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Indian  Teloerraphs- — ^i^.  J.  J.  Allen,  Indian  Govern- 
ment eiectriciAii,  is  returning  to  England  on  short  leave. 

Spanish  Telegrraphs. — Don  Rafael  Monares  has 
been  ap(>ointed  director-general  of  posts  and  telegraphs  in 
Spain. 

Index.— We  have  received  the  "  Index  "  to  the  JmirncU 
of  the  Institution  of  Electrical  Engineers,  179  piges,  from 
Mmsts.  Spon  and  Co. 

Channel  la^hthonses. — A  new  lighthouse  is  to  be 
erected  in  the  Bristol  Channel,  at  the  east  bank  of  the 
River  Usk,  by  June  next. 

Blalta. — Mr.  W.  H.  Preece  is  on  a  visit  to  Malta  to 
confer  further  vrith  the  local  Government  on  the  proposed 
iofttftllation  of  the  electric  light. 

Telantograph. — Prof.  Elisha  Gray  has  perfected  his 
writing  telegi'apb,  and  the  manufacture  at  a  small  town, 
Highland  Park,  has  begun  on  a  large  scale. 

Simple  Indaction  Coil. — The  simplest  possible  induc- 
tion coil  is  one  recently  patented  by  Dr.  Silvanus  Thomp- 
son, composed  of  coils  of  iron  wire,  the  turns  being 
simply  insulated  by  a  coating  of  oxide. 

Sooiety  of  Arte. — The  first  Howard  lecluro  by  Prof. 
W.  Cawthorne  Unwin,  F.R.S.,  on  "The  Development  and 
Transmission  of  Power  from  Central  Stations,"  will  bo 
giTen  before  the  Society  of  Arts  on  Friday,  January  13, 
at  8  p.m. 

IfOng-Distanoe  Telephones. —  Durin*^  the  severe 
storm  of  a  fortnight  ago  the  New  York  telegraph  system 
broke  down  for  two  hours,  while  the  long-dintance  tele- 
phone lines  remained  intact,  and  business  was  carried  on 
through  them. 

Paddinffton  Railway. — In  the  Times  of  yesterday 
are  two  letters — from  H.  Seton  Karr  and  "  Londoner  " — 
for  and  against  the  proposed  project  of  the  Clapham  and 
Paddicgton  subway  railway,  with  reference  to  its  effect  on 
the  Kensington  Gardens. 

Klectrio  Belts. —  Manufacturers  of  electric  belts, 
magnetic  shoes,  and  so  forth,  will  not  be  allowed  to  exhibit 
at  Chicago,  the  chief  electrical  engineer,  Mr.  Barrett,  having 
decided  that  "  these  impostors  do  not  come  within  the 
scope  of  any  legitimate  application  of  electricity." 

Charses. — Intending  visitors  to  America  this  year  will 
be  glad  to  learn  that  there  is  no  good  ground  to  believe 
that  the  charges  for  living  will  be  exorbitant.  Hundreds 
of  new  structures  are  being  put  up,  and  by  the  time  of  the 
exliibition  there  will  be  accommodation  for  over  300,000 
strangers,  so  that  natural  competition  may  be  effected  to 
keep  the  charges  moderate. 

The  New  Mesmerism. — A  curious  article  of  over 
two  columns  is  given  in  the  Tima  of  January  5th  on  "  The 
New  Meimerism  "  aa  practised  in  Pans,  giving  the  theory 
of  Dr.  Luys,  who  believes  in  the  true  nmgnetic  theory  of 


hypnotic  suggestion.  This  lino  of  research  has  been  poshed 
farther  by  Prof.  Houston,  who  suggests  the  train  of  action 
gives  out  waves  kindred  to  those  of  magnetism. 

Institution. — The  first  of  the  Institution  meetings 
during  the  remainder  of  the  session  will  be  held  on  Thurs- 
day, the  12th  inst.,  when  the  discussion  of  Dr.  Fleming's 
paper  on  "  Alternate-Current  Transformers,"  will  be  re- 
sumed. Owing  to  the  unavoidable  absence  abroad  of  the 
new  president,  Mr.  W.  H.  Preece,  F.R.S.,  on  this  date,  he 
will  deliver  his  inaugural  address  on  the  26th  inst. 

Prizes.— The  French  Academic  des  Sciences  has 
awarded  the  Monthyoa  prize  to  M.  Rafiard,  consulting 
engineer  to  Messrs.  Breguet,  for  hia  differential  dyna- 
mometer. M.  Moreaux  has  obtained  the  Gay  prize  for  his 
study  on  terrestrial  magnetism,  and  especially  that  of 
France.  The  Academy  will  also  award  the  Gaston  Plants 
prze  of  3,000f.  This  prize  is  to  go  to  the  French  author  of 
an  electrical  discovery. 

Military  Telephony. — Successful  experiments  have 
been  made  in  France  relative  to  the  introduction  of  tele- 
phones for  use  in  warfare.  The  telephonists  are  organised 
in  seta  of  two  men,  each  set  being  provided  with  equip- 
ment for  a  mile  line.  The  very  simple  receiving  and 
transmitting  apparatus  are  attached  to  the  military  cap, 
and  the  wire  is  on  reels  in  a  sort  of  breastplate,  the  whole 
being  so  light  that  a  man's  ordinary  equipment  weighs  less 
than  61b. 

Bleotrio  Maila. — The  Post  Office  Department  of  the 
United  States  is  considering  a  novel  plan  for  (|uick  distri- 
bution of  mail  matter  at  the  World's  Fait,  submitted  by 
the  Rapid  Transit  Company,  of  Chicago.  Cables  on  poles 
high  enough  to  clear  the  buildings  would  be  used,  and  the 
small  mail-carts  propelled  by  electricity  at  high  speeds 
between  fixed  points,  and  so  arranged  as  to  drop  mailbags 
and  pick  up  others  sent  up  by  an  elevator.  The  plan  ia 
illustrative  of  proposed  suburban  electric  mails. 

Photoffraphio  Lamps.  —  Photographers  are  now 
beginning  to  realise  that  the  dark-room  lantern  should 
become  a  relic  of  the  past,  and  a  number  of  the  more 
progressive  members  of  the  fraternity,  says  the  Optician^ 
are  installing  storage  battery  plants  to  work  a  ruby- 
coloured  incandescent  lamp.  They  say  that  this  improve- 
ment has  had  a  marked  eSect  upon  the  health  of  dark- 
room operators,  and  is  considered  a  boon  to  those  whose 
time  is  spent  continually  in  that  unwholesome  atmosphere. 

Cholera. — The  scare  of  last  year  has  seriously  frightened 
the  authorities  of  Paris,  Havre,  and  Marseilles.  Precau- 
tions put  on  one  side  for  lack  of  money  now  find  plenty  of 
support,  and  the  French  Government  chemists  have  been 
busy  in  testing  various  microbe- killers,  among  which  the 
electrified  sea-water  has  found  much  favour.  M.  Hermito 
is  busy  iuBtalling  apparatus  ready  for  the  next  season's 
expected  outbreak.  We  shall  probably  later  havQ  \!a.ot«  u^ 
eay  about  tkua  iaterwuu^  api^\\\iaUou  oV  ^ao^VMt^  ^^«/c.\.t\t'^ 
engineering. 
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Cleotric  Submarine  Boat. — Ati  unsucceesful  trial 
was  made  the  other  day  at  OivitA  Vecchia  of  a  new  electric 
submarine  boat,  named  '*  L'Audace."  The  boat  was  driven 
by  motors  supplied  from  accumulators,  and  was  tested 
outside  the  harbour.  The  boat  took  half-an-hour  to  sink 
below  the  surface,  and  then  suddenly  sank  to  15  metres. 
The  depth  of  water  was  some  40  metres,  to  which  depth 
the  boat  was  supposed  to  be  able  to  sink  and  rise  again. 
The  boat  refused  to  be  controlled,  and  had  to  be  haaled 
up  to  the  surface,  and  towed  back  to  harbour  by  a  steam 
launch. 

Paaqaet  TelephonoB,  — A  simple,  efficient,  and  inex- 
pensive telephone  set,  embodying  many  good  qualities,  has 
been  brought  out  in  Paria  by  M.  Pasquet,  of  Avenue 
P&rmentier,  under  the  name  of  the  '*  Simplex."  The  trans- 
mitter is  of  very  convenient  form  for  fixing  flat  against  the 
wall  or  standing  on  a  desk  ;  the  fittings  of  nickel  bronze 
are  all  made  to  standard  and  of  great  simplicity.  A  special 
set  made  for  household  and  small  exchanges  is  simple  in 
arrangement,  and  as  the  price  is  very  moderate  and  the 
enunciation  very  clear  it  is  likely  to  be  largely  used  for 
private  telephone  lines. 

Lord  Rowton'a  Lodging-Honse.  —  The  palatial 
common  lodging-house  erected  by  Lord  Rowton  near 
Vauxball  Station  is  provided  with  hot  and  cold  water, 
lockers,  baths  and  barbers'  shops,  smoking  and  dining- 
rooms,  and  library,  besides  small  separate  sleeping-rooms 
or  cubicles.  Everything  is  clean  and  solid,  and  electric 
light  smiles  upon  the  outcome  of  the  new  5  per  cent, 
philanthropy.  The  charge  for  all  this  luxury,  with  a  com- 
fortable bed  with  hair  mattresses,  clean  sheets  and  quilts, 
is  6d.  a  night.  The  enterprise  is  meant  to  pay,  and  it  is 
to  be  hoped,  for  the  sake  of  similar  enterprises  for  other 
districts,  that  it  will 

Non-Polarised  Ammeters. — Mr.  Clarence  Gifford,  in 
the  EkrlriaU  Worlds  gives  a  graphic  account  of  the  acci- 
dents that  may  occur  with  two  or  more  shunt  or  compound 
machines  working  in  parallel  -if  the  ammeters  are  non- 
polarised. By  carelessness  at  light  load  one  of  the 
dynamos  may  (its  current  for  some  reason  dropping  to  nil) 
commence  running  as  a  motor.  If  the  ammeters  are  non- 
polarised the  needle  will  still  indicate  the  same  way,  the 
attendant  regulate  in  the  wrong  direction,  and  the  motor 
run  away  with  the  engine.  Moral :  When  using  non- 
polarised ammeters  under  such  conditions,  place  a  small 
compass  below  as  indicator. 

iBveatlon  of  the  Trolley  System.  —  It  has  been 
generally  taken  for  granted  that  iho  use  of  the  trolley 
system  for  electric  railways  is  free  to  dlj.  This  is  disputed, 
it  seems,  and  a  suit  has  been  begun  in  America  by  the 
Bidwell  Electric  I^ilway  system  against  an  electric  rail- 
way in  Toledo  as  a  test  case,  and  if  they  are  successfHl 
every  electric  railway  in  the  States  would  be  made  an 
infringer.  The  claims  are  made  of  a  prior  invention  of  the 
trolley  system,  patents  being  issued  to  Bidwell  as  far  back 
as  1855,  and  reissued  in  1887.  Care  using  the  system 
were  shown  in  the  Centennial  Exhibition  of  188-4.  The 
electric  heating  of  cars  is  also  pan  of  the  claim. 

Telofframs  from  Railway  Stations. — At  the  last 

meeting  of  the  council  of  the  Middlesbrough  Chamber  of 

I  Commerce,  Mr.  Walter  Johnson  (president)  in  the  chair, 
communications  were  read  from  the  Associated  Chambers 
with  respect  to  telegraphing  from  railway  stations,  trans- 
mission of  telegrams  by  telephone,  direct  telegraphic  com- 
munication throughout  the  empire.  The  General  Post 
Office  reported  that  they  were  constantly  endeavouring  to 
arrange  with  the  railway  com^janies  for  the  transaction  of 
public  teh^fph  businei^  at  tho>'^ilway  stations.  A  laige 
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number  of  stations  were  already  available,  bat  in  many 
cases  the  railway  companies  did  not  possess  the  requisite 
facilities. 

Australia. — During  Lord  Jersey's  visit  to  Newcastle, 
New  South  Wales,  he  opened  an  extensive  creamery,  and 
although  a  full  description  of  the  works  is  not  at  present 
to  be  obtained,  we  notice,  says  the  Australian  Engineer iiitj 
Jouinalf  that  the  building  has  been  lighted  throughout  by 
the  Electrical  Material  Company,  of  Bridge-street,  Sydney, 
with  incandescent  lamps  of  16  c.p.,  which  are  thrown  into 
circuit  on  each  floor  by  separate  switches,  every  lamp  being 
protected  by  a  safety  fuse,  and  each  of  the  main  circuits  by 
a  double-pole  fuse  and  switch.  The  switchboard  is  a  very 
neat-looking  and  complete  one,  being  mounted,  with  all  the 
necessary  voltmeters,  ammeters,  safety  fuses,  and  switches^ 
on  enamelled  slate. 

Are  Ziamp  Globes. — One  of  the  favourite  experiments 
at  the  schools  is  to  set  the  students  to  measure  the  varying 
powers  of  the  arc  in  different  directions,  which  they  gene- 
rally manage  to  do,  if  they  do  not  learn  how  to  design  a 
dynamo.  Now  this  pleasure  will  be  denied  them,  at  any 
rate,  if  they  use  the  globes  of  M.  Frodureau,  who  has  used 
the  calculations  once  for  all,  and  designed  a  globe  of  such  a 
form  and  with  prisms  of  such  thickness  that  the  li<;ht  is 
distributed  everywhere  with  evenness.  The  same  idea  is 
applicable  to  the  bulbs  of  incandescent  lamps,  so  that  side- 
ways or  endways  the  filament  shall  give  the  same  illumi- 
nating power.  This  may  be  advantageous  in  many  circum- 
stances, though,  naturally,  the  cost  of  the  globes  is  higher. 

Secondary  Batteries  for  Stations. —The  use  of 
accumulators  in  central  stations  has  become  so  common 
and  advantageous  a  method  in  this  country,  that  it  is  a 
little  difficult  to  realise  that  up  to  the  present  there  has 
been  no  case  of  the  kind  in  America.  The  first  installation 
of  accumulators  for  station  use  will  be  connected  to  the 
mains  this  week  at  one  of  the  New  York  Edison  stations. 
The  cells  are  of  the  Crompton-Howell  type,  51  plates  to  a 
cell,  giving  a  capacity  of  1,500  ampere-hours.  The  experi- 
ment, for  so  it  is  regarded,  is  being  watched  with  much 
interest  among  American  electrical  engineers,  as  it  is  felt 
that  the  success  of  this  installation  may  lead  to  the  recon- 
struction of  every  direct-current  station  plant  in  the 
United  States. 

Montreal  SleiffhinR. — Who  has  not  resolved,  if  he 
ever  gets  the  chance,  to  pass  a  winter  in  Moutreal  7  It  is 
a  veritable  ice  fete  from  morning  till  night  in  the  winter ; 
what  with  ice  palaces,  sleighing,  tobogganing,  and  snow- 
shoe  tramps,  winter  passes  comfortably  and  with  exhilara- 
tion. A  curious  thing  has  arrived  which  would  seem 
destined  to  put  a  stop  to  some  of  the  gay  amusements,  and 
this  due  to  the  electric  tramways.  That  these  may  run  in 
winter,  snow-ploughs  are  used  which  do  their  work  so  well 
that  the  road  is  spoilt  for  sleighing.  A  petition,  signed  by 
over  10,000  inhabitants,  has  been  presented  that  the 
electric  trams  may  be  discontinued  in  winter,  and  such  is 
the  love  of  sport  that  it  is  possible  a  season  arrangement  of 
tram  running  may  be  requisite. 

Belgian  Telephones. — On  January  1  the  whole  of 
the  telephones  in  Belgium  were  taken  over  by  the  Belgian 
Government.  The  history  of  the  telephone  enterprise  in 
Belgium,  in  brief,  begins  with  the  establishment  of  a 
number  of  exchanges  by  as  many  different  companies  at 
the  time  of  the  introduction  of  the  Bell  patents.  In  1882 
these  companies  were  consolidated  into  one,  under  the  title 
of  the  Compagnie  Beige  du  Telephone  Bell.  In  1883  the 
Belgian  Government  gave  a  general  authorisation  to  this 
company,  reserving  the  right  to  take  over  by  repurchase 
the  telephone  business  on  January  1,  1893.  The  company 
have  since  tried  to  get  this  condition  sot  aside  in  tho 
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coDrts,  but  their  appeal  was  dismissed,  and  the  Sute 
therefore  took  •ver  the  telephones  at  tho  beginning  of  this 
year. 

The  Ansohata  Camera. — Those  who  are  interested 
in  the  triumphs  of  photography  may  see,  opposite  Charing 
CroM  Station,  in  the  **  Electric  Wonder,"  an  apparatus 
that  will  give  them  pleasure  and  amazement.  Herr 
Anschutz,  in  a  camera  that  takes  any  number  of  negatives 
from  Id  to  25  per  second,  produces  a  series  of  realistic 
photographs,  giving  a  succession  of  actions  akin  to  the  old 
zootrope  effect.  Mounted  on  a  rapidly-revolving  disc,  each 
photograph  as  it  comes  opposite  the  eye  is  illuminated  by 
an  induction  Hash,  and  the  result  is  a  very  lifelike  presen- 
tation. Cavaliers,  troops  of  solders,  acrobats,  birds  in 
flight,  and  so  foith,  are  seen  exactly  as  in  action.  The 
machines  are  arranged  on  the  penny-in-the-slot  manner, 
and  the  constant  rain  of  pennies  testify  to  the  intense 
interest  of  the  public  in  the  **  Wonder." 

Commanioatiou  with  Lighthouse  a —The  Commia- 
•ion  appointed  to  investigate  tho  subject  of  electrical  com- 
munication with  lighthouses  yesterday  Anally  considered 
an  interim  r6|>ort,  which  will  be  published  immediately.  It 
receives  her  Majesty's  sanction.  The  interim  report  deals 
with  that  portion  of  the  evidence  relating  to  the  necessity 
of  establishing  telegraphic  communication  with  lightships 
and  lighthouses  on  the  British  coast,  a  question  which  was 
carefully  considered  by  the  Commissioners  in  the  course  ot 
their  visits  bo  the  coastlights  during  last  autumn.  It  is 
anderetood  that  the  interim  report  recommends  experi- 
ments being  made  in  the  matter  of  direct  communication 
between  lightships,  etc.,  and  the  shore,  upon  some  of  the 
most  dangerous  shoals  and  sands.  Later  on  the  Commia- 
■ioD  will  consider  the  advisability  of  the  general  adoption 
of  a  scheme  of  communications. 

Tramway  Poles. — The  prejudice  against  ugly  poles 
does  not  belong  to  England  alone — Canada  has  also 
protested  against  electric  tramway  abortions.  The  curious 
spectacle  was  witnessed  a  few  weeks  ago  at  Toronto  of  a 
brigade  of  axemen  mernly  chopping  down  the  poles  erected 
by  the  street  railway  company  of  that  city.  The  agree- 
ment under  which  the  concession  was  granted  included  a 
clause  that  the  approval  of  the  city  engineer  must  be 
obtained.  He  did  not  approve  of  the  rough,  awkward 
potee  that  would  have  disgraced  the  streets  of  a  backwoods 
village,  more  particularly  when  they  were  painted  a  variety 
of  colours,  the  favourite  being  a  glaring  red.  6o  one  morn- 
ing they  were  all  chopped  down.  The  incident  serves  to 
accentuate  the  need  of  the  careful  consideration  of  the 
arerage  man's  artistic  feelings  on  the  |)art  of  electric  tram 
Une8.  It  is  a  good  augury  on  the  part  of  English  lines  that 
the  engineers  of  the  Walsall  line  have  taken  this  feeling 
into  consideration. 

Photogrraphy  in  Research. — An  instructive  lecture 
was  given  recently  by  Prof.  Nichols,  of  Cornell  University, 
before  the  Brooklyn  Institute,  on  the  use  of  photography 
in  research  work.  In  this  he  dealt  largely  with  electrical 
reaearch,  showing  photographs  of  electrical  discharges  and 
electric  arcs.  The  photographs  of  the  arc  revealed  some 
phenomena  not  perceived  by  the  naked  eye.  Among  these 
were  the  brilliant  particles  thrown  ofl  by  the  arc,  and  also 
the  superior  actinic  effect  of  the  arc  when  copper- 
coated.  A  photograph  of  an  arc  on  an  alternating- 
current  circuit  showed  a  succession  of  Hashes,  proving  the 
intermittent  character  of  the  arc  produced  under  these 
conditions.  Photographing  the  reversals  of  current  shown 
by  a  telephone  diaphragm  were  not  so  successful  as  the 
method  adopted  of  allowing  a  stream  of  mercury  as  con- 
ductor to  pass  between  the  {loles  of  a  magnet ;  this  showed 
vibrations  corresponding  exactly  to  the  reversals  of  the 


current,  the  curve  produced  being  the  sinuous  curve  ex- 
pected. 

Skating  by  Eleotric  Light. — Acton  can  boast  of 
being  perhaps  the  only  place  in  the  United  Kingdom 
where  the  electric  light  is  utilised  for  skating  purposes, 
for  on  Thursday  a  large  number  of  residents  and  visitors 
availed  themselves  of  this  pleasure.  The  idea  originated 
with  Captain  Ronald  Scott,  whose  services  in  connection 
with  the  electric  search-light  have  been  recognised  in  the 
highest  military  quarters.  The  captain's  electrical  works 
are  situated  on  Acton-hill,  adjoining  his  residence,  in  the 
grounds  of  which  is  a  large  lake.  Here  the  ice  is  about 
4in.  thick,  and  Captain  Scott  succeeded  ip  illuminating 
the  lake  and  its  surroundings  by  placing  a  powerful  light, 
communicating  direct  from  his  works,  on  the  bank.  The 
atmosphere  was  somewhat  thick,  but  the  light  completely 
penetrated  the  fog,  and  made  the  surroundings  almost  as 
light  as  day,  with  the  result  that  the  large  company  of 
skatei^  were  perfectly  safe  and  comfortable,  and  enjoyed 
themselves  up  to  a  late  hour. 

Electric  Fnmaoe. — To  those  that  are  interested  in 
experiments  dealing  with  the  behaviour  of  bodies  at  very 
high  temperatures,  the  description  of  the  modifications  by 
MM.  Ducretet  and  Lejeune  and  M.  Cailletet  of  the  electric 
furnace  in  ElectrtcU^  (December  29)  may  be  recommended. 
In  the  first  a  thick  rod  dips  into  a  carbon  block  hollowed 
in  the  centre,  embedded  in  firebrick  some  Gin.  square. 
This  is  bolted  to  a  slate  base  with  mica  sides,  so  that 
the  operator  can  see  inside.  The  length  of  arc  is  regu- 
lated by  a  screw,  the  current  being  25  to  30  amperes 
at  60  volts.  This  can  be  used  for  melting  of  steel 
or  other  metals.  The  furnace  of  M.  Cailletet  con- 
sists of  a  very  strong  box  of  steel  of  about  quarter-litre 
capacity,  with  cap  through  which  the  electrodes  pass.  A 
spyhole  with  thick  glass  is  arranged  opposite  the  arc. 
Gases  under  pressure  can  be  introduced,  the  current  for 
either  arc  or  incandescent  light  turned  on  and  the  resul- 
tant compounds  studied.  A  number  of  interesting  experi- 
ments have  been  carried  out  with  various  gases  under 
pressure,  as  well  as  the  transformation  of  chalk  into 
marble  at  great  heat  and  under  great  pressure. 

Johnstone  Eleotrio  Tower.— The  World's  Fair 
without  a  high  tower  cannot  be  thought  of,  so  the  John- 
stone tower  is  to  be  erected.  In  form  it  will  be  somewhat 
like  a  huge  ornamental  gasholder,  rearing  its  head  560ft. 
into  air.  The  base  will  be  an  ornamental  pavilion  with 
colonnades,  while  starting  from  this  pavilion,  in  large 
spirals  230ft.  in  diameter,  a  double-track  electric  railway 
will  lead  to  the  top,  which  ends  in  another  pavilion  with 
restaurant  and  immense  promenade,  from  which  at  night 
will  dash  six  searchlights  over  the  exhibition  grounds. 
Cars  of  a  handsome  design,  capable  of  holding  eight 
persons,  will  be  run  in  trains  of  five.  The  entire  distance 
will  be  about  l\  miles,  the  ascent  taking  about  half 
an  hour.  The  fare  will  be  Ss.— half  a  dollar.  There 
are  to  be  800  cars  in  all  —  400  ascending,  while 
400  are  descending.  Outside  the  track  will  be  a 
spiral  garden  of  fiowers,  which  will  give  colour  to  tho 
white  rods,  girders,  and  spiral  tracks.  Each  car  will  be 
lighted  back  and  front  by  six  incandescent  lamps,  and  the 
marvellous  sight  will  be  presented  every  night  of  400  cars 
circling  down  the  outer  track,  while  400  are  ascending  at 
the  same  speed,  causing  5,000  incandescent  lights  to  flit 
past  each  other,  twisting  in  and  out  in  rapid  succession. 
Stars  and  pendant  lamps  of  various  designs  will  outline 
the  tower  itself,  which  will  present  a  magnificent  spectacle. 
The  cost  is  reckoned  at  a  million  and  a  half  dollars,  and  at 
the  fare  pro[>osed  is  estimated  to  yield  a  handsome  profit. 
It  will  certainly  be  one  of  the  ^t^\  \\^\&  ^  vV^Kw. 


Orompt<m's  Cataloflrae. — A  very  bandsome,  and 
withal  buBiness-like  catalogue — ia  the  judgment  we  pro- 
nounce upon  the  new  book  of  "  Notes.  Data,  and  Prices 
relating  to  Djnamoa,  Generators,  and  Motors,"  just  issued 
by  Messrs.  Crompton  and  Go.,  Limited.  It  is  all  that  a 
c&talo^e  should  be:  well  illustrated,  with  abundance  of 
carefully-arranged  detail,  notes  upon  the  material,  behaviour, 
and  special  pur|)08e8  of  the  dynamos,  and  ended  by  some  very 
weighty  testimonials  from  otficial  authorities,  private  gentle- 
men, central-station  companies,  and  colonial  users.  Messrs. 
Grompton  have  gone  in  strongly  for  colonial  representation, 
as,  indeed,  it  Is  to  the  best  interest  of  British  electrical  engi- 
neering that  they  should  do  ;  and  their  list  of  ageticies 
comprise  Australia,  Hamburg,  Transvaal,  Canada,  Ran- 
goon, and  Japan.  A  telegraphic  code  is  5rst  given,  and 
then  a  handsome  cut  of  the  Crompton  pateui  dynamo, 
rope  gearing,  as  made  from  70  h.p.  up.  The  arc  dynamos 
for  high  E.M.F.  are  next  illustrated,  and  the  example  is 
quoted  of  one  of  these  machines  running  10  hours  a 
day  every  day  at  1,100  volts,  and  the  commutator 
has  been  running  for  2J  years,  the  brushes  lasting  about 
nine  months.  A  full  list  of  dynamos  and  motors  is  given 
with  details  and  code  words.  A  special  point  is  made  of 
iiteam-dynamos  with  Willans  or  Chandler  engines,  and  the 
large  dynamos  now  so  much  used  for  electrolytic  work  and 
welding  are  described.  We  notice  that  reductions  in  price 
have  been  generally  made  throughout.  It  is  a  catalogue 
which  every  engineer  should  hasten  to  possess,  and  we  note 
that  it  will  be  followed  by  others  dealing  with  lamps, 
accumulators,  electric  railways,  and  other  manufactures 
undertaken  by  the  company. 

Soienoe  in  1892. — The  TtTrue  in  its  review  of  science 
for  the  past  year  says :  "  Physics  is  the  inadequate  name 
given  to  a  vast  and  varied  department  of  science.  It 
includes  all  the  multifarious  phenomena  connected  frith 
electricity  and  magnetism,  which  in  their  theories  and 
their  applications  engage  quite  as  many  workers  as 
chemistry  itself.  We  can  only  say  that  during  the 
year  there  has  been  no  slackening  in  the  progress 
made  in  both  directions.  One  of  the  most  wonderful 
demoDstratioDB  during  the  year  was  Mr.  Nikola  Tesla*e 
manipulation  of  powerful  currents  of  electricity  at  the 
Royal  Institution  and  the  Society  of  Electrical  Engi- 
neers. With  Jovian  recklessness  he  played  with  the 
artificial  lightning  which  he  generated,  and  made  him- 
self the  medium  of  currents  of  such  power  as,  ac- 
cording to  accepted  theory,  ought  to  have  killed 
a  hundred  men.  This  he  could  do,  we  understajid, 
because  he  had  discovered  how  to  convert  *  shocks' 
into  a  practically  continuous  stream  of  successive  oscil- 
lations. He  hoUls  that  a  phosphorescent  glow  h  the 
light  of  the  future,  and  hints  at  artificial  auroue  shedding 
their  rays  from  the  summits  of  towers  of  enormous  height. 
A  paper  of  considerable  importance  wa^  given  to  the  Physi- 
cal  Society  (one  of  the  moat  'living'  of  our  scientific  societies) 
by  Prof.  FitEger&ld,  on  electromagnetic  vibrations.  Both 
at  the  Royal  Society  and  at  the  Royal  Institution 
Prof.  Oliver  Lodge,  one  of  our  most  original  and  daring 
investigators,  described  his  delicate  researches  as  to  the 
connection  between  ether  and  matter  and  the  motion  of 
ether  near  the  earth,  making  us  wonder  more  and  more 
what  this  intangible  something  can  be.  Tbe  Elentrical 
Elxhibition  at  the  Crystal  Palace  was  a  noteworthy  event 
of  the  year." 

Preaentation    to    Mr.    C,    S.    Spagrnoletti.  —  A 

meeting  was  held  at  the  offices  of  the  Great  Western 
Railway  Company's  Telegraph  Department  on  the  28th 
ult.  to  present  Mr.  C.  E.  Spagnoletti,  the  late  chief  elec- 
trician to  the  Great  Western  Railway  Company,  with  a 


testimonial  upon  his  retirement  from  active  service.  The 
presentation  consisted  of  a  handsome  illuminated  address 
and  several  valuable  articles  of  plate,  subscribed  for 
by  the  members  of  the  telegraph  and  electric  light 
departments.  The  chair  was  taken  by  Mr.  H.  T. 
Goodenough  (Mr.  Spagnoletti's  successor),  who,  in  request- 
ing Mr.  Spagnoletti  to  accept  the  handsome  gift  of 
the  members  of  the  department  as  a  token  of 
their  high  esteem,  gave  a  short  account  of  Mr. 
Spagnoletti's  work  in  connection  with  the  Great 
Western  Railway.  Mr.  Goodenough  claimed  for  Mr. 
Spagnoletti  the  title  of  "Father  of  Railway  Tele- 
graphy," he  being  the  originator  of,  and  the  first  to  carry 
into  practical  effect,  the  establishment  of  a  telegraph 
department  as  a  branch  of  railway  work.  The  chairman 
alluded  to  the  exceptional  ability  Mr.  Spagnoletti  had 
displayed  as  the  head  of  this  department,  and  to  the  great 
value  of  his  services  as  the  inventor  and  improver  of  many 
forms  of  electrical  apparatus  which  had  done  so  much  to 
promote  the  efficiency,  speed,  and  safety  of  railway  working. 
in  conclusion,  he  said  that  Mr,  Spagnoletti  would  long  be 
remembered  for  the  unvarying  kindness,  courtesy,  and  fair- 
ness which  he  had  shown  in  the  performance  of  his 
duties,  and  would  carry  away  with  him  the  good  wishes  of 
all  those  with  whom  he  had  been  associated,  and  their 
earnest  hope  that  he  would  long  be  spared  to  enjoy  his 
well  earned  retirement.  Mr.  Spagnoletti,  after  thanking 
the  chairman  and  staff  generally  for  their  generous  gift  and 
the  gratifying  evidence  of  their  appreciation  and  esteem, 
gave  a  brief  risurrU  of  hii  career,  with  special  reference  to 
the  history  and  development  of  railway  electrical  appliances. 
In  the  course  of  his  remarks  he  referred  to  the  enormous 
value  of  electricity  to  the  railway  companies  at  the  present 
day,  the  efficiency  of  the  electrical  apparatus  enabling 
them  to  run  a  much  quicker  succession  of  trains  than  was 
possible  under  the  old  rigivu,  and  thereby  multiplying 
their  carrying  capacity,  and  also  enabling  them  to  add 
considerably  to  the  coavenienoe  and  safety  of  railway 
travelling,  thus  inducing  increased  traffic.  The  chairman 
having  suitably  replied,  several  members  of  the  staff  spoke 
in  praise  of  their  old  chief,  and  Mr.  Spagnoletti  having 
thanked  the  speakers,  the  proceedings  terminated. 

Simplifloation  of  Teala's  Experiments — When 
reproducing  Tesla's  experiments,  M.  Schoentjes,  professor 
at  the  University  of  Gatid,  has  found  that  they  may  be 
reproduced  with  currents  of  quite  low  frequency,  though 
the  intensity  of  the  phenomena  is  less.  The  ordinary 
method  of  carrying  out  these  experiments  in  the  class- 
room consists  in  charginj^  a  condenser  by  means  of 
secondary  currents  from  a  first  Ruhmkorff  coil,  and 
passing  the  discharge — rendered  oscillating  by  a  spark 
passing  between  the  knobs  of  an  exciter  —  into  the 
primary  circuit  of  a  second  coil  immersed  in  oil.  The 
currents  generated  in  the  secondary  coil  of  this 
transformer  are  used  to  produce  the  Tesla  effect.  M. 
Schc^ntjes  did  away  with  the  whole  of  this  arrange- 
ment, keeping  simply  the  first  coil  with  an  ordinary 
spring  contact-breaker.  The  coil  was  40cm.  long  and 
20cm.  diameter.  The  primary  current  was  taken  from 
accumulators.  The  following  experiments  were  carried 
out :  (o)  The  two  poles  of  the  secondary  wiie  being  free,  a 
vacuum  tube,  with  or  without  electrode,  was  lighted  up 
when  held  by  the  hand  or  placed  on  a  block  of  paraffin  a 
foot  or  so  from  the  coil.  A  vacuum  tube  held  by  one  end 
in  the  hand  was  lighted  by  contact  to  one  of  the  poles, 
contact  not  boing  necessary.  The  tube,  insulated  on 
a  block  of  paraffin  in  contact  with  one  only  of  the 
poles,  became  luminous,  {h)  One  of  the  poles  being 
free,  and  the  other  connected  to  a  plate  of  sheet  iron  sus- 
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pended  from  the  ceiling  by  ineulating  supports:  (1)  By 
attaching  to  the  free  pole  an  exhausted  bulb  furnished  with 
one  electrode  and  a  straight  carbon  filament,  the  filament 
hecanie  luminous,  though  very  feebly  ;  (2)  vacuum  tubes, 
Crookes  tubes,  and  phosphorescent  powder  tubes  became 
luminous  when  held  in  the  hand  below  or  near  the  plate — 
they  seem  to  go  out  when  passed  from  one  hand  to  the 
other  alonj;  all  their  length  ;  (3)  the  tubes  became  luminous 
when  laid  on  a  block  of  paraffin  below  the  suspended  plate. 
(c)  The  two  poles  connected  by  a  wire  with  an  air 
•pace  for  the  passage  of  the  spark  of  the  direct  induced 
current :  a  vacuum  tube  lighted  up  when  held  near 
the  coil,  (d)  The  same  arrangement  as  for  (^),  but  one 
of  the  poles  is  connected  to  the  suspended  plate  :  tubes 
lighted  up  near  the  coil,  and  under  or  near  the  plate.  By 
using  a  Foucault  contact-breaker,  making  only  five  oscilla- 
tions per  second,  the  preceding  experiments  stiH  succeed. 
With  a  much  smaller  coil  the  phenomena  occur  with  prac- 
tically the  same  strength.  One  of  the  poles  of  the  small 
coil  cAn  be  touched  with  impunity  by  forming  a  chain  of 
two  persona  holding  a  vacuum  tube  between  them  ;  one 
person  touching  one  of  the  poles  and  the  other  holding  a 
second  v>cuum  tube  in  the  free  hand,  both  tubes  will  light. 

Dissipation  of  Energy. — Mr.  Nikola  Tesla  contributes 
an  article  on  the  dissipatiou  of  electrical  energy  of  the 
Hert2  resonator  to  the  American  Electrical  Engineer.  The 
apparatus  being  immersed  in  air  or  other  discontinuous 
medium,  there  occurs  a  dissipation  of  energy  by  ^^  sound- 
waves  of  electrified  air."  Owing  to  this  dissipation  the 
period  of  vibration  of  an  air-condenser  cannot  be  accurately 
determined.  Mr.  Tesla  has  already  drawn  attention  to  this 
important  (K)int.  These  waves  are  propagated  at  right  ani^les 
from  charged  surfaces,  even  if  heavily  insulated.  Asauming 
chat  the  charge  imparted  to  a  molecule  or  atom  hy  direct 
contact  or  inductively  is  proportionate  to  the  electric 
density  of  the  surface,  the  dissipation  should  be  pro- 
portionate to  the  square  of  the  density  and  to  the 
number  of  waves  per  second.  From  a  wire,  with 
high-frequency  currents  the  diisipation  is  not  far 
from  proportionate  to  the  frequency,  and  increases 
rapidly  when  the  diameter  is  small.  A  wire  made 
hot  in  the  ordinary  way  behaves  in  some  respects 
like  one  the  charge  of  which  is  rapidly  alternating,  the 
disaip'ition  de{>ending  on  curvature  of  surface.  In  his 
experiments  Mr.  Teala  noticed  that  the  mica  vanes  in 
Crookes's  instrument  are  re[>elled  with  greater  force  when 
the  incandescent  wire  is  exceedingly  thin.  This  observa- 
tion led  Mr.  Tesla  to  produce  the  spin  in  alternating 
electrostatic  fields.  When  he  first  undertook  to  produce 
incandescence  of  a  wire  in  a  bulb  by  connecting  it  to  one 
only  of  the  terminals  of  a  high-tension  transformer,  he 
could  not  succeed  for  a  long  time.  He  reduced  the  length 
of  wire  without  result.  It  then  occurred  to  him  to  make 
the  surface  as  large  as  possible,  yet  the  bulk  small — taking 
an  exceedingly  thin  wire — and  on  turning  on  the  current  the 
wire  instantly  fused.  Two  very  thin  wires  attacheil  to  the 
terminals  of  a  high-frequency  coil  are  capable  of  giving  off  an 
appreciable  amount  of  energy.  The  waves  are  conspicuous 
ai  distance's  of  6ft,  and  differ  from  sound-waves  only  by 
betD^  electrified,  and  cannot  be  entirely  stopped  by 
interposition  of  an  insulated  metal  plate.  The 
**  ringing "  of  a  condenser  is  due  to  the  presence  of 
air  near  the  charged  surfaces.  Further,  when  a  dis- 
ruptive discharge  coil  is  immersed  in  oil,  the  surface 
of  the  oil  is  agitated.  This  is  not  due  to  the 
oil  :  it  ift  the  air  above  the  oil  which  is  agitated.  The 
action  of  the  air  is  shown  in  a  curious  manner,  for  if  a 
pointed  metal  bar  is  held  with  the  point  close  over  the 
coil,  a  hole  2in.  deep  is  formed  in  the  oil  by  the  molecules 


of  air  violently  projected  from  the  point.  It  seems  that 
the  dissipation  of  energy  is  more  rapid  when  the  resonator 
is  immersed  in  air  than  in  oil ;  and  the  dissipation  owing 
to  the  presence  of  air  renders  the  difference  between 
magnetic  and  non-magnetic  metaU  more  striking.  A 
resonator  of  magnetic  metal  behaves  virtually  as  if  its 
circuit  were  lonper.  The  conclusion  arrived  at  from  his 
own  and  Prof.  Bjerknes*  experiments,  lead  to  the  result 
that  air  must  be  considered  as  a  factor  fully  as  important, 
if  not  more  so,  than  the  resistance  of  the  metals. 

Theory. — We  are  gradually  progressing  towards  an  all- 
embracing  theory  of  electricity,  though  whether  our  finite 
senses  will  ever  enable  us  to  formulate  a  truly  satisfactory 
theory  or  not  is  still  doubtful — whether,  in  fact,  we  may 
find  a  Darwin  or  a  Joule  to  throw  all  the  facts  into  place 
and  produce  a  generalisation  as  simple  of  comprehension  as 
Ohm's  law,  or  whether  the  theory  will  remain  as  a  curve 
always  approaching  but  never  attaining  perfection — this 
we  hardly  know  as  yet.  In  Prof.  Lodge's  "  Modern 
Views  " — now,  we  are  glad  to  see,  in  a  second  edition — 
the  "  jelly-bag  "  theory  of  an  ether — which  Prof.  Lodge 
now  regards  as  equally  proved  as  the  existence  of  air — 
is  developed  to  the  attempted  comprehension  of  non- 
mathematical  individuals.  Electricity,  according  to  this 
theory  is  an  entity  —  ether,  in  fact,  in  motion.  An 
incompressible  fluid  movable  by  being  entangled,  so  to 
speak,  in  vortex  whirls,  twisting  and  intertwining  like  the 
filaments  of  a  sponge,  the  interspaces  being  conductors — is 
the  material  aspect  of  this  vortex-ether  theory.  It  is 
indeed  possible  that  we  may  find  that  there  exists  one 
matter — this  supposititious  *' ether"  present — in  vortex 
whirls  which  give  the  apparent  property  of  stability  and 
materiality,  and  all  the  other  properties  of  matter,  thouf^h 
to  look  round  the  rooms  of  our  library,  and  think  that 
our  books  are  nothing  but  vortex  whirls  of  ether 
is  rather  a  stretch  of  imagination,  even  to  a  mathe- 
matical mind.  The  most  mechanically  perfect  theory 
is  that  the  ether,  existent  everywhere,  turns  or 
vibrates  on  itself  without  yielding  and  only  in  the  com- 
pleted circuit  of  conductor  gives  a  certain  "slip,"  this  slip 
allowing  the  motion  to  exist  throughout  the  circuit-space, 
and  wasting  a  certain  energy  in  friction  in  the  conductor. 
The  idea  is  fast  becoming  acknowledged,  and  believed, 
that  the  force  of  electricity,  whatever  it  is,  is  existent 
outside  the  conductor  in  the  air-space,  and  not  inside, 
though  again  to  a  simple  mtnd  it  is  difficult  to  believe  when 
oue  touches  a  wire  that  the  shock  comes  from  the  air  and 
not  the  wire.  Tho  theory  that  vortex  whirls  constitute 
matter  receives  a  confirmation  in  an  experiment  of  Tesla's 
given  in  his  printed  paper,  though  not  mentioned  in  his 
lecture,  and  to  which  sufficient  attention  has  not  been 
as  yet  given,  that  a  highly-vibrating  stream  of  molecules 
behaves  as  a  solid.  Tesla  took  a  long  vacuum  tube 
and  lighted  it  by  means  of  an  induction  coil.  As  the 
pressure  of  gas  is  diminished,  potential  varies,  and  we  know 
by  old  experiment  that  the  phosphorescent  gas  shows  rings 
and  black  spaces.  Tesla  found  that  by  using  a  high- 
frequency  current  these  black  spaces  filled  up  with  light 
and  the  phosphorescence  took  the  form  of  a  long  string  of 
light.  This  is  susceptible  to  the  presence  of  another  body 
as  the  hand,  or  to  a  magnet ;  but  this  important  point  is, 
that  if  violently  deranged  by  this  attraction  it  vibrates 
exactly  like  a  solid  stretched  wire,  with  well-defined  vibra- 
tions. While  under  electric  action  of  high  frequency,  then, 
gas  attains  some  of  the  attributes  of  solid  matter.  When 
we  have  experimentally  proved  that  matter  is  a  stable 
vortex  whirl  of  ether,  and  heat  and  other  forces  vibrations 
of  them,  |>erhaps  we  have  have  a  d«&Tv\\A  \>&«at^^  \i^c3.v\^ 
of  electricity,  bat  ol  el\\6T  awd  raaXXer  \\jm^V. 
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Having  been  inrited  by  you  to  write  a  short  paper  on 
Bome  question  affecting  our  industry,  the  choice  of  the 
Eubject  being  left  to  my  own  discretion,  1  have  ventured 
to  select  a  topic  which  is  not  likely  to  have  been  chosen  by 
any  other  of  your  occasional  contributors.  I  may  antici- 
pate one  objection  to  the  subject  which  heads  this  paper — 
namely,  that  it  has  no  direct  or  specia]  application  to  the 
electrical  trade  ;  but  as  a  matter  of  fact  it  has  both  special 
and  direct  application  to  every  branch  of  commerce,  and 
to  the  electrical  as  to  all  other  trades.  It  is  common 
knowledge  that  not  many  "commercial  cases''  are  now 
tried  in  the  courts,  and  that  a  vast  proportion 
of  commercial  contracts  have  inserted  in  them  what 
we  all  know  as  "an  arbitration  clause."  Recently 
the  Lord  Chief  Justice,  though  not  haviug  much  coniidence 
in  the  remedy,  consented  to  sittings  of  the  judges  in  the 
Guildhall,  but  few  City  of  London  cases  were  taken  there, 
and  it  seems  to  be  generally  agreed  that  the  move  to  the 
Guildhall  has  not  attracted  the  commercial  cases  which  it 
was  intended  should  be  tried  in  the  City.  I  must  confess  that 
from  experience  I  have  personally  disliked  the  old-fashioned 
arbitration,  and  having  been  rather  severely  bitten  some 
15  years  ago,  I  have  never  since  inserted  *'an  arbitration 
clause  "  into  any  contract  from  which  I  have  been  free  to 
omit  it.  My  notion  of  an  old  arbitration  before  a  lay 
arbitrator,  with  tirst-rate  counsel,  with  rooms  to  be  hired 
at  some  hotel,  with  sittings  arranged  often  for  only  a 
portion  of  a  day,  to  suit  the  convenience  of  counsel,  is  that 
it  has  proved  a  slower,  more  costly,  and  less  satisfactory 
method  of  deciding  a  business  difference  than  an  ordinar}* 
action  in  the  courts. 

Not  very  long  ago  I  was  in  the  chambers  of  a 
very  able  Queen's  counsel,  and  on  his  table  was  the 
record  of  the  one  hundred  and  seventy-eighth  day 
in  a  great  arbitration  case.  When  first  the  London 
Chamber  of  Arbitration  was  brought  to  my  notice^  I 
was  somewhat  sceptical  as  to  its  advantage  and  as  to  its 
efficiency,  popularity,  and  success  ;  but  I  have  studied  the 
question  in  all  its  bearings,  so  far  as  opportunity  has  pre- 
sented itself.  I  have  discussed  it  with  warm  supporters, 
with  doubters,  and  with  those  who  did  not  believe  in  it, 
and  I  bare  come  to  the  conclusion  that  the  London 
Chamber  of  Arbitration,  based  as  it  is  on  the  Arbitration 
Act  of  1889,  is  not  only  worth  trying,  but  is  very  likely 
indeed  to  afibrd  all  those  who  are  engaged  in  commercial  pur- 
suits— and  who  are  therefore,  alas !  liable  to  become  entangled 
in  commercial  differences  and  disputes — a  cheap,  speedy, 
reasonable,  and  hopeful  method  of  settling  all  such  com- 
mercial differences.  Of  course,  there  will  still  remain  differ- 
ences of  principle,  patent  questions,  rights  of  pro[>erty  too 
vast,  too  important  to  be  put  to  the  test  in  any  other  court 
than  that  of  the  able  and  impartial  judges  of  the  Supreme 
Courtof  Justice.  But  commercial  life,  like  everyday  life,  is  far 
more  made  up  of  trifles  than  of  big  events.  Disputes  arise 
involving  only  questions  of  pounds,  and  not  very  many 
pounds,  that,  while  vexatious,  are  not  worth  spending 
twice  as  many  pounds  over  as  the  amount  of  tbe 
claim.  Such  differences  can  be  referred  to  the  London 
Chamber  of  Arbitration,  with  a  reasonable  hope  that 
they  will  be  settled  by  experts,  in  a  few  hours, 
at  a  small  expense,  the  proceedings  beint;  conducted  in 
private,  by  the  principals  themselves,  or  their  agents,  or 
clerks,  without  the  intervention  of  counsel  or  lawyers,  and 
settled  on  sound  commercial  principles,  without  very  much 
legal  technicality.  For  more  important  cases,  counsel  may 
be  employed  and  a  legal  assessor  may  be  paid  to  assist. 
Not  many  days  ago,  an  influential  member  of  one  electrical 
industry  told  me  that  he  had  on  that  day  inserted  a  clause 
in  a  contract  to  the  effect  that  in  the  event  of  any  dispute 
it  should  be  referred  to  arbitration,  under  rules  of  London 
Chamber  of  Arbitration.  He  gave  as  a  reason  for  so  doing, 
that  he  had  had  a  dispute  involving  only  £14  in  money,  that 
circumstances  led  to  thiscase  being  tried  in  court,  that  he  had 
been  kept  hanging  about  the  court  three  whole  days,  and  that 
eventually  the  case  was  decided  on  a  legal  technicality 
which  did  not  touch  the  merits  of  the  claim.  I  have 
recently  suggested  the  same  reference  in  a  small  trading 


difference  which  has  arisen.  I  venture  to  urge  all  who  are 
engaged  in  the  commercial  application  of  electricity  to  con- 
sider whether  it  will  not  be  advisable  to  insert  "  a  London 
Chamber  arbitration  clause  "  into  all  future  business  con- 
tracts, into  contracts  for  supply  of  machinery,  of  installa- 
tions^ of  wiring  houses,  etc.  I  must  not  enlarge  upon  the 
method  of  procedure,  upon  the  hearing,  the  selection  of 
arbitrators,  or  upon  the  many  interesting  details  con- 
nected with  this  new  departure,  for  which  we  have  to 
thank  the  Corporation  of  London  and  the  Council  of  the 
London  Chamber  of  Commerce.  I  will  only  add  that  the 
first  case  has  actually  been  heard  under  the  new  rules,  and 
that  it  lasted  about  two  hours,  and  cost  only  about  £4. 
That  the  new  Chamber  of  Arbitration  supplies  a  commercial 
want  seems  shown  by  the  fact  that  Sheffield,  Nottingham, 
and  other  commercial  towns  are  already  taking  steps  to 
carry  out  similar  local  chambers  of  arbitration.  I  com- 
mend this  subject  to  the  thoughtful  consideration  of  all 
who  are  engaged  in  electrical  commercial  enterprise. 


NOTES  ON  AMERICAN  PRACTICE. 

BY   PROF.   G.    FORBES,    F.R  S. 

Electric  Traction. — I  propose  to  jot  down  a  few  of 
the  notes  I  have  made,  and,  first,  some  on  electric  traction 
in  the  United  States.  Some  of  these  things  may  not  be 
now  to  all  who  read  this,  but  most  of  the  points  I  propose 
drawing  attention  to  can  hardly  be  studied  except  on  the 
spot. 

With  regard  to  rails,  the  tendency  is  everywhere  to 
increase  the  weight,  and  to  go  to  SOlb.  or  even  901b.  a 
yard.  A  large  part  of  the  weight  of  the  motors  is  generally 
supported  on  the  axle,  and  this  increases  the  wear  of  rails. 
Cases  are  quoted  where  a  dummy  steam  locomotive  wore 
the  rails  at  the  joints  less  than  an  electric  car  of  the  most 
usual  type.  This  is  owing  to  the  jolt  due  to  the  weight  of 
the  motor  on  the  axle,  only  partially  relieved  by  springs. 

The  types  of  car  most  generally  used  are  (1)  a  two- 
wheeled  car  with  6ft,  wheel  base  and  a  15-b.p.  motor  on 
one  axle,  or  two  15-h.p,  motors  on  the  two  axles  ;  (2)  car  with 
two  bogies,  one  carrying  two  motors  and  the  brakes,  the 
other  carrying  nothing  ;  (3)  the  radial  car.  This  last  is  a 
long  car  with  a  pair  of  wheels  at  each  end  (the  axle  of  each 
being  mounted  on  a  vertical  pivot),  and  a  central  pair  of 
wheels  with  girders  to  allow  a  movement  of  the  wheels  and 
axle  transverse  to  the  car  in  going  round  corners.  There 
is  no  settled  system  of  springs.  AH  kinds  are  used,  and  in 
all  sorts  of  positions. 

The  gearings  are  (1)  the  old  double-reduction  gear,  which 
has  almost  disappeared^  which  rattles  in  a  most  objection- 
able manner  after  a  few  months*  wear,  and  which  con- 
sumes a  vast  amount  of  power  ;  (2)  the  single-reduction 
gear,  which  is  very  generally  used,  especially  with  what  is 
called  the  W.P.  (waterproof)  motor, completely  enclosed  in 
cast  iron  ;  (3)  the  Short  gearless  motor,  which  has  not  come 
largely  into  use,  the  chief  objection  being  the  difficulty  due 
to  magnetic  side  pull,  which  heats  the  thrust  bearing  ;  (4) 
there  is  also  the  Eickemeyer  car,  in  which  the  two  pairs 
of  wheels  are  connected  by  a  coupling-rod,  which  is  driven 
by  a  motor  with  a  flexible  couplings  the  motor  being  wholly 
BU[>ported  on  springs.  Numerous  attempts  have  been  made 
to  run  motors  with  the  armature  fixed  on  the  axle  ;  but 
there  are  obvious  sources  of  trouble,  and  this  has  been 
definitely  abandoned.  Destruction  of  insulation,  breaking 
of  wires  and  of  axles,  and  deterioration  of  the  wheels,  have 
been  the  chief  sources  of  trouble.  It  is  a  pity  to  see  this 
experience  thrown  away  on  the  South  London  and  on  the 
Liverpool  Overhead  Railways. 

About  the  motors  I  have  not  much  to  say.  Mr. 
Eickemeyer  winds  bis  exciting  coils  in  the  only  rational 
way — that  is,  round  the  armature,  where  we  want  the 
magnetism,  as  I  recommended  at  the  Institution  of  Elec- 
trical Engineers  in  1878.  He  thus  saves  a  quarter  of  the 
weight  of  materials.  This  motor  is  used  exclusively  for 
the  Utis  elevators.  Mr.  Eickemeyer  is  the  only  constructor 
who  uses  my  carbon  brush  in  a  proper  way — 1.«:.,  employ- 
ing a  large  number  of  carbon  contacts,  each  with  an  inde- 
pendent spring.  Most  makers  are  using  armatures  with 
Pactnotti  teeth  cut  very  deep.     A  great  practical   advan- 
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t*ge  18  claimed  for  them — vir.,  that  you  can  roll  them 
fclong   the   floor   without    hurting    the    insulation.      The 

■  shaking  that  tramcar  motors  are  subjected  to  often  causes 
injury  to  the  commutator.  The  repairing  shops  generally 
have  several  commutators  under  repair  from  this  cauao. 
To  correct  this,  Mr.  Short  makes  the  metal  support  of  the 
commutator  bars  in  one  piece  w^ith  the  spider.  In  Elihu 
Thomson's  waterproof  motor  the  weight  of  the  armature  is 
supported  by  the  upper  pole,  round  which  alone  the  coils 
are  wouud. 

Scores  of  accounts  have  been  published  about  the  cost 
of  working  electric  tramways  ;  but  I  have  never  seen  one 
which  incluJed  a  proper  depreciation  account  and  sinking 
fund  for  replacing  motors,  etc.,  and  renewing  the  rails  and 
the  earthed  conductor.     [I  find  that  the  disintegration  of 

■  this  last  by  electrolytic  action  is  really  a  serious  matter  in 
some  cases.]  So  far  as  I  can  see,  motors  ure  replaced  by 
new  types  every  few  years,  so  the  sinking  fund  should  be 
large.  On  one  line  they  had  50  to  75  armatures  burnt  out 
peryear.  but  this  does  not  happen  now,  as  they  put  motors 
of  30  h. p.  to  do  an  average  of  10  h. p.  or  15  h. p.  In  published 
accounts  you  frequently  see  all  the  repairs  included, 
but  as  generally  the  plant  has  been  at  work  only  a  year  or 
two,  this  does  not  give  a  fair  notion  of  the  depreciation. 
The  cost  of  coal  in  a  table  I  have  before  me  relating  to  30 
street  railways  varies  from  016  of  a  cent  to  2*4  cents  per 
car  milo,  the  coat  of  coal  varying  from  l.llOdol.  to  5dol. 
f>er  ton  of  2,0001b.  Using  natural  e,^  in  one  power 
station,  the  total  expenses  in  the  power  station  came  to 
15'9  cents  a  dny  per  horse-power.  Using  piped  oil  at  42 
cents  a  barrel  of  42  gallons  and  2  cerita  for  haul- 
age*, these  expenses  were  166  cents  a  day.  The 
oil  is  burnt  as  fuel  in  the  furnaces  of  tubulous  boilers. 
Booney's  mechanical  stoker  is  largely  used,  and  spoken  of 
highly  by  both  workmen  and  managers.  It  enables  them 
to  use  cheap  slack  coal. 

I  obtained  data  in  several  places  as  to  cost  of  putting 
down  electric  railway  plant.  Gar  motors  on  their  frame 
complete  used  to  cost  3,300dol.  They  have  been  supplied 
at  2,000dol.  and  l,800dol.  early  this  year,  and  I  heard 
lately  that  tenders  were  in  at  l,00Odol.  The  following 
data  apply  to  a  fairly  representative  station  :  Total 
expenses  from  67  to  80  per  cent,  of  gross  receipts.  Total 
cost  of  a  power  station  handling  70  cars,  with  a  reserve  of 
10,  is  98,000dol.  Trolley  wire  jV"-  diameter  is  used, 
costing  15  cents  per  pound  ;  30ft.  wood  poles,  800dol.  per 
mile ;  iron  poles,  3,000dol.  per  mile ;  rails,  701b.  per 
)^ard,  at  l.OGdoi.  per  foot ;  total  coat  of  laying  rails  ready 
for  paving  is  lO.OOOdol.  per  milo;  body  cars  cost  850dol. 
to  l,000dol.  Of  course  these  prices  vary,  but  I  think 
theae  give  a  fair  idea  of  an  average  station  last  summer. 
Tmzes  are  often  a  serious  item. 

Electric  Conduits. — I  tind  among  my  notes  some 
facts  about  the  cost  of  laying  conduits  in  New  York.  As 
is  well  known,  the  plan  ta  to  have  a  number  of  iron  pipes 
laid  in  a  trench  and  filled  up  with  concrete.  These  are 
3in.  wrougbt-irou  pipes.  The  insulated  cables  used  are 
generally  No.  4  R  &  S.  vulcanised  rubber  lead-covered, 
coating  25  cents  per  foot  and  15  cents  per  foot  to  draw 
in,  joints  l.SOdol.  to  2.50doL  each  at  distances  of  250ft, 
Four  cables  can  be  drawn  through  it  together  on  a  length 
of  400ft.,  and  any  one  can  be  drawn  out  and  replaced. 
This  means  that  the  section  of  cables  is  about  one  sixth  of 
the  section  ofthepi[)e.  The  manholes  are  square,  8^ft. 
each  way.  Mr.  Horatio  Foster  gave  me  some  carefully 
worked  out  figures  as  to  the  cost  of  laying  these  pi[)es  or 
ducts.  Of  course  the  cost  of  a  duct  per  foot  la  less  when 
the  trench  contains  a  large  number. 

(Trench  complete,  3ft.  wide  and  5ft.  deep,  including 
anpaving,  repaying,  digging,  refilling,  carting  away 
surplus,  and  repairs  for  one  year,  per  footruu    ...  $0.65 
Cement  and  sand,  four  to  one  0.55 

Boards  to  retain  cement 0.10 

rbour  on  cement  and  sand  0.50 
;$l.80 
Cost  per  foot  of  24  manholes  per  mile 0.87 

$2.67 


Manholes  7ft.  deep,  dft.  Gin.  square  inside,  walls  12in. 
brick  in  cement,  338  cubic  feet  brick  at  21  bricks  per  cubic 
foot  =  7,098  bricks  at  20dol.  per  1,000  laid. 

We  thus  have — 

Bricks      $142.00 

Top  castings.  1,5001b.    ...      50.00 

8192 

24  per  mile 4,608,  or  $0.87  per  foot  of  trench. 

3(n.  iron  pipe  0.24  „  „ 

Carting,   piling  up,    laying,    and 

jointing 0.01  J        „ 

From  these  data  the  following  is  the  cost  in  dollars  per 
foot  run  of  trench,  manholes,  pipes,  etc. 


No.  of 
ducts. 

ripes. 

Trench. 

Man- 
holes. 

Total. 

Con- 
tingencies 
20  per  cent. 

Total. 

Per  dact 

per  foot 

run. 

2 

0.62 

l.SO 

.87 

3.19 

0.63 

3.82 

1.91 

4 

1.03 

1.80 

.87 

3  70 

0.74 

4.44 

l.ll 

6 

1-55 

).80 

.87 

4.22 

0.84 

5.06 

.85 

8 

2.08 

l.SO 

.87 

4.76 

0.95 

5.70 

.71 

10 

2.60 

l.SO 

.87 

5  27 

1.05 

6.32 

.63 

12 

3.12 

i.ao 

.87 

5.79 

1.15 

6.94 

.68 

14 

3.64 

l.SO 

.87 

6.31 

1.26 

7.57 

.54 

16 

4.m 

1  so 

.87 

6.83 

136 

8.19 

.51 

18 

4.64 

1.80 

.87 

7  3! 

1.46 

8.77 

.49 

20 

5.20 

l.SO 

.87 

7.87 

1.57 

9.44 

.47 

24 

6.24 

1.80 

,87 

8.91 

1.78 

10.69 

.44 

30 

7.80 

i.ao 

.87 

10.47 

2.09 

12.56 

.41 

The  following  are  the  actual  costs  in  54  cases  of  leading 
subsidiary  connections  into  houses  on  Third-avenue.  The 
average  length  of  these  is  52'4ft.  Separate  accounts  were 
kept  for  a  sot  of  29  aud  a  set  of  25. 

Cost  per  foot  for  single  pipe. 

For  29  cases.  25  cases. 

Labour $0-623     ...     0574 

Pipe,  3in.  lap  weld  '23       ...       -23 

Cement  and  sand '039     ...       '048 

Extras,  bends,  etc '114     ...       -039 

Repairs  on  pavement  for  one  year       '149     ...       '148 
15  per  cent.  CO  contractors '173     ...       '155 

1-328     ...     1-194 
Average  l*26do!. 

The  average  coat  per  subsidiary  connection  was  66'02dol. 

DesigTDing'. — I  take  this  opportunity  to  state  an 
exceedingly  useful  rule  for  approximate  estimate  of  loss 
of  energy  in  heating  copper  conductors  either  on  a  line  or 
in  the  design  of  dynamos  :  "At  a  density  of  1,000  amperes 
per  square  inch,  every  1,000  cubic  inches  uses  up  I  h.p.' 
If  the  density  is  increased,  the  horse-power  is  increased  in 
the  same  ratio.  The  above  rule  is  easily  remembered,  and 
is  close  enough  for  most  preliminary  calculations,  but  by 
using  1,100  instead  of  1,000  for  the  number  of  amperes  or 
for  the  number  of  cubic  inches,  a  more  accurate  result  is 
obtained. 

In  the  design  of  dynamos  and  transformers  we  often 
want  a  piece  of  metal,  mechanically  strong,  which  will  not 
heat  much  witfi  Foucault  currents.  Nickel  steel,  with  25 
per  cent,  of  nickel  seems  very  suitable.  It  is  ordinarily 
non-magnetic,  but  if  once  cooled  to  a  very  low  temperature 
it  is  tolerably  magnetic  till  it  is  again  heated  to  a  high 
temperature.  The  non-magnetic  material  has  a  higher 
electric  resistance  than  any  metal  or  alloy  commonly  used 
by  electricians,  and  itn  mechanical  strength  is  enormous. 
It  has  been  experimented  on  by  Dr.  Hopkinson  (Royal 
Society  Proceedings)^  but  I  could  get  no  definite  informa- 
tion about  its  hardness.  Lately  I  got  some  caat  in  America, 
and  its  hardness  is  far  too  great  to  allow  it  to  be  machined. 
I  have  other  specimens  with  a  smaller  projK}rtion  of  nickel, 
which  tool  easily.  It  is  poorly  magnetic.  It  is  used  by 
the  Compagnie  de  I'lndustrieElectrique  for  binding  together 
the  iron  discs  of  large  armatures  for  mulu()olar  machines. 
There  are  many  parts  of  machines  where  this  material 
ought  to  be  used. 


m 
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STANDARD  CELLS  AND  TESTING  BATTERIES. 

BY   DKSMOND  G.    FITZGKRALD. 

Within  the  last  few  years  much  good  work  has  been 
done  in  connection  with  the  Clark  standard  cell,  considered 
from  a  scientific  rather  than  from  a  purely  practical  point 
of  view.  Even  an  electrician  may  pause  to  admire  the 
delicacy  o(  apparatus  that  will  determine  difforencea 
between  two  cells  of  two  or  three  ten-thousandths,  or 
even  two-miUionths*  of  a  volt.  But  from  the  point 
oT  view  of  the  practical  worker,  more  permanence 
and  less  liability  to  accidental  damage  in  the  ceU 
itself,  together  with  some  considerable  capacity  for  giving 
and  taking  current,  would  be  a  desideratum,  even  if 
accompanied  with  less  accuracy  of  agreement  between  the 
cells.  From  the  same  point  of  view,  the  paper  read  by 
Mr.  Latimer  Clark  so  long  ago  as  June  19,  1873,  would 
still  be  of  interest,  and  in  many  cases  might  possess  even 
the  chaim  of  novelty.  Comparatively  few,  in  f.ict,  amongst 
the  rising  generation  of  electrical  workers  are  practically 
aware  of  the  ease  and  accuracy  with  which  not  only  potential 
differences,  but  also  currents  and  resistances,  and  even 
electrostatic  capacities  aiid  the  horizontal  component  of 
terrestrial  magnetism,  can  be  measured  by  the  aid  of  a 
suitable  standard  cell. 

In  spite  of  the  vexations  and  disappointments  with 
which  Clark's  cell  punishes  any  lack  of  due  care  and 
attention  to  details  in  its  construction,  no  couple  has  yet 
been  brought  forward  that  can  compete  with  it  in  point 
of  accuracy.  It  is  perhaps  natural  for  us  to  condemn  it 
when,  by  inattention  to  the  purity  of  our  mercury  or 
sulphuric  acid,  we  have  mingled  lead  sulphate  with 
our  mercury  protosulphate,  and  are  endeavouring  to 
account  for  the  low  readings  on  the  hypothesis  that 
the  zinc  sulphate  solution  must  be  supersaturated  ;  but 
when  the  offending  lead  suit  has  been  removed  by  caustic 
potash  and  the  mercurous  protoxide  has  been  reconverted 
into  sulphate,  it  is  natural  also  that  we  should  recall  our 
verdict  whilst  constatinj;  the  absolute  agreement  of  the 
cells  made  up  uader  the  improved  conditions.  The  instruc- 
tions contained  in  the  Board  of  Trade  memorandum  are,  so 
far  as  they  go,  sound,  with  the  exception,  I  think,  that 
they  perpetuate  the  plan  of  bringing  the  zinc  into  direct 
^contact  with  the  undissolved  mercurous  salt.  This,  for 
rbich  there  is  no  necessity,  brings  about  local  action  which 
tends  to  shorten  the  life  of  the  cell,  and  may  also  diminish 
its  E.M.F.  In  all  the  cells  I  have  constructed  of  late  years 
on  the  old  plan  of  resting  the  zinc  element  on  the  mercurous 
paste,  I  have  taken  the  precaution  of  separating  them  by 
means  of  one  or  two  roundels  of  filter  paper. 

But  however  it  may  be  in  the  quietude  of  the  physical 
laboratory,  it  is  intolerable  in  practical  working  to  have  a 
cell  so  constructed  that  it  must  be  moved  with  precau- 
tion, and  cannot,  without  danger,  be  tilted  to  an  angle 
of  40deg.  Credit  is  due  to  Dr.  Carhart  for  having 
endeavoured  to  remedy  this  condition  of  things  by  the 
introduction  of  a  diaphragm  separating  the  mercury  and 
sub-sulphate  from  the  zinc  clement.  In  a  recent  issue  of 
La  Lutni^re  Electrviue^  this  diaphragm  is  stated  to  be 
formed  partly  of  asbestos  and  partly  of  cork,  the  latter 
of  which,  at  least,  would  appear  to  be  singularly  inappro- 
priate for  the  purpose  in  view.  Dr.  Carhart  has  also 
essentially  modified  the  principle  of  construction  by  substi- 
tuting for  the  solution  of  zinc  sulphate,  with  excess  of 
heptahydrated  crystals  of  the  salt,  as  used  in  the  Clark 
cell,  a  solution  saturated  at  Odeg.  C,  and,  therefore, 
non-saturated  at  temperatures  above  freezing.  lo  ia  still 
an  interesting  subject  for  discuasion  whether  this  innova- 
tion is  likely  to  be  an  improvement  or  the  contrary.  To  my 
mind,  the  objection  first  brought  against  it  by  Lord 
Riiyleigh  appears  almost  conclusive.  So  long  as  the  solu- 
tion remains  of  the  given  strength,  we  have  a  standard 
cell  which  is  not  Clark's  cell,  but  one  with  a  higher  E.M.F. 
at  temperatures  above  freezing,  and  possibly  a  better  stan- 
dard cell.  But  if,  through  leakage  or  otherwise,  any 
evaporation  takes  place,  we  are  on  unknown  ground,  or, 
rather,  altogether  at  sea.  And  the  difficulty  is  that  we 
can  seldom  be  quite  certain  that  no  evaporation  has   taken 

*  Vide  Mr.  J,  Swinburne's  paper  read  in  Section  A  of  the  Britltib 
Association,  August  25, 1891. 


place,  and  that  the  initial  strength  of  the  solution  has 
remained  constant.  Whereas  with  Clark's  cell,  although 
time  may  be  required  for  diffusion  when  the  temperature 
rises,  the  conditions  are  such  that  we  may  assume  that  the 
solution  is  saturated  whatever  may  be  the  temperature. 

In  some  cells  which  I  have  prepared  recently,  I  have 
followed  in  all  essential  particulars  the  instructions  con- 
tained in  the  memorandum  of  the  Board  of  Trade  ;  but  I 
have  constructed  them  with  a  diaphragm  in  such  manner 
that  the  cells  may  be  inverted  without  detriment.  The 
diaphragm  that  1  have  found  most  suitable  is  formed, 
wholly  or  in  part,  of  a  transverse  slice  of  chemically- 
treated  ratan  cane. 

With  some  valuable  assistance  from  Mr.  J.  MacKenna, 
I  have  for  several  months  past  been  carrying  out  a  series 
of  experiments  which  lead  to  the  conclusion  that,  although 
it  is  very  questionable  whether  any  combination  that 
has  been  tried  can  rival  the  Clark  cell  in  point  of 
accuracy,  there  are  some  other  couples  which,  in  cer- 
tain cases  at  least,  can  be  used  practically  as  stan- 
dard cells  with  advantage.  And  in  the  construction 
of  batteries  for  testing,  or,  generally,  for  purposes 
which  do  not  necessitate  a  large  expenditure  of 
current,  one  or  two  amongst  them  appear  to  realise  the 
ideal  of  a  "  waiting  battery  ''  and  conditions  of  portability, 
permanency,  and  power  which  I  have  hitherto  considered 
to  be  unattainable.  On  a  future  occasion  I  hope  to  justify 
these  conclusions  by  an  experimental  demonstration  ;  but 
for  the  present  I  must  content  myself  with  having  drawn 
the  attention  of  your  readers  to  a  subject  which  may  be 
of  interest  and  importance  to  at  least  some  amongst  them. 


THE  DISTRIBUTING  MAINS  OF  ELECTRIC  SUPPLY 
COMPANIES. 

BY    E.    R.   DOLBY. 

The  various  methods  of  laying  distributing  mains  for 
electricity  have  received  much  attention  in  the  past,  and  it 
is  probable  will  receive  still  more  in  the  future.  Results 
have  been  produced  in  practice  which  were  not  dreamt  of 
when  the  various  distributing  systems  were  first  designed, 
and  dangers  have  shown  themselves  present  where  the  con- 
struction of  the  line  was  considered  to  be  all  that  could  be 
desired.  The  large  sums  of  money  which  have  now  been 
spent  by  the  public  supply  companies  upon  the  under- 
ground network  give  the  question  of  security  very  great 
importance.  When  we  examine  the  reports  of  a  few  of  the 
companies  in  the  metropolis  we  find  the  following  results, 
in  which  the  percentage  is  reckoned  upon  the  gross  capital 
expended  by  the  different  companies,  and  represents  the 
cost  of  mains,  conduits,  maia-layiag,  and  accessories,  such 
as  insulators,  etc: 

Ter  cent. 

St.  James  and  Pall  Mall  Company 31*4 

WofitminHtor  Electric  Supply... 45*0 

Chelsea  Electricity  Supply  Company 24*0 

Kensington  and  Knightebridge 36*25 

The  average  of  these  four  gives  us  34'16  per  cent.  ;  it  is 
therefore  clflar  that  over  a  third  of  the  total  expenditure 
has  been  disbursed  in  underground  work.  We  have  pur- 
posely left  out  of  consideration  any  figures  relating  to  com- 
panies supplying  alternating  currents,  as  our  future  remarks 
only  apply  to  direct-current  supply.  Anyone  who  has 
had  much  to  do  with  electric  lighting  where  the  current  is 
obtained  from  the  mains  of  public  supply  companies,  is 
well  aware  of  the  leakage  which  takes  place  on  the  street 
mains.  A  simple  experiment  may  be  performed  by  attach- 
ing a  wire  to  one  pole  of  a  switch  on  the  consumer's  circuit, 
and  another  piece  of  wire  to  a  gas- bracket,  or  water-pipe, 
so  as  to  make  a  good  earth.  One,  two,  or  more  lamps, 
suitable  for  the  potential  on  the  house  circuit,  may  then  be 
lighted  in  parallel  between  the  two  wires.  The  leakage 
which  is  continually  going  on  to  earth  moat  of  course  have 
some  effect  upon  a»y  metal  which  is  lying  in  the  earth  near 
the  electric  mains.  The  disastrous  accidents  which  have 
occurred  in  Paris,  and  the  less  serious  ones  which  have 
happened  near  the  mains  of  the  St.  James's  and  Pall  Mall 
Company  in  London,  make  it  necessary  to  carefully  con- 
sider the  ufTects  of  3uch  leakage. 
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la  one  instance  in  Paris  an  explosion  of  gas  took  place 
near  an  electric  main,  and  it  was  found  afterwards  on 
strict  examination  that  52  branch  lead  gas-pipes  in  the 
neighbonrbood  had  been  pitted  and  punctured.  The  cables 
were  insulated  and  laid  in  earthenware  conduits,  but  it  has 
been  proved  that  although  the  insulation  was  fairly  good  at 
first,  it  became  gradually  worse  and  worse  as  time  went  on. 
Various  theories  were  propounded  to  explain  the  causes  of 
the  explosions,  and  the  facts  of  the  case  appear  to  be  that  if 
great  care  is  not  taken  the  insulation  of  the  cable  deterio- 
rates continually.  Whether  bare  copper  is  used  on  insula- 
tors which  allow  the  moisture  to  reiAch  the  conductor,  or 
from  defects  in  the  insulating  covering  of  the  conductor 
itcelf,  as  soon  as  a  leak  is  formed  electrolysis  is  set  up, 
and  the  earthenware  conduits  become  partial  conductors. 

A  careful  examination  of  the  conduits  showed  that  the 
material  was  quite  altered  :  a  deposit  of  soda,  poUsh,  and  the 
carbonates  of  sodium  and  potassium  had  taken  place  in  the 
interstices  of  the  earthenware.  These  deposits  are  due  to  the 
electrolysis  of  the  alkaline  matters  contained  in  the  soil  and 
to  the  absorption  of  carbonic  acid  from  the  atmosphere.  A 
considerable  quantity  of  lead,  and  copper  to  a  less  extent, 
was  also  discovered.  From  experiments  which  have  been 
made  in  Paris  it  has  been  clearly  proved  that  if  the  load 
gas-pipes  be  positive,  and  in  the  near  neighbourhood  of  the 
negative  conductor  of  electricity,  then,  although  there  may 
be  no  leakage  at  first,  if  once  such  a  leakage  be  set  up, 
the  surfaces  of  the  lead  pipes  become  whitened  by  the 
action  of  chlorine,  and  the  metal  is  eaten  away  and  pitted. 
This  pitting  may  not  cause  a  leakage  of  gas,  but  it  is 
obvious  that  perforatiort  of  the  le;id  pipe  is  merely  a 
question  of  time.  The  action  is  not  caused  by  fusion  of 
the  lead,  for  the  leakage  currents  do  not  usually  become 
sufficiently  great. 

Passing  now  to  the  cases  which  occurred  near  the 
mains  of  the  8t.  James's  and  Pall  Mall  Company,  we 
find  that  similar  results  were  produced.  In  one  case 
the  back  of  a  gas-meter,  in  contact  with  a  damp  wall, 
was  eaten  away  into  holes,  and  in  the  other  case  a 
lead  water-pipe  was  pitted  in  a  similar  manner.  Major 
Cardew  reported  at  the  time  that  the  etl'ects  were  due  to 
the  condition  of  the  pilot  wires  in  the  conduits,  and  recom- 
mended that  they  should  be  removed.  It  is  somewhat 
difficult  to  see  why  the  pilot  wires  should  have  been  the 
cause,  but  it  is  obvious  that  in  some  cases  the  insulation  of 
the  conductors  is  not  permanently  satisfactory. 

We  believe  that  trouble  will  yet  be  experienced  with 
high-tension  direct-current  mains  laid  in  split  earthenware 
^  pi{)ea  without  special  insulatorii  of  any  kind,  b\a  this  class 
■  of  distribution  is  as  yet  comparatively  new. 


METAL  VERSUS  WOOD  CASING. 

BY    W.    B.    SISUNG. 
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The  methods  of  wiring  buildings  are  going  through  a 
process  of  evolution,  and  we  may  already  trace  some 
indications  that  wood  casing  is  to  be  partially  or  entirely 
superseded. 

When  the  durability  of  rubber  could  not  be  relied  upon 
each  wire  was  run  in  a  separate  groove  in  wood  casing, 
with  the  special  object  of  increasing  its  insulation.  This 
tended  to  encourage  the  use  of  cheaply-insulated  wires, 
reliance  being  placed  upon  the  insulation  secured  by  the 
wood  casing.  It  was  only  in  low-class  work  that  this 
tendency  was  conspicuously  developed,  but  reliance  on 
wood  insulation  is  unsatisfactory,  and  may  be  dangerous  if 
moisture  obtains  access  to  the  wood. 

Risk  of  fire  would  best  be  obviated  by  encasing  each 
piair  of  wires  in  a  metal  tube  connected  to  earth,  relying 
entirely  on  the  covering  of  the  wires  to  insulate  them  from 
one  another  and  from  the  earthed  tube  containing  them. 
This  would  tend  to  ensure  the  use  of  high-class  wires 
covered  with  vulcanised  rubber  or  other  durable  insulation, 
since  cheap  wires,  if  fixed  in  this  way,  would  not  test  well. 
Faulty  insulation  would  thus  be  much  less  likely  to  occur, 
and  even  if  moisture  should  find  out  a  weak  point  all  risk 
of  fire  would  be  prevented  by  the  metal  casing. 

Fires  from  defective  wiring  are  rare,  but  a  considerable 
proportion  of  those  which  occur  are  caused  by  a  small  but 


persistent  leakage  through  damp  wood  casing.  If  the  wires 
are  run  close  together  a  small  leakage  cannot  persist,  as  it 
increases  almost  instantly,  and  thus  cuts  off  the  faulty  wires 
by  melting  the  fuses  at  their  roots. 

In  connection  with  distributing  fuse-boxes,  from  which 
many  [Kiirs  of  wires  radiate,  the  use  of  wood  casing  with  a 
separate  groove  for  each  wire  is  difficult  and  clumsy, 
though  this  diOiculty  was  not  felt  in  the  older  "tree" 
system,  in  which  each  branch  was  jointed  or  *'  teed  "  on 
to  the  main  wires  at  the  nearest  convenient  place.  These 
joints,  however,  were  undoubtedly  weak  points,  depending 
so  much  on  the  care  and  skill  employed  in  making  an 
insulating  them.  There  is  no  difficulty  in  making  good 
joints;  the  difficulty  consists  in  avoiding  a  small  proportion 
of  bad  ones,  owing  to  various  causes  which  it  seems  scarcely 
possible  to  eliminate  entirely  where  many  men  are  con- 
cerned. 

Metal  tubes  are  relatively  easier  to  use  in  connection 
with  multiple  fuse-boxes  than  wood  casing,  as  they  are  so 
much  less  bulky,  and  they  are  in  many  cases  preferable. 
It  is,  however,  often  inconvenient  to  draw  the  wires  into 
tubes,  and  it  would  seem  that  what  is  wanted  is  a 
metallic  casing  just  large  enough  to  contain  the  insulated 
wires,  with  a  metal  cover  which  can  be  easily  applied  and 
fixed  after  the  wires  have  been  placed  in  position.  This 
would  not  only  be  safer  than  wood  casing,  but  would  also 
bo  neater,  and  thus  tend  to  decrease  the  difficulty  of  wiring 
decorated  rooms. 

There  are  at  least  three  different  ways  in  which  these 
requirements  might  be  met.  Firstly,  twin  wire  might  be 
made  consisting  of  two  well-insulated  wires  sheathed  in 
lead.  The  insulation  should  preferably  be  such  as  would 
not  be  dependent  U(X)n  the  exclusion  of  moisture  by  the 
leai.1  sheathing.  Secondly,  eich  pair  of  wires  might  be 
fixed  in  or  upon  a  trough  or  strip  of  metal  already  fixed  in 
pusitio!!,  and  this  metal  strip  could  then  be  burnised  over 
the  wires  so  as  to  enclose  them.  Thirdly,  rolled  iron  or 
steel  casing  and  covering  might  be  made  without  any 
central  division,  with  stampings  for  the  various  bends  and 
tee  [lieces  required. 


POPULARISING  ELECTRICITY. 

BY   U.    J.    DOWSIN*;. 

Perhaps  some  will  say  electricity  does  not  want  popularis- 
ing ;  it  is  popular  enough  to  all  who  can  get  it.  We  have 
only  to  offer  the  means  of  supply,  and  everybody  will  tiko 
it.  My  experience  teaches  me,  however,  that  this  is  far 
from  true.  Everybody  would  like  electricity,  but  few  are 
willing  to  pay  for  it.  Many  look  upon  the  electric  light 
as  being  very  pretty,  but  entirely  out  of  their  reach.  This 
idea  of  expensive  luxury  "  only  for  the  rich  "  is  fostered  to 
a  large  extent  by  the  gas  companies  who  have  given  up 
denouncing  the  electric  tight  as  being  impracticable,  and 
taken  to  the  more  convenient  manner  of  putting  it  out  of 
court  by  magnifying  its  expense.  Few  people  have  time 
or  opportunity  to  give  the  matter  fair  consideration. 

If  gas  costs,  say,  £10  per  annum,  electricity  will  cost 
X20,  so  they  say,  forgetful  of  the  fact  that  every  user  of 
gas  pays  nearly  50  per  cent,  more  than  he  need  do  merely 
for  the  convenience  of  keeping  lights  on  in  rooms  where 
they  are  not  actually  used.  With  the  electric  light,  of 
course,  there  is  no  necessity  for  keeping  the  lighu  going 
when  out  of  the  room,  and  by  careful  users  they  are  always 
extinguished,  as  there  is  no  trouble  to  relight  them.  If 
the  cost  of  the  electric  light  is  considereil  on  this  basis, 
it  will  be  found  that  at  the  present  price  charged  by  the 
supply  companies  it  does  not  often  exceed  gas  to  more  than 
one-third.  Then,  of  course,  there  arc  by-savings  in  decora- 
tions, and  last  of  all  the  doctors'  bills.  Bud  how  is  the 
general  public  to  have  these  matters  brought  home  to  them? 
They  do  not  read  technical  papers  nor  any  books  containing 
this  information.  Exhibitions  have  up  till  now  been  the 
only  means  of  affording  information  on  this  subject,  but 
even  at  these  places  practical  instruction  is  seldom  given. 
But  why,  some  may  ask,  is  it  necessary  we  should  trouble 
about  instructing  the  people  in  this  manner,  why  not  leave 
the  schools  and  science  classes  to  teach  the  growing  ^<iu<iv^- 
tion  the  value  of  clectt\c\\-^  '\n  \.W  \io^^&^\i«iv^^     >H*iXDA^V 


do  that,  but  the  industry  at  large  will  suffer.  What  we 
want  is  for  every  town  throughout  the  country  to  take  up 
this  matter,  and  either  themselves  obtain  powers  or  afford 
(jAsaistance  to  others  to  do  so,  and  erect  central  stations  for 
j>ublic  supply.  The  governing  bodies,  such  as  local  boards, 
(town  councils,  and  others,  are  made  up  of  the  general 
public,  and  often  consist  of  successful  tradesmen  and  others 
who  have  no  time  to  study  scientific  subjects,  and  are  simply 
swayed  by  the  popular  element  which  elects  them. 

If,  therefore,  the  general  public  is  inliuenced  in  favour 
of  electricity,  there  will  be  no  difficulty  whatever  in  the 
way  of  inducing  the  local  authority  to  aid  electrical  enter- 
prise. The  local  gas  companies  saw  this  at  the  advent  of 
electricity  as  a  lighting  medium.  I  know  of  one  town 
which  will  serve  as  a  sample  of  the  action  of  these  gas 
companies  in  attempting  to  thwart  any  schemes  for  intro- 
ducing electricity  in  the  neighbourhood.  The  managing 
body  of  this  particular  gas  company  took  no  interest 
whatever  in  local  affairs  until  electric  lighting  appeared 
on  the  honzon.  Then  they  awoke  from  their  slumbers, 
and  appeared  to  take  a  wondrous  interest  in  every- 
thing going  on  in  the  district,  and  the  managing;  director 
and  the  other  large  shareholders  eventually  put  up  for 
election,  and  obtained  seats  on  the  local  board.  Any 
enterprising  member  now  who  dares  to  suggest  that  electric 
lighting  might  be  an  advantage  is  met  by  the  gasworks 
representatives  with  any  amount  of  objections,  which,  of 
course,  the  proposer,  who  is  not  usually  well-verseil  in  the 
subject,  cannot  refute.  Again,  if  there  happens  to  be  an 
enlightened  majority  on  the  Board,  the  gas  company's 
shareholders  and  representatives  often  have  sufficient 
influence  in  the  district  to  turn  a  considerable  section  of 
voters  against  the  matter,  and  so  cause  the  local  body  to 
abandon  the  scheme. 

As  it  is  of  the  utmost  importance  that  the  public  should 
be  enlightened  on  the  subject  of  electricity  for  lightirtg  and 
other  uses  in  the  household,  I  think  that  either  a  society 
like  the  Institution  of  Electrical  Engineeers  or  the  London 
Chamber  of  Commerce  should  take  up  the  matter,  and 
afford  facilities  for  giving  the  information  desired.  I  think 
the  best  step  to  take  would  be  to  organise  a  system  ot 
popular  lectures,  which  should  be  aa  little  scientific  as 
possible,  and  these  lectures  should  be  given  in  the  chief 
towns  throughout  the  country.  The  lectures  should  be, 
however,  well  illustrated,  and  go  particularly  into  the 
question  of  cost. 

From  my  connection  with  the  technical  education  scheme 
in  one  of  the  home  counties,  I  am  perfectly  sure  that  all 
committees  who  have  the  arrangement  of  scientific  and  other 
lectures  would  be  only  too  glad  to  welcome  such  lecturers 
in  their  districts,  and  afford  them  every  facility.  Such 
a  scheme  as  I  have  proposed  need  not  be  very  expensive, 
as  the  lecturers'  expenses  would  often  be  paid  by  the 
districts  to  which  they  went.  I  should  think  it  would  be 
well  worth  the  while  of  the  principal  companies  eiigaged  in 
electric  lighting  to  subscribe  a  certain  sum  per  annum,  and 
have  the  right  of  a  lecturer's  services  on  favourdbio  terms 
wherever  they  may  require  them.  The  lecturer  would  not 
go  into  the  technical  details  as  to  the  systems  to  be 
employed,  etc. ;  this  could  well  be  loft  to  experts  or  the 
company  who  may  have  the  matter  in  hand.  I  um  certain 
thatagood  plaiutalk  to  a  large  body  of  the  ratepayers  would 
be  of  the  utmost  use  in  negotiations  which  unfortunately 
often  fall  through  owing  to  the  want  of  support  the  local 
authority  receives  from  the  ratepayers  themsalves. 

The  lecturers  engaged  under  this  scheme  might  be  avail- 
able for  lectures  at  educational  schools  where  only  theory 
i^  known  at  the  present  time.  The  want  of  the  ago  la 
practice.  A  good  practical  lecture  is  seldom  designated 
dry,  whereas  a  highly  scientific  one  is  only  understood  by 
a  very  small  i>ortion  of  the  audience.  It  is  extraordinary 
the  amount  of  ignorance  prevailing  among  well  educated 
persons  as  to  how  electricity  is  generated  at  the  present 
time,  and  it  only  illustrates  one  of  the  man}'  superstitions 
connected  with  the  generation  of  electricity  to  say  that 
some  people  will  not  oelieve  but  that  we  manufacture  elec- 
tricity from  the  air,  and  consequently  rob  it  of  its  life- 
giving  properties.  Such  orronooua  impressions  as  these 
could  easily  bo  provetl  to  be  false.  There  is  no  doubt 
that  the  present  is  an  opportune  momeut  for  such  a  crusade 


as  I  have  already  mentioned.  The  technical  education  of 
the  youth  of  the  country  is  now  being  well  looked  after,  and 
the  county  council  lectures  are  on  the  whole  very  popular. 
Many  local  authorities  who  obtain  powers,  but  are  waver- 
ing in  their  attitude,  and  do  not  care,  as  they  say,  to  risk 
the  ratepayers'  money,  would  soon  be  urged  on  if  the  rate- 
payers themselves  were  convinced  of  the  advantage  of 
having  a  supply  station  in  their  midst.  Such  an  extension 
of  electric  lighting  as  would  be  brought  about  in  this 
manner  would  be  to  the  advant:ige  of  the  industry  at 
large,  and  the  work  of  laying  the  mains  and  building  the 
stations,  and  supplying  the  machinery,  would  give  employ- 
ment to  many  thousands  who  are  now  calling  for  work. 
Electrical  supply  is  the  only  business  which  promises  great 
growth  in  the  near  future,  and  the  sooner  the  benefits  to 
be  derived  from  the  use  of  this  subtle  power  are  known,  the 
sooner  will  the  work  of  more  rapid  extension  commence. 


THE  MANUFACTURE  OF  ELECTRICITY  IN  THE 
FUTURE. 

BY   A.    A.   CAMPBKLL  RWINTON. 

Speculation  as  to  future  developments  of  scientific 
discovery  and  invention  must  necessarily  partake  some- 
what of  the  nature  of  fiction  of  the  Jules  Verne  order,  and 
to  those  who  are  content  to  consider  only  those  things 
that  in  reasonable  probability  will  become  commercially 
practicable  in  the  immediate  or  near  future  such  specula- 
tion may  appear  to  be  but  waste  of  time.  To  such  as  hold 
this  narrow  and  short-sighted  view  this  brief  paper  is  not 
addressed. 

If  we  exclude  the  very  limited  number  of  instances  in 
which  water  or  wind  power  is  available,  practically  the 
whole  machinery  of  the  world  is  at  present  operated  by 
steam-engines,  or  by  allied  engines  consuming  gas  or 
oil.  Every  engineer  is  aware  of  the  deplorable  in- 
efficiency of  the  steam-engine.  Even  the  best  engines 
of  this  class  do  not  return  in  the  form  of  useful  work 
much  more  than  10  per  cent,  of  the  potential  energy  of 
the  coal  burnt  in  the  boiler  furnace.  The  other  90  per  cent. 
is  lost.  Some  goes  up  the  chimney,  some  is  radiated  and 
conducted  away  from  the  boiler  pipes  and  engine,  the 
remainder  escapes  with  the  exhaust  steam.  Steam-engines 
are  no  doubt  better  in  this  respect  than  they  used  to  be, 
and  seeing  the  immense  amount  of  time  and  skill  that  has 
been  expended  on  their  improvement,  it  would  be  strange 
if  they  were  not  so.  Still,  however,  the  results  of  all  this 
labour,  as  above  stated,  are  not  very  grand,  and  though 
further  improvement  is  still  possible,  the  inexorable  laws  of 
thermodynamics  unfortunately  render  it  altogether  improb- 
able that  we  shall  ever  see  steam-engines  with  an  absolute 
eflBciency  of  20  pei*  cent.  In  other  words,  so  long  as  we  have 
nothing  better  than  steam-engines  four-fifths  of  the  energy 
contained  in  the  fuel  that  we  consume  in  our  prime  motors 
must  inevitably  be  lost.  Nor  is  it  very  much  better  with 
the  other  heat  onginos  that  consume  gas  or  oil.  In  their 
case  there  is  indeed  more  room  for  improvement,  but  even 
with  them  an  absolute  efliciency  of  40  per  cent,  is  far  more 
than  the  most  sanguine  inventor  can  ever  hope  to  attain. 
To  the  electrical  engineer,  accustomed  aa  he  is  to  dynamos 
and  motors  of  over  00  per  cent,  efficiency,  these  figures 
cannot  but  present  a  sad  spectacle. 

Now  this  lamentable  inefficiency  of  all  existing  types  of 
heat  engines  is  an  inevitable  result  of  the  so-called 
second  law  of  thermodynamics,  which  applies  to  all 
heat  engines  whoso  working  is  dependant  upon  differences 
of  temperature.  There  are,  however,  other  possible  means 
of  producing  power  from  fuel,  which,  as  they  operate  on 
different  lines,  avoid  this  law,  and  consequently  admit,  theo- 
retically at  all  events,  of  much  higher  efficiencies.  When  an 
electromotor  is  driven  by  means  of  the  current  from  agalvanic 
battery,  zinc  is  consumed  in  the  battery  in  proportion  to 
the  power  developed  by  the  motor.  The  consmnptiou  of  zinc 
is,  in  fact,  analogous  to  the  coal  consumed  in  the  boiler  of  a 
steam-engine.  Differences  of  temperature,  however,  have 
nothing  to  do  with  the  results,  and  consequently  the  second 
law  of  thermodynamics  is  not  involved.  Such  a  combina- 
tion, therefore,  is  capable  of  a  far  higher  efficiency  than 
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any  steam  or  other  heat  engine,  and,  as  a  natter  of  fact,  with 
such  an  arrangement  over  70  per  cent,  of  the  heat  energy 
developed  in  a  battery  has  been  obtained  experimentaUy 
from  a  motor  in  mechanical  work,  and  this  when  working 
on  a  very  small  scale.  It  will,  however,  manifestly  always 
be  far  too  costly  to  use  zinc  as  fuel  in  this  manner,  and 
before  any  such  arrangement  can  be  made  to  compete  with 
existing  heat  engines,  some  form  of  battery  or  other  appa- 
ratus must  be  devised  that  will  produce  electricity  direct 
by  the  consumption  of  coal  either  in  its  natural  state  or  in 
the  forms  of  coke  or  gas. 

In  order  to  show  that  this  problem  is  not  really  so  io- 
Boluble  as  it  may  appear,  it  is  only  necessary  to  mention 
Grove's  gas  battery,  which  operates  by  the  consumption  of 
hydrogen  gas,  and  the  batteries  of  Becquerel  and  Jabloch- 
koflF,  in  which  the  electricity  was  produced  by  the  consump- 
tion of  carbon.  Here  indeed  is  a  grand  opportunity  for 
the  scientific  inventor.  For  the  man  who  succeeds  in 
solving  this  great  problem  there  is  wealth  beyond  the 
dreams  of  avarice.  The  discovery  of  a  commercially  prac- 
ticable means  of  the  direct  production  of  electricity  from 
coal  with  a  fair  efficiency  of,  say,  only  75  per  cent. — and 
this  is  perfectly  possible — would  revolutionise  the  whole 
mechanical  world.  It  would  do  more :  it  would  do 
away  once  and  for  all  with  all  smoke  and  fog  in 
our  large  towns,  it  would  lead  to  the  total  abolition 
of  fires  and  chimneys,  it  would  render  unnecessary 
the  transport  of  fuel.  Generating  stations  established 
in  the  coalfields,  perhaps  at  the  bottom  of  the  coal-pits, 
would  supply  electric  currents  of  small  amperage,  but 
immense  potential,  which  would  be  distributed  throughout 
the  country  and  conveyed  to  all  towns.  At  convenient 
points  these  would  be  transformed  down  and  further  dis- 
tributed. Eventually  the  points  of  application  would  be 
reached,  and  power,  light,  or  heat  would  be  obtained.  The 
saving  would  be  immense.  All  cost  of  transport  of  fuel 
would  be  avoided,  for  power  purposes  an  efficiency  far 
Burpaasing  that  of  the  best  existing  steam  or  gas  engines 
would  be  obtained  ;  even  for  heating,  taking  into  account 
the  inefficiency  of  modern  arrangements,  electricity  would 
supersede  coal  on  the  domestic  hearth. 

Tho  picture  is  a  fascinating  one.  It  can  scarcely  be 
doubted  that  in  some  way  or  other  it  will  be  realised  some 
day.     The  only  question  is,  when  ? 


LUMINOUS  DISCHARGES. 

BY    E.    ('.    RIMINOTON 


H^  As  the  illumination  of  electrodeless  vacuum  tubes  has 
been  brought  forward  rather  prominently  during  the  past 
year,  principally  through  the  experiments  of  Tesla,  the 
writer,  in  re8{>on8e  to  the  request  of  the  editor  for  a  short 
article,  thinks  a  few  words  on  the  subject  may  prove  of 
general  interest. 

The  cause  of  the  illumination  of  an  exhausted  tube  is  a 
luddenlyacting  electric  stress  in  the  dielectric,  formed  of 
the  rarefied  gas  inside  the  tube  ;  if  the  stress  be  great 
enough  and  applied  with  sufficient  rapidity,  the  rarefied 
gas,  being  a  weak  dielectric,  gives  way,  and  a  convection 
current  passes  in  the  tube.  The  luminosity  produced  is 
probably  due  to  the  molecules  of  the  gas  coHidtng 
with  increased  velocity,  these  collisions  causing  the 
molecules  to  vibrate  in  parts  (somewhat  analogously 
to  the  piongs  of  a  tuning-fork),  and  to  give  out 
ether  waves  short  enough  to  afTuct  the  retina  of  the  eye  ; 
or  it  may  ))e  that  the  electric  equilibrium  of  the  molecules 
is  uitset  by  these  collisions,  and  their  charges  caused  to 
oscillate,  thus  giving  out  electromagnetic  waves  of  short 
enough  wave-length  to  be  called  "  light."  The  effect  just 
described  may  be  produced  in  three  ways. 

1.  By  placing  an  exhausted  tube  in  a  rapidly- varying 
electric  field:  This  is  what  happens  when  a  vacuum  tube 
is  held  near  an  influence  machine  which  is  sparking  be 
tween  its  knobs,  or  in  the  vicinity  of  an  induction  coil 
whether  the  latter  be  sparking  or  not.  If  two  metal  or 
tinfoil  plates  about  2ft.  square  are  suspended  about  8ft.  or 
9ft.  apart  and  connected  to  the  terminals  of  a  fi^in.  spark 
OOilt  a  tube  r>ft.  long  and  about  2in.  in  diameter  will  glow 

illiantly  when  placed  anywhere  between  the  plates. 


2.  By  rotating  a  tube  in  a  constant  electric  field,  thus 
varying  the  electric  induction  through  the  tube.  This 
effect  was  recently  shown  by  the  writer  in  conjunction 
with  Mr.  Wythe  Smith  before  the  Physical  Society. 

3.  By  rapidly  varying  the  magnetic  induction  through 
the  tube,  which  results  in  an  electric  stress  at  right  angles 
to  the  magnetic  induction.  This  can  be  done  by  wrapping 
a  few  turns,  or  even  a  single  turn,  of  guttapercha-covered 
wire  round  the  tube,  and  (li8chare;inga  Leyden  jar  through 
this  wire  ;  a  sharp  and  brilliant  luminous  discharge  will  be 
seen  in  the  tube  close  to  the  wire.  This  discharge  can  be 
shown  to  possess  all  the  magnetic  properties  of  an  electric 
current.  The  effect  is  in  the  main  as  described  above,  but 
is  slightly  complicated  by  electrostatic  action,  particularly 
in  the  case  where  the  discharge  is  feeble,  but  space  will  not 
allow  the  writer  to  more  than  allude  to  this. 


THE  SUPREMACY  OF  NEWCASTLE-ON-TYNE  AS 
A  PROVINCIAL  CENTRE  OF  ELECTRICAL 
INDUSTRY. 

BY    R.   W.    WKKKE8,   WHiT.SCH. 

This  supremacy  may  be  claimed  for  three  reasons — i.e.  : 
1.  The  many  electrical  inventions  brought  out  by  the 
engineers  of  this  town.  2.  The  number  of  large  manu- 
facturing electrical  engineers  having  thetr  factories  in  the 
district,  3.  The  extensive  network  of  the  two  supply 
companies  and  tho  low  prices  charged  for  current. 

It  was  on  October  8,  18S0,  that  Mr.  J,  W.  Swan  showed 
at  the  Literary  and  Philosophical  Society's  rooms  at  New- 
castle-on-Tyne  the  first  incandescent  lamps  in  England. 
He  then  lighted  the  room  in  which  his  historical  lecture 
was  given  by  20  Swan  lamps,  the  current  being  conveyed 
about  a  quarter  of  a  mile  from  the  source  of  supply.  The 
account  Mr.  Swan  gave  in  that  paper*  and  in  one  a  few 
weeks  later  before  tho  Telegraph  Engineers,^  of  the  steps  by 
which  he  bad  perfected  bia  lamp  is  a  most  interesting  read- 
ing, and  shows  that  Newcastle  may  rightly  be  considered 
as  the  birthplace  of  the  incandescent  lamp.  This  invention 
ted  to  the  establishment  of  a  large  lamp  factory  in  the 
district,  where  many  of  the  subsequent  improvements  in 
the  manufacture  of  incandescent  lamps  were  discovered. 

Several  private  installations  were  started  soon  after  this, 
and  Newcastle  can  claim  a  large  proportion  of  the  first 
buildings  lighted  by  incandescent  lamps.  Some  of  these 
installations  are  still  at  work,  and  although  altered  in  some 
details,  still  show  evidence  of  the  skill  of  the  first  electric 
tight  engineers. 

Another  prominent  invention  in  lamps  also  comes  from 
this  district — i.^.,  the  Sunbeam  lamp,  brought  out  by  the 
Hon.  C.  A.  Parsons.  This  large  candle-power  incandescent 
lamp  was  first  used  extensively  at  the  exhibition  held  in 
1887,  where  it  was  employed  to  light  all  the  main  courts. 
It  difTered  from  previous  lamps  in  its  large  candle- 
power  and  high  efficiency,  and  thus  supplied  a  valuable 
addition  to  the  industry.  It  is  a  matter  of  regret  that  after 
these  lamps  had  been  perfected  and  manufactured  on  a 
targe  scale  to  meet  the  demand,  the  Sunbeam  Lamp  Com- 
pany should  have  been  compelled  to  cease  making  them. 

Another  and,  if  possible,  more  important  invention  by 
the  same  gentleman  is  the  Parsons  "  turbogenerator." 
This  machine  appeals  more  to  the  engineer  than  the  elec- 
trician ;  but  it  places  at  the  disposal  of  tho  dynamo-builder 
a  generator  capable  of  giving  speeds  varying  from  3,000  to 
14,000  revolutions  per  minute.  These  speeds  allow  the 
construction  of  much  lighter  and  smaller  dynamos  than 
otherwise  possible.  Tho  steam  turbine  is  a  triumph  of 
skilful  attention  to  detail,  and  the  various  arrangements 
for  governing,  lubricating,  etc.,  are  worthy  of  careful  study  f. 
Tho  efBciency,  determined  by  careful  trials,  came  out  better 
than  was  expected.  The  more  recent  turbines  designed  at 
Mr.  Parsons's  own  works  at  Heaton  give  a  combined 
etBciency  from  steam  to  electric  energy  which  will  com- 
pare favourable  with  many  modern  reciprocating  engines 
and  slow-8pee<l  d^^namos.      The  turbines  can  also  be  used 

*  Frocttdimj^  Inst.  Telegraph  Enffineors,  November  U,  1880. 
t  Referred  to  ia  ioaue  of  EUctrkaf  Etniinrrr^  vol.  vx»>  v^»'i\,^^ 
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to  drive  Rlternate-current  dynamos,  and  the  high  speed 
t greatly  simplifies  the  design  of  the  alternator. 

Mr.  J.  U.  Holmes,  working  on  lees  abnormal  lines,  has 
done  much  to  aid  the  advance  of  electrical  engineering. 
The  Castle  dynamo,  introduced  by  him  in  1886,  has  stood 
the  test  of  time  and  gained  an  extensive  patronage.  Mr. 
Holmes,  in  1889,  turned  bis  attention  to  train-lighting,  and 
produced  a  combination  of  two  dynamos  which  give 
constant  potential  difference  with  a  wide  variation  of 
speed.  The  automatic  mechanisms  used  in  this  gear  to 
switch  the  generator  on  to  the  lamps  when  the  train  starts, 
and  to  provide  for  the  various  contingencies  met  with  in 
running,  are  exceedingly  neat.* 

There  are  four  lart^e  factories  in  the  Newcastle  district 
devoted  either  wholly  or  in  a  large  measure  to  electrical 
engineering.     They  are : 

Messrs.  Clarke^  Chapmant  and  Co.^  of  Gateshead. —  This 
firm  still  make  the  first  Parsons  turbine,  but  also  manu- 
facture slow-speed  direct-driven  dynamos  for  shipwork  and 
other   purposes.     This   firm    makes   a  speciality  for   ship 

f  auxiliary  engines  and  gear,  and  do  a  large  business  in  ship- 

'  lighting. 

Mtssrs.  J.  H.  Holmes  and  Co.  devote  themselves  solely  to 
direct-current  dynamos  and  accessories.  Their  factory  is 
admirably  designed  and  fitted  out  for  the  manufacture  of 
these  machines  in  large  numbers,  and  they  find  enough 
work  in  this  ono  branch  to  keep  them  always  busy.  Their 
speciality  is  shiplighting  by  slow-speed  direct-driven 
dynamos. 

Messrs.  C.  A.  Parsons  and  Co. — This  firm  manufacture  the 
recently-designed  turbogenerators  mentioned  above,  and 
have  recently  completed  several  important  installations, 
including  the  central  station  at  Cambridge.  Tboy  also 
make  transformers  and  other  general  electrical  apparatus. 

Missrs.  Ernest  Scott  and  Mountain. — Since  Mr.  VV.  C. 
Mountain  joined  this  engineering  firm,  their  electrical  work 
ilias  become  almost  more  important  than  their  engineering 
'■work.  They  now  make  two  or  three  types  of  direct- 
current  dynamos,  and  also  alternators  and  transformers. 
Electrical  transmission  of  power  for  colliery  pumptug 
purposes  has  also  received  great  attention  at  their  hands. 

Besides  these  four  large  electrical  engineering  businesses, 
there  are  a  number  of  smaller  firms  in  the  town  and  district 
who,  although  they  do  not  manufacture  on  a  large  scale, 
do  good  installation  work  and  deserve  the  name  of  elec- 
trical engineers.  Also  several  of  the  large  shipbuilding 
yards  keep  a  staff  of  electrical  engineers. 

Turning  to  the  supply  companies,  the  Newcaatle  Pjleetric 
Supply  Company  have  the  right  to  supply  tbe  northern 
and  eastern  parts  of  the  town.  The  charge  made  per  unit 
is  4id.,  and  even  with  this  low  figure  a  dividend  is  paid. 
The  station  was  well  described  in  a  paper  read  by  Messra. 
A.  W.  Heaviside  and  R.  C.  Jackson  before  the  Institution 
of  Electrical  Engineers,  May  26,  1892.  The  pressure  used 
tis  2,000  volts,  and  an  extensive  network  of  mains  has  been 
!  already  laid. 

The  other  parts  of  the  town  is  in  the  hands  of  the 
Newcastle  and  District  Electric  Lighting  Company.  This 
company  uses  the  Parsons  steam  turbine,  and  the  first 
feature  noticed  upon  inspecting  the  station  is  the  small 
engine-room  required — the  [output  of  the  generators  per 
square  foot  of  floor  space  being  about  500  watts.  One 
thousand  volts  is  the  normal  pressure  used,  and  the  charge 
is  6d,  per  unit,  which  affords  a  dividend.  The  low  prices 
charged  in  Newcastle  are  partly  due  to  the  low  price  of  gas 
and  coal,  and  it  is  satisfactory  to  find  that  with  an  increased 
number  of  lamps  connected  there  is  every  probability  of  a 
ireduction  in  the  price,  and  an  ample  dividend  at  the  same 
Hime. 

The  street-lighting  of  Newcastle  is  at  present  confined 
to  arc  lamps  at  the  principal  street  corners,  but  it  will 
doubtless  soon  be  extended  throughout  the  main  streets. 

On  the  whole,  I  consider  that  Newcastle-on-Tyne  has, 
by  subsequent  developmeDts,well  maintained  the  lead  given 
to  it  in  1880  by  Mr.  J.  W.  Swan,  and  is  second  to  no  other 
provincial  town  in  England  as  a  centre  of  electrical 
industry. 

•  EUctriccU  KntjinWt  vol.  ni.,  p,  485. 


BY   S.    K.    WALKER. 

The  rapid  advances  that  have  been  made  during  the  past 
10  years,  both  in  the  practical  application  of  electricity  to 
the  service  of  man  and  in  the  knowledge  of  the  principles 
of  the  science,  have  brought  us,  in  the  writer's  opinion,  to 
the  point  at  which  we  are  obliged  to  ask  ourselves,  What 
is  electricity  ?  if  the  advance  is  to  continue.  Up  till  very 
recently,  notwithstanding  the  wonderful  guesses  that  have 
been  made  by  those  not  actually  engage<i  either  in  the 
study  or  the  practice  of  electricity,  and  the  closer  and 
closer  approximations  that  have  been  made  by  those 
mathematicians  who  have  given  attention  to  the  subject,  it 
may  fairly  be  said  that  we  know  absolutely  nothing  as  to 
what  the  mighty  force  we  dealt  with  was.  And,  in  addition 
to  this,  it  has  not  been  necessary  that  we  should  know 
what  electricity  was,  so  long  as  we  were  thoroughly 
cognisant  with  what  it  could  be  made  to  do. 

Prof.  Oliver  Lodge  first  aroused  ns  from  this  peaceful 
state  when  he  commenced  his  crusade  against  lightning 
conductors.  Those  of  us  who  had  studied  the  subject 
closely  felt  that  Dr.  Lodge  was  wrong,  and  we  believe  that 
in  the  battle  at  Bath  we  successfully  defended  our  position, 
but  it  was  only  by  making  use  of  an  argument  that  is 
always  fn  the  mouth  of  the  old  type  of  practical  men,  and 
which  was  therefore  dangerously  close  to  the  feminine 
argument— it  is  because  it  is.  Wo  could  not  go  further 
because  we  were  lost,  literally  and  metaphorically,  imme- 
diately we  got  up  in  the  clouds.  Whit  is  a  charged 
cloud  ?  occurred  to  one  again  and  again,  and  one  was  not 
satisfied  with  the  old  stereotyped  answer  that  the  cloud 
formed  one  plate  of  a  condenser. 

Since  the  battle  at  Bath,  the  writer  of  this  article  has 
been  closely  observing  every  circumstance  that  appeared  to 
bear  upon  the  question,  and  he  has  devoted  a  considerable 
amount  of  time  to  the  purpose  of  thinking  the  matter  out 
step  by  step,  but  it  was  not  until  after  listening  to  the 
lecture  delivered  by  Prof.  RUcker  before  the  British 
Association  on  "  Electrical  Stress,"  and  after  careful 
thought  had  enabled  him  to  realise  the  full  force  of  the 
experiments  so  ably  conducted  on  that  occasion,  that  the 
result,  which  he  now  ventures  to  state,  dawned  upon  him. 
As  far  as  the  writer  is  able  to  understand  the  matter  now, 
electricity  is  simply  motion  of  the  molecules  of  the  difierent 
substances  which  are  the  subjects  of  electrical  action,  just 
as  heat,  light,  and  sound  are,  and  the  only  difference 
between  those  forces  is  the  rate  of  the  motion.  The  motion 
of  sound,  as  we  all  know,  is  comparatively  slow  ;  that  of 
heat  and  light  are  very  rapid.  That  of  electricity  would 
appear  to  be  somewhat  between  the  slow  motion  of  sound 
an<i  the  rapid  motion  of  the  heat-waves,  whose  motion  is 
slowest.  And  it  would  appear  that  the  wonderful  adapt- 
ability which  electricity  shows  for  every  kind  of  work 
is  due  entirely  to  the  position  which  its  rate  of  motion 
occupies  in  the  scale  of  the  energies.  It  would  also  appear 
that  the  reason  this  wonderful  agent  laid  dormant  for  so 
many  ages,  and  is  even  now  only  jjartially  developed,  is 
very  largely,  at  any  rate,  because  we  have  no  sense  which 
responds  to  the  particular  periods  of  vibratioti  comprised 
within  the  electrical  range. 

As  already  [lointed  out,  Prof.  Riicker's  experiments, 
showing  clearly  that  the  dielectric  in  an  electric  condenser 
is  compressed  by  reason  of  the  charge  which  is  present  at 
the  surface  of  the  condenser  plates,  puts  the  keystone  to 
the  arch  which  is  built  up  of  the  principles  of  the  science  ; 
but  once  the  princi[)te  is  accepted,  it  will  be  found  that 
every  known  electrical  ])henomeua  can  be  expliiried  by  its 
use,  and  that  many  phenomena  that  have  hitherto  appeared 
very  puzzling  become  quite  simple  when  interpreted  by 
its  aid.  The  limits  of  this  article  will  not  allow  of  illus- 
trations being  given,  but  the  writer  hopes  to  return  to  the 
subject  again,  and  will  then  go  more  fully  into  details. 
The  writer's  reason  for  referriiig  to  the  evidence  alTorded 
by  Prof.  Riicker'sj  experiments  as  so  conclusive  is  because 
this  fact  of  the  increased  size  or  altered  form  of  aiiy  bo^ly 
when  subject  to  the  strain  of  one  of  the  otlier  [>hy&ical 
forces  has  always  been,  and  justly  so,  the  grand  argument 
in  favour  of  the  principle  that  these  other  forces  were 
merely  forms   of   motion   within  the   bodies  themselves. 
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^One^  of  the  greatest  difSenlties,  in  fact,  in  approaching  a 
subject  of  this  kind  is  to  train  the  mind  to  realise  the 
invisible  motion  of  the  molecules  of  a  body  in  each  case.  With 
sound,  for  instance,  we  may  cause  a  bell  or  a  tuning-fork  to 
sound  their  proper  notes,  yet  it  is  only  by  the  application 
of  special  apparatus  that  we  are  able  to  show  that  ihebo 
bodies  are  not  only  in  motion,  but  actually  change 
their  form  when  emitting  sound  ;  so  too  with  beat. 
It  is  exceedingly  difficult  for  us  to  realise  that  an 
iron  bar  is  in  motion  within  itself,  even  when  what  we  call 
cold,  yet  it  is  not  difficult  to  prove  that  every  substance 
alters  its  form  under  the  influence  of  heat,  expanding  as 
beat  is  applied,  contracting  as  heat  is  taken  from  it;  and 
that  the  different  states  in  which  bodies  exist — the  solid, 
liquid,  and  gaseous — are  due  to  the  different  spaces  required 
by  the  molecules  in  their  vibrations,  and  therefore  to  the 
different  rates  of  their  vibrations.  As  in  all  these  cases  it 
has  been  shown  that  change  of  form,  increase  or  decrease 
of  the  lineal  dimensions  of  any  body  under  the  influence  of 
sound,  heat,  or  light,  can  only  be  due  to  the  increase  or 
decrease  of  the  rate  and  amplitude  of  the  vibrations  of  the 
molecules  of  the  body  within  itself,  so  the  fact  that  the 
dielectric  of  an  electrical  condenser  is  compressed  when 
the  condenser  is  charged  can  only  be  due  to  the  increased 
dimensions  of  the  condenser-plates  from  the  vibrations  set 
up  within  the  plates  themselves  by  reason  of  what  we 
know  as  the  electrostatic  charge.  Electric  currents,  of 
coarse,  are  merely  the  communication  of  these  motions 
Lirom  one  body  to  another ;  those  bodies  such  as  the 
^metals  in  which  the  molecules  are  more  easily  able  to  take 
up  the  motion  forming  what  we  call  conductors,  and  those 
which  do  so  with  difficulty  being  insulators. 

The  writer  will  conclude  this  brief  notice  by  remarking 
that  beat  currents  would  be  far  more  efficient  than  electric 
currents  if  we  could  make  use  of  them  as  we  do  the  latter, 
and  that,  as  he  before  remarked,  the  reason  electricity  is 
loch  a  useful  agent  appears  to  be  because  its  rate  of  vibra- 
tion is  sufficiently  high  to  admit  of  rapid  transmission,  yet 
not  luOSciently  so  to  be  destructive.  It  only  becomes 
destructive  when  it  is  transformed  into  heat. 


THE  SOUTH  STAFFORDSHIRE  TRAMWAYS* 

BY   A.    DICKINSON. 

Although  the  president  did  casually  mention  to  me  some 

diys  ago  that  I  should  be  expected  to  read  a  paper  upon 

1      this  subject  at  this  meeting,  I  was  under  the  impression 

tbst   I  had  given  him  sufficiently  strong  reasons  why  I 

ihould   not  do  so.     However,  the  circular  issued  by  tha 

^lecretary  to  the  members  intensified^  U  possible,  my  already 

HitroDg  belief  in  the  saying  that  there   iu  no  rest  for  the 

^wick^.   There  sre,  perhaps,  some  gentlemen  here  to  whom 

the  technical  terms  used  in   the  electrical  and  mechanical 

sciences  would   not  be  comprehensible  ;  I  shall,  therefore, 

endeavour  to  avoid  their  use,  and  confine  myself  to  more 

commonplace  phrases,  so  as  to  be  understood  by  all. 

The  South  Staffordshire  systtim  consists  of  some  32^ 
miles  of  track,  partly  single  and  partly  double  line.  It 
forms  a  means  of  communication  by  road  between  the 
important  Black  Country  towns  of  Bloxwich,  Dudley, 
Darlaston,  Walsall,  Wednesbury,  West  Bromwieh,  and 
Handsworth.  and  serves  a  population  of  nearly  300,000. 
^Abetter  idea  of  the  importance  of  the  system  may  be 
H  formed  from  the  fact  that  so  far  during  the  present  year 
we  have  carried  upwards  of  4,000,000  paasen^ers.  The 
portion   of   the  system  which  has  beerk  electrically  eqni[>ed 

r comprises  about  eight  miles,  and  runs  from  Wednesbury 
to  the  Pleck,  where  it  is  joirted  by  a  line  from  Darlaston, 
'whence  both  run  to  Walsall,  where  they  branch  off  again, 
the  one  going  on  to  Bloxwicb,  and  the  other  to  the 
boundary  of  Kushall.  These  tramways  were  constructed 
in  I883-4  under  the  Walsall  and  District  Tramways  Order 
of  1880,  the  Walsall  and  District  Tramways  Order  of  1382, 
and  the  South  Staffordshire  Tramways  Extension  Order  of 
1882,  and  were  opened  for  public  traffic  in  September, 
J 884.  The  cars  have  up  to  now  been  propelled  by  steam 
[IxKomotives  of  the  Wilkinson  type.     The  Board  of  Trade 

P«fior  raid  before  a  meeliiig  of  the  Trmnwayn  Institute  at 
IliirtDtnghAm. 


granted  a  license  for  the  use  ot  steam  for  seven  years,  and 
this  having  expired  in  18dl,  the  company  made  application 
for  an  extension  of  a  further  period  of  seven  years.  This 
was  refused,  but  the  Board  of  Trade  granted  a  temporary 
license  until  March,  1893,  but  the  local  authorities  declined 
to  consent  to  its  use  beyond  December,  1892,  and  as  their 
sanction  is  rendered  necessary  by  tho  wording  of  the  pro- 
visional orders,  we  are  debarred  from  using  steam  from 
this  date.  The  directors,  therefore,  had  to  consider  the 
adoption  of  some  other  means  of  traction  to  replace  steam. 
It  will  be  evident  to  most  of  you  when  you  refer  to  the 
plans  and  sections  upon  the  backs  of  your  invitation  cards 
for  the  opening  ceremony  that  to  work  such  a  tortuous 
and  heavily-graded  line  by  means  of  horse  traction  would 
be  almost  an  impossibility,  and  as  it  is  mostly  single  line 
with  turnouts,  the  cost  of  equipping  it  and  the  difficulties 
of  working  with  cable  haulage  would  be  so  increased  as 
to  render  it  practically  prohibitive.  The  three  most  prac- 
tical systems  of  hauling  tramway  cars  at  present  in  vogue 
in  this  country  having  thus  been  disposed  of,  the  directors 
had  only  the  different  methods  of  electrical  traction  to 
consider — namely,  accumulator,  conduit,  and  the  overhead 
wire.  Of  the  two  former  there  is  httle  to  be  said,  as 
neither  has  as  yet  been  practically  demonstrated  to  be 
perfectly  satisfactory.  Of  the  latter  there  is  only  one 
instance  where  it  is  at  work  in  this  country — namely,  at 
Leeds,  where  what  is  known  as  tho  span-wire  system  is 
used.  This  is  a  line  engineered  and  built  by  Americsns. 
The  rapid  development  of  overhead  traction  in  America 
caused  the  directors  to  turn  their  attention  to  this  system. 
Although  there  were  many  objections  raised,  owing  to  the 
number  of  wires  it  necessitated  being  carried  across  the 
roads,  the  directors  instructed  me  to  visit  the  United  States 
of  America  and  inspect  the  various  systems  in  use  in  that 
country.  This  I  did,  and  I  returned  to  England  fully  con- 
vinced of  the  utility  of  the  overhead  wire ;  but  I  could 
see  that  the  objections  made  to  it  by  the  local  authorities, 
on  account  of  its  unsightlineaa,  would  fall  to  the  ground 
providing  it  could  be  used  without  the  span-wires.  To 
accomplish  this  object  I  devised  the  arrangements  which  I 
will  now  proceed  to  describe. 

I  will  commence  with  the  generating  station,  which  is 
the  heart  of  the  system.  It  is  a  Rubstantial  building, 
which  doea  not  boast  of  much  ornamentation,  and  com- 
prises engine-house,  boiler-house,  stores,  etc.  It  is  situated 
upon  the  Walsall- road,  at  the  Pleck,  which  is  about  the 
centre  of  the  lines.  The  canal  runs  close  beside  it,  and  an 
arm  has  been  cut  alongside  the  boiler-house,  so  that  we 
can,  if  necessary,  unload  our  fuel  from  boats  right  into  the 
Bre-holes. 

In  the  boiler-bouse  are  fixed  three  boilers  of  the  Lanca* 
shire  type,  each  being  30ft.  long  and  7ft.  diameter.  They 
are  tested  by  hydraulic  pressure  up  to  2001b.  per  square 
inch,  although  it  is  only  proposed  to  work  them  at  a 
pressure  of  1201b.  The  engine-house  contains  three  com- 
pound condensing  engines,  each  of  125  i.b.p.,  at  1001b. 
pressure  and  100  revolutions  per  minute.  The  high- 
pressure  cylinder  is  IG^in.  diameter  and  the  low-pressure 
20in.,  and  they  have  a  stroke  of  30in.  Each  engine  is 
fitted  with  a  surface  condenser  and  a  4^in.  diameter  air- 
pump,  with  a  30iri.  stroke,  the  same  as  the  engines.  Canal 
water  is  used  for  condensing.  Each  condenser  is  supplied 
by  a  centrifugal  pump,  driven  by  belting  off  the  mkin 
shaft  of  each  engine.  The  driving-pulleys  upon  the  engines 
are  10ft.  diameter,  and  are  each  grooved  to  receive  nine 
l^m.  diameter  ropes  ;  these  in  turn  drive  the  2ft.  diameter 
pulleys  upon  the  dynamos.  This  system  of  driving  was 
adopted  in  preference  to  belting  owing  to  the  increased 
factors  of  safety  obtained,  as  it  is  possible  to  continue 
working  with  several  of  the  ropes  broken.  There  are  three 
dynamos  of  the  Elwell-Parker  type.  They  are  shunt  wound 
and  have  dium  armatures,  and  each  give  at  450  revolutions 
250  amperes  at  a  pressure  of  3^0  volts.  The  armature 
shafts  are  in  two  pieces,  being  joined  together  by  a 
coupling  between  the  armature  and  the  pulley.  The 
advantage  of  this  is  that  in  case  anything  goes  wrong 
with  the  former,  it  can  be  taken  out  of  its  place  and 
replaced  without  disturbing  the  driving  ropes.  For 
machinery  of  this  description,  with  almost  continuous 
running,  the  lubricating  arrangements  ce^vxu^  UkX^^x^^'j 
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efTective.  Sight-feed  lubricafcora  are  used  upon  the 
cylinders,  tnd  a  continuous  flow  of  oil  is  kept  upon  the 
main  shaft  bearings  by  means  of  a  small  centrifugal  pump 
driven  by  cords  from  the  shafts.  Upon  the  dynamo  there 
is  a  special  and  most  ingenious  arrangement,  the  patent  of 
the  Electric  Construction  Corporation.  On  the  abaft  in 
the  centre  of  each  bearing  is  formed  an  eccentric,  over 
which  is  placed  a  small  ram-pump.  The  upward  motion 
of  the  plunger  is  given  by  the  eccentric  and  the  downward 
motion  by  a  spring  on  the  top  of  the  plunger.  The  oil 
both  from  the  engine  and  dynamo  bearings  flows  back 
through  a  filter  to  the  oil-well  from  which  it  was  drawn  by 
the  pumps.  S[)ecial  arrangements  are  also  made  for  oiling 
crank  bearings,  slide-blocks,  and  other  parts  of  the 
machinery. 

The  switchboard  is  placed  at  the  end  of  the  engine- 
house  nearest  to  the  road,  and  upon  it  are  fixed  ammeter, 
voltmeter,  and  resistance  coils,  and  an  automatic  magnet 
cut-out  switch  for  each  dynamo.  This  switch  is  so 
arranged  that  when  there  ia  a  flow  of  current  in  excess  of 
the  capacity  of  the  installation  it  is  automatically  thrown 
out,  thus  breaking  the  circuit  and  reducing  the  risk  of 
damage  to  the  dynamo  to  a  minimum.  The  whole  of  the 
buildings  are  lighted  by  means  of  incandescent  lamps. 

A  feeder-cable  is  laid  out  from  the  switchboard  at  the 
generating  station  underground  to  the  roadway,  whence  it 
is  run  along  the  outside  edge  of  the  channelling,  some  15in. 
below  the  surface  of  the  roadway,  so  as  to  feed  in  to  the 
trolley  wire  near  to  the  heaviest  points  upon  the  road,  and 
thus  equalise  the  pressure  of  current  in  the  wire.  The 
connections  are  made  to  the  trolley  wire  every  half-mile 
by  means  of  a  branch  distribution-box.  From  this  box 
two  other  cables  are  carried  up  the  inside  of  the  pole 
and  along  the  arm  which  supports  the  trolley  wire,  and 
are  connected  to  the  line-breakers,  which  divide  the  trolley 
wire  up  into  half-mile  sections.  Between  the  cable  which 
comes  off  the  main  feeder  into  the  fuse-box  and  those 
which  run  up  the  pole  there  are  two  fuses.  These  are  so 
arranged  that  in  case  of  any  short  circuit  or  earth  being 
made  by  any  section  of  trolley  wire,  aa  would  probably  be 
the  case  if  the  wire  broke,  the  fuse  burns  out  and  dis- 
connects the  length  of  wire.  The  trolley  wire  is  solid 
hard-drawn  copper  of  0  B.W.G.  It  is  riveted  by  means 
of  copper  clips  to  insulators  which  are  suspended  from  the 
arms  of  the  poles  by  steel  clips  and  pins  21ft.  above  the 
track.  At  turnouts  or  points  where  a  branch  wire  is  led 
off  from  the  main  wire,  specially-constructed  brass  switches 
with  spring  tongues  are  used,  ^hich  in  the  case  of  turnouts 
guide  the  trolley  along  the  left-hand  wire,  when  it  passes 
in  the  one  direction,  and  which  opens  to  let  the  troltev 
through,  and  automatically  closes  again  when  it  passes  in 
the  other  direction.  In  the  case  of  switches  which  work 
in  connection  with  movable  points  for  branch  lines  or 
depckts,  there  is  an  arrangement  of  cords  and  pulleys  by 
means  of  which  the  conductor  of  a  car  can  simply  pull 
them  over  when  they  are  required  to  be  used,  otherwise  a 
spring  holds  them  clear  of  the  main  wire,  giving  the 
trolley  a  free  passage  along  it. 

The  poles  which  carry  the  trolley  wire  form  an  impor- 
tant part  of  this  installation.  My  aim  was  to  design  one 
that  would  give  a  maximum  amount  of  strength  with  a 
minimum  weight,  and  which  would  present  a  fairly  elegant 
appearance.  I  attained  this  by  haviitg  them  made  of  mild 
rolled  steel  and  tapered  for  18ft.  of  their  length.  Each 
pole  is  composed  of  two  tubes,  a  parallel  and  a  tapered  one, 
the  latter  being  shrunk  into  tho  former.  They  are  30ft. 
long  over  all.  There  is  a  buckled  steel  base-plate,  2ft, 
square,  bolted  to  the  base  of  each,  upon  which  rests  the 
concrete  foundation,  which  extends  Cft.  into  the  ground. 
There  are  three  sizes  of  poles,  those  for  ordinary  single  line 
being  Gin.  outside  diameter  at  the  base  and  tapering  to  2Jin. 
at  the  top,  and  having  arms  varying  from  2ft.  Gin.  to 
6ft.  Gin,  in  length.  Those  for  double  line,  or  for  where 
the  rails  are  an  exceptional  distance  from  tho  footpath,  are 
7in.  outside  diameter  at  the  base  and  taper  to  3}in.  at  the 
top,  and  have  arms  varying  from  7ft.  to  13ft.  in  length. 
The  arms  for  these  two  classes  of  poles  arc  of  different 
diameter,  the  short  ones  tapering  from  2Jin.  to  IJin.,  and 
the  longer  ones  from  2|in.  to  l^in.  diameter.  In  special 
cases,  where  there  are  awkward  corners  or  an  exceptional 


strain  upon  the  wire,  and  consequently  upon  the  poles,  I 
have  bad  extra  strong  ones  fixed  :  these  are  12in.  at  the 
base  and  taper  to  5in.  at  the  top,  and  are  made  throughout 
of  Jin.  mild  rolled  steel.  There  are  two  cast-iron  grid 
frames  bolted  to  the  pole,  one  at  the  base  and  the  other 
5ft.  higher  up,  and  the  intervening  space  is  filled  up  with 
concreto,  thus  forming  practically  one  solid  block  with  the 
pole.  In  most  cases  these  poles  are  fixed  in  positions 
r*riginally  occupied  by  lamp  columns  at  the  junction  of  the 
roads,  and  owing  to  this  we  had  to  fit  them  with  lamps 
and  gasfittings  complete  to  replace  those  removed.  I  must 
not  conclude  my  description  of  these  poles  without  saying 
that  great  ciedit  is  due  to  Mr.  Johnson,  of  Messra.  James 
Russell  and  Sons,  of  the  Crown  Tube  Works,  Wednesbury, 
who  manufactured  them,  for  the  very  great  interest  he 
took  in  the  work.  In  fact,  the  making  of  these  12in. 
tai)6r  poles,  even  in  this  advanceii  ago  of  tube-making, 
may  be  regarded  as  a  feat  of  no  mean  order. 

The  16  cars  are  built  to  a  3ft.  Gin.  gauce,  and  have  fixed 
wheel  bases  of  6ft.,  the  wheels  being  33in.  diameter,  and 
specially  made  with  rolled-steel  tyres  upon  cast  steel  cen- 
tres. They  will  seat  40  passengers — 22  inside  and  18 
outside.  All  the  seats  are  of  the  garden  type,  with  rever- 
sible backs.  The  mator  trucks  are  specially  made  of  pressed 
steel,  and  support  the  car  body  upon  eight  spiral  springs. 
There  are  two  15-b.h.p.  single-reduction  motors  upon  each 
car,  one  coupled  to  each  axle  by  means  of  steel  helical 
gearing  wheels  running  in  oil  in  a  dustproof  case.  There 
are  two  pairs  of  carbon  brushes  running  upon  the  commu- 
tator of  each  motor.  They  are  accessible  from  the  inside 
of  the  cars  by  means  of  traps  in  tho  floor.  Each  car  ia 
fitted  with  an  ordinary  quick-action  brake,  and  also  with 
an  entirely  independent  emergency  brake,  both  of  which 
are  operated  from  either  platform  of  the  car,  thus  giving 
the  conductor  an  equal  chance  with  the  driver  of  8to[>ping 
the  car  in  case  of  danger.  The  switch-boxes  on  the  plat- 
forms of  the  cars  each  contain  a  lightning  arrester,  a 
controlling  switch,  a  reversing  switch,  and  a  motor  switch, 
the  ktter  being  for  the  purpose  of  changing  the  motor  or 
using  both  together.  There  are  also  the  necessary  fuses 
and  resistance  coils.  The  portion  of  the  car  which  it  is 
perhaps  most  difficult  to  explain  lucidly  is  the  trolley  or 
collector.  It  has  to  mako  an  uninterrupted  bridge  or  con- 
nection through  the  constantly  varying  sp&ce  between  the 
car  and  the  trolley  wire.  Tbis  necessitates  a  vertical  and 
a  honEontal  movement,  which  I  found  could  be  obtained  by 
combining  a  radial  movement  in  a  telescopic  troUey-slnnd 
with  a  hinge  or  bellcrank  movement  on  the  trolley-mast 
itself.  This  arrangement,  in  fact,  forma  what  the  trulley 
practicuHy  has — viz.,  a  universal  movement. 

The  trolley-mast  is  1 3ft.  long,  and  ia  made  of  very  light 
taper  steel  tube,  with  the  trolley-fork  at  the  small  end  and 
the  bell-crank  at  the  larger  end.  This  latter  is  pivoted  in 
a  jaw  u[)on  the  trolley  stand.  The  trolley  wheel  is  kept  up 
against  the  wire  by  means  of  six  coil  springs  pulling  the 
short  arm  of  the  crank  down  towards  a  saddle  upon  tho 
trolley-stand  to  which  they  are  connected.  The  trolley 
itself  IS  a  small  brass  wheel,  with  flanges  very  simikir  to 
a  rope  pulley,  and  runs  inawroughtsteel  frame  with  guards 
upoji  either  side.  The  frame  terminates  at  its  base  in  a 
spindle,  which  drops  into  a  Vertical  bearing  upon  the  end 
of  the  trolley-mast.  This  gives  the  wheel  and  frame  a  free 
radial  movement  to  adjust  itself  to  the  wire,  apart  from 
any  horizontal  movement  of  the  Irolley-mast  In  other 
words,  the  trolley-stand  forms  the  centre  from  which  the 
trolley  itself  can  in  its  movement  U[)on  the  wire  describe  a 
circle  of  26ft.  in  diameter.  The  whole  of  the  joints  of 
the  rails  are  bonded  to  facilitate  the  passage  of  the  return 
current  back  through  thtim  to  the  dynamos.  This  is 
accomplished  by  drilling  holes  in  the  ends  of  the  rails, 
which  are  afterwards  plugged  with  wronght-iron  plugs, 
which  are  connected  together  by  copper  wire ;  in  addition  to 
which  there  is  a  cast-iron  sole  and  fishplate  attached  to 
each  joint,  and  earthplates  at  frequent  intervals  along  the 
road.  I  can,  perhaps,  make  the  whole  arrangement  more 
lucid  by  describing  a  car  in  actual  work.  First,  the  current 
is  generated  in  the  dynamos  by  the  engines,  and  thence  it 
goes  through  the  switchboard  to  the  feedei,  and  from  the 
feeder  up  the  cables  before  described  to  the  line  breakers, 
and  so  irvto  the  trolley  wire,  down  the  trolley  mast  and 
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sUnd,  throagfa  the  Bwitcb  and  resistance  coils,  and  to  the 
car  motors.  Here  it  does  its  work  in  propelling  the  car, 
and  then  passes  through  the  axles  and  wheels  to  the  rails 
and  along  them  back  to  the  dynamos  at  the  generating 
station. 

There  was  a  strong  prejudice  existing  in  the  minds  of 
the  public  that  this  system  was  exceptionally  dangerous 
to  life,  and  there  is  no  doubt  that  to  a  certain  extent 
it  still  remains ;  but  the  fact  that  there  are  over  8,000 
motors  in  daily  work  in  American  cities,  and  that  as 
yet  there  has  not  been  a  single  fatal  accident  owing  to 
persons  coming  in  contact  with  the  wires,  should  do  much 
to  remove  it.  The  pressure  used  in  America  is  500  volts, 
and  we  only  use  300 ;  therefore,  so  far  as  safety  is  con- 
cerned, we  have  a  greater  factor  than  they  have.  This 
popular  belief  evidently  existed  in  the  minds  of  some 
gentlemen  who  came  here  and  inspected  this  system  as  a 
deputation  from  the  Coventry  Town  Council  a  few  weeks 
ago,  when,  in  explaining  some  part  of  the  mechanism,  I 
accidentally  got  into  the  circuit  myself,  and  gave  thera  quite 
a  surprise  by  remaining  alive.  However,  after  some  per- 
suasion, I  got  them  to  take  the  current,  and  even  they  had 
life  enough  left  in  them  to  go  to  the  George  Hotel,  Walsall, 
and  eat  a  good  tea, 

The  whole  of  the  work  has  been  installed  by  the  Electric 
Construction  Corporation,  of  Wolverhampton,  The  direc- 
tore  placed  this  contract  in  their  hands  because,  from  their 
great  experience,  they  deemed  thera  the  most  6t  contractors 
for  the  work  Mr.  Thomas  Parker,  tbeir  general  manager, 
has  taken  great  interest  in  and  devoted  a  considerable 
amount  of  attention  to  this  system,  and  Mr.  E.  T.  Parker, 
son  of  Mr.  Thomas  Parker,  bos  been  resident  engineer  on 
the  work. 

The  South  Staffordshire  Electric  Tramway,  as  above 
described,  was  formally  opened  on  Saturday,  December 
31st.  A  number  of  the  members  of  the  Tramways  Institute 
And  a  large  number  of  guests  attended  the  ceremony  and 
trial  run.  We  have  in  our  issue  of  November  18th,  1892, 
so  fully  described  this  line,  that  further  reference  is  un- 
oeoassary. 


ELECTRIC  LIGHTING  OF  S.S.  *'TCHIHATCHOFF/ 


The  above  veseel  recently  built  by  Messrs.  Denny  and 
Brothers,  of  Dumbarton,  for  the  Russian  Steam  Navigation 
Company,  Limited,  was  fitted  throughout  in  a  most  com- 
plete manner  by  Messrs.  J.  H.  Holmes  and  Co,,  the  instal- 
lation being  carried  out  on  the  Holmes  improved  single-wire 
system,  and  to  meet  the  requirements  of  Lloyds. 

On  the  top  platform  of  the  engine-room  two  electric 
generating  plants  are  placed,  each  consisting  of  a  com- 
bined engine  and  dynamo  mounted  on  one  bedplate, 
each  dynamo  being  coupled  direct  to  the  crank- 
shaft of  its  engine.  The  engines  are  of  the  open 
type,  compound,  each  fitted  with  double  cranks  and 
automatic  expansion  flywheel  governor  acting  directly 
OR  the  slide  valve.  The  dynamos  are  of  the  Castle 
type,  and  are  each  capable  of  supplying  current  for 
300  I6-c.p.  lamps  when  running  at  a  speed  of  250  revo- 
Intions  per  minute.  From  the  dynamo  terminals  the  main 
cables  are  taken  to  the  main  switchboard,  which  consists  of 
K&  enamelled  slate  slab  encased  in  a  polished  mahogany 
frame  fitted  with  seven  50-ampere  switches  and  fuses,  also 
two  ammeters  and  one  voltmeter.  The  main  switchboard 
is  so  arranged  that  all  lights  can  be  run  off  one  machine  or 
any  particular  circuit  on  either  machine.  Each  switch  is 
provided  with  an  ivory  tablet,  on  which  the  name  of  the 
circuit  it  controls  is  engraved.  These  are  "Second  Class," 
"  Engineers,"  "  Engine-room,"  "  Saloon,"  "  Staterooms," 
"Forward."  and  "Emigrants."  Lead-covered  cables  are 
laid  from  the  main  switchboard  to  auxiliary  switchboards, 
which  are  placed  in  convenient  positions  with  switches  and 
fuaes,  each  of  which  controls  a  branch  circuit  of  eight  or 
ten  lighte.  No  branches  are  taken  from  the  main  cables, 
except  at  the  auxiliary  boards.  The  distributing-boards 
(or  aaloon,  stateroom,  and  emigrants  are  fixed  in  first  class 
pa&trr»  and  each  consists  of  an  enamelled  slate  slab  carry- 
log  the  necessary  switches  and  fuses.  Each  switch  bore 
has  an  ivory  tablet  fixed  underneath,  indicating  the  lights 


which  it  controls.  These  boards  are  fitted  with  neat  maho- 
gany frame  and  glass  front,  with  lock  and  key.  From  these 
boards  stranded  conductors  are  led  to  the  various  groups 
of  lights. 

All  the  wires  are  laid  in  wood  casing  to  match  the  dif- 
ferent woods  throughout  the  ship,  the  covers  being  screwed 
oti  with  round-headed  brass  screws.  The  wires  are  insulated 
in  a  special  manner  with  vulcanised  indiarubber,  then 
braided  and  compounded ;  the  insulation  resistance  being 
2,000  megohms  per  mile ;  each  coil  is  tested  in  water  after 
being  immersed  at  least  24  hours.  The  fittings  are  of  brass, 
and  are  of  Messrs.  J.  H.  Holmes  and  Co.'s  own  special  design 
and  make.  Those  in  saloon  and  first-class  accommodation  are 
of  the  best  Elkington  electroplate.  For  the  engine-room 
lights,  the  cable  is  laid  from  the  "  engine-room  "  switch  on 
the  main  switchboard  to  an  auxiliary  switchboard  on  the  top 
platform.  On  the  latter  are  placed  switches,  with  polished 
brass  cover8,labelled  respectively  "  Top  Platform,""  Middle 
Platform,"  "Surting  Platform," "Forward  Stokehold,""  Aft 
Stokehold,"  and  "  Tunnel."  From  these  switches  wires  are 
laid  to  the  various  platforms,  etc.  as  indicated  by  the 
tablets,  branches  being  taken  to  the  individual  lights. 
By  this  method  of  distribution  the  lights  are  under 
the  control  of  the  engineer  on  watch,  and  he  can 
light  up  any  portion  of  the  engine-room  and  stoke- 
hold without  leaving  the  electric-engine  space.  All 
the  wires  in  the  engine-room,  stokehold,  tunnel,  and  galley 
are,  besides  being  insulated  in  the  ordinary  manner,  further 
protected  by  a  lead  sheathing,  and  also  a  galvanised-iroa 
eheathing,  and  again  braided  over  all.  They  are  not  cased 
in  so  as  to  be  difficult  of  access,  but  fixed  to  the  bulkhead 
by  brass  clips,  and,  therefore,  can  be  easily  traced  out,  and 
also  give  very  neat  appearance  to  the  wires.  No  soldered 
joints  are  made  in  the  engine-room,  all  connections  being 
made  mechanically  in  cast  metal  boxes,  the  latter  being 
made  watertight  By  this  means  the  system  is  reduced 
to  its  simplest  form,  and  any  sea-going  engineer  can 
make  a  joint  of  this  description.  All  fittings  in  the 
engine-room  are  of  Messrs.  J.  H.  Holmes  and  Co.'s  special 
design  and  make,  every  part  being  interchangeable.  There 
are  four  cargo  lanterns,  each  containing  eight  16-c.p. 
lamps  connected  to  a  convenient  length  of  armoured 
flexible  cable,  also  eight  portable  hand-lamps  for  deck  use 
in  embarking  or  disembarking  passengers.  These  lamps 
can  also  be  used  in  the  holds.  The  masthead  and  side 
lights  each  contain  a  double-filament  lamp  of  32  c.p.,  and 
are  controlled  by  switches  placed  in  the  wheelbouse. 
Altogether  there  are  270  lights  installed  throughout  the 
ship. 

CORRESPONDENCE. 


MULTIPHASE  TRANSMISSION  OF  POWER. 

Sir, — I  am  very  much  surprised  to  learn  that  Mr. 
B.  H.  Thwaite  is  not  aware  of  the  share  taken  by  the 
Atlgemeine  Elektricitats  Gesellschaft,  considering  the 
name  of  this  firm  has  boon  prominently  mentioned  in  all 
bond  fide  and  correct  descriptions  of  the  Frankfort- Lauren 
transmission  plant. 

Not  only  were  nearly  all  the  original  designs  of  gene- 
rators, motors,  and  transformers  prepared  in  accordance 
with  the  patents  of  Mr.  Dolivo  von  Dobrowolsky,  the 
head  engineer  of  the  Allgemeine  Elektricitiits  Gesellschaft. 
but  important  portions  of  the  plant  were  made  at  Berlin, 
and  a  large  proportion  of  the  expenses  of  the  Lauffea- 
Frankfort  plant  was  borne  by  the  above-mentioned  firm, 
who  I  may  add  own  a  series  of  patents  relating  to  this 
successful  system  of  electric  transmission  of  energy. 

I  have  no  desire  to  detract  from  the  honour  due  to  the 
Oertikon  AVorks,  where  the  generator  was  manufactured, 
nor  from  Mr.  C.  E.  L.  Brown,  who  worked  in  conjunction 
with  Mr.  Dolivo  von  Dobrowolsky,  to  the  final  good  and 
success  of  this  gigantic  enterprise,  but  I  am  desirous  that 
the  historical  facts  should  not  be  altered. 

In  all  probability  the  Allgemeine  Elektricitats  Gesell- 
schaft, whose  sole  agents  we  are  for  Great  Britain,  will 
fully  reply  to  Mr.  Thwaites's  letter. — Yours,  etc., 

F.  T.  EGGKR.S.  General  Ma.u^^'at, 

Electrical  Company,  CW\u^  dosa-to^^^\^  »^.^ ^^'o^*  ^^ 
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1892  PAST-1893  PRESENT. 

To  AxL  Eeaders  a  Happy  and  Prosperous  Yeab. 

Young  England,  and,   in   fact,  old   England,  is 
interested   in    the   development    of   the    electrical 
industry,  for  both  Englands  combined  seem  to  think 
the  profession  a  future  El  Dorado.     Young  England 
is  therefore  being  pitchforked  into  electrical  work  in 
considerable  numbers,  so  that  soon  the  question  of 
room   and   overcrowding   will   become    prominent. 
What  are  the  prospects  for  young  men  desirous  oi 
making  a  position    and  earning  a    good    salary? 
We  should    say,  not    over    bright.      Consider    for 
a    moment   the   work   to    be   done,   commencing 
with   the  lowest  round   of   the  ladder.     Wiremen 
approximate   to    unskilled  labour,   and  the  young 
men  about  whom  we  write  are  not  of  the  class  to 
become  wiremen.     A  somewhat  similar  but  rougher 
class  are  found  iu  the  navvies  who  are  employed 
breaking  up  the  streets  and  laying  mains.     Closely 
connected  with  these  operations,  and  working  side 
by  side  with  the  above-named,  are  the  "jointers." 
Now,  a  thoroughly  trustworthy  jointer  ought  always 
to  command  good  wages.     He  comes  in  as  a  skilled 
workman,  and  upon  his  care  the  success  of  an  in- 
stallation   very   largely  depends.       In   the   central 
stations  we  find  both  skilled  and  unskilled  labour; 
but   it   is   not  till   we  reach    the  more  responsible 
men    in    the    stations    that   we   reach    those   ranks 
likely  to   be  recruited   from  the   well-to-do  young 
England.     The  men  who  are  to  take  charge  of  cen- 
tral stations  should,    in   the  first  place,  be  trained 
engineers  as  well  as  electrical  engineers.  They  should 
serve  an  apprenticeship,  and  go  through  the  shops. 
This  will  cost  their  parents  considerable  sums  of 
money,  and  in  return  they  expect  a  fair  salary.     We 
do  not  know  that  good  men  need  fear  about  getting 
adequate  return.     They  are  worth  their  salary— and 
a  good   salary,  too— for   the  future  of  the   central 
station  is  in   their   hands.      They  must  not    only 
be  competent  mechanical  and  electrical  engineers, 
but  be  also  men  of  the  world,  and  able  to  manage 
men.      Higher    still    in    the    scale    we    come    to 
the   consulting   engineers,   about    whom  we    shall 
write  further  on.     Here  we  come  to  the  designer, 
the  best  paid,  or  the  one  who  should  be  the  best 
paid,  of  all.     He  puts  the  apparatus  into  the  hands 
of  the  central-station  engineer,  and  if  the  latter  is 
to  make  a  success  this  apparatus  should  be  as  perfect 
as  possible.     In  the  ranks  we  have  also  to  deal  with 
skilled  and  imskilled  labour,     The  skilled  artisans 
are  recruited  in   the   ordinary  way,   and   it  is  not 
till   we   come   to  the   designing    and  management 
that  high   salaries    are    asked    and   given.     There 
is  another  field  to  be  filled,  that  of  electrical  engineer 
to  local  authorities.     This  position  will,  we  imagine, 
constitute  one  of  the  prizes  in  the  profession,  and 
the  occupier  must  have  much  of  the  ability  of  the 
consulting  engineer  and  the  engineer-in-charge  com- 
bined.    Many  young  men,  however,  desire  to  obtain 
an  acquaintance  with  things  electrical  in  order  to 
commence    business    for    themselves.      This    brief 
review  of  the  directions   in  which   educated   work 
is  required,  and  the   prospects   of  a  good   income 
will      show    that    while     the     field    is     large     it 
is      not      imlimited.      The      salaries    paid     will 
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not  be  extravagantly  high,  but  approximate  to 
those  paid  in  other  engineering  work.  Muni- 
cipal electrical  engineers  may  expect  from  two 
to  five  hundred  pounds  a  year — the  latter  not  just 
yet.  The  consulting  engineer,  like  the  barrister, 
may  sit  biting  his  fingers  for  years  before  getting  an 
income.  He  must  fight  his  way  in  Great  George- 
street  like  his  brother  civil  and  mechanical  engineer. 
The  largest  class  will  be  engineers  connected  with 
central  stations,  and  their  salaries  can,  at  the  present 
stage  of  affairs,  hardly  be  determined. 

CoNSULiTNG  Engineers.— With  the  continued 
advance  of  electrical  work,  especially  in  the  direc- 
tions of  lighting,  traction,  and  transmission  of 
power,  the  consulting  engineer  becomes  more  of  a 
necessity,  and  also  becomes  a  greater  power  in  the 
land.  It  is  extremely  difiBcult  to  define  the  qualifi- 
cations of  a  first-rate  consulting  engineer — they  are 
not  to  be  gauged  by  examinations,  but,  like  political 
genius,  must  be  born  in  the  man.  A  modicum  of 
the  qualifications  may  be  acquired  by  experience  or 
from  good  teachers,  but  unless  the  man  is  born  to 
it,  he  never  takes  a  position  in  the  front  ranks.  In 
the  early  days  of  new  professional  work  the  charges 
of  the  professional  man  are  regulated  by  nothing. 
There  is  no  appeal  to  custom.  Each  man  haa  to 
speak  for  himself.  This  has  been  the  case  with 
consulting  electrical  engineers,  bat  the  time  is 
rapidly  approaching,  even  if  it  has  not  come,  when 
some  common  method  of  charging  should  be  recog- 
nised. It  seems  to  us  that  electrical  engineering  is  but 
another  specialisation  of  mechanical  engineering,  and 
that  the  consulting  engineer's  chargeB,  whether  for  the 
mechanical  or  electrical  branch,  should  conform  to 
the  charges  recognised  in  mechanical  consulting 
work.  Employers,  however,  may  rest  assured  that 
the  most  expensive  consulting  engineer  is  seldom 
the  dearest.  He  is  able  to  put  a  high  value  upon 
his  services  because  those  services  are  real  and  not 
nominal.  He  usually  brings  about  considerable 
saving  in  the  work  to  be  carried  out,  because  his 
knowledge  of  the  subject  and  his  experience  are 
greater  than  the  knowledge  and  experience  of  those 
who  rate  the  value  of  their  services  at  a  somewhat 
lower  figure.  The  aim  of  the  consulting  engineer 
should,  as  we  have  pointed  out  before,  be  perfection 
of  design  and  specification ;  leaving  nothing  to  chance 
or  the  whim  of  contractors,  but  a  thorough  combina- 
tion of  details,  each  one  of  which  has  been  thought 
out  and  examined  in  connection  with  the  position  it 
is  intended  to  occupy  in  the  whole  scheme. 

Companies*  Difficulties. — The  year  1892  ended 
somewhat  gloomily  for  several  companies,  in  that  at 
the  general  meetings  held  then  the  balance-sheets 
were  altogether  unsatisfactory.  It  may  be  said  that 
in  all  cases  the  difficulties  Lad  long  been  apparent, 
and  no  one  given  to  the  examination  of  companies* 
affairs  was  surprised.  The  most  dif&cult  thing  to 
understand  is  that  the  men  who  have  led  the  com- 
panies into  the  sloughs  generally  get  off  scot-free ; 
indeed,  in  many  cases,  manage  to  appear  as  being 
hardly  used.  Messrs.  Poole  and  White  are  in 
liquidation,  therefore  in  this  case  nothing  can  be 
id  to  damage  the  concern.     Messrs.  Woodhousc 

d  Bawson,  after  a  peculiar  career,  arc  in  ahnost  I 


inextricable  difficulties.  The  concern  will  need  a 
straight  head  and  strong  hand  to  pull  it  through. 
Given  the  man,  we  should  not  despair ;  but  where  is 
the  man?  No  doubt  the  committee  of  investigation 
will  have  something  to  say  in  the  matter,  mean- 
while the  only  thing  possible  for  shareholders  is 
to  '*  hope  on."  They  have  undoubtedly  the 
nucleus  of  a  very  fine  business,  and  if  the  same 
attention  had  been  given  to  the  trading  part  of  the 
concern  as  has  been  given  to  *'  make  money  rapidly 
and  in  the  lump,"  the  company  would  not  be 
in  difficulties.  The  Electric  Construction  is  on 
different  yet  firmer  ground.  According  to  informa- 
tion given,  its  books  and  affairs  have  been  care- 
fully overhauled  by  competent  authority,  which, 
after  such  examination,  agreed  to  find  one-half  of 
the  further  money  required.  These  are  three  typical 
cases.  The  first  exemplifies  the  fiying  at  too  high 
game,  and  failing  to  obtain  the  required  work. 
Premises,  machinery,  and  a  large  staff  rapidly  eat 
away  capital  unless  sufficient  orders  are  forthcoming. 
The  second  case  exemplifies  the  dangers  of  specula* 
tion.  Someone  was  injudicious  enough  to  point  out 
that  the  shareholders  had  two  years  in  succession 
15  per  cent,  dividends.  That,  to  use  an  expression 
we  indulge  in,  was  pure  unmitigated  misrepresenta- 
tion. The  original  shareholders  have  had  two  such 
dividends,  the  people  who  put  their  money  in  after 
one  year's  workiiitr  have  had  one  dividend,  those 
who  put  it  in  last  year  have  the  consolation  of 
paying  but  not  receiving.  Put  it  another  way : 
the  man  who  invested  ^100  three  years  ago 
has  got  back  £30,  the  man  who  invested  £100  two 
years  ago  has  got  back  £15,  while  the  man  who 
invested  his  £100  last  year  gets  no  satisfaction 
except  the  perusal  of  a  balance-sheet  which  on  the 
face  of  it  shows  a  loss  of  more  than  £2,500  a  week 
during  the  year.  A  more  careful  examination  might 
lead  us  to  find  that  the  original  shareholders  largely 
got  rid  of  their  shares  while  dividends  were  flying 
around,  while  later  investors  are  "  left."  The  third 
case  is  one  of  peculiar  hardship — one  in  which  suffi- 
cient working  capital  was  not  left  after  the  matter 
was  out  of  the  hands  of  the  promoters.  The  workers 
in  such  a  case  are  heavily  handicapped.  Thoy  see 
the  possibilities  and  feel  the  restrictions.  They  also 
too  frequently  have  to  bear  the  brunt  of  all  the 
troubles  brought  about  by  no  fault  of  their  own. 
We  trust  that  with  the  new  capital  an  era  of  greater 
prosperity  will  commence.  The  reference  to  the 
difficulties  of  companies  bring  us  to  consider  a  grave 
blot  in  electrical  matters  connected  with 

Technical  Papers. — There  is  a  lying  spirit 
abroad,  and  we  are  sorry  to  see  technical  literature 
so  disgraced  as  it  is  at  the  present  moment. 
Politicians  and  religious  communities  find  it  con- 
venient to  run  their  own  organs,  so  that  their  views 
may  be  faithfully  promulgated  and  those  of  their 
opponents  satisfactorily  criticised.  It  has  been  left 
to  technical  journalism — to  the  electncal  era — for 
company-mongers  and  wire-pullers  of  companies  to 
obtain  control  of  special  organs.  The  technical 
journals  so  controlled  are  run  for  no  worthy  object. 
They  are  intended  to  mislead  the  multitudes  who 
are  ignorant  of  the  beh\\id-\Jci^-%<i«a&^.    ^V^^  ^x%- 
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tend  to  the  highest  respectabihty,  and  at  the  same 
time    are    carefully   abstaining   from    obtaining    or 
telling  tbe  truth  in  directions  which  in  every  case  it 
would  not   be  difficult    to  indicate.     Not  speaking 
is  ofttimes  worse  than  too  much  speaking.     These 
journals    are    not    intended   to    benefit   tbe   trade 
generally   after    benefiting    the    proprietors    speci- 
ally:    they    are    intended     to    benefit     a    portion 
of  tbe  trade  by  the  active  propaganda  of  biassed 
opinions,  and  to  injure  the  remainder  of  the  trade 
by  the  suppression  of  what  might  with  advantage 
be  told.     Let  us  see  how  it  is  possible  for  one  of 
these  controlled  journals  to  act.     Information  from 
outsiders   is   naturally   sent    to    newspaper   offices. 
Such  information  is  presumably  for  the  benefit  of 
the  whole  trade,  and  is  supposed  not  to  be  divulged 
except  ni  the  pages  of  the  paper.     In  the  cases  we 
refer  to,  can  anyone  acquainted  with  the  facts  doubt 
but  that  it  is  divulged  to  interested  parties,  who  may 
thus  be  given  some  clear  days  to  "  work  the  oracle"  ? 
Further,  by  the   undue   prominence   given   to   tbe 
work  of  the   controlling  companies,  and  the  issue 
of    copies     broadcast     to     municipal     authorities, 
and    by    judicious    "  press  "    opinions,    votes    or 
important   information  may  be  obtained.     Articles 
are  written   in    these  papers,  not  for  the  purpose 
Bof  telling    the   truth,  but    solely    with    the   object 
™  of     influencing    opinions    in    certain     directions. 
The  general  public,  who  can  for  a  time,  and  for  a 
time  only,  be  influenced  bythese  pernicious  measures, 
is  to  be  pitied.     Some  are  induced  to  entrust  work 
in  directions  in  which,  if  the  truth  was  known  to 
them,   it  would  not  go.       But  not  only  is  damage 
done  in  these  directions,  but  the  investing  public  is 
hoodwinked.     Prospectuses  are  sent  forth  broadcast 
containing  extracts  from  articles  from  these  tainted 
sources,  and  investors  are  by  these  means  induced  to 
find  capital  that  ought  not  to  be  furnished,  and  large 
parts  of  which  go  directly  into  the  hands  of  the 
company-mongering    promoters.      It   is   extremely 
difficult  to  distinguish  between  the  good  and  the  bad 
in  company  work.     There  is,  however,  one  method 
wbich,if  followed,  means  probable  loss  to  the  company 
and  undue  gain  to  the  promoters.     It  is  when  the 
real  movers  are  ashamed  to  act  for  themselves,  and 
put  up   nonentities  who  nominally  make  the  con- 
tracts and  take  the  spoil,  but  who  are  in  reality 
only  nominees  of  those  behind  the  scenes.     What 
have  the  shareholders,  for  example,  to  say  in  con- 
nection  with   the  formation  and   working  of    the 
"  Metropolitan  Electric  Supply  Company"?    Has  it 

»ever  been  satisfactorily  explained  who  got  the  pro- 
motion-money, and  why  with  such  a  flourish  of 
trumpets  this  company's  shares  are  now  quoted  far 

■  lower  than  they  were  12  months  ago?  Were  the 
quotations  of  12  months  back  engineered  so  as  to 
allow    parties    to    unload,    and    as    soon    as    the 

I  unloading  was  fioished  did  the  quotations  commence 
to  and  continue  to  fall  ?  As  far  as  real  work 
is  concerned,  is  not  the  company  to-day  in 
ft  better  position  than  it  was  12  months  since, 
and    yet    tbe    capital    depreciation    is    enormous. 

I  There  is  good  reason  for  watching  the  progress  of 
this  company.  The  annual  meeting  was  held  last 
May,  the  quotations  then  were  &£,  now  the  quotations 


are  down  to  6}.  Glowing  prospects  were  held  out 
to  the  shareholders  at  the  meeting,  and  many  are 
anxioas  to  know  why  this  depreciation  of  their 
property?  Has  the  technical  journal  controlled  by 
the  men  who  are,  or  were,  high  in  power  in  this 
company  ever  favoured  the  public  with  an  adequate 
explanation  of  these  financial  matters  ?  Yet  financial 
difficulties  are  very  real  in  electrical  work,  and 
everything  possible  should  be  done  to  give  investors  a 
firm  belief  in  paying  capabilities  for  electrical  work, 
when  carried  out  honestly  and  faithfully.  You 
cannot  get  this  independent  criticism  from  papers 
which  are  run  by  company  promoters,  directors, 
managers,  and  financial  agents. 

Business  During  the  Past  Year. — As  usual  we 
have  collected  a  number  of  reports  from  various 
firms  which  give  a  fair  idea  of  the  electrical  business 
in  1892.  No  doubt  further  reports  will  come  to 
hand  during  the  next  few  days,  and  these  will  be 
given  in  a  future  issue. 

G.  E.  Belliss  and   Co. — This  firm  have  been 

very  busy  during  the  year  with  their  open  vertical 
compound  high-speed  engines  for  direct  driving. 
These  engines  are  of  their  well-known  central-valve 
type,  running  at  about  300  revolutions  per  minute, 
and  are  designed  specially  for  constant  running  at 
this  speed.  During  the  year  this  type  of  engine  has 
been  supplied,  amongst  others,  for  the  new  Cunard 
steamships  "  Campania  **  and  "  Lucania,"  for  the 
Royal  Mail  Steamship  Company,  British  Museum, 
Preston  and  Carlow  central  stations,  and  lar^e 
numbers  to  the  Admiralty,  to  the  India  Office,  and 
War  Office.  The  firm  are  now  aJso  busy  with  their 
closed-in  engines  of  tbe  central-valve  and  other 
types  designed  for  constant  running  at  a  still  higher 
speed.  One  of  these  is  driving  the  dynamo  for 
the  electric  light  in  use  at  the  firm  a  premises  in 
Ledsam-street,  and  has  been  constantly  at  work 
throughout  the  year  with  the  most  satisfactory 
results.  The  largest  of  this  type  at  present  supplied 
developes  300  i.h.p.,  and  is  used  by  Messrs.  Siemens 
Bros,  and  Co.  at  their  central  station  at  Charlton. 
The  firm  have  also  in  hand  a  considerable  number 
for  the  new  torpedo  vessels  building  by  the  Admiralty 
and  others.  These  engines  being  ordinary  simple 
double-acting  engines,  closed  in  so  as  to  permit  of  a 
large  supply  of  oil  under  pressure  to  all  the  bearings, 
have  nothing  about  them  which  is  likely  to  cause 
trouble,  whilst  the  value  of  the  casing  in  protecting 
the  machinery  from  dirt,  and  enabling  thoroughly 
efficient  lubrication,  is  very  great. 

Brush  Company. — The  Brush  Electrical  Engi- 
neering Company  report  that  during  the  past  year 
most  of  the  departments  of  their  extensive  works 
have  been  kept  fully  employed.  Contracts  for 
central  station  works,  for  which  the  factories  and 
organisation  of  the  company  generally  are  specially 
equipped,  have  naturally  preponderated.  Very  con- 
siderable progress  has  been  made  with  the  instal- 
lation at  Bankside  for  the  City  of  London  Electric 
Lighting  Company,  and  the  Brush  Company  are  at 
present  engaged  in  erecting  additional  sets  of  large 
generating  plant,  which  will  enable  the  City  Company 
to  get  abreast  of  tbe  urgent  demands  upon  them  for 
light.  The  work  in  connection  with  the  station 
for  the  Huddersfield  Corporation  has  been  delayed 
in  consequence  of  a  strike,  which  hindered  the  progress 
of  the  station  buildings,  but  this  difficulty  has  now 
been  overcome,  and  the  works  are  being  rapidly 
pushed  forward.    Among  the  other  important  central 
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station  contracts  secured  during  the  past  year  are 
those  for  the  Corporation  stations  at  Worcester  and 
Hanley,  and  additional  plant  has  been  supplied  for 
extensions  at  the  Newcastle,  Sheffield,  Bourne- 
mouth, Chatham  and  Rochester,  Hastings,  Exeter, 
and  Shanghai  central  stations,  while  orders  have 
been  received  for  plant  for  new  insiallationb  at 
Prescot,  Windermere,  Killarney,  Port  Louis,  and  a 
number  of  small  towns  on  the  Continent  and  in  the 
Colonies  generally.  Brush  arc  plant  has  been 
supphed  to  the  Corporations  of  Dublin  and  Glasgow 
for  street-lighting,  and  the  Hanley  contract  in- 
cluded similar  plant  for  the  same  purpose.  The 
Bnish  Company's  contracts  for  exhibition  lighting 
daring  the  past  year  include  the  lighting  of  the 
exhibition  at  Douglas,  and  the  supply  of  the  whole  of 
the  electrical  plant  which  was  used  for  the  lighting  of 
the  International  Horticultural  Exliibition  at  Earl's 
Court.  Amongst  the  large  number  of  isolated 
installations  secured  by  the  company  during  the. 
year,  the  most  notable  are  tho.  e  for  Arundel  Castle^ 
the  seat  of  his  Grace  the  Duke  of  Norfolk  ;  Southill 
Park,  the  country  rcKideuce  of  Sir  Arthur  Hayter ; 
Wotley  Abbey,  P.  Hardraan,  Esq.;  Letham  Grange^ 
Major  Neale  ;  the  Bilston  Market  Hall,  the  DouL'las 
Grand  Hotel,  the  Nottingham  University  College, 
the  Nottingham  Castle  MuseuTu,  the  Lyceum 
Theatre,  Sydney;  arc  lighting  plant  for  the  Cale- 
donian Railway  Company's  Princes-street  Station, 
Edinburgh;  the  London,  Brighton,  and  South 
Coast  Bailway  Company's  station  at  Victoria^  and 
for  a  large  extension  at  the  works  of  the  Consett 
Iron  Company  at  Durham,  etc.  A  large  number  of 
direct-coupled  engines  and  dynamo  machines  for 
installation  on  shipboard  have  been  supplied  to 
various  Governments  and  to  sbipbuilderB,  while  the 
installation  work  on  shipboard  completed  by  ihe 
company  during  the  year  includes  the  lighting  of 
H.M.  ships  "Sappho"  and  '*  Scylla/'  built  by 
Messrs.  Samuda  Bros.  ;  two  cruisers  for  the 
Argentine  Government,  bui  t  by  Messrs.  Laird 
Bros. ;  a  large  steamer  for  the  Austrian  Lloyd 
Company,  constructed  by  Messrs.  J.  L.  Thomp- 
son and  Sons,  etc.  Although  the  general  depres- 
sion of  trade  has  made  itself  felt  in  the  rolling 
stock  departments  of  the  company's  manufac- 
turing business,  important  orders  have  neverthe- 
less been  received  and  executed,  among  whicli  may 
be  mentioned  locomotives  and  rolling-stock  for  the 
new  Beira  Railway,  and  for  the  Bangkok  Railway, 
Siam.  The  company  have  also  supplied  cars  for 
electric  and  other  traction.  Considerable  improve- 
ments have  been  made  in  the  construction  of  plant 
adapted  for  railway  train-lighting,  and  orders  have 
been  received  for  a  number  of  new  machines  for 
train-lighting  on  the  London,  Brighton,  and  South 
Coast  Railway  system,  the  Adelaide  Government 
Railways,  and  elsewhere.  The  company  have  also 
carried  out  some  important  contracts  for  electrical 
power  transmission  plant,  both  in  this  country  and 
abroad,  during  the  year.  The  company  took  a 
prominent  part  in  the  electrical  exhibition  which 
was  held  at  the  Crystal  Palace  in  the  early  part  of 
the  year,  and  their  magnificent  show  of  moving  and 
stationary  machinery  and  other  specimens  of  their 
manufacture  attracted  a  great  deal  of  attention. 
By  legal  proceedings  in  the  New  South  Wales 
Courts  the  Brush  Company  have  established  the 
validity  of  the  Edison  master  incandescent  lamp 
patent,  of  which  they  are  the  owners  in  the 
Australasian  colonies,  India,  the 
Hope,  and  Natal,  the  defendants 
referred  to  being  condemned  to 
damages  in  full.  The  company 
orders  for  lamps  for  use  in  those 
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they  hold  the  patent  shall  be  sent  to  them  or  to 
their  Sydney  branch,  56,  Margaret-street,  Wynward- 
square,  Sydney,  for  execution.  It  would  not  be 
nght  to  close  this  short  review  of  the  Brush  Com- 
pany's operations  during  the  past  year  without 
referring  to  the  loss  the  company  has  sustained  by 
the  sudden  death  of  the  chairman,  the  late  Duke  of 
Marlborough.  The  death  of  the  duke  has  been 
severely  felt,  not  only  by  the  Brush  Company,  but 
by  the  electrical  industry  generally,  his  interest  and 
activity  in  all  matters  affecting  the  welfare  of  the 
industry  being  well  known.  Mr.  J.  B.  Braithwaite, 
who  has  been  a  director  of  the  company  for  many 
years,  has  succeeded  the  late  Duke  of  Marlborough 
as  chairman. 

Chompton-Huwell  Electrical  Storage  Com- 
pany.— If  in  these  busy  days  memory  can  be  trusted 
to  go  back  for  12  months,  it  will  be  remembered 
that  in  our  resuvu'  of  annual  work  we  were  enabled 
last  3^ear  to  tabulate  the  work  done  by  the  Crompton- 
Howell  accumulators  at  the  central  station  at 
Kensington  Court.  This  was,  perhaps,  the  first 
authoritative  information  that  had  been  published 
as  to  the  working  of  this  type  of  battery.  During 
the  year  there  has  been  a  very  fair  demand  for  the 
Grompton-Howell  cells,  as  will  be  seen  in  the 
following  brief  summary  of  the  most  important 
works  the  firm  have  undertaken  : 

McC^iU  Unive^Uy,  Momr^l   ...  ■S.^tear.'tt'i^pL.'e^h}*'** 

<*la«gow  Corf}oration 120  ,,  ,,  000 

Hull  rorpoi-ation     120  „  ,,  300 

Central  Hghtin|r  station,  Oporto  60  „  „  IIOO 

Kove  Eleptric  Lighting  Co 118  „  .,  200 

Blenheim  PaUco 104  ,,  ,,  *200 

J.C.  Howell    54  .,  ..  200 

Oldhftm  Corporation 67  .,  ,,  300 

Crompton  S,  C,  Australia  50  ,,  ,,  300 

Edison  Co..  New  York  .. 120  ,,  „  500 

Pretoria  Co 144  ,.  „  00») 

J.  C.  Howelt 120  „  „  600 

In  addition  they  have  supplied  to  the  customers 
given  below  over  1,000  cells  of  various  sizes,  which 
it  would  be  beyond  the  scope  of  this  brief  summary 
to  recapitulate  in  detail.  In  confirmation  of  what 
was  said  about  these  batteries  last  year,  the 
company  has  been  extremely  fortunate  during  the 
year  just  ended,  in  having  no  trouble  with  regard  to 
renewals  or  repairs  of  their  batteries.  The  customers 
supplied  are  Fowler,  Lancaster,  and  Co. ;  Chamber- 
lain and  Ilookham  ;  Crompion  and  Co,.  Limited  ; 
Beavor  Webb;  J.  C.  Howel! ;  Lloyd  and  Lloyd; 
—  Hicks,  Esq.  ;  Interior  Conduit  Company.  New 
York;  Ferranti  and  Co.,  Limited;  Prof.  Carey 
Foster ;  Western  Counties  h^lectric  Lighting  Com- 
pany ;  Laurence,  Scott,  and  Co. ;  Prof.  O.  Lodge  ; 
H,M.  Dockyard. 

DoRMAN  AND  Smith. — This  firm  states  that  the 
result  of  the  first  year's  working  in  their  new  factory 
has  more  than  justified  the  decision  they  came  to  in 
1891,  to  remove  the  businesn  into  larger  premises, 
and  commence  manufacturing  on  a  much  more 
extended  scale  than  heretofore.  Judging  by  the 
nature  of  the  year's  output,  it  has  apparently 
been  one  rather  of  preparation  for  the  future  than 
of  actual  completion.  Even  with  increased  facilities, 
their  heavy  department  for  main  switches,  switch- 
boards, etc.,  has  been  overtaxed,  and  the  men  kept 
on  overtime  a  great  part  of  the  year  ;  the  distributing 
arrangements  put  in  by  contractors  being  generally 
capable  of  controlling  large  extensions  of  the  instal- 
lations. In  smaller  gear,  such  as  small  switches, 
fuses,  fittings,  etc.,  while  there  has  not  been 
such  a  marked  increase  in  the  orders  given  out 
by  the  leading  contracting  houses,  the  amount 
of  material  used  by  the  8ra«,UeT  'Wi\\\v^  ^xx^'s., 
and  ihe  enormous  *vucteft.ae  \w  V\i^  vwxs^^x  o1  SXka 
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latter  duriug  the  year.  Bhows  that  there  is  a  tendency, 
especially  in  the  provinces,  to  employ  local  men  for 
wiring  contracts.  Orders  for  shipment  have  in- 
creased satisfactorily.  Firms  engaged  on  ship- 
lighting  have  apparently  not  been  quite  as  busy  as 
usual,  especially  towards  the  close  of  the  year.  The 
large  number  of  central  stations  now  in  progress  up 
and  down  the  country  are  gradually  but  surely 
increasing  the  proportion  of  goods  used  in  the 
provinces,  and  it  is  in  this  direction,  rather  than  in 
London,  that  the  firm  looks  for  great  extension  of 
output  during  the  coming  year.  Messrs.  Dorman 
and  Smith  are  very  pleased  to  record  the  fact  that 
there  is  a  distinct  general  tendency  to  use  better 
materia],  and  that  they  do  not  now  feel  the  un- 
healthy competition  of  cheap  English  and  foreign 
rubbish  at  all. 

Drake  and  Gorham. — The  contracts  carried  out 
by  this  firm  during  1892  we  find  reach  a  total  of 
nearly  a  hundred,  or  about  two  per  week  for  the 
whole  period,  and  the  number  of  lights  installed  by 
them  during  the  past  12  months  is  over  10,000. 
A  large  proportion  of  these  installations  are  con- 
tracts obtained  for  country-house  plants,  and  the 
amount  of  work  tlius  entrusted  to  them  daring  the 
year  should  be  very  gratifying.  Still  further  im- 
provements have  been  made  in  the  D.P.  battery, 
which,  having  been  put  down  at  a  large  number  of 
installations,  is  now  out  of  the  experimental  stage, 
and  contractors  are  using  them  very  extensively. 
Reports  of  these  cells  say  that  they  are  very  durable, 
and  will  stand  harder  work  than  any  other  type  in  the 
market.  The  Cardew  instruments,  the  patents  of 
which  Messrs.  Drake  and  Gorham  are  the  owners, 
command,  as  formerly,  a  ready  sale,  a  large  number  of 
them  having  been  sent  out  during  the  past  year.  It 
will  be  remembered  that  they  lately  brought  out, 
in  conjunction  with  Captain  Holden,  new  recording 
instruments.  A  number  of  these  have  already  been 
supplied,  although  having  been  on  the  market  for  so 
short  a  tmie,  and  are  reported  to  be  giving  every 
satisfaction.  In  connection  with  the  electric  hght 
installation  at  Callaly  Castle  which  they  have  just 
completed,  Messrs.  Drake  and  Gorham  are  installing 
an  electric  lift  for  passenger  and  luggage  purposes, 
which  will  be  driven  by  a  6-h.p.  motor.  The  hoists 
previously  put  down  by  the  firm  some  years  back 
are  still  givmg  great  satisfaction.  The  patent  elec- 
trostatic indicator  introduced  by  the  firm  to  comply 
with  the  requirements  of  the  Board  of  Trade  has 
been  considerably  improved,  and  wiib  this  instru- 
ment the  insulation  resistance  of  either  of  the  high- 
tension  mains  can  be  seen  at  any  time.  The  price 
is  low,  and  high-tension  companies  will  no  doubt  use 
it  extensively.  Several  petroleum  engines  have  been 
installed,  both  of  Priestnian's  and  Crossley's  make. 
Two  of  the  former  have  beeii  put  down  m  connec- 
tion with  the  installation  at  Cbalfont  Park,  Slough. 
They  are  working  satisfactorily,  and  will  no  doubt 
be  in  greater  demand  during  the  ensuing  year. 

Elbctric  Construction  Corporation. — This 
company  has  supplied  the  whole  of  the  plant  for 
the  Oxford  Electric  Light  Company,  including 
buildings,  generating  plant,  high-tension  cables, 
transformers,  and  low-tension  distributing  mains. 
This  station  is  the  first  working  on  the  high-tension 
continuous-current  system  with  motor-generators, 
the  latter  being  controlled  entirely  by  the  man  in 
charge  of  the  switchboard.  We  have  already  giv^n 
a  somewhat  extended  notice  of  this  station  in  our 
issue  of  June.  During  the  year  the  company  has 
supplied  alternating-current  machines  for  the 
Dublin  Corporation's  station,  Johannesburg,  and 
|xtenBions  to  the  House-to-House  Company's  station, 
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West  Brompton ;    Brighton   Electric   Light    Com- 

Eany ;  and  now  have  in  hand  machines  for  the 
leeds  Electric  Light  Company,  Coatbridge,  etc. 
Contmuous-current  machines  have  been  supplied 
to  the  Liverpool  Electric  Supply  Company,  etc. 
During  the  year  a  complete  contract  has  been 
carried  out  for  equipment  of  about  seven  miles  of  hne, 
in  South  Staffordshire,  on  the  overhead  trolley  system. 
Six  cars  are  supplied,  and,  as  our  readers  will  see 
elsewhere,  actual  service  commenced  on  January  1st. 
The  company  is  just  now  completing  a  contract, 
which  has  been  in  hand  during  the  greater  part  of  the 
year,  for  the  electrical  equipment  of  the  overhead 
railway  in  Liverpool.  Generating  plant  for  1,800  h.p. 
has  been  installed.  Length  of  line  is  six  miles,  and 
will  be  provided,  in  the  first  instance,  with  15  trains. 
The  opening  of  the  hue  is  to  take  place  on  the 
4th  February  by  the  Marquis  of  Salisbury.  During 
the  year  several  large  machines  for  copper-depositing 
have  been  suppJied.  In  addition  to  the  above  special 
contracts,  a  large  number  of  Elwell-Parker  dynamos 
and  motors  have  been  supplied  for  all  sizes  of 
installations  in  England  and  abroad. 

Epstein  Company.  —  This  company  write  as 
follows :  "  In  giving  you,  according  to  your  request, 
a  resume  of  the  work  done  by  us  during  the  last 
year,  we  propose  to  leave  out  of  account  the 
numerous  batteries  installed  by  us  for  lighting  and 
other  purposes  where  the  working  conditions  call 
for  no  particular  comment.  The  following  instances 
of  the  employment  of  our  cells  under  special  circum- 
stances are,  however,  we  believe  of  interest,  as 
evidencing  the  great  range  of  usefulness  combined 
with  a  degree  of  efficiency  and  durability  unap- 
proached  by  any  other  maker  of  secondary  batteries. 
The  tests  of  our  cells  by  Prof.  Ayrton,  extending 
over  seven  months,  and  fully  described  in  the 
enclosed  copy  of  his  report,  give  striking  examples 
of  their  endurance  under  the  most  adverse  treatment. 
Prolonged  rests  both  after  charge  and  complete  dis- 
charge until  theP.D.  fell  to  0,and  subjectmgthcmtoa 
studied  neglect  difficuU  to  match  even  in  the  worst 
conceivable  actual  practice,  had  no  evil  effects  :  the 
plates  retained  their  full  original  capacity,  and 
looked  quite  well.  The  large  central-station  cell 
exhibited  by  us  at  the  Crystal  Palace  had  likewise 
to  undergo  some  curious  hardships.  This  cell  con- 
sisted of  31  electrodes  altogether  (15  +  and  16-), 
and  according  to  our  list  had  a  capacity  of  two  hours 
if  discharged  at  the  rate  of  575  amperes.  The  plates 
were  sent  loosely,  and  burnt  together  into  section  at 
the  Palace  ;  the  cell  being  then  filled  up  with  elec- 
trolyte preparatory  to  giving  the  initial  charge.  The 
charge  had,  however,  to  be  delayed  from  day  to  day, 
owing  to  the  heavy  current  required  from  the  light- 
ing mains  and  to  the  difficulty  in  procuring  a  suitable 
resistance  to  put  in  circuit  without  resorting  to  a 
liquid  resistance,  which,  for  some  occult  reason,  was 
tabooed  by  the  insurance  authorities.  Meanwhile 
was  aftixed  the  proud  legend,  *  This  cell  may  be 
discharged  at  1,000  amperes,'  although  the  cell 
remained  innocent  of  a  vestige  of  charge  for  fully 
two  months.  Then  the  Edison  and  Swan  Company 
made  several  gallant  attempts  to  come  to  our  rescue 
by  congtructing  some  special  75-ampere  incandes- 
cent lamps  to  be  used  as  resistances,  at  first  un- 
successfully, but  after  a  few  weeks  one  or  two  held 
out,  yet  even  then  it  was  hke  filling  a  bath  with  a 
thimble,  and  the  effort  seemed  lost  on  the  cell. 
Thus  it  was  left  lingering  until  the  request  of  the 
jury  *  to  discharge  the  cell  before  their  very  eyes  at 
1,000  amperes '  came  as  a  happy  release,  and  was 
promptly  comphed  with.  The  charge  was  then 
effected  by  means  of  a  quantity  of  smaller  celis  sent 
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from  outworks  and  joined  in  parallel,  and  the  read- 
ings taken  by  Prof.  Perry  were  as  follows :  Rate  of 
discharge,  1,000  amperes;  E.M.F,  at  10,49  a.m., 
1-95  volts;  at  12  o'clock  1*8  volts,  1,183  ampere- 
hours;  at  12.11A  p.m.,  0  volts,  1,374  ampere-hours. 
The  use  of  a  secondary  battery  for  lighting  pmrposes 
on  board  ship  is  uncommon,  and  we  would  therefore 
instance  an  installation  of  our  cells  on  board  the 
steam  yacht  '  Vanadis.'  With  the  choice  between 
an  auxiliary  lighting  plant  and  accumulators,  the 
consulting  engineer,  Mr.  F.  Edwards,  of  67,  Bishops- 
gate,  decided  to  employ  the  latter,  specifying  our 
cells  for  the  purpose,  the  contract  for  the  supply  and 
erection  of  all  necessary  machinery  being  in  the 
hands  of  Messrs.  Crompton  and  Co.,  Limited.  As 
besides  the  ordinary  lamps,  it  was  proposed  to  run 
a  searchlight  occasionally,  the  cells  bad  to  be 
capable  of  discharging  at  125  amperes  for  three 
hours,  while  taking  up  as  little  room  as  possible. 
Our  cells,  type  T  19,  fulfilling  these  conditions  were 
selected  ;  but  another  difficulty  had  to  be  met.  As 
the  battery  would  not  be  used  for  four  months  from 
the  date  of  installation,  could  we  give  an  assurance 
that  the  cells  would  not  permanently  lose  in 
capacity  and  become  damaged  through  this  long 
term  of  idleness,  starting,  of  course,  with  a 
full  chai'ge  ?  Yes.  certainly  we  could  and  we  did ; 
and  this  question  being  settled,  we  set  to  work  at 
once.  Thick  dovetailed  teak  cases,  stout  lead  lining, 
everything  as  strong  and  as  durable  as  possible,  and 
as  the  '  Vanadis '  has  a  heavy  roll  peculiar  to  her, 
careful  provision  against  splashing  out  of  the  acid  ; 
also  as  the  accumulators  were  located  in  close 
proximity  to  the  ship's  engines,  the  liberation  of  the 
fumes  in  the  engine-room  had  to  be  scrupulously 
guarded  against.  Every  difficulty  was,  however, 
successfully  surmounted,  and  the  whole  contract 
carried  out  in  a  manner  creditable  to  all  concerned. 
The  Russian  Government,  after  having  had  one  of 
our  batteries  in  use  for  about  12  months,  and 
expressing  itself  highly  satisfied  therewith,  has,  in 
the  course  of  last  summer,  ordered  a  second  large 
set  of  accumulators  from  us,  which,  after  all,  is 
the  most  subRtantial  way  of  proving  their  good 
opinion  of  our  cells.  Far  severer,  however, 
than  the  work  required  from  secondary  batteries 
for  lighting  purposes  either  at  central  stations  or 
when  left  to  the  tender  mercies  of  the  proverbial 
gardener,  are  the  demands  made  on  accumulators 
when  employed  for  traction  purposes.  The  frequent 
and  not  by  any  means  gingerly  handling  they  have 
to  undergo  for  recharging,  the  vibration  on  the  cars, 
and  the  sometimes  excessive  rates  of  discharge  to 
which  they  are  subjected  more  or  less  at  each  trip, 
try  their  constitution  to  the  very  utmost,  and  only 
the  fittest  can  survive  the  constai^t  strain.  Six 
months'  work  for  traction  is  more  than  equivalent  to 
three  years*  work  for  lighting  under  ordinary  cir- 
cumstances, and  this  will  help  to  understand  the 
great  difficulty  which  hitherto  existed  in  producing 
a  suitable  cell.  Kcbustness  of  construction,  uniform 
dibtribution  of  active  material  so  that  no  buckling 
can  t)ccur,  and  perfect  adhesiveness  of  the  same  to 
the  plate,  proof  against  dropping  out  through  vibra- 
tion or  sulphating,  small  compass  with  high-discharge 
capabilities,  are  qualities  difficult  to  attain  yet  posi- 
tively indispensable  in  a  good  traction  cell,  and 
without  these  none  other  can  succeed.  Our  accumu- 
lators have  now  been  in  operation  on  the  Birmmgham 
Central  Tramways  Company's  lines  for  over  four 
months,  the  original  order  for  six  car  outfits  of  96 
cells  having  been  duplicated  early  in  December,  so 
that  12  sets  will  be  running  in  the  course  of  this 
month.  All  renewals  of  plates  which  may  in  time 
become  necessary  we  have  entered  into  an  agree- 


ment to  furnish  against  payment  of  a  fixed  mainten- 
ance rate  of  Ud.  per  car  mile,  which  low  figure 
reduces  the  running  expenses  of  the  line  sub- 
stantially, and  gives  traction  by  Epstein  accumu- 
lators a  lon^  lead  over  animal  traction,  and  even 
over  the  trolley  system.  The  batteries  on  the 
Birmingham  cars  are  divided  into  four  sections  of 
24  cells  each,  which,  according  to  the  requirements 
of  the  road,  are  switched  in  parallel  or  series.  The 
cells  in  use  there  are  of  our  type  T  2  (4  +  and  5  -  elec- 
trodes) in  ebonite  boxes,  eight  in  a  tray,  and 
conforming  to  our  lists  at  the  maximum  discharge 
rale  of  65  amperes,  have  a  capacity  of  150 
ampere-hours.  On  steep  gradients  this  maxi- 
mum discharge  rate  has,  however,  to  be  con- 
siderably  exceeded  for  a  short  time,  reaching  150 
amperes  when  the  weather  is  favourable,  and  even 
190  amperes  when  the  road  is  bad,  as  during  last 
December.  Being  discharged  at  much  higher  rates 
throughout  the  trip,  the  cells  require,  of  course, 
earlier  recharging,  and  in  consequence  of  the  addi- 
tional handling  receive  double  punishment.  We  are 
pleased  to  say,  in  conclusion,  that  the  entirely  satis- 
factory behaviour  of  our  cells  at  Birmingham  has 
been  their  best  recommendation  to  other  tramway 
companies  who  had  watched  their  introduction  and 
performance  with  great  interest,  and  they  will  now 
be  adopted  on  several  important  lines  in  a  very 
short  time." 

Ernest  Scott  and  Mountain.  Limited. — This 
firm  report  very  considerable  progress  in  the  elec- 
trical braucli  of  their  business  during  the  past  year. 
In  fact,  they  have  had  to  considerably  extend  their 
works  in  order  to  meet  the  extended  business  in  this 
department,  the  turnover  for  the  past  year  having 
been  fully  three  times  as  much  as  tne  business  done 
during  the  previous  12  months.  Amongst  the  most 
important  installations  carried  out  by  the  firm  may 
be  mentioned  the  lighting  of  Benmore  House,  the 
residence  of  H.  J.  Younger,  Esq.,  Kilmun,  Argyle- 
shii'e.  This  installation  consists  of  a  petroleum 
engine  of  18  h.p.,  accumulators  for  150  16-c.p.  lamps 
and  about  190  16-c.p.  incandescent  lamps  and  fittings 
tliroughout  the  house.  They  have  also  completed  a 
large  installation  for  Lord  Ellesmere  at  Newmarket, 
tbis  installation  consisting  of  a  steam-engine  and 
boiler  of  30  h.p.,  accumulators  for  100  lamps, 
and  320  16-c.p.  lamps  throughout  the  house  and 
traiuing  establishment.  They  have  also  completed 
the  lighting  of  Mr.  Walter  Jones's  private  house  at 
Blakeniere,  Hartford,  Cheshire,  this  installation 
consisting  of  a  steam-engine  and  boiler  of  15  h.p., 
accumulators  for  100  lamps,  and  150  incandescent 
lamps  throughout  the  house;  and  the  firm  have  in 
hand  at  the  present  time  the  lighting  of  a  large 
private  house  at  Kirkby  Lonsdale,  for  Mr.  W,  E. 
l^adget  Tomlinson,  In  addition  to  the  above  instaU 
Liiioi  s  in  private  houses,  the  firm  have  been  ex- 
tremely busy  in  installations  for  collieries,  ironworks, 
etc.,  and  amongst  the  important  may  be  mentioned  a 
large  set  of  electric  pumpmg-machinery  for  the  North 
Seatou  Colliery,  the  plant  being  capable  of  delivering 
300  gallons  of  water  per  minute  against  a  head  of 
200ft.  if  required.  In  this  plant  the  firm's  improved 
arrangement  of  worm  gearing  has  been  adopted 
with  great  success.  A  smaller  set  of  electric  pump- 
ing-machinery  capable  of  delivering  100  gallons  of 
water  per  minute  against  a  head  of  150ft.  was 
supplied  and  erected  by  them  at  the  Newton 
Colliery.  The  firm  have  in  hand  for  the  Co-opera- 
tive Wholesale  Society  two  capstans  driven  by 
electric  motors  of  8  h.p. ;  these  will  shortly  be  at 
work  One  of  the  largest  installatiou^  ^t^a\ftWrj 
them  during   the  ^aat  'je^Jt   \%   Va^  «oMvt^  \^^v 
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ing  of  the  Co-operative  Wholesale  Society's  pre- 
mises iu  Waterloo-street  and  Thornton-street, 
Newcastle.  This  plant  consists  of  three  Otto 
gas-en^riaes,  each  capable  of  giving  60  brake 
horse-power,  three  compound-wound  dynamos, 
each  constructed  to  run  50L)  16-c.p.  lamps, 
and  between  1,100  and  1.200  lamps  and  fittings, 
together  with  accumulators  for  the  night  service. 
They  have  also  completed  the  lighting  of  Mr.  John 
Dickin8on*8  engineering  works,  Sunderland,  with 
39  arc  lamps  of  2,000  c.p.  and  3,000  c.p. ;  the  lighting 
of  Messrs.  J.  M.  Bennett  and  Son's  foundry,  Man- 
chester, vnth  10  arc  lamps  ;  and  also  the  lighting  of 
the  Normanby  Ironworks,  Middlesbrough,  with 
arc  and  incandescent  lamps.  The  firm  have 
in  hand  at  the  present  moment  the  Hghtiuf;; 
of  Messrs.  Chadwick  and  Bros.,  Limited,  mills 
at  Bolton,  this  installation  consisting  of  three 
400-light  dynamos  and  730  16-c.p.  incandescent 
lamps  ;  and  in  addition  to  this  are  at  present  lighting 
the  offices  of  the  Leicester  Advertiser,  Messrs.  T.  H. 
Wliite  and  Co.'s  mill  at  Belfast,  and  also  their 
London  mills.  In  all  the  firm  have  turned  out 
daring  the  past  year  over  150  dynamos  of  various 
sizes  and  between  300  and  400  arc  lamps,  the  total 
number  of  incandescent  lamps  installed  exceeding 
30,000.  Messrs.  Scott  and  Mountain  inform  us  tliat 
they  will  have  ready  within  the  next  week  or  so  a 
new  catalogue  of  electrical  mining-machinery,  of 
which  they  have  made  a  speciality. 

W.  T.  Henley's  Telegraph  Works. — The  year 
1892  has  been  one  of  continued  success  for  this 
company.  There  has  been  an  increasing  demand 
for  electric  light  and  telephone  cables,  which  has 
necessitated  the  opening  of  a  second  and  commodious 
stock-room  at  Martin's-Iane,  Cannon-street»  which 
is  supplied  with  all  their  listed  wires  and  cables 
ready  for  immediate  delivery.  The  works  of  this 
company  are  undergoing  considerable  alterations 
and  additions  of  buildings  and  machinery  to  meet 
the  advance  of  trade.  The  chief  event  of  import- 
ance was  the  successful  laying  of  the  Bahamas- 
Florida  cable,  manufactured  at  Messrs.  Henley's 
North  Woolwich  works  towards  the  close  of  1891. 
This  cable  was  laid  from  a  jjoint  about  five  miles 
from  Nassau.  New  Providence,  to  Jupiter  Inlet  on  the 
south-east  coast  of  Florida.  The  ss.  **  Westiueaih  *' 
arrived  at  Nassau  on  the  14th  of  January  last;  the 
shore  end  at  that  place  was  laid  on  the  19th,  and 
the  vessel  left  for  Jupiter,  Florida,  on  the  following 
day.  The  cable  was  of  four  types,  the  core  through- 
cout  being  ^^"/i^o  guttapercha.  The  deep-sea  cable 
was  sheathed  with  16  No.  13  galvanised  wires  ;  heav}^ 
intermediate  with  12  No,  5  ;  light  ditto  with  12 
No.  8;  and  the  shore  end  with  12  No.  L  The 
laying  of  the  whole  215  knots  was  completed  on  the 
4th  of  February,  the  line  being  formally  opened  for 
traffic  the  next  day.  The  '*  Westmeath  "  then  pro- 
ceeded to  New  York,  and  picked  up  and  successfully 
repaired  the  Western  Umon  Company's  New  York- 
Canso  cable,  which  bad  been  ruptured  by  a  ship's 
anchor.  The  Henley  Company  have  been  successful  m 
securing  some  most  important  contracts  for  mains 
for  municipal  electric  lighting.  They  have  com- 
pleted a  contract  for  the  iin.  cable  for  the  Glasgow 
Corporation  ;  the  weight  of  this  cable  is  Gf  tons  per 
mile,  the  conductor  weighing  five  tons,  and  the 
insulating  and  protecting  coverings  l|  tons.  Tbey 
have  also  received  a  contract  for  supplying  the  arc 
light  cables  to  the  Corporation.  The  City  of  London 
Electric  Lighting  Company  have  placed  with  them 
considerable  orders  for  the  cables  for  lighting  the 
City.  Electric  light  mains  have  also  been  mauu- 
factared  for  various  supply  companies  in  London, 


and  several  cities  and  towns  at  home  and  abroad. 
Contracts  for  Government  have  been  received,  and 
cables  despatched  to  various  stations  in  India,  etc. 
Large  shipping  orders  from  Governments  abroad 
have  been  carried  out  for  telephone,  electric  light, 
and  torpedo  cables.  Among  the  contracts  Messrs. 
Henley  have  in  hand  is  one  for  about  250  knots  of 
submarine  telegraph  cable  for  the  West  India  and 
Panama  Telegraph  Company,  Limited.  We  may 
mention  this  company  was  awarded  a  gold  medal  at 
the  Crystal  Palace  Electrical  Exhibition,  1892. 

J.  H,  Holmes  and  Co.,  electric  light  engineers, 
Portland-road  Works,  Newcastle-on-Tyne,  have 
during  this  year  made  good  progress  of  fitting  in 
complete  installations  of  electric  light  of  various 
kinds,  the  total  number  of  installations  being  over 
100,  including  over  50  steamships,  and  a  large 
variety  of  houses,  cotton  mills,  public  buildings, 
collieries,  shops,  etc — all  these  installations  being 
fitted  complete  with  electric  generating  plants,  wiring 
lamps,  etc.  Some  of  the  most  important  installa- 
tions may  be  n:jentioned — namely  :  The  Glasgow 
Athen^um,  2,000  lights  ;  Aberdeen  Boyal  Infirmary, 
850  lights  ;  Cannon-street  Hotel,  London,  800 
lights  ;  Arrafield's  Hotel,  London,  300  Hghts ;  Maple 
andCo. , London. I,2001ight8;  Haworthand  Co.,miIls, 
Manchester,  3,000  lights;  the  Peel  Company's  Mills, 
Bury,  1,300  lights;  M.  Yates,  mill,  Bramley,  1,000 
lights.  This  firm  has  also  installed  the  electric 
light  on  yachts  for  his  Serene  Highness  the  King 
of  Siam  and  J.  F.  Laycock,  Esq.,  Newcastle, 
now  completing  at  Leith,  and  one,  Mr.  Gordon 
Bennett's  yacht,  bein^:  fitted  at  Birkenhead.  The 
generating  plants  supplied  to  these  and  other  instal- 
lations fitted  during  the  year,  have  an  output  of 
about  [W,000  16-c.p.  incandescent  lamps.  Messrs. 
Holmes  and  Co.  have  also  lately  supplied  seven 
large  dynamos  to  an  important  steel  company  for 
electric  welding  purposes  for  working  under  the 
Benardoa  process,  which  was  mentioned  by  Mr. 
Swan  iu  his  lecture  at  Newcastle,  referred  to  in  our 
issue  of  December  23,  page  627.  Messrs.  Holmes 
and  Co.  are  also  building  some  large  dynamos  for 
central -station  work,  to  be  used  in  town-lighting. 
These  machines  are  all  of  the  improved  construction, 
giving  an  unusually  high  efficiency.  AVith  regard  to 
thf  amount  of  work  on  order  at  the  present  time, 
they  are  fairly  well  employed,  and  have  sufiicient  to 
ket'p  them  going  for  several  months  of  the  new  year. 

Johnson  and  Phillips. — During  the  past  year 
the  St.  Pancras  electric  lighting  has  been  completed, 
to  which  the  firm  have  supplied  the  dynamos,  arc 
lamps,  machinery,  etc.,  for  the  whole  of  this  impor- 
tant installation,  including  the  lighting  of  the  station 
itself.  The  plant  is  of  the  direct-current  system, 
and  is  capable  of  supplying  20,000  16-c.p. 
incandescent  lamps,  and  upwards  of  100  arc 
lamps.  The  dynamos  are  six-pole  machines  of 
the  Kapp  central-station  type,  and  the  arc  lamps 
are  of  the  well-known  Brockie-Pell  street  pattern. 
The  latter  are  mounted  on  lampposts  of  special 
design,  placed  in  the  middle  of  the  roads.  The 
plant  has  now  been  in  operation  since  the  early  part 
ol  the  year,  and  is  working  with  the  greatest 
success.  This  is  the  only  instance  at  present  in 
London  of  a  parochial  authority  retaining  in  its  own 
hands  the  supply  of  electricity  for  public  lighting. 
The  Metropolitan  Electric  Supply  Company,  which 
supplies  the  West-Central  district  of  London,  has 
had  its  large  central  station  in  Paddiogton  equipped 
with  complete  alternating-current  machinery  of  this 
firm's  manufacture.  The  alternators  are  Kapp*s 
patent,  and  are  separately  excited.  The  engines  are 
of  the  open  horizontal  type,  and  the  boilers  are  of  the 
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locomotive  type.  The  switches  are  mounted  on 
white  marble  slabs,  and  present  a  very  good 
appearance.  The  total  capacity  of  the  machinery 
is  10,000  16-c.p.  lamps.  The  firm  are  just  ou 
the  point  of  completing  an  important  installation 
of  high  and  low  tension  mains  for  the  public  supply 
of  electricity  to  Chatham  and  Rochester.  The  system 
employed  is  Brooks's  patent  underground  system  with 
liguid  insulation.  The  voltage  will  be  2,400  for  the 
high  and  110  for  the  low  pressure.  They  have  also 
supplied  large  numbers  of  Brockie-Pell  arc  lamps  for 
the  public  street-lighting  of  Dublin.  They  have  lately 
completed,  for  a  gentleman's  country  house,  a  novel 
electric  light  installation,  the  motive  power  of  which 
18  a  windmill.  It  is  absolutely  automatic  in  its  action, 
and  entirely  dispenses  with  skilled  labour,  ur,  in  fact, 
any  labour.  In  open  country  and  exposed  situations, 
where  the  wind  has  free  and  uninterrupted  play,  this 
form  of  power  stands  unrivalled  in  point  of  economy. 
The  business  in  Brockie-Pell  arc  lamps,  of  which 
Messrs.  Johnson  and  rhitlips  are  the  sole  makers, 
continues  to  increase,  and  they  have  made  more 
this  year  than  in  any  previous  twelve  months.  They 
are  sent  to  all  parts  of  the  world.  Simultaneously 
with  the  erection  of  new  and  larger  premises  for  the 
manufacture  of  electric  cables  and  wires,  there  has 
been  a  considerably  improved  business  in  this 
branch.  The  business  in  D.  P.  storage  batteries  is 
steadily  increasing,  and  this  year  more  than  ever 
have  been  turned  out.  The  firm  have  lately  com- 
pleted an  important  cable-making  plant  for  a  large 
continental  hrm  of  cable  manufacturers,  consisting 
of  deep-sea  and  shore  -  end  sheathing  machines, 
taping  and  compounding  machines,  hauling,  wind- 
ing, and  draw-ofif  gears.  The  plant  includes  a 
machine  for  shore-end  work,  which  is  one  of  the 
largest  of  its  class  in  the  world. 

Laurence,  Scott,  and  Co. — This  firm  has  been 
well  emploj'ed  during  the  past  year,  although  there 
has  been  a  great  falling  otf  iii  one  branch  of  the 
business — namely,  the  manufacture  of  direct- 
driven  plants  for  shiplighting.  The  reason  of  this 
is  obvious.  Several  important  Jinus  of  electric 
lighting  contractors  have  taken  up  the  **  Scott- 
Sishng  '*  system,  and  plants  on  this  system  have  been 
supplied  to  Messrs.  Barclay  and  Son,  London »  W.  ; 
Messrs.  Bland  Bros.,  Newcastle-on-Tyne;  Messrs. 
R.  H.  Barnett  and  Co.,  Newcastle-on-Tyne;  Mr.  C. 
Green,  Okehampton,  Devon;  Mr.  W.  A.  Bezant, 
Leamington,  etc.  An  important  part  of  the  year's 
business  has  been  the  contract  with  the  Norwich 
Electricity  Company,  Limited,  for  the  complete 
equipment  of  their  central  station.  This  is  well 
advanced,  alihough  a  lon;^'  delay,  owing  to  difliculties 
in  the  foundation  for  the  chimney  shaft,  has  put 
things  very  much  behind.  There  will  be  several 
new  features  in  the  central  station.  The  accumu- 
lators, which  are  of  comparatively  small  capacity  for 
keepmg  up  the  supply  during  the  lightest  load,  will 
be  charged  off  the  lighting  mains,  instead  of  a 
machine  being  run  specially  for  charging  them,  as  in 
the  usual  way,  the  extra  pressure  required  being 
obtained  by  the  secondary  of  a  small  transformer 
placed  between  one  of  the  miiins  and  the  cells.  This 
will  enable  the  engines  to  be  run  at  more  nearly 
their  fall  load.  The  engines  are  to  be  Willans 
G.G.S.  triple  transfer.  They  will  be  run  con- 
densing, the  central  station  being  on  the  banks  of 
the  river.  The  condensmg  arrangements  will  con- 
sist of  a  separate  ejector  condenser  to  each  engine 
supplied  by  an  overhead  tank,  into  which  the  water 
will  be  delivered  by  means  of  a  pair  of  centrifugal 
pumps,  each  di'iven  by  a  separate  electric  motor. 
The  electricity  meter  which   this  firm   has  been 
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manufacturing  has,  during  the  year,  entered 
into  a  new  development ;  this  was  described 
in  our  issue  of  the  16th  December  last.  The  special 
meter  wires  necessary  for  this  system  may  at  first 
sight  seem  to  be  a  very  serious  objection  to  it,  but 
the  almost  ideally  perfect  arrangement  of  differential 
charges  that  is  possible  with  the  system,  together 
with  the  simplicity  and  very  small  wear  and  tear 
involved  in  the  action  of  the  meter,  must,  it  is 
thought,  eventually  overcome  this  objection. 

LrvBBPOOL    Electric   Supply  Company. — This 

company  has  fitted  up  numerous  electric  light 
installations  during  the  past  12  months,  amongst 
which  we  may  mention  the  lighting  of  Knowsley 
Hall,  for  the  Earl  of  Derby,  1,070  lamps;  North- 
western Hotel,  for  the  Loudon  and  North-Western 
Railway  Company,  000  lamps  ;  and  Wappiug  ware- 
houses, for  the  Mersey  Docks  and  Harbour  Board, 
150  lamps.  The  number  of  lamps  supplied  from 
the  company^s  central  stations  has  increased  by 
about  5,000  lamps  during  the  year— the  total 
number  of  lamps  connected  to  their  mains  being 
over  19,(J0(J  lO-c.p.  lamps.  During  the  year  a  new 
station  has  been  built  for  the  supply  of  electric 
light  to  the  residential  district  of  Sefton  Park, 
Liverpool. 

A.  P.  LuND3i5H(i  reports  that  daring  the  year  he 
has  had  plenty  of  work  in  haud»  especially  during 
the  latter  half,  necessitating  a  considerable  increase 
in  the  staff.  A  new  switch  known  to  the  trade  as 
the  '*  Unique,"  brought  out  in  the  spring,  has 
become  exceedingly  popular  with  electrical  engi- 
neers at  home  and  abroad,  and  licenses  for  the 
manufacture  of  this  switch  have  been  granted  to 
responsible  firms  in  Great  Britain  and  abroad. 
Should  the  demand  for  these  switches  increase 
in  the  same  proportion  as  they  have  done  in 
1892,  an  increase  in  the  size  of  the  firm's  present 
premises  will  be  necessary.  Premier  position  must 
be  accorded  to  this  switch,  though  some  of  the 
firm's  well-known  specialities  are  in  considerable 
demand,  the  introduction  of  some  of  which  dates 
back  as  early  as  1832.  It  is  satisfactory  to  note 
that  over  15,000  "  Unique  "  switches  have  been  sold 
of  various  sizes  and  modifications  during  the  short 
time  they  have  been  on  the  market.  It  has  been 
considerably  in  demand  as  a  two-way  switch  for 
hotel,  bedroom,  staircase,  or  corridor  lighting,  and 
has  been  adopted  by  some  of  the  leading  London 
and  provincial  hotels  for  that  purpose.  In  combi- 
nation with  a  wall  socket  it  has  been  extensively 
used  in  many  important  installations  at  home  and 
abroad.  The  "  Unique  "  switch  was  exhibited  at  the 
Crystal  Palace  Electrical  Exliibition,  1892,  and  was 
awarded  a  uiedal  in  conjunction  with  other  novelties. 
Prominent  among  novelties^  the  firm  is  about  to 
introduce  a  new  wall  socket  which  will  commend 
itself  to  electrical  engineers  on  account  of  its 
simplicity  and  reliability. 

James  Menzles  a>'d  Co. — This  firm  has  had  a 
very   considerable    amount   of    business  from    the 
various  electric  companies  during  the  year,  more 
especially  from  the  City  of  Loudon   Electric  Com- 
pany, to  whom  they  have  supplied  about  200  miles 
of  wrought-iron   lubes  for  their  mains  throughout 
the  City.     They  have  also  supplied  a  considerable 
quantity  to  the  Hull  Corporation,  and  even  a  few 
steel  tubes  to  the  City  of  Glasgow  Electric  Company, 
but  in  this   latter  case,    we  understand,   they  are 
laying  their  mains  in  cast-iron  insulated   troughs.    ^ 
There  has  been  some  doubt  thrown  upon  this  system,  fl 
and  it  remains  to  be  seen  whether  it  will  be  a  success.    ™ 
It  is  somewhat  cheaijet  a.\*&t^\.,W\*\^i^'^xQ>aj^\*-vtQvx 


mains,  as  used  in  London,  appear  to  be  considerably 
more  substantial.  The  wrought-irou  tube  trade,  on 
the  whole,  has  nothiuo;  to  complain  of  with  regard  to 
electric  companies.  It  was  stated  some  years  ago 
that  this  trade  would  suffer  more  than  any  other 
from  the  substitution  of  electric  lighting  instead  of 
gas,  as  the  gas  companies  are  large  customers  of 
wrought-iron  tubemakers,  but  it  has  proved  quite 
the  contrary.  Where  the  electric  light  has  been 
used,  tbere  have  been  more  wrought-iron  tubes  used 
for  mains  than  there  would  have  been  had  there  been 
a  gas  installation. 

Mosses  and  Mitchell. — This  firm,  notwith- 
standing the  almost  universal  depression  of  trade, 
are  able  to  report  steady  progress  in  the  sale  of 
hard  and  flexible  vulcanised  fibre  sheeting,  washers, 
etc.  Their  marine  fibre  valves  still  retain  the  good 
opinion  of  the  mercantile  service  after  some  eight 
years'  test.  During  this  year  they  brought  before 
the  electrical  world  their  new  **  insulating  saddle 
staples,*'  and  these  are  so  much  liked  by  the  trade 
that  they  cannot  at  the  present  moment  execute  all 
the  orders. 

Paterson  and  Cooper. — Notwithstanding  the 
somewhat  depressed  condition  of  the  electrical 
engineering  trade,  Messrs.  Paterson  and  Cooper 
have  succeeded  in  securing  a  fair  share  of  work.  In 
shiplighting,  which  is  one  of  their  specialities,  the 
following  work  has  been  done;  the  ss.  "Cartha- 
ginian,** for  the  Allan  Line;  the  "Empress  of 
the  East "  ;  the  steam  yacht  "  Vanduara,"  for 
Stewart  Clark,  Esq.,  Paisley  ;  the  Clyde  Shipping,* 
Company's  steamers  "  Sanda,"  *' Dungeness,"  and 
"  Longships  "  ;  the  ss.  **  Cuidad  de  Cadiz,"  built  by 
Messrs.  Lobnitz,  of  Renfrew;  the  new  ss.  *'  Pere- 
grine,** of  the  General  Steam  Navigation  Company  ; 
the  North  of  Scotland,  Orkney,  and  Shetland  Steam 
Navigation  Company's  ss.  "St.  Giles";  and  the 
training  ship  "Shaftesbury."  Of  ships  in ,  hand 
there  are  at  present  the  ss.  "  Polynesian,'*  of  the 
Allan  Company;  the  ss.  "Princess  Beatrice/*  for 
Messrs.  Langlands  and  Co.,  Liverpool ;  and  the  ss. 
"Matin/'  for  Messrs.  Mudie  and  Sons,  Dundee.  A 
number  of  direct-driving  sets  and  other  shiplighting 
plant  have  been  supplied  for  vessels  wired  by 
other  firms  and  for  vessels  built  abroad.  A  fair 
amount  of  installation  work  has  been  done, 
the  principal  being  for  Messrs.  Gregory  and  Sons, 
Royal  mail  contractors,  Jersey ;  Messrs.  Lipton's 
establishment  at  Southampton ;  the  private  resi- 
dence of  E.  Cox,  Esq.,  Cardean,  Perthshire  ;  the 
Royal  Mail  Steamship  Company's  offices  ;  the  Im- 

?ierial  Ottoman  Bank ;  Union  of  Canton  Insurance 
Jompany ;  Messrs.  Mowlem  and  Co.,  Guernsey ; 
the  new  floating  bridge,  Portsmouth  ;  and  Broad- 
street  House,E.C.  The  large  installation  at  the  Dai/// 
Chronicle  ofiices  has  been  finished,  and  extensions 
are  being  made  to  the  l,G0O-hght  installation  at 
Messrs.  Nelson  and  Co.'s  refrigeration  stores  and 
wharf,  a  number  of  motors  for  ventilation  having 
been  erected.  The  principal  installations  in  hand 
are  Messrs,  Lipton's  establishment,  Glasgow;  Messrs. 
Workman,  Clark,  and  Co.'s  shipbuilding  yard  at 
Belfast ;  the  Eastern  Club,  Dundee ;  the  Northern 
Assurance  Company,  Dundee ;  the  Market  Hall, 
Hull ;  and  the  private  residence  of  H.  W.  Buddicom, 
Esq.,  Penbedw,  Mold.  In  manufacturing  depart- 
ments a  fair  average  has  been  maintained.  Although 
somewhat  below  last  year,  the  output  of  dynamos 
has  been  satisfactory.  A  considerable  basiness  has 
been  done  in  measuring  instruments,  several  large 
orders  having  been  received  from  abroad.  The  out- 
put of  arc  lamps,  switchboards,  and  general  elec- 


trical apparatus  has  also  been  fairly  maintained. 
The  immense  amount  of  basiness  being  done  in  the 
metropolis  is  exemplified  in  the  wiring  and  installa- 
tion work  carried  out,  the  employers  getting  current 
from  the  supply  companies  Messrs.  Paterson  and 
Cooper  have  carried  out  a  lot  of  this  class  of  work, 
among  which  we  may  mention  Messrs.  Brown. 
Shipley  and  Co.,  the  Colonial  and  Mutual  Insurance 
Company,  Messrs.  Bnllard,  King,  and  Co.,  Messrs. 
Alexander  Lawrie  and  Co.,  the  China  Traders* 
Assurance  Association,  Messrs.  Pollard  and  Co., 
the  Sea  Insurance  Company  and  Messrs.  Willis  and 
Co.,  the  Union  of  Canton  Insurance  Association, 
Messrs.  Parker  and  Thomas,  United  States  Lands 
Investment  Company,  the  Salvation  Army  Head- 
quarters, Royal  Mail  Steam-Packet  Offices,  the 
Imperial  Ottoman  Bank,  F.  Austin,  Esq.,  Messrs. 
Collett  and  Co.,  James  Walker.  Esq.,  Isambard 
Brunei,  Esq.,  Baker's  Hotel,  the  New  Victoria 
Concert  Hall,  J.  T.  Drew,  Esq.,  Messrs.  Hudson, 
the  Hon.  T.  E.  Vernon,  Colonel  Ollivant,  Charles 
Goolden,  Esq.,  Dr.  Tyrrell,  Dr.  Gordon,  R.  E. 
Noble,  Esq.,  Messrs.  Lipton's,  Messrs.  Morris  and 
Co.,  Messrs.  Sedgwick  and  Co.,  and  W.  Bald, 
Esq. 

Ronald  A.  Scott, — A  considerable  portion  of 
the  work  during  the  past  year  which  has  been 
turned  out  from  the  Acton  Hill  Works  has  been  in 
fulfihnotit  of  orders  for  the  navy,  the  whole  of  the 
distributing-boxes  used  in  the  navy  having  been 
ordered  from  this  firm,  as  were  all  the  switchboards, 
Besides  this  class  of  work  the  installation  on  board 
the  steam  yacht  "Ufcowana"  has  been  refitted. 
Mr.  Ronald  Scott  has  made  a  speciality  of  search- 
light plant,  and  a  complete  set  of  such  plant  has 
been  sent  to  Indis.  He  has  also  supplied  a  quantity 
of '24iu.  and  other  types  of  projectors  to  the  Grovern- 
ment.  Quite  recently  a  new  departure  has  been 
seen  in  London — a  projector  of  30,000  c. p.  having 
been  erected  on  the  roof  of  the  New  Palace 
Theatre,  for  which  the  necessary  fittings  and 
cable  were  also  supplied.  The  electric  light 
gear  for  the  Indian  Government,  for  H.R1.S. 
"Clive"  and  *' Canning'*  were  supplied  by  this 
firm.  At  present  a  number  of  large  dynamos  for 
the  Government  are  being  constructed.  An  instal- 
lation has  been  fitted  out  at  52,  Welbeck-street,  for 
the  supply  of  about  300  lights.  Another  installation 
at  Messrs.  Pratt  and  Sons,  Covent  Garden,  is  also 
being  carried  out.  It  will  be  remembered  also  that 
Mr.  Scott  initiated  a  series  of  experiments  for  the 
use  of  searchlights  for  military  purposes,  experi- 
ments being  carried  out  during  the  volunteer 
manoeuvres  at  Elstree,  at  Wimbledon,  and  Peri- 
vale.  Towards  the  end  of  the  yeai'  considerable 
interest  has  been  taken  in  the  method  of  projecting 
to  a  distance  words  and  pictures  by  means  of  the 
electric  light.  Altogether,  the  works  have  been  and 
are  busily  employed, 

SwiNBURNK  AND  Co.  hftve  to  report  a  very 
satisfactory  12  months'  working.  During  this  time 
their  business  has  considerably  increased  in  all  its 
branches,  both  Enghsh  and  foreign.  More  particu- 
larly they  have  to  report  a  great  extension  in  their 
foreign  connection.  The  firm  have  only  within  the 
last  two  or  three  months  taken  up  the  manufacture 
of  dynamos,  and  they  have  already  orders  for  several 
hundreds  of  horse-power  in  these  machines,  and  they 
oxpect  a  considerable  development  both  in  this  branch 
and  that  of  their  standard  switchboard  instruments, 
which  are  takmg  very  well.  Somewhat  slack  during 
the  three  summer  months,  the  firm  have  had  a 
heavy  press  of  work  ever  since,  and  contemplate  au 
extension  of  their  premises  in  the  spring. 
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Vaughan  and  Brown. — As  an  example  of  the 
activity  in  the  London  district,  and  the  spread  of 
electric  lighting,  we  may  give  a  list  of  the  works 
executed  by  this  firm  during  the  past  year  :  Shaftes- 
bnry-mansions,  the  Raleigh  Club»  S.  Skinner,  Esq., 
W.  Wood.  Esq..  J.  Willings.  *' BewlayH/'  Poly- 
technic, Lines  and  Son,  Harris  and  Son,  the  Wash- 
ington Restaurant,  "  Kettners,"  the  Boar  and  Castle 
public-house,  Adelphi  Stores,  Shepherd  and  Flock, 
Cannon,  Peacock  Tavern,  Castle,  Bun  Shop.  Daniel 
Lambert,  Old  London  Coffee  House,  Cbandos, 
Princes  Head.  Globe  Hotel,  Bedford  Head  Hotel, 
Trafalgar-square  Theatre,  New  Palace  Theatre  (over 
1,000  lights,  also  very  handsome  fittings,  electro- 
liers, brackets,  etc.),  Sext  n's  large  horse  repository. 
A  complete  installation  has  been  put  in  at  the 
Royal  Albert  Music  Hall.  The  firm  is  at  present 
engaged  upon  the  Priiice  of  Wales  and  Globe 
Theatres,  Hotel  Metropole,  Margate ;  Boar  and 
Castle,  Oxford-street;  Flying  Horse,  Oxford-street; 
Blue  Posts,  Tottenham  Court-road ;  Messrs.  Faulk- 
ner's tobacco  factory,  Blackfriars  -  road  ;  Messis. 
Scriven's  printing  works,  Fleet-street ;  and  Dr. 
Waugh's,  86.  Wimpole-street,  W. 


The  following  is  a  complete  list  of  applications  for 
provisional  orders  deposited  with  the  Board  of  Trade 
up  to  the  2l8t  of  December,  189*2,  under  the  pro- 
visions of  the  Electric  Lighting  Acts  1882  to  1890  : 


Title  of  Order  and  Description  of 
Area. 

Altrincham  and  Bowdon  Electric 
Lighting  Order.  The  Local 
Board  DifitrictB  of  Altrincham 
aod  Bowden  and  a  portion  of 
the  District  of  the  Rural  Sani* 
tary  Authority  for  the  Altrin- 
cham Union. 

Bamet  Ix»cal  Board  Electric  Li^h!  - 
ini;  Order.  The  District  of  the 
Local  Board. 

Beckouham  Electric  Lit^htini; 
Order.  A  portion  of  the  l^arish 
of  Beckenhnm. 

Bridgend  Electric  Lighting  Order. 
The  Urban  Sanitary  District  of 
Bridgend. 

Brighton  Electric  Supply  Order. 
Toe  Municipal  Borough  oi 
Krigbton. 

Colcbeeter  Electric  Lighting  Or<ler. 
The  Borough  of  CoIcheBter. 

Eooles  Electric  Lighting  Order. 
The  Municipal  Borough  of 
Eoolae. 

Thk  Countv  or  London. 

Uackney  Electric  Lijphting  Order. 
The  Ditftrict  of  the  Board  of 
Works  for  the  Hackney  nit^trict. 

Uammeramith  Electric  Lighting 
Order.  The  Pariah  of  Hammer- 
mnith. 

IidingtoQ  Electric  Lighting  Order. 
The  Pariah  of  St.  Mary,  IsLing- 
too. 

Islington  Electric  Lighting  Order. 
The  Pariah  of  St.  Mary,  Isling- 
ton. 

Poplar  District  Electric  Lighting 
Order.  The  District  of  the 
Board  of  Works  for  the  Poplar 
District. 

St.  Mary,  Islington  (North),  Elec- 
tricicv  Supply  Order.  A  portion 
of  the  rariah  of  St.  Mary, 
Iflliogton . 

Nowcastle-  upon  -  Tyne  Electric 
Lighting  Order.  The  City  and 
County  of  N'ewca»tle-upon-Tyne. 

NewBoarkot  Electric  Lighting 
Order.  The  Urban  Sanitary 
District  of  Newmarket. 

Partick  Electric  Lif^'hting  Order. 
The  Burgh  of  Partick. 

Reading  Electric  Supply  Order. 
The  Borough  of  Keading. 


Name  of  Promoters, 

Manchester      Edi£ion  •  Swan 
Company,  Limited. 


Thu  Local  Board. 

The  Local  Board. 

The  Local  Board. 

Brif^hton  and  Hove  Electric 
Light  Company,  Limited. 

The  Corporation. 

The  Corporation. 


The  Board  of  Worke. 
The  Veetry. 
The  Veetry. 


County  of    London    Electric 
Lighting  Co.,  Limited. 

The  Board  of  Works. 


Holloway  Electricity  Supply 
Company,  Limited. 


Newcaatle-upoQ-Tyiie    Elec- 
tric Supply  Co.,  Limited. 

Britiali  Electric  Light  Com- 
pany, Limited. 

The  Commisaiouers  of  Police. 

Koadinj;      Electric     Supply 
Company,  Limited. 


Title  of  Order  and  DoBcription  of 
Area. 

Taunton  (Corporation)  Electric 
Lighting  Order.  The  Municipal 
Borough  of  Taunton,  and  a 
portion  of  the  District  of  the 
Taunton  Union  Hurol  Sanitary 
Authority. 


Name  of  Promoters, 
The  Corporation. 


OBITUARY. 


The  news  is  received  of  the  death  of  Marmaduke  M.  M. 
Slattery,  whose  name  is  known  generally  throughout 
America  in  connection  with  the  Fort  Wayne  system  of 
lighting.  Hewasbornin  Limecick, Ireland,  in  1851,  and  was 
educated  at  Marlborough  College,  obtaining  a  B.A.  degree 
in  1S73.  lie  was  asBociated  in  the  early  days  with  Mr. 
Lane  Fox  in  experimental  work,  and  went  to  America  at  the 
time  of  the  electric  lighting  boom  in  1880.  He  joined  one  of 
the  prominent  New  York  companies,  but  afterwards  went 
to  Fort  Wayne,  Indiana,  where  he  developed  the  very  sue- 
ceaeful  alternating-current  system  which  was  associated 
with  bis  name.  Mr.  Slattery  had  lately  given  much  atten- 
tion to  storage  batcery  work.  He  was  greatly  liked  among 
the  electrical  fraternity,  and,  possessing  considerable  literary 
abihty,  was  a  well-known  member  of  the  Boston  Society 
of  Arts. 


ELECTRIC  LIGHT  AND  POWER. 

BY  ABTHUR   F.  GUY,  ASSOC.  MKM.  INST.  ELBCTBIOAL  KNUIKEBBtt. 

(All  rights  reservfd,) 

VI.— OHM'S  LAW  AND  THE  ELECTRIC  CIRCUIT. 

(Continued  from  pc^ge  585,  Vol.  X,) 

Simple  and  Divided  Circuits. — The  most  simple  electric 
circuit  possible  is  shown  in  Fif^.  6  ;  in  this,  as  well  as  in 
any  other  circuit,  simple  cr  divided,  the  whole  circuit  may 
be  classed  into  three  distinct  portions — namely,  (I)  the 
generator,  or  source  of  electricity,  (2)  the  conducting  wires, 
with  switches,  etc.,  (3)  the  source  of  H^ht,  heat,  or  power. 


Fjo.  6. 

As  a  generator,  the  dynamo  is  mentioned,  and  the  elec- 
tricity so  produced,  after  being  guided  whither  it  is  re- 
quired, is  made  to  do  work  by  producing  a  source  of  light 
as  an  arc  or  incandescent  lamp,  by  producing  heat,  as  an 
electric  heater,  or  by  producing  mechanical  power,  as  an 
electromotor. 

The  first  portion  of  the  circuit,  that  of  the  dynamo,  and 
limited  by  T^  Tj  on  either  side,  is  known  as  the  internal 
circuit,  whilst  the  other  two  portions,  those  belonging  to 
the  conducting  wires,  and  the  lamp,  or  other  apparatus,  are 
known  as  the  external  circuit. 

In  Fig.  6,  T  signifies  the  positive  terminal  of  the  dynamo, 
where  the  electricity  is  supposed  to  make  its  exit,  or  flow 
into  the  external  circuit  at  Tj ;  it  leaves  the  external  circuit 
and  completes  the  circuit  by  entering  the  generator,  whence 
it  came.  The  distinction  betweea  E.M.F.  and  difference  of 
potential  has  been  fully  explained,  and  here  we  can  now  with 
advautaf^c  apply  this  distinction.    Th&tl.\V.V.^uv  x&Asiv^NiSw 


difference  of  potential,  baa  ita  seat  in  the  coils  of  the  armature 
of  the  djuamo,  and  is  that  which  urgea  the  flow  of  current 
through  the  whole  of  the  circuit,  external  and  internal,  so 
that  the  current  starting  from  one  point  of  the  armature 
coils  enters  the  external  circuit  by  the  terminil  T,  flows 
along  the  conducting  wire,  through  the  Ump,  back  through 
ine  other  conducting  wire,  and  so  by  terminal  Tj  into  the 
armature  coil  whence  it  started,  thus  completing  the  entire 
circuit.  It  is  evident  that  a  certain  amount  of  potential 
will  be  lost  by  forcing  the  current  from  its  starting  point 
to  the  terminal  T,  because  the  current  has  to  be  urged 
through  the  resistance  offered  by  the  wire  comprising 
the  armature  coils  and  the  field-magnet  coils.  Again,  a 
certain  amount  of  potential  will  be  lost  by  forcing  the 
current  from  the  terminal  Tj  back  to  its  start- 
ing pointy  again  due  to  the  resistance  offered  by  the 
armature  coils  and  the  field-magnet  coils.  Multiplying  the 
internal  resistance,  which  is  that  between  the  two  ter- 
minals, T  and  Tj,  by  the  square  of  the  current  flowing,  or 
what  amounts  to  the  same  thing,  multiplying  the  drop  of 
potential  between  T  and  Tj  by  the  current,  will  give  the 
electric  energy  that  is  lost  in  the  dynamo.  The  second 
portion  of  the  circuit  comprises  the  two  conducting  wires, 
one  leading  to  the  lamp,  called  the  positive  or  -I-  wire,  and 
the  other  leading  from  the  lamp^  called  the  negative  or 
-  wire.  Both  may  be  taken  as  similar;  therefore,  multiply- 
ing the  resistance  of  the  two  wires  by  the  square  of  the 
current  will  give  the  electric  energy  lost  in  the  two  con- 
ductors. 

The  third,  or  remaining  portion,  is  the  lamp,  or  other 
apparatus,  and  the  energy  utilised  here  is  obtained  in  a 
similar  way.  A.dding  the  three  results  together  gives  the 
total  energy  generated  by  the  dynamo,  and  since  the  energy 
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Fig.  7. 

that  is  sent  into  the  external  circuit  (tbrough  the  conduc- 
tors and  lamps)  is  the  amount  given  out  by  the  machine, 
hence  the  ratio  between  the  tottil^  or  internal  +  external 
power,  and  the  external  power  gives  the  efficiency  of  the 
machine.  To  give  an  idea  of  the  various  losses,  it  may  be 
said  that  10  per  cent,  of  the  total  electric  power  developed 
16  lost  in  the  internal  or  machine  part  of  the  circuit, 
5  per  cent,  in  the  conducting  wires,  and  the  rest 
utilised  in  the  lamps.  With  the  game  amount  of 
current  in  all  parts  of  the  circuit,  the  loss  muU  be 
proportional  to  the  drop  of  volts.  Using  these  values,  and 
having  a  working  difference  of  potential  between  the 
terminals  of  the  dynamo  of  100  volts,  the  maximum  poten- 
tial in  the  internal  circuit  may  be  about  112,  six  being  lost. 
U[M>n  reaching  the  positive  terminal,  the  potential  there 
will  be  106.  Allowing  2A  per  cent,  for  the  positive  con- 
ductor, we  have  about  103  at  the  point  of  the  circuit  where 
the  current  enters  the  lump.  On  passing  tbrough  the 
lamp  the  resistance  is  very  high,  and  it  is  here  that  the 
power  is  utilised,  so  that  on  coming  out  of  the  lamp  the 
potential  is  vary  low,  say,  oidy  nine.  Allowing  an  equal 
drop  along  the  negative  conductor,  we  have  a  potential 
of  six  at  the  negative  terminal  of  the  machine,  the  reicain- 
ing  six  being  lost  in  the  internal  circuit. 

We  have  discussed  the  resistance  of  a  circuit  when  there 
is  only  one  path  for  the  current  to  flow  along,  but  what 
effect  upon  the  current  would  divided  paths  have  7  This 
is  a  matter  that  may  lead  to  complicated  calculations  where 
the  divided  paths  are  numerous  and  of  irregular  resistance, 
etc.  ;  so  we  will  begin  with  the  simplest  and  gradually 
work  towai-ds  those  not  so  simple,  and  when  a  certain 


limit  has  been  reached  more  advanced  problems  will  merely 
be  referred  to,  since  they  would  not  be  suitable  here. 

Study  Fig.  7,  At  the  point  P  of  the  conductor  a  it  will 
be  seen  that  the  conductor  divides  into  two  paths,  c  and  d; 
let  each  have  the  same  length  and  the  same  diameter, 
this  diameter  being  the  same  as  that  of  a  and  b  at 
the  point,  Pj,  c  and  d  join  together  or  to  the  conductor  b. 
Resistance  is  inversely  proportional  to  cross-sectional  area, 
therefore  the  combined  area  of  c  and  d  must  be  double  that 
of  either  of  them  alone  ;  hence  the  combined  resistance  must 
be  one  half  of  either  of  them  alone.  The  amount  of  current 
in  a  circuit  is  the  same  at  all  points,  so  that  whatever 
current  flows  past  the  point  P  of  a  into  the  two  divided 
paths,  c  and  /i,  the  same  amount  must  arrive  at  the  point 
P]  of  b.  The  area  of  c  is  equal  to  the  area  of  d^  hence  the 
current  will  divid  e  equally  at  P  ;  one  half  going  through  r, 
the  other  half  going  through  d  at  Pj  the  two  halves  unite 
again.  Putting  the  resistance  of  c  and  d  at  10  ohms  each, 
the  combined  resistance  will  be  10  -^  2  =  5  ohms,  and 
if  50  amperes  flow  past  P,  25  will  flow  past  c,  and  25  past 
(/.  If  a  and  b  were  divided  into  four  paths,  instead  of  two, 
alt  four  having  the  same  diameter  and  the  same  length,  con- 
sequently the  same  resistance,  then  the  combined  resistance 
of  the  four  would  be  one-fourth  of  that  offered  by  a  single 
one;  hence  the  current  would  split  into  four  paths,  and  for 
any  number  of  paths  having  equal  resistance,  the  combined 
resistance  is  obtained  by  dividing  the  resistance  of  a  single 
path  by  the  number  of  paths  there  are. 


or. 


R 


r 
—I 

n 


where   R  =  the  combined   or  total   resistance,   r    =   the 
resistance  of  a  single  path,  and  n  ^  the  number  of  paths. 


Fm.  8 

When  two  or  more  paths  are  open  to  a  current  these 
paths  aro  said  to  be  in  "  parallel,"  so  that  the  two  wires, 
r  and  f^,  in  Fig.  7  arc  in  parallel.  When  the  end  of  one 
path  is  joined  on  to  the  end  of  another  [>ath  so  as  to  make 
one  continuous  length,  then  these  two  psiths  are  said  to  be 
in  **  series,"  BO  that  the  single  path,  ^£,  is  in  aeries  with 
the  divided  paths,  c  and  d:  also  r  and  d  are  in  series  with 
the  single  path,  h,  hence  a,  c  and  d,  h  are  all  in  series,  and 
the  tot^il  reststance  of  these  three  paths  would  be  resistance 
of  a  -f  combined  resistance  of  c  and  d  -t-  resistance  of  b.  Let 
It  =  20  ohms,  c  ^  b  ohms,  (/  =  5  ohms,  and  /»  =  20 
ohms.  The  Brst  thing  to  be  done  is  to  find  the  equiva- 
lent or  combined  resistance  of  c  and  d  ;  this  is,  5  -r  2  =  2*5, 
so  that  the  combined  resistance  of  the  two  paths,  c  and  r/, 
is  the  same  as  if  they  were  replaced  by  a  single  path  having 
a  resistance  of  2  5  ohms.  All  being  in  series,  the  total 
resistance  is  20 -t-  2-5  +  20^42'5  ohms.  In  Fig.  8,  the  cal- 
culations are  a  little  more  difficult.  We  have  again  a 
divided  path  between  the  two  pointSj  P  and  Pj,  and  the 
two  conductors,  r  and  d^  have  in  this  case  unequal  resist- 
ances, due^  say,  to  length,  therefore  c  is  drawn  shorter  than 
d.  We  will  first  find  the  combined  resistance  and  then  the 
way  the  current  divides  itself.  When  treating  of  unequal 
resistances,  it  is  convenient  to  convert  them  into  conducti- 
vities, and  having  found  the  value  of  the  combined  con- 
ductivity of  all  the  paths,  to  then  reconvert  them 
into  combined  resistance.  Conductivity  of  a  path  is  in 
inverse  propoition  to  the  resistance,  and  resistance  is  id 
inverse  proportion  to  the  conductivity — that  is,  putting  k 

for  conductivity  and  r  for  reaiatance,  we  have  ^  x   -  and 
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roc    — ;  ao  that  the  conductivity  is  the  reciprocal  of  the 

fC 

reeistaoce,  and  iric^  versd.  Instead  of  considering  two 
resistance  paths  we  will  consider  two  conducting  (.tath?,  one 
of  which  conducts  better  than  the  other  because  it  huB  less 
resistance  than  the  other.  It  is  evident,  that  the  combined 
conductivity  of  the  two  conducting  paths  is  equal  to  their 
aum  J  giving  a  resistance   of  )\  to  r,   and    f^   to  d,  their 

respective  conductivities  will  be  -  and  — 

Combined  conductivity  =s  _  +  _, 

r.      ,,  ^ 

and  putting  R  for  the  combined  resistance,  we  have  ^  for 
the  combined  conductivity ; 

therefore 


..i.i 


U  +  r. 


and  converting  conductivities  into  resistances,  we  get 


R 


Putting  the  above  law  into  words,  this  means  that  the 
combined  resistance  of  two  unequal  resistances  in  parallel 
is  obtained  by  dividing  their  product  by  their  sum  ;  for  let 
the  resistance  of  c  be  15  ohme,  and  that  of  d  be  20  ohmBj 
then  the  combined  resistance  will  be 


15  X  20  _^  300 

16  X  20      35 


=:8"fi7  ohms. 


(To  he  amiinued.) 


COMPANIES'  MEETINGS. 
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YORKSHIRE  HOUSE-TO-HOUSE  COMPANY. 

Tbe  ordinary  general  meeting  of  the  aharehoM^rs  of  the  York- 
shire HoQse-to-nouse  Electricity  CoiDpany,  Limited,  wafl  hold  on 
December  28th  at  the  Oreat  Northern  Railway  Station  Hotel, 
Leede.  Mr.  Grosvenor  Tulbot  {chairman  of  the  Directors)  pre- 
sided.    The  report  of  the  Directors  w&a  taken  as  read. 

The  CbAlrman.  in  moving  the  adoption  of  the  report  and  state- 
ment of  accounts,  said  the  meeting,  whtch  was  held  before  any 
accounts  could  bo  returned  of  revenue,  really  required  very  little  to 
be  said  by  him.  When  the  present  Directors  came  into  office  there 
WM  very  little  time  left  for  Uiem  to  settle  what  Lhey  wore  going  to 
do  before  the  date  camo  when  all  the  preliminary  work  must  be 
settltMl  ;  for  the  pro8(>ectu9  was  only  issued  on  the  2Uth  of  March, 
ADd  on  the  following  4th  of  April  all  the  necessary  requirements 
of  the  provisional  order  had  to  be  compUed  with — that  was  to  eay, 
they  bad  to  get  an  amount  of  share  capital  which  they  considered 
would  justify  them  in  commencing  their  work,  and  they  had  to 
pay  £5,000  down  to  the  Board  of  Trade  to  show  that  they  wore  in 
earnest  in  what  they  were  about  to  do.  That  was  done,  but  it 
was  done  by  the  strenuous  exertioun  of  the  Directors,  and  by 
holding  daily  meetings  from  the  time  of  their  appointment 
till  the  4th  of  April.  The  Company  had  in  its  hands  the 
power  of  lighting  the  whole  borough  of  Loeda  by  electricity — a 
power  which,  he  was  adnsed,  would  not  bo  interfered  with  an  long 
as  the  Company  provided  sulficient  light  and  gave  all  reasonable 
requirements  to  the  inhabitants  of  the  borough.      When   they  hod 

fot  this  order  and  all  urcliuiinary  umtterH  settled,  the  first 
usineas  was  to  obtain  lanct.  They  advertised  for  land  in  those 
positions  which  they  thought  would  meet  their  requirements,  and 
they  had  a  considerable  number  of  replies.  The  sites  offered  were 
~  inspected,  but  they  came  to  the  unanimous  conduction  that  the 
)  they  bad  purchased  in  Whitehall-road  was  by  far  the  best. 
At  site  woe  more  expensive  than  thoy  thought  they  would  have 
to  give  for  their  lirHt  instalment,  but  the  Directors  considered  that 
the  outlay  of  that  money  was  the  best  in  the  end.  They  wore 
receiving  a  considerable  income  from  premises  erected  on  the  site, 
and  which  were  not  at  present  required  by  tho  Company,  bub  as 
ao  electric  lighting  station  tho  site  had  many  most  admirable 
requirements.  In  the  tirst  place,  it  was  on  their  line  of  lighting, 
as  they  had  only  to  cross  the  road  to  Wellington-street,  and  that 
allowed  them  to  save  au  amount  of  money  in  the  initial  cost  of 
cables,  and  to  leaeen  tho  expense  of  cables  and  repairs.  Another 
advantage  was  that  by  gettingthat  station  they  acquired  the  righbof 
taking  water  from  the  river,  and  by  a  small  expenditure  in  titters, 
they  bad  got  the  very  beet  possible  water  for  their  purpose,  at  no 
eoflt  at  alh  The  site  was  on  the  bank  of  the  river,  where  previouftly 
there  was  a  coal  wharf,  and  they  could  receive  all  their  coal  hy  the 
river,  so  that  they  would  bo  great  gainers  by  the  cheapness  of  coal, 
and  by  having  to  pay  nothing  for  water.  Another  actvantago  was 
that  they  would  require  no  ollicea  in  the  centre  of  the  town,  as  an 
offioe  at  the  central  station  would   be  quite  requisite  for  their 


purpoee.  They  had  begun  the  work  with  a  body  of  109  ehare- 
holaers,  who  hod  taken  up  7.298  shares,  and  it  would  be  seen  by 
the  accounts  that  they  had  left  £6,000  on  the  land  and  premises, 
so  that  thoy  considered  they  hod  now  started  with  capital  sufficient 
fully  to  work  the  instalment  which  they  had  commenced  with. 
When  they  hud  got  their  site,  there  came  the  Question  of  tho 
Rystcm  to  D6  adopted,  and  the  raeane  of  carrying  that  ftystem  out 
to  a  Bucceseful  issue.  A  system  of  electric  lighting  was  a  matter 
of  puch  an  extremely  technical  character  that  the  Directors  had 
to  take  largely  into  consideration  the  opinion  of  their  elec- 
trical engineer.  They  found  that  the  By«tem  which  Mr. 
Hammond  advised  was  a  system  in  operation  in  other  towns 
similar  in  their  character  to  Leeds,  and  they,  therefore,  were 
glad  ro  take  up  the  system  as  recommended.  But  they  did  not  wish 
to  take  up  that  eyntem  on  their  own  responsibility,  or  on  tho 
renponsibility  of  Mr  Hammond,  and  they  put  his  plans  and 
spcScificationB  before  Mr.  Preece,  the  celebrated  engineer  to  the 
Government,  and  he  endorsed  the  plans  as  being  admirably 
adapted  to  the  work  in  band.  Having  settled  their  system,  they 
invited  lenders  for  their  plant,  and  they  received  large  numbers. 
These  were  exhau8tively  gone  through  by  the  enjnneer,  and  were 
com{)ared  in  every  wny,  both  for  cheapness,  productiveness,  and 
fltrongth,  and  he  reporte<l  to  the  Directors  The  finna  they  decided 
to  give  the  contracts  to  were  all  Hrmti  of  tho  highest  status  ;  and 
in  addition  to  that,  thoy  asked  two  of  the  Directors  who  were 
eminently  qualified  by  their  technical  knowledge  to  go  through 
the  plans  and  tenders,  and  see  if  they  could  Huggest  any  improve- 
ments on  the  plans  recommended  by  Mr.  Hammond.  These 
gentlemen  did  so,  and  several  improvements  which  they  thought 
would  add  to  the  strength  of  the  machinery  were  cheerfully 
adopted  by  tho  contractors  for  tho  work.  All  this  plant  had  been 
manufactured.  The  dynamos  were  waiting  to  be  delivered,  and 
the  engines  were  waiting  to  be  put  down  as  soon  as  the  roof  was 
on.  He  was  glad  to  think  that  in  making  these  contracts 
the  price  which  Mr.  Hammond  hud  estimated  had  not 
been  exceeded  to  any  appreciable  extent.  There  had  been 
some  delay  in  tho  erection  of  the  buildings,  and  some  delay  in 
getting  foundations  which  were  considered  by  the  architect  amply 
sufficient  for  the  work  which  had  to  be  built  upon  them.  With 
regard  to  lighting,  they  had  received  applications  for  8,000  lamps 
of  8c.p.  each.  That  was  a  very  large  number  of  lights  to  be 
appltea  for  absolutely  before  tho  town  hud  had  an  opportunity  of 
seeing  the  light  in  operation,  and  lie  hud  no  doubt  himself  that 
before  the  worko  were  fully  in  operatiun  lliuy  would  have  as  many 
lamf)s  applied  for  as  they  were  able  to  supply.  They  must  re- 
member that  they  could  (|ua<lruplo  their  machinery  on  the  spot 
where  they  were,  so  that  when  the  time  came  for  an  increased 
Bupjily  there  would  be  no  delay.  Thoy  would  put  down  fresh 
machinery  as  soon  us  it  was  required  to  meet  their  wants.  In 
erecting  this  plant  he  thought  they  might  congratulate  themselves 
upon  the  period  for  commencing  their  work.  Iron  and  «teel,  both 
of  whieh  entered  largely  into  the  compOBition  of  their  work,  were 
cheap  ;  copper,  which  entered  into  their  cables,  was  also  very 
cheap,  therefore  they  htid  begun  at  n  time  when  if  any  company 
coula  make  it  pay  they  ought  to  do  so.  Tlioy  ho^i  got  all  their 
mainn  laid  in  the  district  where  they  were  going  to  supply  their 
firKt  instalment,  and  also  the  cables,  except  up  Headineley-lahe, 
60  that  directly  they  bad  their  machinery  in  operation  thoy  would 
be  in  a  position  to  light  every  lamp  for  which  they  had  an  appli- 
cation. He  truHte<]  that  that,  their  first  meeting,  would  he  an 
augury  of  a  succe^aful  syBtem  of  electric  lighting  for  the  borough 
of  Leedti. 

BIr.  B.  W  Eddlson  seconded  the  resolution. 

Mr.  R  Hammoad,  in  supporting  the  resolution,  remarked  that 
he  would  like  to  ^ay  &  few  worda  \i\x>n  the  industry  in  general, 
nitd  especially  as  to  the  reasons  why  it  was  deemed  advisable  to 
secure  thia  provisional  order  in  Leeds.  The  passing  of  the 
Electric  Lighting  Act  of  18tt8,  which  amended  the  Act  of  1882, 
was  coui^idered  by  those  In  the  industry  as  a  great  step  in  advance. 
L'mler  the  old  Act  there  was  power  of  purchase  given  to  local 
iiuthorities  at  tho  end  of  21  years.  Capitalists  were  not  inclined 
to  invent  their  money  under  such  circumritancea,  and  tho  curious 
thing  hapijened  that  not  any  single  scheme  was  carrie<l  out  under 
the  old  Act.  They  agitated  lor  some  years  for  an  amendment  of  the 
Act,  and  in  I8S8  an  Act  was  passed  by  which  the  power  of  purchase 
was  extended  from  21  years  to  42  years.  It  was  then  that  tho 
founders  of  this  <*ompany  considered  that  there  was  a  large  tield 
in  Yorkshire  for  tho  laying  down  of  central  stations,  and  that 
Leeds,  among  other  places,  certainly  afl'orded  a  very  splendid  tield 
for  electric  lighting,  but  there  was  one  particular  clause  in  the 
Electric  Lighting  Act  of  1H88  whioh  maae  it  extremely  difficult 
to  obtain  provisional  orders  where  the  local  authorities  were 
op{>osed  to  theui.  It  provided  that  the  local  authorities  had  to 
give  their  consent  to  the  entrance  of  the  electric  lighting  com 
{jany  before  the  Board  of  Trade  was  approached.  Shortly  after 
tho  passing  of  tho  Act  of  1888,  when  the  Company  applied  to  tho 
various  authorities  throughout  Yorkshire,  it  was  met  in  almost 
every  case  with  tho  reply  that  if  electric  lighting  appeared  to  be 
so  good  a  btiaitiess,  the  towns  preferred  to  do  it  tnemsolvea  Leeds 
was  among  the  towns  that  so  replied,  and  it  appealed  at  one  time 
as  if  the  Company  would  not  be  able  to  obtain  any  provisional  order. 
The  Electric  Lighting  Committee  of  the  Council  made  up  their 
minds  to  do  the  work,l>ut  it  was  not  confirmed  by  the  Corporatioo, 
and  tiie  Yorkshire  House-to-Houee  Electricity  Company  even* 
tually  obtained  the  provisional  order.  It  was  necessary  to  coneider 
the  arrangement  of  the  terms  of  purchase,  if  the  Corporation  of 
Leeds  was  not  disfmsod  to  grant  powers  to  the  Comf>any  which 
would  give  it  an  unfettered  tenure  for  42  voars.  Ho  had  a  great 
deal  to  do  with  the  negotiations  which  resulted  ii\  taixsA  ^V 
purchase  which  were  deemed  \jo  \»  «iX.tt(TOfeVj  Vkvi  .    *tVx»  Var 


ftti(m  h«d  the  power  of  ftcqairinff  that  dodertAkin^  at  any 
time  on  ^ivinj;  A  nuffioient  amount  of  Leeds  Corporation  stock  to 
eecare  ft  per  ront.  per  annum  upon  the  amount  expended  by  the 
Company.  With  regard  to  the  oft^repeated  rumouni  that  electric 
Uffbtine  companies  in  the  past  had  proved  failures,  he  would  like 
to  say  it  was  not  true  that  electricity  nupply  companio^^had  prored 
failuree.  With  theexception  of  a  little  iiUcc  at  Ipswich,  which  only 
obtained  it«  order  last  year,  ana  did  not  make  a  fair 
fltart,  there  was  not  a  sin^j^le  instance  of  a  company  foi*  the  supply 
of  electricity  which  had  not  met  with  auccese.  They  must  dis- 
criminate between  the  old  companies  that  were  pot  up  for 
trafficking  in  patenta.  nnd  those  which  were  now  formed  for  the 
supply  of  electricity.  He  felt  extremely  confident  that  the  industry 
in  which  they  were  en^a^ed  in  Leeds  wax  a  sound  one,  and  he  was 
able  to  feel  that  confidence  all  the  more  when  he  saw  the  returns 
which  were  now  made  annually  to  the  Board  of  Trade  of  the  elec- 
tricity supply  companies,  and  was  able  to  analyse  the  actual  cost 
of  production,  which  was  such  as  to  make  him  second  most 
wannlv  the  remarks  of  the  Chairman,  that  at  the  station  in  Leeds 
it  would  be  possible  to  produce  electricity  more  cheaply,  or  as 
cheaply,  ae  at  any  other  place  in  the  kingdom.  Looking  at  the 
question  from  a  consumer's  point  of  view,  he  said  it  was  manife.*»tly 
of  great  advantage  to  the  tradesmen  of  Lo<}df>  to  have  the  electric 
lieot.  There  waA  hardly  a  business  which  wai*  carried  on  in  Leeds 
of  which  it  could  not  be  said  the  electric  lijjht  wou)d  show  the 
fcooda  off  better,  and  would  deteriorate  them  less  than  any  other 
form  of  illumination.  It  waa  a  satisfaction  to  a  body  of  share- 
holders to  feel  that  they  were  engaged  in  something  that  was 
distinctly  benefiting  the  town. 

The  resolution  was  adopted. 

On  the  motion  of  the  Ch&lrmjui,  seconded  by  Mr.  J.  T.  Pearson, 
the  ap|»ointment  of  the  Directors  was  confirmed. 

Mr.  (»ro6venor  Talbot  and  Mr  R.  W.  Eddison,  the  retiring 
Directors,  were  ro-electod,  and  Mr.  John  Gordon,  Jan.,  was 
appointed  auditor. 

The  CluUnnui  said  that  many  gentlemen  might  know  that  they 
had  put  down  temporary  plant.  They  had  been  able  to  obtain  an 
excellent  engine  for  a  short  time  at  a  rent  of  «>  much  a  month  ; 
they  hail  upe<l  one  of  their  own  dynamos,  nnd  ihey  bad  had  a  nhed 
rented  to  them  by  the  Midland  Raihtay  Company.  They  had  an 
instalment  of  a  limited  number  of  light«,  which  had  proved 
eminently  satisfactory  to  everybody  who  had  used  it. 

Mr.  Hammond,  in  proposing  a  vote  of  thanks  to  the  Chairman, 
alluded  to  the  tem|>orarT  plant,  remarking  that  the  shareholders 
would  bo  gla/1  t^  know  that  while  they  had  made  an  oetimate  that 
tbey  would  supply  a  certain  number  of  units  by  it  nightly,  they 
had  Bupphe<l  double  as  much,  and  if  everything  went  on  at  that 
pace  it  showed  how  healthy  the  business  waa. 

Kr.  ftedmayne  f^econdcd  the  resolution,  which  was  adopte^lt 
aod  the  meeting  was  brought  to  a  clo?e. 


i     ELMORE'S  WIRE  MANUFACTURING  COMPANY. 

The  second  annual  ordinary  meeting  of  the  shareholders  of 
Elmore's  Wire  Manufacturing  C-ompany.  Limiled.  was  held 
immediately  after  that  nf  Elmore's  Patent  CV>p|«r  ne[>ositing 
Company.  It  was  presided  over  by  the  same  chairman  (Mr.  J. 
Jepson  Atkinson) 

The  Chairman  formally  moved  the  adoption  of  the  acoounba, 
and  this  was  seconded  by  Ifr.  Hajrs. 

A  StiAreliolder  said  he  would  like  to  know  when  the  wireworks 
were  to  be  in  o[>enition 

The  ChalriBAB  explained  that  fairly  good  progr-eHD  had  been 
made,  and  that  in  all  probability  the  wireworks  would  be  in  full 
working  order  in  a  week'H  time. 

Mr.  Johnson  also  aitsured  the  meeting  that  the  wireworks 
would  bo  started  in  earnest  next  week.. 

A  Shareholder  said  that  he  had  been  to  see  the  works  for  him- 
self, and  expre^iFiod  himself  as  being  perfectly  satisfied  with  the 
progress  that  Itad  been  made. 

Another  Shareholder  observed  that  he  thought  it  bad  been 
understood  that  there  were  orders  in  hand  ax  far  back  as  two 
years  ago. 

The  Chalrmnn  :  So  wo  had. 

Shareholder  :  Then  why  were  they  not  executed  ? 

Mr.  Hays     Because  we  had  not  sufficient  money. 

Mr.  Johnson :  What  applie<i  to  the  former  company  applies 
equally  to  this — it  was  largely  in  want  of  funds. 

The  Chairman,  in  renly  to  a  quescioti  Trom  u  shareholder,  said 
that  it  was  calculated  tnat  the  works  would  produce  from  MO  tons 
to  40  tons.  The  plant  laid  down  was  contemplated  to  produce 
35  tons.  He  had  every  possible  reti^on  to  believe  that  the  initial 
difficulties  having  been  overcome,  the  wire  company,  like  the 
copper  company,  would  more  than  realise  all  that  had  been  pre< 
dieted  of  it. 

The  report  and  accounts  were  afterwards  adopted,  and  the 
meeting  terminated  with  a  vote  of  thanks  to  the  Directors,  pro- 
posed by  Mr.  Bays. 


NEW  COMPANIES  REGISTERED. 


company  in   all   Its   branches,  and   to  manufacture  and  deal  in 
electric  apparatus  of  all  kind.     The  first  signatories  are  : 

Shares. 

E   M*Euan  Smith.  253,  Cromwell  road.  S.W 1 

J   F.  Jones,  25  Colferoad,  Forest  Hill.  S.E 1 

R    C    Bolton.  Clifton  House,  Crouch  End.  S I 

C.  W.  Chandler,  46,  Hayter-road.  Brixton,  S.W I 

A    E.  Jowett,  12,  Camp-road,  St.  Albans,  Herb^    1 

M   O'Shttughnessy.  33,  Upper  Kennington-lane,  S.E 1 

E.  Pryer,  Claremont,  Alston-road,  High  Barnet 1 

Registered  without  articles  of  association. 

I>alaiers  Atlnntlo  Telesrnm  Compaay,  Limited. —Registered 
by  hurton,  Veates,  and  Hart,  2,  Surrey-street,  Thames-embank- 
ment, W.C.  with  a  capital  of  £"2iS,(K>fl  in  £100  shares  Object 
sufficiently  indicated  by  the  title.  The  first  directors  are  D. 
Dalziet.  W.  C.  Hallett,  H  V.  Huggins.  H.  F.  Jackwin,  and  Major 
J,  E.  Jamieson.  Qualification.  £100-  Remuneration:  Ordinary 
directors,  £1(X>  jter  annum  each  ;  chairman,  £150  per  annum  and 
10  per  cent,  of  the  surplus  profibe  after  payment  of  10  per  cent. 
dividend. 


BUSINESS  NOTES. 


AfHo&n    Tr&nsoontinental    Tele^apb    Company.   Limited.  — 

Registered  by  HoUams,  Son^.  Coward,  and  Hawksley.  Mincing- 
ane,  EC,  with  a  capital  of  £140,000  in  £1  shares.  Object  :  To 
onstruct,  or  procure  the  construction  of,  tel^raphs  anywhere  on 
he  continent  of  Africa,  and,  generally,  to  carry  on  the  business  of 
-  telegraph,  telephone,  and  olectric  light,  heat,  and  power  supply 


Great  Northern  Telegrapb— The  receipts  for  the    month  of 

December  were  £*20,H(K). 

Bristol. — The  tender  of  .Messrs.  Siemens  Bros,  for  the  mains  for 
Hi  istol  liiM  been  accepted. 

Direct  Spanish  Company.  ~The  receipts  of  this  Company  for 
ncfomber  were  £2.00*J.  agaiiiKt  £2, ISO. 

West  India  and  Panama  Tela^aph  Company. —The  receipts 
for  the  half-month  ended  December  31  were  £2,708,  against 
£2.371. 

Telegraph  Bates  to  Anstralia.— This  week's  GazfJtt  contains 
a  table  of  tiie  revised  rates  for  telegrams  to  Australia  and  Kew 
/Zealand 

St.  Louis  Xleotrlo  Road.— The  Bill  for  the  St.  Loais  electric 
railroad  for  trains  at  speeds  of  lOU  miles  an  hour,  has  been  laid 
before  the  Congress  Committee  on  Commerce. 

Western  and  Braxlllan  Telegraph  Company.— The  receipts 
for  the  \mst  week,  uft«r  deducting  17  ('er  cent,  payable  to  the 
Lon«li>ii  Phitino-Hruzilian  Company,  were  £3,2^2. 

Chelmsford  —The  Chelmsford  Town  Council  seem  satis6ed 
with  the  elcrtrio  light,  for  they  have  authorised  another  arc  hiuip 
near  the  Shire  Hall,  at  the  price  of  £22.  lOs.  per  annum. 

l>erby.  —The  Derby  Electric  Lighting  Committee  have  rocom- 
ineiuled  the  acceptance  of  the  tender  of  Mr.  Vernon,  amounting  to 
£(i,324.  17s.  5d..  for  erecting  the  electric  lighting  premises. 

Street  Railway  Gaaetto.  — Owing  to  rapidly  increasing  businees 
the  otiicefl  of  the  Strtef  Raiffcay  Qazttu  have  been  removed  from 
3:W,  Dearborn  street,  Chicago,  to  larger  premises.  265,  Dearborn* 
street. 

Kleotriolty  Sapply  Corporation.  Llmltsd.  —This  Comi»any 
notify  that  the  5  f»er  cent,  interest  [inynbic  to  tlebenture-holders 
on  January  1  next  will  be  pjiyable  at  the  Union  Bank  of  London 
on  presentation  of  the  coupons. 

Bath.— According  to  the  insfiector's  report,  20  electric  lamps  at 
Bath  h(ul  been  out  during  the  |Kiftt  three  weeks  for  periods  varying 
from  half  an  hour  to  eix  hours.  This  was  due  to  a  failure  in  the 
mechanism  in  the  early  morning. 

Coaterbory. — Wo  understand  that  the  Brush  Electric  Engi- 
neering Comfmny  have  accepted  the  terms  upon  which  theCanter- 
bury  Town  Council  are  disposed  to  make  over  the  provisional 
order  for  the  introduction  of  the  electric  light  into  Canterbury, 

Kimberley  Exhibition. — Among  the  awards  granted  at  the 
Kimberley  Exhibition,  South  Africa,  waa  one  of  a  aih'er  medal  to 
Messrs.  Woodliouse  and  Kawson  United,  Limited,  for  electric 
light  fittings,  of  which  we  understand  bhey  made  a  (irst-class 
dinplay. 

Dundee  Docks.— The  Works  Committee  of  Dundee  Harbour 
Board  have  romitti^d  to  the  Urgency  Committee  for  consideration 
the  question  of  lighting  the  harbour  and  docks  by  electricity,  and 
of  procuring  an  electric  car  to  run  from  the  West  Station  to  the 
cattle  dep<"»t. 

Cologne. — We  are  glad  to  learn  that  the  Cologne  electric 
central  station  has  been  a  great  success,  and  the  cajmcity  of  the 
station  will  be  doubled.  The  plant  was  supplied  by  the  Helios 
Company  of  Cologne-Ehrenfeld,  and  the  new  plant  will  be  built 
by  the  same  company, 

Dudley. —The  Dudley  Streets  and  Uos  Committee  report  that 
the  town  clerk  had  laid  before  the  meeting  an  application  from 
Messrs.  Siemens  Broa.  and  Co.  to  tender  for  the  lighting  of  Dudley 
by  electricity  ;  also  a  similar  application  by  the  Brush  Electrical 
Engineering  Company. 

City  and  South  London  Ballway  Company. —The  receipts 
for  the  week  ending  January  I  were  1*9(50,  against  £878  for  the 
corresponding  period  of  lost  year,  or  an  increase  of  £88.  The 
total  receipts  for  1892  show  an  increase  of  £2,215  over  those  for 
the  correeponding  period  of  1S91. 

Nottingham. —The  inhabitants  of  Nottingham  cannot  be  re- 
proached with  not  taking  an  interest  in  their  large  munici|.>al 
undertakings.  Every  week  sees  some  suggestion  for  the  economical 
supply  of  electric  light  for  the  town,  not  the  least  reasonable  being 
tbe  utilisation  of  tne  waste  heat  of  the  gasworks  to  generate 
steam  for  the  boilers. 
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i  AfHima  LlB«.— The  British  EuBt  AfricA  Company's  land 
t«legraph  line  has  been  completed  from  Mombasa  to  Lam u  and 
Witu,  a  distance  of  aboat  300  miles.  Captain  Dundas.  R.N.,  miido 
in  October  another  trip  of  some  200  miles  up  the  Juba  river, 
trading  and  establiithing  friendly  relations  with  the  people. 

Wmter-Tabe  Boilers.— An  invention  has  been  shown  tons  by 
Mr.  Gabriel  Zahikian.  of  1*24,  Chancery -lone,  for  wafcor-lubo 
boilers,  the  chief  feature  of  which  is  to  se(?uro  a  spiral  flow  of 
water  along  the  tubes  so  as  to  obtain  better  distribution.  A  eoii- 
fiderable  sanng  in  economy  and  prevention  of  decay  is  claimed 
aft  being  thus  obtainable. 

KoBOom  —At  the  meeting  of  the  Runcorn  Commisaionors  this 
week  Mr.  K.  Wynne  Humphreys  moved  that  it  be  an  inetruution 
to  the  Oeneral  Purfwees  Comniittoe  to  enquire  as  to  the  probable 
cost  and  practicability  of  securing  an  installation  of  the  electric 
liKht  for  the  public  streets  of  Buncorn,  and  to  report  to  the  Board 
at  the  earliest  opportunity. 

Fleetwood. —The  report  of  Mr.  T.  L.  Miller,  A.M.I.C.E.,  who 
vas  appointed  by  the  Fleetwood  Commissioners  to  report  upon 
the  various  tenders  for  the  supply  of  electric  light,  is  exi.>ecte<:i  to 
be  ready  early  in  January.  It  may  not  be  long  before  Fleetwoo'i 
will  be  able  to  boast  of  one  of  the  finest  promenades  in  the  country 
lighted  entirely  by  electricity. 

Madnw  Tramway. — The  Madras  Tramway  Company  ex\>ecls 
to  begin  work  without  further  delay,  the  requisite  capital  being 
now  nearly  all  subscribed.  Mr.  H.  V.  Falconer,  superintending 
engineer  of  the  Bombay  Tramway  Company,  who  has  oad  10  years' 
service  in  that  company,  ha^  been  ap(>ointed  tnanager  and  chief 
eogioeer  of  the  Madras  Tramway  Company. 

Barltn  Eloctrlo  Kallwaya. — The  two  schemes  for  electric  rail- 
ways in  Berlin  are  standing  still  for  the  present.  The  overhead 
project  on  the  plan  adopten  at  Liverpool  ia  promoted  by  Mens rs. 
Siemens  and  Halske,  while  the  AUgeineine  Comf>any  propose  the 
underground  project  similar  to  the  South  London  line.  It  is 
thought  nothing  further  will  be  done  until  an  overhead  experi- 
mental line  has  been  built. 

Bewdley.— On  Monday  the  Bewdley  Town  Council  decided  to 
Appoint  a  committee  to  consider  and  report  uf>on  the  desirability 
of  utilising  the  power  of  the  Rivern  Severn  for  electric  lighting, 
and  alao  for  pumping  water  for  domestic  and  street- watering  pjr 
pOb«e.  There  was  some  opposition  to  the  pt'oi)OBal,  and  it  wiu 
urged  that  it  would  entail  vast  expen.ie  lo  obtain  electric  power 
from  the  Severn.     The  committee,  however,  wat  appointed. 

boarboroQgh.  — The  necessary  steps  towards  securing  the  com- 
pletion of  the  installation  of  the  electric  light  into  Scarborough 
are  being  pursued  with  all  possible  speed.  A  site  has  been  decided 
upon  for  the  erection  of  the  works,  the  company  having  purchased 
two  acres  of  land  situated  in  BeaconsBeld -street  and  Salisbury 
street,  off  Seamer-road.  The  plans  are  being  proceeded  with, 
Messrs.  Hall  and  Tugwell  being  the  architects.  An  early  installa- 
tion of  the  light  is  assured. 

Klaotrlo  Light  Plllan  at  Prestoa.- At  the  mooting  of  the 
Preston  Town  Council  luMt  week,  Alderman  Hibbert  drew  atten- 
tion to  the  design  of  the  electric  lamp  pillars  thuL  were  being  put 
down  in  Fishergate.  He  objected  to  the  character  of  the  cat^iings 
and  said  they  were  not  such  as  any  municipality  ought  to  be 
satisfied  with.  The  thing  was  coarseness  itself.  Councillor  Foster 
did  not  think  it  fair  for  Alderman  Hibbert  to  condemn  the  casting. 
He  saw  no  fault  with  the  casting.     The  matter  was  left  over. 

Cb«laea. — A  provisional  agreement  has  been  entered  into, 
subject  to  its  confirnmlion  by  Parliament,  by  which  the  Chelsea 
Electricity  Supply  Compjiny  agree  to  sell  and  transfer  to  the 
Keonngton  and  Knight^bridgc  Kloctric  Lighting  Company  all  the 
rights  and  powern  obtained  bv  them  in  1H89  for  the  electric 
lighting  of  South  Kensington.  The  sum  agreed  to  bo  [wid  by  the 
Kensington  and  Knightsbridge  Company  for  these  rights  is  £7,UCK\ 
and  tiie  transfer  is  to  t^ke  place  within  one  month  after  tiio 
agreement  bos  received  parliamentary  contirmution. 

llew»rk.~At  the  meetinc  of  the  Newark  Sanitary  Authority 
last  Friday.  Mr.  W.  E.  Knight,  a  member  of  the  Electric  Lighting 
Committee,  asked  whether  the  borough  surveyor  had  communi- 
cated with  the  electrical  engineers  as  ho  was  rec^uested  to,  and  if 
he  had  any  information  to  give  to  the  Authority.  The  Town  Clerk 
mid  there  was  to  be  further  information  to  be  obtained  as  to  the 
levels  of  tlie  river.  The  P.orougb  Surveyor  replied  that  he  had 
been  waiting  for  Mr.  Rofe,  the  water  works  engineer,  for  these 
level?,  but  Lfnot  forthcoming  he  would  take  them  himself. 

▲maiioan  Lamp*.  —An  injunction  has  been  granted  in  the 
t'nit«d  States  Courts  against  the  Sawyer-Mann  Company,  on  the 
suit  of  the  Ueneral  Ellectrie  ComiJany,  with  reference  to  ihc 
manufacture  of  electric  lam|)s.  The  (Jeneral  Electric  Company 
are  thus  put  into  full  posse«sion  of  the  rights  to  stop  all  manufac 
tune  under  their  patents  until  they  expire  in  a  year  or  two,  and  it 
is  ^jMible  they  may  exert  the  power  to  crush  out,  not  only  all  oppo- 
sition in  lamp  manufacture,  but  all  other  opposition,  to  establish 
a  monopoly  as  gigantic  as  that  of  the  Bell  telephone.  Meanwhile 
tbe  issue  of  the  non-iafriuging  lamp  of  Westinghouse  is  awaited 
with  tbe  greatest  interest. 

JaJsialo». — Tbe  Jamaica  Electric  Light  and  Power  Company 
supply  arc  lights  (1,300  c.p.),  intermittent  use  2a.  per  half  night, 
and  3c.  per  oight,  or  on  **  moon  schedule  "  at  £3  per  month.  For 
incendesoent  lamps  the  charge  for  installation  is  :  plain  cleated 
work,  12s.  per  lamp  ;  concealed,  or  in  mouldings,  30b.  per  lamp  ; 
RwiuUtes,  &s.  each  :  current,  Is.  3d,  per  supply  unit,  or  at  contract 
for  ufle  as  reriuired  ;  houses,  five  to  10  lights,  4b.  per  16-c.p.  lamp, 
down  to  ivy  lamps  at  '2s.  each  (jer  month  ;  hotels,  25  per  cent. 
•Kkra ;  Mkloons,  until  U   p.m.  ^.  per  month ;  store^a  until  H  p»m. 


3s.  6d,  per  month  ;  lamp  renewals  by  the  company  for  the  firrt 
four  months,  afterwards  4s.  each. 

BolL— A  meeting  of  the  Hull  Corporation  Electric  Lighting 
C-ommittee  was  held  on  Thursday  last  week,  when  arrangemeote 
were  made  for  the  formal  opening  of  tbe  central  station  on 
January  16th  by  the  Mayor,  in  the  evening  the  members  of  the 
Corporation  and  those  who  have  been  connected  with  the  station 
since  its  inception  uill  bo  received  at  the  Town  Hall  by  Dr.  and 
Mrs.  Holder.  Mrs.  Leak  (wife  of  Alderman  Leak,  chairman  of 
the  Property  Committee)  and  Mrs.  Holder  will  turnou  theswitches, 
and  ft  lecture  with  electrical  experiments  will  be  given.  On  the 
following  day  the  Mayor  will  open  an  electrical  exhibition  to  the 
public  in  tho  Sessions  <'ourt,  Council-chamber,  and  library. 

Santiago — Tbe  following  are  the  main  conditions  for  the 
lighting  of  Santiago,  Chili :  The  minimum  number  of  incan- 
descent lamps  is  2,000  and  of  arcs  50.  The  tender  muab 
mention  power  of  lamps  and  price  to  be  charged.  The  number  of 
lamps  may  be  increased  by  the  Council  on  the  same  prices.  The 
place  of  erection  to  be  regulated  by  the  local  authority.  The 
lampposte  Lo  be  of  iron,  on  a  design  to  be  submitted.  The  lighting 
to  be  from  liiisk  to  sunrise,  the  hours  of  lighting  to  be  defined  in 
schedule.  The  contractor  to  pay  a  fine  of  if.  per  hour  of  each 
interruption  of  incandescent  lamp  and  of  dOf  per  arc  lamp.  The 
distribution  to  be  by  underground  cables,  in  troughs  as  approved 
by  the  Council. 

Redrntb.  —The  promoters  of  the  Redruth  Electric  Lighting 
Company  are  sanguine  of  success,  and  have  increased  thoir  own 
holdings.  They  have  obtained  very  substantial  supjwrt  both  from 
lending  tradesmen  and  private  individuals.  A  draft  prospectus 
has  been  prepared,  and  the  authorised  prospectus  >i'ill  probnolybe 
issued  to  the  public  in  a  few  days.  The  scheme,  if  sufficiently 
supported,  will  start  on  a  satisfactory  basis,  and  be  economically 
worlced.  The  directors,  of  whom  three  are  provisionally  appointed — 
Messrs.  Tangye,  Michell,  and  Tweedy — will  take  no  remuneration 
whatever  for  their  service**  until  the  company  fjays  o  per  cent,  to 
its  shureholdcrH,  and  tho  provisional  manager,  Mr.  Ernest  Tangye, 
will  draw  only  a  nominal  salary  until  that  result  is  assured. 

Cheltenham.  — The  adjourned  discussion  of  the  Cheltenham 
Town  Council  on  the  report  of  the  Electric  Lighting  Committee 
recommending  the  adoption  of  a  scheme  for  the  introduction  of 
the  high-teiisiuii  eysteni  for  private  supply  and  deferring  for  the 
present  the  uuestion  of  lighting  the  streets  with  electricity  was 
resumed  at  tne  meeting  of  the  Town  Council  on  Monday  by  Mr. 
Waghorne,  who  movecTan  amendment  referring  tbe  matter  back 
to  the  committee,  with  a  request  that  they  should  take  further 
professional  opinion  upon  tho  scheme  recommended  by  the  com- 
mittee on  the  advice  of  Mr.  Hall  (borough  surveyor)  and  Prof. 
Ayrton.  A  long  discussion  ensued.  Mr.  Norman,  chairman  of 
the  oommittee,  eventually  accepted  the  amendment,  which  waa 
agreed  to. 

Bleetrlo  I^ht  for  the  Poor.  —The  best-equippod  model  lodging- 
houBe  for  the  poor  in  tho  world  will  be  that  which  is  about  to  be 
ojjened  by  the  London  County  Council,  They  have  spent  nearly 
i;i7,fKH>ou  it,  and  it  will  provide  for  upwards  of  300  lodgers,  who 
will  each  pay  fivepence  for  their  nightly  bod.  It  will  have  the 
luxury  of  electric  light,  heating  by  hot.  air,  bathrooms  and  shower 
baths,  perfect  sanitary  appliances,  hot  and  cold  water  basins,  a 
ateam  laundry,  dining  and  recreation  rooms,  with  a  good  library, 
and  u  cheap  cookshop  on  tbe  premises  for  those  who  do  not  care 
lo  be  at  the  trouble  of  cooking  their  own  provisions.  Everything 
is  being  done  to  make  the  place  cleanly,  wholesome,  and  attrac* 
tive,  Hud  there  are  not  likely  to  be  any  lack  of  applications  for 
accommodation  in  tliis  little  palace  of  the  poor. 

Dundeo.— Tlie  Dundee  Property  Committ-ee  have  ^reed  that 
tho  whole  of  the  town  b(>ildings  should  be  iUuniinatod  with  elec- 
tricity. In  the  course  of  tho  diseusfion  it  was  suggeiited  that  the 
Parochial  Board  should  take  advantage  of  the  illuminant  for  tbe 
part  of  the  building  occupied  by  their  officials,  but  the  committee 
refrained  from  making  any  recommendation  on  tbe  subject.  Mr. 
W.  H.  Brownlee,  electrical  engineer  to  the  Gas  Commission, 
uttendeil,  aud,  subject  to  the  approval  of  that  body,  he  was  in- 
structed to  prepare  specifications  for  the  lighting  of  the  buildings, 
so  that  benders  might  be  obtained  without  delay.  In  addition  to 
the  illumination  of  the  town  hall,  burgh  courtroom,  committee- 
rooms,  town  clerk's  office,  and  city  chamberlain  s  office,  it  has  been 
<lecidet:l  to  light  up  the  lobbies,  staircases,  as  well  as  the  piazza  in 
front  of  the  building. 

Kleotrto  LlgbtlBS  of  OnLnlboaee.— Tbe  etectno  lights  now 
fitted  for  the  London  (General  Omnibus  Company  are  run  by  a 
battery  weighing  about  8lb.,  placed  in  a  wooden  box  under  one  of 
tlie  seats.  The  box  is  provided  witli  two  braas  spring  terminals, 
which  make  automatic  contact  with  the  battery  when  it  is  let 
down  into  the  box.  The  lamp  is  of  a  special  manufacture,  and  ii 
made  as  small  ae  possible  to  allow  it  being  placed  in  the  centre  ol 
the  roof,  and  for  the  same  reason  the  incandescent  lamp  ii 
suspended  horizontally  instead  of  vertically.  By  this  arrange- 
ment a  maximum  amount  of  light  is  obtained  and  risk  of  breako^ 
is  avoided.  The  batteries  and  lamps  are  made  by  tbe  Bristol 
Electric  Safety  Lamp  Works,  40,  Great  Smith-street,  West- 
minster. About  70  'buses  have  been  lighted  for  some  months,  and 
140  will  have  been  finished  by  the  end  of  the  year. 

Xdinbnrgh. —At  the  meeting  of  the  Edinburgh  and  Leith  Gas 
Commi»siouors,  Mr.  Kinloch  Anderson  mentioned  that  there  was 
a  decrease  in  the  consumption  of  gas  as  compared  with  tbe  oamo 
month  last  year.  He  referred  to  the  use  of  incandescent  gea 
burners  in  London,  and  said  that  as  there  was  Ukely  to  be  eaocL< 
petition  for  illumination  in  the  city,  Uq  \i^Q\x^V\.  Otv«  0«a  V^c»Ck.\CkN3k- 
iaiouen  »hould  wake  uy  a\}vti  »ivd  atte  \1  W^^  co\x\dk  \^>  «y^w^^KnM4 
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in  th«  way  of  competinf^  with  tlie  electric  light.  MAny  (leoplo 
would  take  the  electric  Iieht  for  a  better  illuminnnt,  but  if  they 
could  give  them  cas— a*»  he  felt  asaiired  they  oould — which  would 
give  a  light  even  oetter,  and  certainly  at  n  little  \e»s  coat,  than 
the  electric  light,  then  they  should  endeavour  to  do  so.  He 
eaggeated  that  the  matter  be  remitted  to  the  NVorks  Committee. 
along  with  the  enquiries  thev  were  making  as  to  the  use  of  oil  in 
connection  with  the  manufacture  of  gaa,  to  see  whether  any 
improvements  could  be  made  in  renpectof  burners.  This  was  done. 
Taoaton.— The  report  of  the  Oovornmont  insfiectore,  Sir  T.  W. 
Blomefield  and  Major  Cardew,  on  the  electric  lighting  proposals  at 
Taunton  has  been  issued.  It  traverses  the  whole  statements  of  the 
various  witnesses  called,  and  ends  by  the  following  sentences : 
'*  It  does  not  appear  to  us  that  the  purchase  of  the  works 
of  the  company  would  preclude  the  Town  Council  from 
adopting  Mr,  Kapp'a  recommendations  as  to  private  lijjht- 
ingf  if  on  further  consideration  thoy  tliink  the  system  advocated 
by  him  most  suitable.  They  might  still  retain  the  existing 
system  for  street-lighting.  We  do  not  think  we  are  call«a 
upon  to  express  an  opinion  as  to  the  desirability  of  the  pro- 
posed purchase  or  to  advise  what  systeai  is  best  adapted  to  the 
rec|uirementa  of  the  town.  As,  however,  wo  consider  that  no 
Butficient  rooBons  have  been  disclosed  to  justify  us  in  advising  the 
Board  of  Trade  to  refuse  the  application  of  the  Town  Council,  we 
recommend  that  the  license  nhould  be  granted."  The  Board  of 
Trade  have  adopted  the  recommendation,  and  pioiiose  to  issue  the 
licensu. 

Cardiff. — The  Local  Crovernment  Board  are  being  pressed  to 
hold  an  enquiry  immediately  with  reference  to  the  electric lightinf; 
of  Cardiff.  The  present  proposal,  on  plans  prepared  by  Mr. 
Massey  and  Mr.  llarpur  (borough  engineer)  is  for  a  station  nt 
Canton  Common,  costing  in  all  Ji^'IJiiH).  Of  this  it  is  estimated 
that  the  high-tension  and  low-tension  mnin»)  will  together  cost 
nearly  £8,0(K)  ;  that  the  transformern,  underground  chambers,  etc., 
will  entail  an  expenditure  of  i'J/KKJ ;  thearcliglits,  lampposts,  etc., 
over  £3.000  ;  the  buildings,  chimney  (150ft.  in  height).  otHces.  etc., 
£5,600  ;  boilers,  £2,500  ;  engines,  steam- pipOR,  condensers,  £3,500; 
accessories,  £5,000;  site,  £1,500;  and  railway  aiding  and  turn- 
tablefl,  £400  ;  white  the  figure  quoted  to  cover  contingencies  ia  a 
round  £!.0(X*.  Tiiis  ex[)enditure  will  cover  the  provision  of  spare 
pipes  in  all  the  streets  through  which  the  mainn  will  be  run,  so  as 
to  obviate  the  taking  up  of  pavements  again  when  extensions  are 
made.  The  buildings,  as  Mr.  Massev  recently  informed  the 
Council,  will  be  twice,  and  the  chimney  five  times,  as  large  as  at 
present  required.  Motive  power  will  also  be  arranged  for  at 
reduced  rates  in  the  daytime. 

B&raju-d  CaatU.  —At  the  last  meeting  of  the  Barnard  Cattle 
Local  Bourd,  Mr.  Smith  referred  to  the  subject  of  electric  lighting 
He  said  that  at  Okehamnton  and  Lynmouth  the  new  light  had 
been  satisfactorily  introduced,  at  the  latter  nlaee  with  such 
simplicity  that  a  lad  in  corduroys  could  gi^e  all  tlie  attention  that 
the  machinery  required.  It  was  being  u^d  for  workshops  and 
dottiestic  use  alike.  The  electric  light  was  a  great  sncoesa,  and 
they  wuuld  one  day  wonder  how  they  had  got  on  without  It. 
With  regard  to  his  own  work?,  he  would  continue  to  tight  by  elec- 
tricity, no  matter  what  it  cost  It  cost  him  simply  nothing  at  all. 
They  had  a  hundred  canrlle- power  far  4d.  weekly.  Mr.  Barker 
said  he  thought  the  electric  light  could  be  produced  at  Barnard 
Castle  a  great  deal  cheaper  than  was  imasfined.  Mr.  Brass,  on  the 
contrary,  said  he  had  made  enquiry  at  one  of  the  largest  works  in 
Cleveland,  and  he  found  that  the  cost  of  the  electric  light  wan 
incomparably  greater  than  that  of  gas.  Mr.  Dixon  thought  the 
discussion   was  premature.     Ho  moved   that  the  report   of   the 

gentleman  who  had  ins[>ected  the  town  with  a  view  to  the  intro- 
uction  of  the  electric  light  bo  obtained  before  the  next  meeting. 
China. — In  the  matter  of  electricit.y,  says  the  }Vt-^tf^rn  Moniimj 
New*,  China  is  going  ahead.  The  wild  dream— as  it  was  once 
regarded  -of  lighting  Canton  and  other  cities  of  the  Empire  by 
electricity  ami  of  building  electric  railroads  is  likely  to  become  a 
reality.  For  several  months  Toy  Wing  Sang,  an  enterprising 
Chinese,  has  been  interested  in  ihc  incor^Miration  of  a  company  of 
Chinese  and  American  capitalist^).  He  has  now  almost  succeeded 
in  his  efforts,  and  14.(HMJ>XR\iol  ,  mised  by  American  and  Chinese 
moneyed  men,  will  be  invetitod  in  the  enterprise.  Sang  is  now  in 
San  Francisco,  but  will  soon  leave  for  China  to  attend  to  the 
shipping  of  a  fiortion  of  the  machinery  whicli  has  been  ordered. 
He  has  experienced  heavy  obstacles  in  interesting  American 
capitalists  in  the  stupendous  enterprise,  but  a  far  greater  obstacle 
was  the  opposition  with  which  he  met  from  the  lower  classen  of 
hia  countrymen,  caused  by  their  animosity  against  anything 
savouring  of  progress.  Considerable  opposition  was  also  met  with 
in  obtaining  pcrmi9(«ion  from  the  Chinese  ftovernmeot  to  build  the 
plant.  However,  all  obstacles  have  been  overcome,  and  before 
many  months  Canton  will  have  electric  lights,  electric  cars,  and 
perhaps  a  telephone  system.  Sang  says  that  the  Edison  Company 
and  several  tirms  have  been  contracted  v>it\\  to  supply  the  motors 
and  wire.  Five  hundred  thousand  dollars  have  already  been  spent 
for  machinery,  and  perhaps  as  much  more  will  be  invested  as  soon 
as  the  electric  light  is  in  full  operation.  A  franchise  for  an  electric 
railroad  will  be  obtained  if  possible. 

Brussels. — The  following  is  a  short  description  of  the  plant  to 
be  employed  in  the  pioneer  electric  light  station  at  Brussels,  for 
which  the  contract  between  the  India  Rubber,  Gutta  Percha,  and 
Telegraph  Works  ('ompany.  Limited,  and  the  town  authorities  is 
now  signed.  This  contract  has  only  been  signed  after  a  close 
examination,  extending  over  a  considerable  time.  The  chief 
feature  in  the  scheme  lies  in  the  plan  of  distribution,  the  ciibles 
throughout  being  insulated  with  vulcanised  indiarubber,  and  run 
in  separate  cost  iron  pipesj  this  system  being  adopted  in  preference 


to  others  on  account  of  immunity  from  possible  breakdown  and  con- 
sequent high  cost  of  maintenance — most  essential  points,  which  had 
the  full  consideration  of  the  town  authorities,  who,  fortunately,  did 
not  decide  on  the  question  of  first  cost  alone — an  example  which 
could  be  followed  with  advantage  by  other  wealthy  towns  that  con 
obtain  money  at  a  cheap  rate,  and  are  willing  to  exercise  some 
foretiight  in  such  an  important  matter.  The  station,  when  com- 
pleted, will  hitvesix  unit«of  500  h.p.  each,  anyone  unit,  if  required 
as  n  reserve,  or  for  exceptional  loadnfor  ashort  time,  being  capable 
of  working  up  to  ti25  h.p.  The  battery  of  accumulators  will 
eventually   bo  increased  to  1,250  Iti-c.p.  lamps  normal  load.     Tho 

tiioneor  installation  will  be  on  the  «ite  of  Egliae  Ste. -Catherine, 
Mace  Ste. -Catherine,  near  tho  Boulevard  Anspnch— the  church  to 
be  removed  by  February  next.  It  consists  of  throe  boilers,  safety 
multitubular,  2*20  square  metres  healing  surface  eiich.  with  pumpe 
and  oconomiser  complete  Two  horizontal  compound  condensing 
Sulzer  tyfje,  by  Carols,  of  Chent,  500  h.p.  effective,  but  each 
capable  of  working  up  to  025  h.p.  effective,  if  retjuired.  Four 
slow-s|}eed  multipolar,  with  a  rope  drive,  two  to  each  engine. 
The  switchboard  is  arranged  for  24  circuits  on  the  three-wire 
system,  with  feeding  centres.  Accumulators  are  used  of  140 
elements,  Hjjecinl  construction,  with  ample  clearance  for  a  normal 
loud  of  625  16-c.p.  lamijtf,  arranged  for  easy  examination.  As 
has  been  ftaid,  the  distribution  is  that  known  fu4  tho  three-wire: 
each  cable  insulated  throughout  with  vulcaniflod  indiarubber.  and 
drawn  into  separate  cast-iron  pipes.  Oistributing-mains  each  side 
of  road  from  centres,  which  are  connected  to  central  station  by 
feeders  an<l  pilot  wires.  The  installation  is  to  be  in  complete 
working  order  by  October  next.  The  current  will  be  sold  by 
meter.  Tho  Silvertown  Company  are  to  work  the  st^ition  for  two 
years,  after  delivery  to  the  satisfaction  of  the  town. 

Yormonth. — A    corres^xindent,    writing    under    the    name    of 

**  Verax  "  Iq  the  Vaniiouth  papers,  argues  tho  cause  against 
giving  the  electric  lighting  power  to  a  local  company,  pointing 
out  where  this  is  now  done  the  price  is  almost  always  tho  highest 
—viz  ,  8d.  a  unit— while  in  Bradford,  where  the  Corporation  work 
the  station,  it  is  only  5d.  **Tbo  real  scarecrow  in  the  matter  is 
the  fear  of  increased  taxation,"  continues  the  writer.  "  Mr.  Preece 
recommended  the  first  ex[)enditure  of  £10,000,  and  Mr.  Danby 
Valmer  assures  us  that  we  are  running  the  risk  of  increasing  toe 
rates  by  ninep3nce  or  a  shilling.  How  this  statement  can  well 
be  borne  out  it  is  diflicult  to  luiccrtain.  The  facte  seem  to 
be  these,  a  penny  rate  will  bo  quite  sufHcient  to  meet 
{myments  on  interest  and  sinkin;;  fund.  The  street  lamps 
i'e<piired  to  replace  the  old  ones  will  number  140.  These  at  £14 
aach  will  cost  £2,044.  The  interest  and  re[)aymont  of  this  will 
not  mean  more  than  ^d.  in  the  pound.  Then  cornea  the  question 
of  working  the  plant  fur  the  supply  uf  light.  I  don't  suppose 
tlie  cost  of  this  would  be  more  than  £1,500,  for  Mr.  Preece 
estimates  that  £2  500  would  he  ciuito  sufficient  to  supply 
the  current  for  10,000  iam(ts.  Assuming  then  that  £1,500 
would  meet  the  cost  of  working  and  maintanance,  a  very 
fair  assumption,  that  sum  wouUl  mean  a  rate  of  2^.  in  the 
pound.  That,  adi]e<t  to  l^d.  required  for  interest  and  sinking  fund 
payments,  will  meuta  a  lotiU  of  3]d.  But  I  have  not  yet  taken 
into  account  the  saving  on  street-lighting.  Last  year's  gas 
account  showed  tho  streot-lighting  in  the  town  to  have  cost 
over  £2,tN)U.  So  that  here  wo  have  a  saving  to  the  rates  of 
over  3d.  in  the  pound,  leaving  less  than  j^.  rate  to  be  provided 
for  by  the  protits  on  the  supply  of  the  electric  current  to  business 
and  private  houses.  How,  then,  unless  I  am  grossly  mistaken  in  my 
figures, canMr.  Donby  I'almersuggest  any  such  possibloexpcnditure 
as«  to  involve  us  in  'a  Wd.  or  Is.  rate  '  ?  It  w  not  truly  a  bogey  which 
Mr.  Palmer,  ujton  due  reflection,  will  not  even  believe  in  himself, 
It  \t^  a  very  easy  and  Boinetimos  enticing  thing  to  get  up  and  make 
a  f*iartUng  statement,  but  not  such  an  easy  thmg  to  prove  it. 
Of  course  it  will  be  Niiid  that  Mr.  Preece  does  not  recommend 
tho  immediate  lighting  of  the  streets  by  electricity,  but  why 
should  not  the  Corporation  become  its  own  customer,  both  in 
the  streets  and  public  buildings,  and  thus  ensure  little  or  no  extra 
taxation  ?  It  is  very  well  known  that  there  are  now  several 
business  Hrnis  ready  to  take  tho  W^ht  whenever  available,  and 
these  are  more  than  likely  to  make  good  any  deficit  on  the  electric 
hifhting  account."  Looking  at  the  matter  ull  rouud,  he  hopes  the 
Corpoiution  will  follow  their  determination  and  keep  the  supply 
in  Lnoir  own  hands^  notwithstanding  all  ignorant  protest. 

Telophone  Trunlc-Llne  Messages. —Much  interest  has  boon 
aroused,  snya  the  Yotk^hiif.  /*oW,  in  commercial  circles  by  tho 
action  of  various  chambers  of  commurco  with  reference  to  tho 
prupoFnli^of  theiiovernnientregarding  telephone  messages  on  trunk 
linos  On  and  after  Januarj'  lat  the  Post  Oflioe  authorities  or©  to 
take  over  tho  trunk-line  business  of  the  National  Telophone  Com- 
j>any,  which  is  tho  largest  holder  of  telephones  in  tl»o  kingdom, 
and  will  inaugurate  a  new  system  with  regard  to  the  use  by 
the  public  of  the  trunk  lines.  The  old  arrangement  of 
payment  of  n  yearly  rental  will  disappear,  and  over  both 
Post  Oftice  trunk  lines  and  trunk  lines  of  the  National  Company, 
there  will  be  substituted  a  payment  for  each  conversation  of  three 
minutes'  duration  at  a  minimum  charge  of  *id.  Where  thedisc-anoe 
exceeds  20  miles  and  is  under  40  miles,  the  fee  will  be  Od. ,  and  there 
will  be  an  additional  charge  of  tkl.  fore  vory40  miles  or  fraction  thereof. 
Longer  conversations  can  be  obtained  at  3d.  for  every  multiple  of 
three  minutes  for  20  miles,  and  6d.  where  40  miles  ia  spoken  over. 
This  new  airangement  is  embodied  in  n  Treasury  mmute  dated 
May  23rd  last.  Tho  object  of  tho  change,  as  set  forth  in  the 
minute,  is  that  it  is  impossible  to  continue  the  present  system, 
under  which  the  telegraph  revenue  is  seriously  suffering,  whili>t 
on  the  other  hand  the  extension  of  telephones  is  oheckod  in  a 
manner  whiob  cannot  bo  permanently  maintained.     The  projected 
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cliange  wu  brouf^ht  under  the  notice  of  the  Associated  Chambers 
of  Commerce  at  bheir  autumnal  meeting  at  Newport  by  the 
Newport  Chamber,  and  it  was  poinbed  out  that  the  business 
of  tlie  commercial  tirms  would  be  eeriously  hampered,  and 
that  a  great  amount  of  busineea  would  be  seriously  affected  if 
<he  system  of  payinj?  for  each  conversation  were  to  be 
introduced.  The  Associated  Chambers  adopted  a  resolu- 
tion condemning  the  policy  notified,  and  the  Executive  Council 
of  the  association  was  requested  to  wait  upon  the  Postmaster- 
Crenersl  to  request  him  to  withdraw  the  propoAals.  A  memorial 
which  has  been  drafted  points  out  that  induatrial  centres  allied  br 
reciprocal  interests  as  well  as  (shipping  ports  adjacent  to  each 
other  will  be  greatly  harassed,  and  the  undoubted  advantages  of 
the  telephone  diminished  if  the  proposals  are  adopted.  The 
memorial  is  now  under  the  consideration  of  Sir  Albert  RoUit, 
president  of  the  Associated  Chambers,  with  a  view  to  effective 
action  being  taken.  It  should  be  explained  that  local  exchanges 
will  not  be  interfered  with.  It  i»  only  trunk  linos  where  the 
change  is  to  be  made.  In  order  to  protect  themsefveB  against  lose, 
the  Tost  Office  authorities  will  require  each  user  of  trunk  tele- 
phones to  deposit  in  advance  a  sum  of  money  considered  equal  to 
ODC  month's  use  of  telephone,  This  is  a  piece  of  red-tapeism  to 
which  commercial  men  much  object.  The  Associated  Chambers 
an  not  without  hope  of  indocing  the  new  F'ostmaster-rteneral  to 
reconsider  the  matter. 
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— The  Brisbane  Metropolitan  Tramway  Company  havo 
petitjoaed  the  Goveruor-in-Council  to  postpone  tne  time  limited 
Dy  the  Tramways  Act  for  the  compulsory  purchase  of  the  tram- 
ways by  the  Brisbane  Municifml  Council  or  other  local  authority 
from  \i  to  2o  years.  Under  the  eighty-fourth  section  of  the 
Tramways  Act  of  18H2  it  is  provided  tnat  after  the  expiration  of 
14  years  after  the  completion  of  the  tramway  constructed  under 
the  provisions  of  the  Act  the  Municipal  Council  may  purchase 
the  tramway  with  its  appurtenances  subject  to  any  mortgage 
existing  thereon  on  giving  the  ooropany  six  months'  notice  of  their 
intention  todo  so.  It  is  in  view  of  their  intention  to  substitute 
etectricitv  for  horse- power  thatthe  company  have  under  the  twelvth 
section  of  the  Tramways  Act  of  1H8'2  Amendment  Act  presented 
a  petition  to  the  Governor-in-Couocil  for  an  extension  of  time.  The 
petition  was  considered  by  the  executive  council  last  week  and 
acceded  to.  It  was  also  decided  by  the  Cabinet  to  transfer  the 
administration  of  the  Tramways  Act  from  the  Minister  for  Works 
to  the  Minister  for  Railways.  Under  clause  3  of  the  TrnmwayR 
Amending  Act  the  Governor-in-Council  has  [wwer  to  im{>08e  con- 
ditions with  respect  to  the  position  of  the  wires  of  the  electric 
tramways  so  as  not  to  interfere  with  the  working  of  the  telegraph 
and  telephone  wires.  The  following  conditions,  which  are  oased 
on  thoee  in  force  in  the  United  States,  have  been  recommended  by 
the  Poetmaster-General,  and  have  been  approved  :  1.  Poles  to  bo 
of  suitable  dimensions,  and  to  be  not  Ishs  than  25ft  in  height,  and 
so  placed  as  not  to  interfere  with  telegraph  polcc  or  wiro8.  2. 
Poiee  to  be  distant  from  one  another  not  more  than  130ft.  3.  Sup- 
porting wiree  to  be  not  less  than  'i3ft.  in  height  above  the  r>urface 
of  the  earth.  4.  Conducting  and  trolley  wires  to  be  not  less  than 
*J2ft.  in  height  abo^o  the  surface  of  the  earth.  5.  Conducting  and 
trolley  wires  to  be  insulated  in  a  suitable  manner  to  the  satisfaction 
of  the  Postmaalerf^eneral,  and  so  as  to  prevent  the  current  being 
conveyed  to  the  non  conducting  poles  or  wires.  6.  Proper 
precaotionsmast  be  observed  to  the  satisfaction  of  the  Postmaster 
General  to  prevent  the  falling  of  wires  or  cords  ;  also  for  pro- 
tecting the  trolley  wires  by  steel  guard  wires  running  parallel  to 
them,  not  leas  than  Gin.  away,  as  a  prec:iution  against  accident 
from  the  falling  of  telegraph,  telephone,  or  other  wires.  7. 
Special  arrangements  approved  by  the  Post  master  General  to  be 
inade  at  crossings.  8.  A  second  or  return  wire  to  be  provided 
insleAd  of  using  the  earth  as  a  return  circuit.  0.  The  conducting 
wire  to  be  carried  at  the  opposite  side  of  the  respective  streets  or 
roads  to  that  on  which  the  telegraph  or  telephone  lines  are  placed. 
10,  Bflbch  section  to  be  provided  with  automatic  devices  for 
switching-off  at  the  power  stations.  According  to  private  letters 
from  Brisbane,  the  prospects  for  any  extensive  business  dovelou- 
raente  are  very  bad.  Trade  is  bad  :  wages  have  been  reducecl  ; 
ihovsands  of  small  houses  are  empty  ;  rents  are  reduced,  and 
ftlbogetbor  there  exists  great  depreasioD  in  all  directions. 

Dundee  and  Kleotrie  Can.— The  Dundee  IVeeiljf  Ncivi  has  the 
following:  "In  Dundee  action  has  now  been  taken  with  the 
object  of  determining  the  value  of  electricity  us  a  motive  power 
for  csars.  At  the  last  meeting;  of  the  Workn  Committee  of  the 
Harbour  Trustees,  it  was  remiite<l  to  the  Urgency  Committee  to 
consider  the  mlvifiabloness  of  lighting  the  harbour  and  docks  by 
•loctricity,  and  to  re[Jort  at  trie  samo  time  on  the  question  of 
whether  puwer  might  not  also  be  afforded  for  an  electric  car.  At 
the  meeting  of  the  Works  Committee  on  the  previous  day,  ex- 
Provost  Brownlee,  in  the  discusi^ion  on  the  tramway  question^ 
directed  special  attention  to  the  power  of  electricity,  his  speech  in 
favour  of  aelaying  an  extension  of  the  tramway  lease  being  looked 
upon  by  some  as  a  plea  in  favour  of  the  introduction  of  accumu- 
lator electric  cars.  Since  then,  in  anticipation  of  the  quciition 
bain^  definitely  raised  in  the  immediate  future,  members  of 
thie  oommittee  have  been  fortifying  themselves  with  facts 
nree  bearing  on  the  point.  These  are  obtained  chiefly 
be  experience  of  other  large  centres,  and  it  is,  therefore,  inte- 
l  to  see  what  is  being  done  in  other  pbcea.  The  balance- 
i  for  last  year  by  the  Birmingham  Tramway  Company, 
enterprising  firm  of  the  kind  in  the  three  kingaoms, 
I  aome  Important  facts  to  light.  No  fewer  than  four  systems 
*  »  are  m  operation — steam,  horne,  cable,  and  electric^-aod 
no0  given  show  the  financial  result  o!  oacb.  The  steam 
yielded  a  net  pivSt  of  about  3d.  pet'  cat  mile,  or  a  total 
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of  about  £18,000  ;  the  horse  system  a  profit  of  l^d.  per  car 
mile  ;  the  cable  system  a  profit  of  fully  6a.  per  car  mile  ;  and  the 
electric  system  a  loM  of  somethini?  over  '2d.  per  car  mile.  With  his 
varied  experience  to  guide  him,  the  managing  director  has  recom- 
mended the  Board  to  purchase  over  30  locomotive  engines  for  the 
traffic,  thus  showing  that  this  mode  of  traction  has  been  found  on 
the  whole  to  give  the  best  results.  Out  Wests  very  similar  state 
of  matters  in  regard  to  electricity  aa  a  motor  for  cars  is  found. 
According  to  the  AtJieriran  Street  Haiiicav  Jounuil  for  December, 
1892,  there  are  in  New  York  fully  260  miles  of  tine  worked  with 
15,794  hordes  and  2,376  cars  ;  \l^  miles  operated  by  65  cable  cars, 
and  15  miles  worked  by  60  electric  cars.  From  these  figures  it 
will  be  seen  that  the  percentage  of  electric  power  on  the  tramways 
in  New  York  is  very  small,  and  is  apparently  confined  to  outside 
portions  of  the  city.  In  Washington  there  are  43^  milen  of  tram- 
ways operated  by  73  electric  motors  ;  22  miles  of  cable  lines  with 
354  cars,  and  49  miles  worked  by  1,IU8  horses  and  236  cars  Here 
again  the  oom(>arativoly  smalt  number  of  electric  cars  points  to 
these  being  confined  to  the  outskirts  of  the  city.  Returning  to 
I/ondon,  it  seems  that  electric  cars  were  in  operation  there — at 
Barking  and  Croydon — where  the  accumulator  system  was  in  use, 
but  theiie  were  abandoned  last  summer  as  unsatisfactory.  There 
is  in  existence  a  company,  styled  the  Electric  Power  Storage 
Company,  4,  (Jreat  Wincnester-atreet,  London,  which  offers  to 
undertake  the  maintenance  and  working  of  'approved'  tram| 
ways  equipped  with  self-contained  cars  at  rates  from  55  to  66  per 
cent,  of  gross  traffic  receipts.  It  is,  however,  stipulated  that 
there  must  not  be  fewer  than  20  or  30  cars,  so  that  negotiations 
could  not  be  opened  with  Dundee,  where  daily  there  are  only  some 
13  cai-8  on  the  streets." 

Ogmore  Valley.  — Until  some  three  or  four  years  ago  the  Ogmore 

Yalley  was  in  a  state  of  darkness,  the  public  streets  and  roads 
being  entirety  without  light.  The  lOK  paraffin  lamps  were  pro- 
vided by  the  Ogmore  and  (jarw  Local  Board.  This,  however, 
proved  unsatisfactory  on  windy  nights  ;  it  was  felt  to  be  desirable 
that  some  better  moans  of  lighting  should  be  provided.  Accord- 
inc^ly  a  number  of  the  principal  tradesmen  and  residents  met,  a 
committee  was  appointed,  and  it  was  decided  to  call  in  the 
services  of  Mr.  (ieorge  Wilson,  electrical  engineer,  Aberdare, 
to  consult  with,  and  to  lulviae  them  as  to  the  practicability 
of  Adopting  the  electric  light.  That  gentleman  visited  the 
valley,  and  surveyed  the  water  power  available,  and  laid 
before  the  committee  plane  and  estimates.  It  was  decided 
to  form  a  limited  liability  company,  and  apply  to  the  Board  of 
Trade  for  a  seven  years'  license,  to  be  followed  by  a  provisional 
order  before  the  expiration  of  that  time.  The  Ogmore  Valley 
Electric  Light  and  Power  Supply  Company,  Limited,  was  then 
formed,  and  was  rogistorod  with  a  capital  of  £10,000  in  2,000 
shares  of  £6  each.  A  license  was  obtained,  and  their  consulting 
electrical  engineer  wiis  asked  to  carry  out  the  works  for  the  com- 
pany. This  has  now  been  done,  and  on  the  Itith  inst.  144  public 
and  a  number  of  private  lamps  were  lightotl  for  the  first  tiroes  to 
the  entire  satisfaction  of  the  directors  and  shareholders  present. 
The  inhabitants  of  Nantymoel  and  TvnewyJd  assemblea  in  the 
street  and  greeted  the  new  light  with  great  enthusiasm.  The 
whole  of  the  arrangements  have  been  carefully  carried  out,  and 
there  has  not  been  the  slightest  hitch  since  the  current  was 
turned  on.  The  system  adopted  is  low-pressure  continuous- 
current  ;  the  supply  cables  and  wiree  are  overhead,  and  have 
a  total  length  of  28  miles,  covering  six  miles  of  streets  and 
roads.  They  are  divided  into  three  circuits  for  each  district, 
the  public  lamps  being  switched  in  and  out  from  the  central 
station.  The  district  is  divided  into  two  equal  parts,  one  ceatral 
station  being  erected  at  Tynewydd  and  the  other  at  Nantymoel. 
The  motive  power  for  each  station  is  at  present  obtained  from  a 
35-h.p.  nominal  compound  undertype  engine  (the  one  at  Nanty- 
moel by  Fowler  and  Co. ,  of  Leeds,  and  at  Tynewydd  by  Robey  and 
Co.,  of  Lincoln).  A  further  addition  of  motive  power  will  be  laid 
in  during  next  year,  consisting  of  two  40-h.p.  Peltoa  wheels.  The 
fall  of  water  at  both  stations  being  about  300ft.,  when  this  isdone 
there  will  be,  if  required,  a  total  availablehorse-powerof  lOOateaoh 
station,  which  is  sufficient  for  the  supply  of  2,000  60-watt  lamps. 
Three  12,000-watt  "  Wilson  "  G  tyfie,  conipeuod-wound  self-regu- 
latincdyoamoe,  each  having  anoutputof  200  16cp.  lamps,  arepro- 
videu  for  each  station,  one  of  wnich  is  held  in  reserve,  and  by 
means  of  an  elaborate  and  substantial  switching  arrangement, 
any  one  of  the  dynamos  can  be  immediately  switched  on  to  either 
of  the  two  main  circuits.  The  number  of  lamps  proposed  to  be 
installed  at  present  (including  the  144  public)  h}  about  700 ;  the 
demand  for  private  lights  is  exceedingly  satisfactory,  and  will 
ensure  the  pecuniary  success  of  the  company.  It  has  been  left 
for  the  ontorprisiiig  tradeemen  of  the  Ogmore  Valley  to  set  an 
example  in  South  Wales  by  being  the  first  to  carry  out  in  this 
district  anything  like  public  and  private  lighting  under  the  Board 
of  Trade  rules  and  regulations. 


PROVISIONAL  PATENTS.  1892. 


Uecember  19. 
23.'U7.   Xmproreme&ta  In  thermometen  and  eleotiiOAl  oonnee- 

tlone  therewith.      George   Uigton,    Imperial-chambert« 

Albert  etreot,  Derby. 
23321.  Beating  UqnliU   by  oleotrlotty.     Leslie   Bradley   Miller 

and  Maurice  Walter  Woods,  '2,  (jT».-^'*-V&Ti--TOaA^  wJifeonx^ 

Loudon. 
23;i62.  Improved  e\eotT\GBXL^-ov«nrat««k  \«OKa.     ^eA>«\wc^  \>««tfX 

Taylor,  Go\d\iav.k-voad,  SiVvovAx^vd' ^ ^>»!Ck> ^^^*^^^ 
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33361.  Izaprovemonu     in     wrlttsg-tolacraphlo     Inatnimoiita. 

Albrecht    HoiU  .'^23,    High  Holborn,    London.     (Com|)lct© 

^|lecification. )  • 

*23^0.  ImprovoiDAiita  fa  IneaadeMMnt  eleotrie  lunps.    Williatn 

Frederick  Taylor  And  George  Frederick  Barnes,  Boewell- 

court,  Croydon. 
23S85.  ZmproTementa  In  eleotrldty  meters.     Herbert  VVoodville 

Millor,  2,  York-mau.'fiuns,  Earl'p  Court,  London. 

Dkcembeb  2C). 

23409.  Improvomenu  In  ctorace  batteries.  Ueor^  Arthur 
Wfuhbum,  52,  Ch&ncery-Une,  London.  (Complete  spoci- 
ncation. ) 

23421.  tmproTemente  in  eoeketa  for  Ineaadeeoent  eleotrlo 
lampa.  Benjamin  John  Barnard  MilU,  '23,  Southampton 
buildin){H,  Chancery-lane,  London.  (Joseph  Hutchinson, 
United  Stfttee.)    tComplote  Ppocitication.) 

12346.').  Improved  method  and  apparatus  for  regulating  the 
■peed  or  expenditure  of  power  Ln  vehicles  propelled 
by  eleetrical  enersy,  In  particular  that  supplied  by 
aeenmolator  batteries.  (.Charles  Denton  Abel,  *J8,  South- 
ampton-buUdin^i*,  Chancery- lane,  London.  (La  Societe 
.\nonymo  fx>urTe  Travail  Klectrique  dee  Mctaux,  France.) 

23460.  Improvements  in  electromotors.  Harry  Theo  Barnett, 
14,  NarciR.*ua-road,  London. 

23601.  Improvements  in  dsvloes  for  oloctrieally  playing 
stringed  musical  instruments.  Henry  Harris  Lake, 
4.5,  Southampton  building**,  ("hancery  lane,  London. 
(John  VoRe,  Uniteti  Statee.)     (Complete  specitication  ) 

Decembck  '21. 
2d530.  Imprevsments  in  or  in  connection  with  dynamo-electric 

maohlnery.     WiUrid  L.  SpfMice  and  R  ^Stewart  and  Co., 

Limited,  the  Lmidon  road  Ironworks, |<iliifigow. 
23579.  Improvements  in  electric  incandescent  lamps.     Albert 

Zobel    and    Fiitz    BuchmuUer,    lij,    Huckinghametreot. 

Strand,  London. 

DEf'RMIlKR  22. 
3365S.  Improvements  in  the  armouring,  covering,  or  protecting 

of   eleotnoal    cables   and    the    like.      Honry    Kdniundei, 

47.  Lincoln'B-inn-field«,  Ixjndon. 
23674.  Improvements  in  distributing  sleetriGlty  and    means  or 

apparatus  for   the  purposo.     Uaydn   Thtes    Harrison, 

46,  Lincoln'(*-inn  Heldft,  London. 
7*^365.   Improvements  In  tho  construction  and  arrangement  of 

switches  for  use  In  connection  with  electric  generators, 

•specially  applicable  to  alternators  and  their  exciters. 

John  Smith  Raworth,  46,  Lincoln's  inn  fields,  London. 

Dbckmbkr  '2:i. 

2307B.  Improvements  in  electrical  moasaring  instruments. 
Robert  Alfred  Wormell,  61,  Park  lane,  (^roydon. 

236H0.  Improvements  in  voltaic  «>ells  used  as  standards  and 
for  testing  purposes.  Depoiond  Gerald  FitKUerald,  m, 
Ixiuphborouijhroad,  Brixton,  Tendon. 

23733.  Improvements  In  and  apparatus  for  the  manuAusture  of 
chlorine  and  alkali  by  electrolysis  of  compounds  there- 
of and  anodos  to  bo  employed  therein,  Kdwin  Thoriuy 
I'arker,  47,  Linculiin  inn  liulde,  Londuri. 

33750.  An  improvement  In  plates  for  secondary  batteries. 
Arthur  Hough,  24,  Southampton-buildinge,  Chancery- 
lane,  London. 

DECEMntK  •J4. 

23773.  tmprovemenu  In  eleotrlo  smelting,   and    in  fornaoos 

therefor.  Regina  Nieworth,  1,  Quality-court,  Chancery- 
lane,  London. 

23774.  Improvements  connected  with  the   obtainment    of  the 

eleotrlo  arc  for  lighting  and  other  pnrposoi,  and  In 
apparatus  therefor.  Ro^^'ina  Niowerth,  1,  Quality -court, 
t'hancerylane,  Ivondon. 

237S3.  Improved  eloctric  Inoandesoont  or  glow  lamp.  John 
I'lummer,  Colinton,  Midlothian. 

238U5.  A  new  or  improved  automatic  electrio  switching  device 
for  use  with  are  lamps.  Richard  Bombe  and  Ferdinand 
Schuchhardt,  70,  Wellington -Htreet,  (tlasgow.  (Complete 
Hpecdication.) 

23824.  Improvemtints  in  electro-sup  porting  combs  for  electric 
batteries.      Alfred    Julius    Boult,    323.    High     Holborn. 
(Mannheimer     Oummi-Guttapercba     and     Asbeetfabrik, 
-*     Uermany. ) 

DsokUBKR  27. 

23861.  Improvements  in  switches  and  connections  for  electric 
cironits.  Thomais  Cockeriil,  70,  Market-Ntrect-,  Mun- 
ches ter. 

!2S892L  Improvements  in  multiple  telephony  and  telegraphy. 
Maurice  Hutin  and  Maurice  Leblano,  2)4,  .Southampton- 
butldingH,  Chancory-lane,  Londun. 

SS902.  Improvements  in  aitemate-curreat  motors.  Charles 
Eugen  Lancelot  Brown,  46,  Lincoln'it-inn  delde*,  London. 

23006.  Improvements  in  l2&oandesoent  lamps  for  slootrio  light- 
ing. Frederick  Herbert  Prentias,  45,  Southampton- 
buildings,  Chancery-lane,  London.  (Complete  specifi* 
cation. ) 

23019.  Improvements  In  and  relating  to  electrolytic  apparatus. 
Thomaa   Craney,    -*•>,  .Southampton-buildingti,  Chancery- 
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24159. 


December  28. 

Method  of  and  apparatus  for  avoiding  abnormal  con- 
sumption of  electric  energy  or  overloading  of  the  mala 
current  when  starting  alternating  eurrsnt  motora. 
Charles  Eugen  Lancelot  Brown,  46,  Lincoln 's-inn-fiolds. 
LondoD. 

Improvements  relating  to  rsflecters  for  elsetiie  are 
lamps.  Henry  Harris  Lake,  45,  Southampton-buildinge, 
Chancery-lane,  London.  (Carl  Coerpar,  Germany. )  (Com* 
pletc  Bfiocitication.) 

Dkvember  29. 

Improvements  in  telephonic  transmitters.  Alexander 
Marr,  70,  Market-street,  Manchester. 

Improvements  in  alsotrio  are  lamps.  John  Main,  08, 
Barringion  road,  Brijton,  London. 

Improvements  relating  to  electrio  lamps,  and  to  appa- 
ratus connected  therewith.  Alfrei:!  Lyater  Shepard, 
H,  West  Kencington-gardens,  London. 

Improvements  In  the  manulkoture  of  pipes,  or  oondalls 
for  electric  cables  or  other  purpoaos,  and  In  the  meaaa 
or  apparatus  employed  therein.     George  Crompton  and 
Jamea  Chambers,  55,  (.'hancery-l&no,  London. 
Decemrfr  .^0. 

Improvements  In  tho  application  of  an  electrio  oorrant 
In  the  boUing  or  evaporating  of  solutions  or  liquids. 
Erailo  Ixiuif"  ('otwtant  Sohift,  .^5,  Chancery-lane,  Ijondon. 

Improvements  in  or  relating  to  dynamo-elaotric 
mtachlnes.  Henry  Harria  Lake,  45,  Southampton- 
buildings,  Chancery-lane,  London.  (Bdmund  Louis 
/alinnki.  United  ^it^ten. ) 

Method  of  apparatus  for  starting  non*synchronona 
single-phase  alternating-current  motors.  (.'harlea 
Kugen  Lancelot  Brown,  46,  Lincolu'e  inntields,  London. 

Improvements  in  telegraphic  communication  bstwaoa 
llSbtshlps    and    the  shore.     John   Brown   and   Robert 
Llewellyn  Prutton,  .>4,  Fleet-etroet,  London. 
Dkcbmber  .*il. 

Improvements  in  electroliers,  pendants,  braoketa,  sCe. 
\\  illiam  Bowker,  270,  St.  Paurs-road,  iVeeton. 

Improvements  In  secondary  battariss.  Frank  King,  47* 
Lincoln'sinn-tields,  London. 

An  Improved  automatic  circuit  closer  for  telegraph 
keys.  Charles  Warren-Bradford,  Monument-chambers, 
King  VViUiaiu  street,  London.  |I>ate  applied  for  under 
I'atents  Act,  1883.  Sec  103,  3l8t  May.  1892,  being  date  of 
application  in  the  United  States.)  (Complete  Hpecitica- 
tion.) 

Improved  apparatus  for  forming  the  conductors  of  In- 
oandeaoent  electric  lami»s.  Sir  Charles  Stewart  Forbes, 
Bart.,  21,  Finsbury  pavement,  London. 
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SPECIFICATIONS  PUBLISHED. 

IS9L 
Kleotrolyslng  and  blonehlng.     Marx.     (Second  edition.) 
Electrolysis,     .\ndreuli. 
ICleotrle  Lift.     Peral. 

Supports  for  telephone  receiving  instrnmsnts      Fraser 
and  Kel&on. 

1S92. 
Holders  for  incandescent  oleotric  lawpy     Jonner. 
Telephone  transmitters.      Gol&n. 
Telephones.     .\ndor^  and  Kottgen. 
Klectrlc  measuring  apparatus.     Crompton, 
Eloctrolytloal    decomposition    of     alkaline     chlorides. 

Faure. 
Electric  motors,  etc.     Meeton. 
Elootrioal  Insulators.     Lake.     (Johna-Pratt  Co.) 
Telephone  receivers.     Thompson.     (Benjamin.) 
Electric  switches.     Blackburn. 
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NOTES. 


Platinam. — The  Mining  NewsB&ys  that  a  new  discovery 
of  platinum  and  iridium  is  reported  from  the  Mudgee  dis- 
trict, New  South  Walofl. 

Magnetic  Flax. — Heir  Ernst  Egger  has  a  long  article 
OQ  magnetic  flux  in  dynamos  and  motors  in  the  Eldciro- 
Ufhnisehe  ZeiUchrift  for  January  6th. 

Death. — Dr.  Leigh  Burton,  the  inventor  of  the  electric 
beater  that  bears  his  name,  died  within  a  fevr  days  of  the 
end  of  the  year  at  Richmond,  Virginia. 

Lettaces  by  Eleotrioity. — In  a  report  to  the  Corndll 
University,  Prof.  L.  H.  Bailey  firmly  establishes  the  com- 
mercial value  of  the  electric  light  for  certain  winter  crops, 
especially  for  lettuce. 

Condaotor  Network. — The  current   flow  in  a  net- 
work of  electric  mains  receives  a   graphical  treatment  by 
Herr  Joseph  Herzog,  of  Budapest,  it*   the   Eleklrolechnische 
'fiUcfifi/t  of  the  6th  inst. 

Uverpool  Railway. — A  trial  trip  of  this  important 
electrical  undertaking  was  made  on  Saturday  with  com- 
plete success.  The  line  will  be  formally  opened  on 
February  4  by  Lord  Salisbury. 

Tnmtable. — An  immense  electric  turntable  for  turning 
locomotives  is  being  erected  at  the  Chicago  Exhibition,  at 
first  for  use  and  afterwards  for  exhibition.  It  has  a 
capacity  of  100  tons,  and  is  to  be  driven  by  a  30-h.p. 
Tbomson  Houston  motor. 

Ineandesoent  Street  -  Liffhtinff. — Mr.  Sydney  F. 
Walker  argues,  in  the  South  IVaJes  Daily  News  for  Tuesday, 
against  the  use  of  arc  lamps  for  street-lighting  in  Cardifl*, 
urging  that  the  saving  of  £1,000  a  year  would  be  made 
by  the  use  of  large  incandescent  lamps  for  this  puri)Ose. 

Monuineat  to  Gaass  and  Weber. — A  committee 
bAft  been  formed  at  Gottingen  to  raise  a  monument  in  this 
town  to  the  memories  of  Gauss  and  Weber.  Subscriptions 
to  this  desirable  end  should  be  sent  before  April  Ist,  1893, 
to  Herr  S.  A.Banfrey,  banker,  at  Gottingen,  who  is  treasurer 
of  the  committee. 

Xiooal  Telephone  Exchanges.  —  A  long  corres- 
pondence has  been  proceeding  in  the  Wf^tem  Morning  News 
from  Mr.  F.  Dagger,  who  proposes  establishing  a  private 
local  telephone  exchange  in  the  three  towns  with  twin 
wire  service,  and  a  lower  tariff*  tbaii  that  given  by  the 
National  Telephone  Company. 

Portsmoath. — The  work  in  connectioo  with  the  erection 
of  the  cential  station  at  Portsmouth  is  progreasiug.  The 
engineers,  Messrs.  Waller  and  Manville,  have  given  their 
certificate  for  work  done,  which  proceeding,  of  course, 
gladdens  the  heart  of  the  contractor,  because  it  means 
that  he  has  done  his  work  well,  and  thus  gets  his  cheque. 

RailTvay  Improvements. — The  London  and  Notth- 
Western  Railway  Company  are  about  to  introduce 
ma^iticbut  third-class  dining  room  cars  on  their  Scotch 
ex^Hesses.  Let  us  hope  they  will  have  the  last  luxury  of 
railway  travelling — electric  light.  It  will  be  the  fault  of 
the  accumulator  lamp  people  if  this  improvement  is  missed. 

Baarchlight.  —  The  enormous  searchlight  made  by 
Scbockerta  for  the  Chicago  Exhibition  has  a  reflector  4ft, 
diameter;  the  illuminating  power  of  the  bare  arc  is  150,000 
ceadles^  and  the  beam  when  directed  by  the  reflector,  it  is 
itated,  has  a  power  of  160,000,000  c.p.  The  rays  can  be 
»een  60  miles  away,  and  can  be  turned  so  as  to  be  directed 
upward. 

Obitoary. — The  announcement  is  made  of  the  death  of 
Mr.  W,  Uellesen,  of  Copenhagen,  inventor  of  the  dry  cell 


which  has  been  so  widely  taken  up  by  Mefisrs,  Siemens, 
He  had  recently  sent  a  new  battery  to  the  primary-battery 
comf>etition  inaugurated  by  the  Italian  paper  LEldtridta 
(which  closed  on  January  Ist),  and  was  interested  in  other 
electrical  inventions. 

The  Investor's  Guide. — Where  to  place  an  invest- 
ment safely  and  with  profit  is  the  question  which  coo- 
Btantly  troubles  the  capitalist,  small  or  large.  Bismarck 
has  come  to  the  rescue,  and  by  acts,  instead  of  words,  points 
out  the  way.  His  recent  investments  have  been  made,  so 
we  are  told,  in  American  street  railways.  Now  there 
should  be  no  doubt  what  to  do. 

Tramway  Lamps. — Incandescent  lamps  of  a  special 
character  are  now  made  for  electric  railway  lighting  by  the 
American  General  Electric  Company.  These  lamps  are 
designed  so  as  not  to  break  by  the  vibi-ation.  In  the 
single-loop  form  the  filament  is  anchored  to  the  point  of 
the  lamp,  while  in  the  spiral  form  the  filament  is  mad 
in  three  close  spirals  mounted  on  a  long  heavy  glass  centre, 
giving  great  steadiness  of  filament 

Rapid  PostaffO. — A  scheme  is  being  carried  out  for 
rapid  delivery  of  mail  matter  by  electricity  between  New 
York  and  Brooklyn  chief  post  offices.  A  rectangular  tube 
with  trolley  and  small  cars  inside  is  the  chief  feature  of 
this  project.  Poatmaster  VVanamaker  entered  into  an  agree- 
ment to  thia  eSect  on  the  20th  of  last  month  with  the 
Automatic  Despatch  Company^  who  agree  to  lay  the  lines, 
and  work  it  for  one  year  at  their  expense. 

Presentation. — Mr.  H.  J.  Vose,  who  has  recently  been 
appointet^l  to  the  post  of  superintending  engineer,  Post 
Office  Telegraphs,  for  the  South  Wales  district,  was  on 
Thursday,  the  5th  inst.,  presented  with  a  very  handsome 
dining-room  clock  by  his  late  colleagues  of  the  engineer-in- 
chief's  office,  General  Post  Office.  The  presentation  was 
made  by  Mr.  J.  Hookey,  assistant  engineerin-chief,  and 
Mr.  Vose,  in  a  few  well-chosen  words,  thanked  him  and  the 
donors  generally  for  the  gift. 

Personal. — On  the  23rd  of  November,  at  Sydney, 
New  South  Wales,  Mr.  Arthur  C.  F.  Webb,  of  the  Govern- 
ment telegraphs  (third  son  of  Mr.  F.  H.  Webb,  secretary 
of  the  Institution  of  Electrical  Engineers),  was  married  to 
Eva  Florence,  second  daughter  of  Mr.  E.  0.  Cracknell, 
chief  of  the  department.  A  silver  afternoon  tea  service 
was  presented  to  the  bride  and  bridei^room  by  the  telegraph 
operators,  and  among  the  presents,  which  were  very 
numerous,  Mr.  Webb  also  received  a  silver  cigar  case  from 
the  students  of  his  electrical  engineering  class  at  the 
Sydney  Technical  College. 

Society  of  Arts. — The  course  of  Howard  lectures,  by 
Prof.  W.  Cawthorne  Unwin,  F.R.S.,  on  •'  The  Generation 
of  Power  at  Central  Stations,  and  its  Distribution,"  will 
commence  to-night  at  the  society's  rooms  in  the  Adelpbi. 
The  course  will  consist  of  six  lectures,  to  be  delivered  on 
Friday  evenings  from  January  13  to  February  17.  The 
lecturer  will  deal  with  the  commercially  available  sources 
ot  mechanical  energy,  and  the  method  of  distributing  it, 
treating  in  the  last  three  lectures  the  hydraulic  distribution 
of  power,  the  transmission  of  power  by  compressed  air, 
and  the  distribution  of  mechanical  energy  by  electricity. 

French  Telephones.  —  From  the  report  of  the 
Directeur  G6n6ral  des  Postes  et  T^l^gruphes  on  the  tele- 
phonic service  in  France  it  appears  that  at  the  end  of  1891 
there  were  112  town  exchanges  worked  by  the  State,  and 
46  in  construction.  From  11,440  subscribers  at  the  end  of 
1889  the  number  had  risen  to   18,191  by  December  31, 

1891,  an  increase  of  59  per  cent,  in  two  years.     They  pro- 
duced a  toUl  receipt  of  r>,574,891f.   On  the  let  of  Janua^Y^ 

1892,  the  telephonic  cucmU  t^^i^ftAxV^  V,^>%'\  V\Vrtfifc^\.t^ 
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of  line,  and  9,174  kilometres  of  wire.  The  public  call- 
offices  produced  a  revenue  of  2lO,722f.  in  1891,  the  charges 
being  5d.  per  five  minutes  in  Paris  and  2Jd.  in  the  country. 

An  Inventor  In  Prison, — An  interesting  episode  in 
the  life  of  the  late  Dr.  Werner  Siemens  is  related  in  the 
Eledncal  World.  It  seems  that  in  1840,  while  still  in  the 
'Prussian  artillery,  he  engaged  in  a  duel  as  a  second,  and 
was  sentenced  to  imprisonment.  While  thua  confined,  he 
occupied  his  time  in  experimenting,  discovering  the  art  of 
electroplating,  his  rights  in  which  he  sold  to  a  Magdeburg 
jeweller  for  40  lotiia  d*or.  He  was  interrupted  in  his 
scientific  work  by  the  announcement  of  a  pardon,  and 
begged  to  be  allowed  to  remain  and  finish  his  investiga- 
tion, but  this  application  was  regarded  as  a  joke  on  the 
authorities,  and  he  was  summarily  ejected  at  midnight. 

Bressa  Prize. — Under  the  will  of  Dr.  Ceaare  Bressa  a 
sum  of  money  has  been  left  to  the  Koyal  Academy  of 
Sciences  of  Turin  for  the  establishment  of  a  prize,  to  be 
awarded  from  time  to  time  for  the  best  scientific  work 
written  or  the  most  important  discovery  made  during  the 
preceding  four  years.  A  new  term,  dating  from  1891  to 
1894,  is  now  in  progress,  and  scientific  men  and  inventors 
of  all  nationalities  may  compete.  The  amount  of  the  pri^e, 
less  income  tax,  is  10,41 6f.  Those  who  desire  to  compote 
must  declare  their  intention  of  doing  so  within  the  time 
above-mentioned,  by  means  of  a  letter  addressed  to  the 
^president  of  the  academy,  and  must  send  the  work  they 
offer  for  adjudication,  which  must  be  printed,  as  manu- 
scripts are  not  conRiderod. 

Prizes. — Among  the  prizes  to  be  awarded  by  the  French 
Acad^mie  des  Sciences  during  the  next  year  or  two  are 
the  La  Gaze  prise  of  10,000f.  (£400),  open  to  all  nationali- 
ties, to  be  awarded  in  1893,  for  the  work  which  has  con- 
tributed the  most  to  the  progress  of  physics  ;  the  Arago 
igold  medal,  for  a  work  or  service  rendered  to  science  ;  the 
Jean  Keynaud  prize  of  lO.OOOf.  for  original  work,  awarded 
in  1896  ;  Jerome  Ponti  prize,  3,000f.,  in  1894,  to  the 
author  of  a  scientific  work  ;  D'Ormoy  prize  of  10,000f.  for 
work  on  mathematics,  pure  or  applied,  to  be  given  if 
occasion  demands  this  year;  Leconte  prize  of  50,000f., 
awarded  in  1895  to  the  author  of  any  capital  discovery  in 
mathematics,  physics,  chemistry,  natural  history,  medical 
or  physical  science ;  Plants  prize  of  3,000f.  for  the  most 
important  work  or  invention  in  tho  domain  of  electricity. 

Novel  Moontain  Railway. — According  to  a  Vevey 
paper,  a  proposal  is  made  to  run  an  electric  tramway  along 
the  new  and  picturesque  route  recently  opened  between 
Glion  and  Avants.  The  current  will  he  supplied  from 
Montreux.  A  still  bolder  scheme  is  also  talked  about, 
which  would  certainly  be  a  novelty,  and  this  is  an  aerial 
railway  from  Glion  to  Sonzier,  of  the  same  kind  as  pro- 
posed to  the  summit  of  Mount  Pilatus.  As,  however,  the 
distance  along  the  ordinary  routes  would  be  too  great,  a 
railway  would  be  made  descending  about  one-third  the 
height  of  tho  ravine  above  the  gorge  of  Chauderou.  A 
strong  wire  cable  anchored  to  the  rocks  would  connect  the 
two  sides,  and  on  this  it  is  proposed  to  run  a  car  containing 
four  or  six  persons.  The  current  to  work  this  car  would 
be  supplied  by  turbines  driven  by  the  overflow  of  the 
Sonzier  reservoir. 

Teles^aphing  at  Sea. — The  telephote,  an  instrument 
invented  by  Mr.  C  V.  Broughton,  of  Buffalo,  by  which 
vessels  at  sea  can  converse  at  long  distances,  has  been 
placed  on  public  exhibition,  and  is  pronounced  a  success 
by  experts.  The  instrument  consists  of  a  series  of  wires 
and  electrical  connections,  operated  by  a  keyboard,  by 
which  106  incandescent  lights  are  controlled  and  made  to 
produce  the  signals  of  the  Morse  telegraph  alphabet.  The 
ires  number  over  r),000,  and  occupy  a  space  of  only  Ilin. 


by  12in.  The  dots  of  the  telegraph  characters  are  repre- 
sented by  two  illuminated  lamps,  the  spaces  by  12  unillu- 
miiiated  lamps,  and  dashes  by  12  illuminated  lamps.  The 
inventor  claims  that  32  c.  p.  lamps  can  be  seen  at  a  distance 
of  10  to  15  miles.  Mr,  Broughton  has  secured  patents  in 
America  and  Europe.  A  complete  instrument  will  be  built 
and  placed  at  the  disposal  of  the  United  States  Govern- 
ment, to  be  exhibited  on  the  model  of  the  warship 
"  Chicago"  at  the  World's  Fair. 

Electric  Fogr  Signal. — The  following  description  is 
published  of  tho  electric  signal  for  communicating  to 
engine-drivers  in  a  fog  :  "The  signal  consists  of  an  electric 
gong  fixed  on  the  engine.  On  the  weather-board  of  the 
latter  is  placed  a  dial  containing  a  miniature  signal  with  a 
movable  arm,  painted  red.  In  the  signal-box  is  a  similar 
miniature  signal,  which  works  with  the  one  on  the  engine. 
A  galvanised  iron  pij)e  is  laid  by  the  side  of  the  rail  from 
the  signal  box  to  100  yards  outside  the  distant  signal. 
Thus  in  any  weather  the  driver  can  tell  how  the  main 
signals  are — whether  at  '  danger*  or  *all  right.'  A  bronze 
wire  brush  is  attached  to  the  footboard  of  the  engine,  and 
when  this  brush  comes  in  contact  with  the  pipe  it  completes 
the  circuit,  rings  the  goivg,  and  the  arms  of  the  miniature 
signals  on  the  engine  show  the  position  of  the  main-line 
signals.  The  dial  of  the  miniature  signal  on  the  engine 
shows  a  light  when  necessary."  The  Great  Northern 
Railway  Company  are  understood  to  state  that  the  inven- 
tion hi8  been  at  work  in  a  satisfactory  manner  for  the  last 
two  years. 

IilRhthouse  Telephones.— A  public  meeting  was  held 
at  Ramsgate  on  Tuesday  to  urge  the  Government  speedily 
to  carried  out  the  proposed  electric  communication  between 
lightships  and  the  shore  to  prevent  such  loss  of  life  as 
resulted  from  the  recent  wreck  of  the  "  Dilsberg  "  on  the 
Longsand.  The  Mayor  ut  Ramsgate  (Alderman  W.  P. 
Blackburn;  presided,  8U[>ported  by  Mr.  E.  J.  Hobbs,  the 
promoter  of  a  scheme  of  electric  communication  with  light- 
ships. Mr.  Hobbs  proposed  a  resolution  to  the  effect  that  the 
Government  bo  petitioned  to  investigate  tho  facts  connected 
with  the  wreck  of  the '^  Dilsberg"  on  the  Longsand  on 
December  9  last,  with  a  view  to  ascertaining  whether  the 
disaster  might  not  have  been  averted  had  electric  or  tele- 
phonic communication,  as  experimentally  provided  in  1885 
and  1886,  now  existed.  The  resolution  was  carried  unani- 
mously. After  other  speeches  had  been  made,  the  Rev.  T. 
Hancocks  moved  that  the  Government  bo  requested  to 
establish  an  effective  system  of  telegraphic  or  telephonic 
communication  between  Iightshij»s,  lighthouses,  and  the 
shore,  that  the  loss  of  life  and  property  at  present  existing 
might  be  prevented.     This  resolution  was  also  adopted. 

Coupling  Alternators  in  Parallel. — The  problem 
of  coupling  alternating  generators  in  parallel  has  been 
tho  subject  of  research  by  two  French  investigators,  M. 
Blondel  and  M.  Bouchorot.  The  researches  of  M.  Boucherot 
are  given  in  the  form  of  a  paper  discussing  the  question 
mathemat[c:illy,  in  Lhidnsirie  EUdiique  for  January  10. 
The  author  juatities  by  theory  the  conditions  necessary  for 
good  working  in  [Kiraliel  indicated  by  practice:  largo 
moments  of  inertia,  independent  engines,  low  interior  resist- 
ance, and  low  coefficient  of  self-induction.  This  theory, 
mathematically  complex,  but  simple  in  its  results, 
justifies  the  easy  coufiling  of  alternators  at  low  frequency. 
The  conditions  can  be  satisfied  by  reducing  the  apparent 
coetticioiit  of  self-induction  of  the  alternators  by  means 
of  condensers,  but  this  method  {)ointed  out  by  M.  Bou- 
cherot requires  practical  commercial  condensers,  a  require- 
ment hardly  yet  fulfilled.  The  compounding  of  alternators, 
as  employed  in  the  Thomson-Houston  machines,  by  having 
two  exciting  currents,  one  constant  and  the  other  promr- 
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ional  to  the  output,  is  not  dealt  with  by  M.  Boucherot. 
The  recoitl  of  irivestigations  by  M.  Blondel  oa  this 
imporUnt  auHjoct  are  promi»e<l  for  a  later  tiumber. 

Otioanite. — A  curioualywritlen  article  was  read  before 
the   American    Institute   of   Fltectricjil  Kfigineers   for   Mr. 

» Charles  W.  Jefferson  and  Mr.  Arthur  H.  Dyer  on  a 
substance  they  call  micanite  and  its  application  to  arma- 
ture insulation.  Traversing  the  list  of  various  substances 
I  used  as  insulation,  the  history  and  properties  of  mica  are 
discussed.  Among  the  attempts  to  overcome  the  dis 
advantagee  of  mica  are  those  invohing  the  use  of 
pulverised  mica  mixed  with  cement,  btit  as  the  cement 
CAJi  form  paths  for  the  current  it  is  in  no  sense  a  mica 
insulator.  The  authors  use  the  small  waste  mica  plates  in 
l)Utlding  up  large  plates  of  any  aise  and  shape  by  overlaying 
the  slips  attached  by  a  suitable  cement.     At  first  this  was 

»do'ie  by  girls  at  the  rate  of  a  cubic  foot  an  hour  each,  but 
IB  now  done  by  machines.  Plates  ua  large  as  a  yard  square 
can  be  built  up,  and  as  the  plate  consists  of  thicknesses  of 
mica,  and  a  straight  line  intersects  numerous  filmSj  it  is 
a  true  mica  insulator.  Curved  specimen  tubes  and  slam[^»ed 
forms  are  made.  The  material  rings  like  metal,  and  may 
be  treated  as  "insulating  metal."  Numerous  tests  under 
presanro,  under  influence  of  steam,  and  high-pressure 
electric  cuiTents  show  the  value  of  the  micanite.  The 
beet  samples  of  micanite  show  approximately  the  same 
electrical  resistance  as  the  best  India  mica. 

Eleotrocaltare. — A  jiaper  h  given   in  the  Bulletin  of 
the  Socit't<!*  Beige  d'Electriciens  by  M.  E.  Lagrange  on  the 
Hsubject   of  the  influence   of  electricity   on  the   f^rowth  of 
B  vegetables.     M.  Lagrange  divided  a  plot  of  land  into  three 
K  parts,  and  planted  the  whole  with   ])otatoe8.     In  the  first 
H  plot  he  buried  a  plate  of  copper  and  a  plate  of  zinc,  a  foot 
V  square,  26ft.  ajart,  joining  them  by  a  wire  carried  on  insu- 
lators strung  on   cross  wires.     The  second   was  cultivated 
^  on  the  ordinary  method.    Tho  third  had  a  number  of  small 
W  pointed  conductors  buried  to  Gin.   below  the  surface,  and 
rising  18in.  above  it,  connected  to  an  underground  net- 
work of   galvanised    wires.     All    plots    were    submitted 
to    the     same    care,    and    were    under    the    same    cou- 
iiiions    of   soil,  sun,  and   rain.      The  result  was,  that   the 
Utet  plot  gave  60   kilogrammes   of    potatoes,   the    second 
80  kilogrammes,  and  the  third    103  kilogrammes.     This 
showed  that  the  current  electricity  had,  if  any,  a  bad  effect 
on  the  crop,  while  the  static  electricity  gave  considerable 
increase.     But  M.  Lagrange  found  chat  in  the  first  plot, 
choQgh  the  yield  was  less,  the  leaves  appeared  sooner,  the 
plants  were  larger  and  more  thickly  leaved,  from  which  he 
vgaed  that  for  plant  cultivation  current  electricity  proved 
k    iSeeUve^  but  for  root  crops  static   electricity    was  to  be 
H  preferred.     The  Botanical  Gardens  might  do  worse  than 
t     perform  regular  experiments  in   this  direction,  as  well  as 
on  the  influence  of  electric  light  on  the  growth  of  plants. 

Blectxic  Ansesthesia. — Dr.  Wm.  F.  Hutchinson,  of 
Proridence,  has  succeeded  in  obtaining  local  anaesthesia 
by  electrical  means.  At  first  be  used  vibrtiting  hammers 
to  obtnin  the  effect  by  percussion.  After  much  ex- 
perimentation, he  constructed  an  induction  apparatus, 
consisting  of  carefully-calculated  c  >il8  and  having  a 
rbaototne  of  phosphor-bronze  ribbon  that  could  be  easily 
rsgulatad.  When  set  to  give  C  major,  representing  540 
vibrations  per  second,  marked  ansesthosia  was  produced, 
though  if  more  rapid  the  effect  was  lost.  At  A  major,  one 
minuu)  produced  numbness.  An  attempt  was  made  to 
Koduco  local  absence  of  sensibility  on  a  patient  Buffering 
from  a  felon  on  the  forefinger.  The  finger  was  placed  in 
I  metal  tube  filled  with  sponge  moistened  with  salt  water. 
Starting  with  A  and  running  up  to  G  sharp,  in  three 
DUi4Utofl  sensibility  was    not    diminished  ;    but  tuned  to 


C  majofi  sufficient  anaesthesia  was  produced  in  three 
minutes  to  allow  of  incising  the  felon  without  pain.  In  a 
case  of  tic-doloureux,  the  rbeotome  being  ad  justed  to  C,  the 
negative  electrode  was  applied  to  the  nape  of  the  neck  and 
the  {>ositive  to  the  forearm,  and  in  10  minutes  the  pain  had 
completely  disappeared,  the  patient  enjoying  a  sleep  after- 
wards for  the  first  time  in  two  days.  With  the  apparatus 
described,  Dr.  Hutchinson  was  able  to  produce  local 
anaesthesia  with  ease  over  an  area  about  lin.  greater  than 
that  of  the  electrode.  The  experiment  should  prove  of  tho 
utmost  value  in  surgical  operations. 

Eleotrio  Star  Cluster. — The  theatre  is  certainly  the 

place  where  some  of  the  most  beautiful  effects  of  electric 
lighting  are  to  be  seen,  and  a  novel  eflect  recently  intro- 
duced into  the  pantomime  of  *'  Dick  Whittiugton,'*  at 
the  New  Olympic,  London,  bears  the  palm  for 
delicate  blending  of  beauty  and  science.  The  scene 
is  the  time-honoured,  classical  one  of  liighgate-hill, 
where  the  hero,  Dick  Whittington,  goes  to  sleep 
to  dream  of  success  and  bears  the  bells  toll  **  Turn 
again."  During  this  scene  the  stage  gradually  darkens, 
and  a  cloud-like  screen  in  the  background  is  seen  to 
be  lighted  up  by  a  multitude  of  tiny  incandescent  lamps, 
which  sparkle  and  twinkle  like  veritable  stars  in  the 
firmament.  The  screen  is  so  arranged  as  t3  give  a 
faithful  representation  of  the  celebrited  star  cluster 
in  the  constellation  of  Hercules,  one  of  the  most 
beautiful  of  the  star  clusters  in  tho  whole  sky.  To 
produce  the  efl'ect,  400  incandescent  lamps,  run  on  20 
distinct  circuits,  are  employed.  All  the  circuits  are  joined 
to  two  massive  copper  conductors  placed  at  the  top  of  the 
screen,  and  each  circuit  is  protected  by  an  automatic  cut-out. 
As  each  lamp  ret^uires  fully  half  ampere  to  incandesce  it,  it 
follows  that  about  200  amperes  are  required  to  actuate 
all  the  lamps.  For  the  desired  variation  in  the  brilliancy 
of  these  artificial  stars,  lamps  of  voltages  varying 
from  3^  to  4  J  volts  are  used  Collectively  the  light 
obtained  is  equal  to  about  150  c.p.  The  batteries  for 
working  this  installation  are  placed  on  the  stage,  and 
are  of  the  lithanode  type.  This  original  electric  star 
group  was  designed  and  made  for  Mr.  Oscar  Barrett  by 
the  Lithanode  and  General  Electric  Company,  of  West- 
minster, who  are  certainly  to  be  complimeuted  on  the 
beautiful  effect  produced. 

Development  of  Osts-En^nes.  —  The  economical 
use  of  gas-engines  for  lar^e  powers  threatens  to  develop 
into  one  of  the  most  im{>ortant  problems  in  engineering, 
and  especially  electrical  engineering.  While  Mr.  Thwaite 
and  Mr.  Dowson  have  brought  the  question  to  the  front 
in  England,  M.  Witz  has  been  calling  the  attention 
of  French  engineers,  by  a  paper  read  before  the 
SociC't^  Industrielle  du  Nord,  to  the  latest  and 
very  remarkable  progress  achieved  in  this  class 
of  engine.  In  tests  which  he  has  carried  out 
at  Rouen  two  years  ago,  a  TOO-h.p  gas-engine  was 
found  to  consume  600  grammes  of  anthracite  per 
effective  horse-power  hour.  Nowadays  this  result  is 
being  obtained  in  commercial  practice.  The  motors  are 
not  fed  by  the  town  gas,  but  a  gazogene  is  added,  which 
requires  little  attention,  and  the  production  of  gas  is  regular 
and  constant.  This  gazogene  takes  the  place  of  the  boiler. 
A  poor  quality  of  gas  is  utilised,  giving  about  1,500  calories 
per  metre  cube  at  Odeg.  C,  and  760mm.  pressure.  Tbe  pro- 
cess is  not  new,  having  been  described  by  Thomas  and 
Laurens  in  France,  and  Siemens  in  Germany,  while  heating 
gas  is  produced  by  Dowson,  Lencauchez,  and  others,  at  a 
price  very  much  less  than  was  before  possible.  The  effi- 
ciency of  the  gazogenes  is  as  high  as  80  per  cent.^  wh<iiv 
the  best  boilers  do  not  viae  ovet  10  v^^  ^i^uV    "^oxwiN^s^ 
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M.  Witz  points  oat,  the  gas-engines  give  a  gain  of 
28  per  cent,  in  efficiency  over  the  best  -constructed 
steam-engine.  From  tbesa  results  a  total  g^iin  in 
efficiency,  justifying  the  most  brilliant  hopes  for  the 
future  of  gas-engines.  There  are  no  doubt  certain  diffi- 
culties to  be  overcome  before  gas  plant  is  as  perfect  as  steam 
plant,but  these  are  not  insuperable,  as  the  astonishing  spread 
of  the  Croasley  and  other  gas  engines  amply  proves.  The 
testsshowthatin  everyday  practicea  bnke  horse-power  hour 
can  be  obtained  for  less  than  600  grammes  of  anthracite  ; 
CroBsley's  have  obtained  the  same  result  with  783  grammes 
of  coke.  The  speed  is  sufficiently  regular  to  drive  dynamos 
satisfactorily.  In  conclusion,  M.  Witz  states  that  gas- 
engine  plants,  provided  with  gazogenes,  are  spreading  far 
and  wide,  and  their  progress  is  likely  to  lead  to  extremely 
important  industrial  results. 

Heilmann  Eleotrio  Locomotive. — It  will  be  remem- 
bered that  we  described  last  year  the  proiK>8aI  by  M.  Heil- 
mann, engineer,  of  Paris,  to  run  ordinary  locomotives 
electrically.  An  electric  locomotive  on  the  Heilmann 
system  is,  it  appears,  now  actually  in  an  advanced  stage  of 
construction  at  the  Forges  et  Chantiers  do  la  M^dit^rran^e. 
M.  Heilmann  has  recently  described  to  the  Soci6t(^  des 
Ing^nieurs  Civils  the  reasons  which  led  him  to  believe 
that  it  was  practically  impossible  to  transform  the 
ordinary  railway  lines  into  electric  lines  ;  electricity 
would  allow  of  increase  of  speed,  but  apart  from  the  grofit 
question  of  alteration  of  way,  the  speed  is  limited  by  the 
signals  to  be  passed  and  the  level  crossings  to  be  traversed. 
M.  Heilmann  has  therefore  designed  a  combined  steam  and 
electric  locomotive  as  described  in  earlier  articles,  in  which 
steam-boilers  and  engines  are  carried  as  now,  but  the  actual 
traction  work  or  rotation  of  axles  is  to  be  performed  by 
motors  mounted  on  the  axles,  either  of  the  engine  atone 
or  of  all  the  carriages.  The  reasons  for  the  theoretical 
advantages  have  been  explained  —  namely,  that  triple- 
expansiun  engines  could  be  used  ;  the  difficulty  of  adapt- 
ing crankshafts  to  act  both  rigidly  fur  a  reciprocating 
engine  and  yieldingly  for  a  rotating  rolling  axle  now  limits 
the  speed,  besides  the  difficulty  of  getting  rid  of  the  exhaust 
steam  ;  while  with  a  constantly  rotating  motor  on  the  axle 
these  difficulties  disappear,  and  greater  speed  and  greater 
economy  may  be  expected  even  with  the  slightly  increased 
weight.  The  engine  and  generator  are  mounted  on  the 
front  part  of  the  locomotive.  The  engine  is  of  the  com- 
pound, balanced,  horizontal  type,  made  by  Cb.  Brown. 
The  dynamo  is  a  continuous  multipolar  dynamo,  designed 
by  C.  £.  L.  Brown.  It  is  excited  separately  by  a  small 
dynamo  driven  by  a  separate  small  engine.  Behind  is  the 
boiler,  Lentz  system  ;  the  smoke-stack  is  in  the  rear,  an 
arrangement  which  gives  better  draught,  The  motors  are 
mounted  on  the  axles  by  an  elastic  suspension.  One 
of  the  principal  advantages  of  the  Heilmann  loco- 
motive is  the  independence  of  the  speed  of  the  train 
and  thit  of  the  engine  ;  this  independence  enables  the 
engine  to  be  run  at  constant  admission,  and  consequently 
under  the  best  economic  conditions.  The  authorities  of 
the  French  State  Railways  have  put  their  lines  at  the 
disposal  of  M.  Heilmann,  and  trial  runs  of  the  new  loco- 
motive may  be  expected  shortly. 

Coast  Commanioation. — The  following  abstract  of 
the  interim  report  of  the  Royal  Commission  which  has 
been  taking  evidence  upon  the  question  of  improving  the 
oast  communication  of  the  country,  appears  in  the 
^esttrn  Morning  News  :  '*The  report  shows  that  with  what 
^lias  already  been  done,  and  what  is  now  recommended,  the 
Commissioners  have  practically  met  the  demands  which 
have  been  made  by  the  Chambers  of  Commerce,  Chambers 
of  Shipping,  the  Lifeboat  Institution,  and  by  individuals  I 


for  some  years  past.  By  what  has  been  done  already  the 
Government  have  conceded  the  necessity,  even  while  the 
Commission  was  pursuing  its  investigations  of  connecting 
lifeboat  stations,  coastguard  stations,  shore  lighthouses,  and 
rocket  stations  with  a  network  of  telegraph  atid  telephone 
wires,  which  the  reports  of  the  Lifeboat  Institution  show, 
have  already  been  instrumental  in  rescuing  lives,  and  which 
will  no  doubt  beoften  effectual  in  salving  property,  as  well  as 
useful  in  operations  of  war,  whether  mimic  or  real.  The 
energy  which  the  authorities  and  officials  have  displayed 
in  giving  effect  to  the  recommendations  of  the  House  of 
Commons  is  illustrated  by  the  fact  that  the  sum  of  £20,000 
provided  last  session  for  the  work  has  just  been  exp>ended, 
and  that  things  must  now  remain  at  a  standstill  until  the 
31st  of  March  next,  when  a  new  vote  can  be  taken  to 
supply  fresh  funds.  In  spite  of  the  uncertainties  of 
legislation,  it  is  not  likely  that  the  House  of  Commons 
will  hesitate  to  grant  the  comparatively  small  sum  neces- 
sary to  pursue  a  scheme  which,  even  it  is  inception, 
has  proved  itself  a  most  valuable  means  of  aiding 
those  who  face  the  perils  of  navigating  our  dangerous 
coasts.  In  the  recommecidations  which  the  Commission 
have  now  made  in  their  interim  report — which  has  not  yet 
been  published — they  indicate  their  desire  to  see  a  very 
substantial  experiment  tried  in  connecting  rock  lighthouses 
and  lightships  with  the  shore  by  telegraph  or  telephone. 
By  this  means  lifeboats  may  be  summoned  to  vessels  in 
distress,  or  a  ship  in  imminent  danger  may  be  saved  by  the 
speedy  arrival  of  a  tug,  which,  without  the  lightning  speed 
of  the  telegraph,  could  never  have  reached  the  spot  in  time 
to  be  of  service.  It  is  recommended  that  five  lightships 
shall  be  connected  with  the  coast,  as  well  as  a  number  of 
lighthouses,  which  seem  to  offer  the  best  opportunities  for 
testing  the  feasibility  of  the  scheme  as  well  as  its  value  in 
the  cause  of  humanity  and  the  salvage  of  property. 

Manioipal  Elootrio  Lighting. — A  pamphlet  to  guide 
municipalities  in  choosing  their  system  of  electric  lighting 
is  issued  by  the  Brush  Electrical  Engineering  Company.  It 
has  a  delightful  piece  of  artistic  drawing  to  recommend  it 
at  first  view  on  the  title-page,  showing  the  view  of  London 
up  Ludgate  hill,  with  St.  Paul's  behind,  and  a  view  of  the 
new  arc  lampposts  now  familiar  in  the  City.  This  title- 
page  to  "  Municij)al  Electric  Lighting  "  is  printed  in  bronze, 
and  covers  a  useful  digest  of  the  salient  points  to  be  con- 
sidered in  town-lighting.  Definitionsinsimplestyle  aregiven, 
witheveryday  illustrations.  Adiscussion  of  the  parliamentary 
regulations  follows.  We  entirely  agree  with  the  opinion 
expressed,  that  '*  on  economic  grounds  it  would  appear 
wiser  for  municipalities  to  retain  their  powers  in  their 
own  hands  and  establish  their  own  central  stations," 
on  account  of  the  many  advantages  of  management 
and  money  they  possess,  and  the  desirability  of  working 
the  light  supply  for  the  benefit  of  the  public.  The 
discussion  of  systems  of  supply  is  dealt  with  at  some 
length.  There  is  no  "best  system"  for  all  conditions, 
and  none  is  advocated ;  each  area  of  supply  must  be 
considered  on  its  merits.  At  the  same  time  the  advantages 
of  the  alternating-transformer  system  to  which  the  com- 
pany are  partial  are  pressed  home.  The  two  objections — 
absence  of  storage  and  rlitHculty  of  the  use  of  motors — are 
thus  answered  in  this  pamphlet ;  "As  large  users  of  secondary 
batteries,  they  (the  Brush  Company)  have  arrived  at  the  ex- 
pensive experience  that  however  suitable  and^  indeed,  indis- 
pensable accumulators  may  be  for  house  lighting,  they  are 
too  costly  for  central-station  work."  The  advantage  as  to 
certainty  of  running  does  not  always  lie,  they  say,  on  the 
side  of  storage-battery  systems  ;  for  instance,  one  of  these 
comi>anies  with  which  they  are  connected  failed  to  keep  a 
constant  supply  during  the  great  fog  simply  from  inability 


of  the  batteries  to  hold  Bufficient  supply,  while  at  Milan 
a  constant  supply  without  batteries  has  been  given 
without  break  for  nine  years.  The  advantages  of  a 
battery  supply  are  admitted  for  low-tension  distribu- 
tion, but  the  additional  expense  and  complication  must 
be  always  considered.  As  to  the  question  of  motors, 
the  conclusion  from  the  Brush  Company's  experience  is 
that  people  hke  to  talk  about  motors,  but  do  not  in 
practice  show  much  inclination  to  use  them.  At  the  same 
time,  alternate-current  motors  are  (perfectly  able  to  be 
used,  and  in  some  cases,  such  as  for  the  utilisation 
of  Niagara  and  large  water  powers  on  the  Alps, 
appear  to  be  preferred,  while  small  alternate-current 
motors  for  fans  and  so  forth  are  already  on  the  market. 
Some  advice  as  to  motive  ]K}wer  for  central  stations  is 
appended,  preference  being  given  to  high  speed  ent;ine.% 
followed  by  remarks  on  the  use  of  steam-condensers.  The 
price  of  street-lighting,  and  the  charges  to  consumers  are 
discussed,  the  whole  making,  as  can  be  seen,  an  extremely 
welcome  stock  of  information  to  the  councilman  or  borough 
engineer. 

The  Paoiflo  Gable  Scheme.— The  Canadian  Govern 
ment  having  decided  to  ask  the  Imperial  authorities  to 
appoint  a  commission  to  enquire  into  the  feasibility  of  the 
scheme  for  a  Pacific  cable,  a  representative  of  Renter's 
Agency  called  upon  the  various  agents-general  of  the 
Australasian  colonies  to  ascertain  their  views  on  the 
subject,  and  what  support  was  likely  to  be  forthcoming 
from  their  respective  Governments  in  this  connec- 
tion. Sir  Andrew  Clarke,  the  acting  agent-general  for 
Victoria,  said  that  if  he  had  any  voice  in  the  matter 
he  would  strongly  urge  his  Government  not  to  enter- 
tain any  idea  of  granting  a  subsidy  for  the  pur(>ose. 
From  a  strategical  point  of  view  the  cable  would  havo 
no  importance  whatever,  and  would  be  no  practical  help 
in  time  of  war.  The  existing  cables  to  Austral  ia 
adocjuately  carried  all  the  traffic.  He  would  favour  the 
scheme,  however,  on  the  principle  of  favouring  competition. 
Sir  Saul  Samuel,  agent-general  for  New  South  Wales, 
preferred  to  express  no  opinion,  as  it  was  a  matter  for  the 
consideration  of  his  Government.  Mr.  Westby  PercevaK 
agent-general  for  New  Zealand,  in  discussing  the  scheme, 
stated  that,  although  in  receipt  of  no  instructions  from  his 
Government,  he  would  favour  the  proposal  of  an  alterna- 
tive cable  to  Great  Britain  which  would  run  entirely 
through  British  territory.  That  he  had  always  regardeil 
as  a  matter  of  the  utmost  importance  from  a  sti-ategic:tl 
point  of  view,  and  he  was  of  opinion  that  his  Grovernment 
would  be  prepared  to  entertain  favourably  any  proposal 
to  join  with  the  Australasian  colonies  with  the  object 
of  establishing  connection  by  post  or  telegraph  with 
the  mother  country  across  Canada.  He  would,  ho^v- 
ever,  add  that  the  present  communication  was  sufficient 
for  the  traffic,  and  the  cable  rate  had  recently  been 
reduced  by  nearly  50  per  cent,  by  his  colony  join- 
ing in  the  cable  guarantee  with  the  other  colonies. 
Sir  James  Garrick,  agent-general  for  Queensland, 
believed  his  Government  would  look  very  favourably  upon 
the  scheme.  Sir  John  Bray,  agent-general  for  South 
Australia,  on  the  other  hand,  expressed  the  opinion  that 
most  of  the  Australian  Governments  would  not  be  prepared 
to  go  to  any  expense  for  an  alternative  cable,  the  existing 
one  meeting  all  requirements.  Sir  Edward  Braddon,  agent- 
general  for  Tasmania,  on  being  questioned,  stated  that  he 
could  not  say  what  position  his  Government  would  take  up 
in  the  matter.  He  would  draw  attention  to  the  fact  that  New 
South  Wales  and  Queensland  had  each  agreed  to  subsidise,  to 
the  extent  of  X2,000  per  annum,  a  cable  to  bo  laid  by  the 
Soci^t6  Fran<j-aise  dea  Telegraphoa  Sousmarins.     This  cable, 


which  had  been  proposed  to  the  Australian  Governments 
by  Mr.  Audley  Coote,  M.L.C.,  of  Tasmania,  would  start 
from  Queensland  vid  New  Caledonia,  and  would,  conse- 
quently, not  be  an  Imperial  line.  It  was  stated  that  the 
French  Government  were  willing  to  contribute  d£8,000 
towards  its  construction ;  but  this  needed  confirmation. 
Mr.  Audley  Coote  also  held  a  concession  from  the  Queen 
of  Hawaii. 

Eleotrio  Constraotion  Catalogrue. — It  is  impossible, 
in  presence  of  the  very  fine  catalogue  now  issued  by  the 
Electric  Construction  Corporation,  to  avoid  the  reflection 
that  here  is  a  company  which  is  capable  of  doing  the  largest 
and  most  important  electrical  engineering  work,  and  of 
doing  it  well  A  catalogue  that  produces  this  effect  upon 
inspection  has  certainly  succeeded  in  one  of  its  aims ; 
when  the  other  aim — to  give  succinct  and  clear  informa- 
tion as  to  details  and  prices  in  acceptable  and  accessible 
form — is  added,  as  here,  the  Corporation  are  to  be 
congratulated  on  having  produced  one  of  the  most 
imposing  works  of  this  kind  in  the  trade.  The  book  is 
got  up  in  the  highest  style,  beautifully  printed  on  the 
glossiest  of  paper,  and  if  there  is  one  thing  to  object  to,  it 
is  simply  that  photographic  process  blocks  will  not  come 
up  to  this  extreme  standard  of  excellence — nothing  under 
first-class  wood  blocks  could  match  the  printing.  There  is  no 
good  reason  why  English  catalogues  should  not  rival  those 
of  American  production,  noted  for  their  beauty  of  finish,  and 
this  attempt  is  certainly  a  long  way  in  the  right  direction. 
The  book  commences  with  six  tine  full-page  illustrations- 
first,  the  interior  of  a  central  station  as  erected  by  the 
Corporation,  showing  rows  of  alternators  direct  driven  by 
triple- expansion  engines  ;  then  the  same  thing  applied  to 
continuous  current  station  plant — all  photographs  from 
actual  work  done.  A  large  electric  car  occupies  the  third 
plate,  working  on  the  closed-conduit  system,  while  in  the 
next  an  electric  crane  traversing  a  huge  warehouse  is  seen 
in  action.  The  photograph  of  a  central-station  switchboard 
occupies  Plate  V.,  and  the  sixth  is  a  magnificent  represen- 
tation of  a  450  h. p.  Elwell-Parker  dynamo  for  station  light- 
ing or  transmission  of  power.  After  this  are  photogravures 
of  the  more  ordinary  kind  of  dynamo  as  used  in  smaller 
installations  for  running  off  shafting,  or  by  gis  or  oil 
engines  tor  lighting  private  houses  or  for  factory  lighting. 
The  Elwell-Parker  continuous-current  dynamo  used  as  a 
motor  is  recommended  for  power  transmission — the  number 
of  watts  given  as  a  dynamo,  divided  by  900,  gives  the 
brake  horse-power  obtained,  the  speed  being  15  per  cent, 
less  than  that  required  to  give  the  output  as  a  dynamo. 
These  dynamos  are  made  in  stock  sizes  from  800  up 
to  f)0,O00  watts,  at  voltages  of  50,  60,  80,  100,  135 
tf'olts.  Depositing-dynamos  at  4,  5,  or  S  volts  for  nickel, 
silver,  or  gold  deposition  are  shown,  while  for  copper- 
depositing  the  machines  rise  to  the  highest  size — the 
pair  of  machines  illustrated,  coupled  on  one  bed  plate, 
being  capable  of  depositing  30  tons  of  cop[>er  a 
week.  The  direct- current  transformers  which  the  Electric 
Construction  Corporation  have  made  a  specialty  in  some 
systems  of  lighting,  as,  for  instance,  Oxford,  naturally 
occupy  a  prominent  position.  The  high-tension  alternating 
system  is  illustrated  in  detail — Elwell-Parker  alternators, 
transformers,  fuses,  and  high-tension  switches,  and  all  the 
necessary  paraphernalia  for  town-lighting.  Some  clear 
switchboard  diagrams  showing  connections  for  accumulator 
installations  are  also  added,  and  photographs  of  arc  lamps 
conclude  the  volume.  The  catalogue  bears  a  view  of  the 
Corporation's  extensive  works  at  Wolverhampton  on  its 
title-page,  handsomely  lettered  in  shaded  red,  and  is 
altogether  a  speaking  tribute  to  the  vast  and  growing 
im|>ortancc  of  the  electric  construction  industry. 
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CENTRAL-STATION  STATISTICS. 

BY  J,  HKSKETH. 

There  is  no  more  important  section  of  a  central-station 
engineer's  duty  than  to  accurately  keep  and  criticise  his 
costs  week  by  week.  In  a  well-ordered  atatioa,  not  only 
will  the  engine  and  testroom  have  full  attention,  but  the 
storeroom  and  clerks'  oflSce  will  be  constantly  under  the 
engineer's  supervision. 

Too  often  in  the  statement  of  the  cost  of  the  production 
of  electric  energy  we  see  engineei's  stating  only  their  weekly 
coal^  water,  oil,  and  wages  accounts.  In  many  cases  they 
are  content  to  estimate  the  all-important  factor  of  metered 
units  from  the  apparent  output  of  the  station,  making'  a 
certain  percentage  reduction  for  magnetising  and  leakage 
losses. 

But  for  a  correct  and  conscientious  statement  of  a 
station's  progress,  it  is  obviously  essential  that  all  charges 
be  included — whether  they  be  office,  management,  works, 
or  distribution  charges — and  that  an  accurate  record  be 
kept  weekly,  fortnightly,  or,  at  the  outside,  monthly,  of  all 
meter  readings.  When  the  number  of  consumers  has 
increased  to  such  an  extent  as  to  make  even  monthly 
readings  a  difliculty,  the  engineer  muy  then  with  safety 
resort  to  a  primary  wattmeter  for  a  record  of  his  output, 
and  on  the  comparison  of  the  records  given  by  it  with  ttie 
quarterly  readings  of  the  consumers'  meters,  base  his  calcu- 
lations of  the  various  losses. 

In  drawing  up  the  form  in  which  these  periodical  cost- 
eheets  are  to  be  made,  attention  must,  of  course,  be  given 
to  the  form  of  accounts  prescribed  by  the  Board  of  Trade  ; 
but,  as  a  general  rule,  a  sheet  somewhat  on  the  following 
linos  will  be  found  to  meet  all  requirementa  : 


COST-SHJCET   FOR   PERIOl/    E>DI>'<: 


Total  Metered  Unite, 

Gbn'kral  Cuarobs: 

Directors' fees 

ConsullinK  enjnneer  

L&.v  expenses 

L          Accountancy  expeneea 

1         Bank  expenses 

V           Denrooi&tion         

£ 

s. 

d. 

Coat  per 

metered 

unit 

1          Office  and  manaf^ment  salaries.. 
■          Office  wo^es    

■          Rents,  rates,  and  taxes    

r          Office   sundries  (stationefy,  etc.) 
Statiox  Charges  : 

Salaries    

VVaffea  - 

OoaT  . .     . .  ionn  

.           Water M.  gallons    

1          Oil,  wa8t«.  and  [>etty  stores    

1  Bkpaiks  : 

1           Boilers,  ebeam,  and  water  service 

P          Engines    

Dynamos 

Accumulators ... 

DlSTRIItCTlOS    ChAUOES: 

Conduits  (mutorial  and  wages)  ... 

Conductors  (ditto) 

Motors  (ditto) 

Transformors  (ditto) 

■■         Sundry  apparatus  (ditto) 

"                            Total  cost 

1 

AveracG  current 

Total  unite  output 

Metered  uaiLa  as  above    

Percentage  of  wante 

Number  of  30-watt  lamps  fixed 

Maximum  supply  demanded  . ... 

It  may  be  objected  by  some  that  tnauy  of  these  items 
can  only  be  estimated.  I  think  that  with  care  they  will 
all  prove  to  be  accurately  arrived  at.  Directors',  consulting 
engineer'si  insurances,  accountancy  and  law  charges,  are  all 
most  frequently  fixed  amounts. 

The  main  source  of  error  must  arise  from  inaccurately- 
kept  wftgea  and  stores  records.  Either  the  men  do  not 
send  in  a  correctly-drawn  time-sheet,  or  in  the  summary 
of  the  times  spent  on  different  work$  a  system  of  sub-beads 


far  too  meagre  is  considered  satisfactory  ;  or  when  stores 
are  required  they  are  frequently  di'awn  direct  from  the 
manufacturers  to  the  work  without  passing  through  the 
store,  and  sometimes  even  without  an  official  order. 

It  at  once  appears  that  it  is  of  primary  importance  thit 
each  man,  whether  paid  "salary  "  or  *'  wages,"  should  send 
in  periodically  an  analysis,  under  carefully-drawn  beads, 
of  his  works,  and  that  all  material  be  kefit  under  a  store- 
keeper's charge.  But  no  well-regulated  central  station  is 
without  some  such  arrangement.  It  is  a  matter  of  detail 
to  extend  it,  and  for  the  storekeeper  to  periodically  hand 
in  his  summary  of  material  issued  under  the  heads  charge- 
able to  revenue. 

Further,  with  such  a  system  it  is  almost  a  necessity  for 
each  issue  of  material  to  be  properly  authorised  by  the 
engineer  responsible  for  the  particular  work  on  which  it  is 
to  be  used.  The  advantages  of  this  are  obvious.  By  this 
means  tho  storekeeper  is  not  only  guarded  and  checked, 
but  he  is  enabled  to  keeps  books  open  to  checks  and  com- 
piirison  with  bis  stocks  at  any  moment. 

The  sheet  may  bo  amplified  to  give  such  further  informa- 
tion as  each  engineer  may  desire.  For  instance,  coal  is 
stated  in  tons  and  water  in  gallons  as  well  as  in  £.  a.  d. 
Allow  for  loss  and  water  used  for  cleaning  purposes,  and 
the  average  evaporative  efficiency  is  obtained,  or  pounds 
of  water  and  coal  |)er  electrical  horse  power  at  the  con- 
sumers' terminals  can  be  easily  arrived  at.  If  frequent 
diitunims  are  taken  of  the  engine  performances,  the  ratio 

-r-q  p  can  be  obtained. 

In  short,  too  much  stress  cannot  be  laid  upon  the 
tmj>ortance  of  the  many  points  elucidated  by  such  a  cost- 
sheet. 

For  further  com^mrison  each  sheet  should  be  so  arranged 
that  the  total  and  average  of  any  charge  can  be  observed 
each  week,  and  a  comparison  made  with  the  corresponding 
period  of  the- previous  year. 

The  exchange  of  these  periodical  records  between  central- 
station  engineers  would  lead  to  very  beneficial  results.  The 
keeping  of  such  returns  accurately  is,  in  my  opinion,  an 
exception  at  the  present  time,  and  where  they  are  compiled 
there  are  no  means  of  com|>ari8on  with  similar  returns  of 
other  companies. 

Might  I  suggest  that  a  sort  of  circulating  library  of 
central-otatiou  records  be  adopted  ?  Each  engineer  would 
week  by  week,  or  otherwise  as  arrangoJ,  prepare  his  cost- 
sheet  in  some  such  form  as  I  have  drafted.  He  would 
then  circulate  it  among  the  members  of  this  mutual  aid 
society.  Each  might,  tf  he  thought  necessary,  take  a  copy 
and  would  forward  the  original  to  the  next  in  turn. 
By  this  means  a  most  valuable  fund  of  information  would 
be  at  the  disposal  of  each  engineer^  from  which  he  would 
be  able  to  justify  an  extensiou  or  emendation  of  his  owa 
practice. 

The  same  lack  of  system  prevails  generally  in  the  returna 
of  electric  traction  companies.  One  observes  motor  and 
line  repaits  lumped  with  station  charges,  and  at  tho  end  of 
a  year  any  abnormal  cost  in  any  department  frequently 
capitalised^  instead  of  being  charged  against  revenue  or  a 
suspense  account. 

It  is  only  by  a  careful,  systematic,  and  frequent  analysis 
of  the  actual  cost  of  each  separate  department  that  the 
distribution  of  electricity  from  central  stations,  whether  for 
power  or  lighting  purposes,  can  ever  be  placed  on  a  firm 
and  proper  tinaucial  basis. 


MAINLY  ABOUT  TBOLLEY  WIRES. 

ItV   FRANK    U.    LKA. 

*'  QHiot  ht^rnines,  tot  smfcnfuM"  which  is  to  say,  different 
people  have  different  ways  of  winding  up  an  old  year  and 
letting  in  a  new  one.  Some  look  upon  this  time,  with  no 
liitle  reason,  as  a  period  wheu  serious  thought  and  sober 
congratulation  may  be  advisable.  Others  again,  it  is 
whispered,  regard  with  favour  the  wassail  bowl,  and 
become  thereby  less  capable  of  duly  appreciating  the  flux 
of  time.  A  considerable  number  of  engineers  and  other 
people  interested  in  the  progress  of  electric  traction  in  this 
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country  are,  however,  declared  to  have  combined  on  the 
31st  of  last  month  in  the  enjoyment  of  both  the  above- 
named  methods  of  speeding  the  parted  year,  the  occasion 
being  the  formal  opening  of  the  South  tStaffordshire  Tram- 
way Company's  electrical  system. 

Now,  although  a  formal  inauguration  ceremony  as  a  rule 
is  nothing  but  a  statement  to  the  public  that  Bome  enter- 
prise has  passed  successfully  through  its  experimental 
etaees,  and  although  the  South  Staff'ordshire  electric  tram- 
way has  been  described  at  length  quite  recently  in  these 
pages,  yet  the  occasion  and  the  enterprise  deserve  to  stand 
as  a  fitting  theme  for  some  few  scattered  remarks,  more 
especially  upon  the  methods  of  construction.  The  opinion 
expressed  openly  and  freely  by  some  well  qualified  to 
judge  who  were  present  at  the  recent  ceremony,  coincidoa 
with  that  given  in  this  journal  when  the  South  Stafford- 
shire Tramway  Company's  electiic  system  was  fully 
described,  and,  put  briefly,  amounts  to  this  :  that  the 
method  of  construction  adopted  ou  this  line  goes  much 
further  than  any  other  yet  devised  towards  completely 
satisfying  public  requirements. 

There  is  no  doubt  whatever  that  the  freeborn  Briton  kicks 
strongly  against  the  erection  of  overhead  wires  alontj  his 
thoroughfares  and  highways — although  by  many  prejudiced 
in  favour  of  existing  methods  this  feeling  has  been  unduly 
exaggerated — and  still  more  strongly  does  he  express  disap- 
proval when  it  is  proposed  to  put  up  a  number  of  wires 
across  the  street.  Indeed,  if  electric  traction  by  means  of 
overhead  conductor  wires  were  to  depend  solely  upon  the 
usual  system  employed  in  the  United  States,  where  poles 
are  erected  on  both  sides  of  the  street,  connected  by  span 
wires  from  which  the  trolley  wire  is  hung,  there  would  be 
bat  a  sorrowful  outlook  for  the  electric  traction  man  in  this 
country.  Of  course  the  best  and  in  every  way  most  desirable 
plan  to  adopt  for  a  double  line  is  the  system  of  centre  poles 
erected  in  the  space  between  the  lines  :  a  bracket  on  each 
side  may  then  serve  to  carry  the  up  and  down  line  trolley 
wires,  whilst  the  top  of  the  pole  can  support  an  arc  lamp 
just  as  well  as  au  ornament.  But  these  considerations  are 
only  for  the  happy  people  who  have  not  merely  to  instal  a 
system  of  electric  traction,  but  are  also  required  to  put 
down  a  permanent  way  as  well ;  in  fact,  to  build  a  com- 
plete road.  Our  present  lines  are  very  much  otherwise, 
and  must  be  takeu  as  we  Bud  them,  to  be  altered  at  a 
minimum  of  expense. 

Granted,  then,  that  the  plan  of  centre  poles  can  only  be 
used  under  exceptionally  favourable  circumstanccsi  there 
comes  the  question  of  how  best  to  erect  the  trolley  wire  so 
as  to  avoid  the  very  objectionable  network  of  overhead 
wires  that  seems  essential  to  a  double  row  of  poles,  one  on 
each  side  of  the  street,  with  span  wires  connecting  them 
crosswise.  There  aie  two  great  objections  to  the  latter 
plan  :  First  and  foremost — as  already  pointed  out — a  strong 
antip;ithy  exists  amongst  the  public  generally  by  reuson  of 
the  *'  caged-in  "  feeling  that  is  given  from  the  erection  of 
CTO&s-wires  at  short  distances  apart,  and  at  a  comparatively 
low  height  above  the  street  level.  It  may  well  be  doubted — 
utilitarian  as  our  age  has  become — whether  any  extensive 
scheme  employing  such  a  system  would  be  successfully 
carried  out  or  even  publicly  sanctioned,  although  the  results 
in  other  resj^ects  were  to  prove  all  that  could  be  wished. 

The  second  and  much  more  powerful  objection  is,  how- 
ever, the  simple  one  of  cost.  Even  though  the  individual 
poles  of  a  single  row  upon  one  side  of  the  street  only 
(with  bracket  arms  stretching  out  to  any  desired  length 
over  the  roadway) — as  in  the  South  Staffordshire  line — 
must  be  designed  to  undergo  a  diffoicnt,  and  perhaps  more 
severe,  kind  of  stress  than  those  of  the  double  row,  joined 
by  span  wires,  yet  this  difierence  can  certainly  not  counter 
balance  the  actual  saving  in  cost  of  practically  one-half  the 
number  of  poles.  There  is  a  further  saving  by  the 
abolition  of  span  wires  and  their  attendant  details. 

Whilst  endeavouring,  however,  to  avoid  all  the  objec- 
tions to  crossing  the  street  with  an  overhead  system,  it 
might  be  said  ot  the  design  in  this  particular  instance  that 
it  hardly  goes  far  enough,  and  probably  the  tramway  com- 
pany would  find  much  less  danger  of  the  trolleys  jumping 
off  the  wire  if  the  bi^cket  arms  on  the  poles  were 
longer  than  in  many  cases  they  are,  notably  at 
the    turnouts.     It  is  really   too   much    to    expect   from 


any  decent  and  self-respecting  trolley  pole  and  wheel  that 
it  shall  always  take  a  turn-out  safely  and  without  jumping 
off,  especially  with  the  pole  at  right  angles  to  the  car, 
and  the  speed  anything  up  to  10  miles  per  hour.  The 
extra  cost  involved  by  adding  to  the  length  and  strength 
of  the  bracket  at  these  points  would  be  more  than  counter- 
balanced by  avoiding  the  trouble  and  annoyance  caused  by 
the  trolley  jumping  off.  With  the  trolley  pole  more  nearly 
parallel  to  the  car^  there  would  be  less  of  tho  side  strain 
that  tends  to  throw  off  the  wheel.  It  may  seem  hyper- 
critical to  advocate  such  a  plan,  by  which  the  bracket  arms 
do  not  stretch  quite  across  the  road,  or,  say,  not  more  than 
halt-way,  whilst  decrying  the  use  of  span  wires  much 
lighter  in  texture  and  appearance ;  but  the  difference 
between  the  two — aisthetic  and  sentimental — is  quite 
enough  to  carry  the  point,  more  especially  when  the 
saving  in  eost  enters  into  consideration. 

In  conclusion,  it  may  be  stated  with  great  confidence  that 
the  plan  of  poles  and  overhead  trolley  wire  or  wires  along 
one  side  only  of  the  street,  as  now  for  the  first  time  shown 
in  successful  working,  bids  fair  to  prove  a  way  out  of  the 
numerous  difficulties  that  so  far  have  beset  the  reasonable 
progress  of  electric  traction  by  any  overhead-conductor 
system  ;  and  seeing  that  a  method  has  been  devised  which 
fulfils  most,  if  not  all,  requirements,  tramway  engineers  and 
officials  only  need  to  be  reminded  of  the  well-worn  couplet 
that  says : 

*'  It  is  not  wealth,  nor  rank,  nor  state. 
But  get  up  and  '  git '  that  makes  men  great," 

in  order  to  cause  a  great  deal  more  activity  in  electric 
traction  work  than  has  yet  been  evident. 


EXPERIMENTS  WITH  HtGH-FREQUENCY  ELECTRIC 
DISCHARGES. 

BY   A.    A.    CAMPBELL  SWINTON. 

The  author  has  succeeded  in  passing  through  his  body 
from  hand  to  band  sufficient  electricity  to  bring  the 
filament  of  an  ordinary  5-c.p.  lOOvolt  incandescent  lamp 
very  nearly  to  full  incandescence,  or  to  bring  the  filament 
of  a  32-c.p.  100-volt  lamp  to  full  redness.  Practically  no 
aunsation  was  experienced. 

The  apparatus  employed  consisted  of  a  large  "  Apps " 
induction  coil  capable  of  giving  lOin.  sparks,  supplied  with 
current  through  the  ordinary  vibrating  contact-breaker, 
and  a  resistance  consisting  of  eight  50-c.p.  lamps  in 
parallel,  from  a  105-volt  continuous-current  supply.  To  the 
positive  and  negative  terminals  of  the  secondary  of  the 
induction  coil  were  connected  respectively  the  inside  and 
outside  coatings  of  three  half-gallon  Leyden  jars  connected 
in  parallel.  The  disruptive  discharge  of  these  jars  across 
an  air-gap  of  about  ^in.  excited  the  primary  of  a  simple 
form  of  high-frequency  coil,  similar  to  those  employed  by 
Mr.  Teala  and  Prof.  Elihu  Thomson.  The  secondary  of 
this  coil  consisted  of  500  turns  of  No.  26  S.W.G.  cotton- 
covered  wire  wound  on  a  paper  tube.  Outside  this  paper 
tube  was  a  glass  tube,  upon  which  the  primary,  consisting 
of  10  turns  of  three  No.  16  guttapercha-covered  wires,  iu 
parallel  were  wound.  The  whole  coil  was  immersed  in  rosin 
oil  contained  in  a  wooden  trough.  The  ends  of  the 
secondary  were  connected  through  small  glass  tubes,  also 
tilled  with  oil,  to  brass  balls. 

On  approaching  the  hand  to  one  of  the  balls  forming 
the  terminal  of  the  oil  coil,  sparks  shoot  out  from  the 
brush  discharge  which  surrounds  it.  If  the  spark  is  taken 
on  the  skin  a  sharp  prick  is  felt,  but  on  approaching  the 
teimiual  or  touching  it  with  a  piece  of  metal  grasped  in 
the  hand,  or  after  grasping  the  terminal  itself,  practically 
no  appreciable  sensation  is  felt.  If  the  terminal  is  grasped 
in  this  manner  with  the  right  hand,  sparks  will  shoot  out 
from  the  left  hand,  or  indeed  from  any  portion  of  the  body, 
if  brought  into  proximity  with  another  person,  a  piece  of 
metal,  the  gas  or  watei-pipes,  or  any  conducting  body. 
In  the  experiments  referred  to,  the  incandescent  lamp  was 
hung  by  one  terminal  on  a  wire  connected  to  earth,  and 
connection  was  made  between  the  other  lamp  terminal  and 
the  coil  through  the  two  arms  and  body  by  the  right  hand 
being  brought  into  contact  with  one  terminal  of  the  oil 
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coil,  and  a  piece  of  metal  grasped  in  the  left  band  being 
approached  to  the  free  terminal  of  the  lamp.  At  the  first 
approach  the  bulb  of  the  lamp  became  filled  with  phos- 
phorescent light,  but  on  reducing  the  distance  between  the 
metal  in  the  left  hand  and  the  free  lamp  terminal,  sparks 
shot  out  between  them,  and  the  filament  at  once  became 
incandescent;  the  incandescence  increasing  very  nearly  to 
the  full  normal  amount  when  the  piece  of  metal  and  the 
lamp  terminal  were  finally  brought  into  contact. 

To  produce  a  similar  incandescence  of  the  filament  with 
continuous  or  alternating  currents  of  ordinary  frequency 
would  require  about  one-fifth  of  an  ampere,  and  at  first 
sight  it  would  seem  that  this  quantity  of  current  must 
pass  through  the  arms  and  body  of  the  operator. 

It  has  been  generally  assumed  that  with  high-frequency 
currents  the  current  is  rendered  harmless  by  reason  of  the 
high  frequency  ;  in  fact,  that  high  frequency  renders  harm- 
less to  the  human  body  currents  of  a  strength  that  would 
be  dangerous  and  painful,  if  not  fatal,  were  the  frequency 
lower,  The  author  is  inclined  to  think  that  another  explana- 
tion is  possible,  and  that  the  true  fact  is,  aot  that  high 
frequency  renders  harmless  a  given  strength  of  current 
that  with  ordinary  frequency  would  be  harmful,  but  that 
with  high  frequency  it  is  possible  to  obtain  effects  with 
exceedingly  small  currents,  that  with  continuous  and 
ordinary  alternating  currents  can  only  be  obtained  by  the 
use  of  much  larger  currents. 

This  hypothesis  is  probably  applicable  to  many  other  high- 
frequency  effects,  but  as  applied  to  the  above-mentioned 
experiment  it  is  simply  this.  The  lamp  filament  having  a 
certain  definite  resistance,  with  continuous  or  alternating 
currents  which  pass  uniformly,  or  nearly  so,  through  the 
section  of  the  filament,  a  certain  amperage  of  current  ia 
necessary  to  produce  the  number  of  watts  require<i  to  raise 
the  filament  to  incandescence.  With  the  hi^h-frequency 
currents,  on  the  other  hand,  as  is  ^ell  understood,  the 
current  travels  chietly  on  the  outer  surface  of  the  filament, 
little  or  none  passing  through  the  central  portion.  The 
current  is,  in  fact,  merely  skin-deep.  The  virtual  resist- 
ance is  therefore  very  high,  as  only  an  extremely  small 
portion  of  the  sectional  area  of  the  filament  acts  as  a  con- 
ductor. There  is  an  ample  sufiacioncy  of  volts,  and  though 
the  current  is  very  minute,  there  is  a  sufficient  expenditure 
of  watts  to  raise  the  filament  to  incandescence.  The  lu.mpy 
in  fact,  ceases  to  be  a  lOOvoIt  lamp,  and  becomes,  it  may 
well  be,  a  100,000-volt  lump.  As  confiiming  this  hypothesis, 
it  should  be  mentioned  that  while  the  filament  was  incan- 
descent sparks  passed  between  the  lamp  terminals,  which 
were  at  some  distance  apart,  this  being  evidence  that 
there  was  a  difference  of  potential  amounting  at  least 
to  thousands  of  volts  between  the  two  ends  of  the 
filament. 

Returning  to  the  experiments,  several  other  curious 
results  were  obtained.  If  instead  of  connecting  the  lamp 
to  the  coil  through  the  human  frame  a  wire  was  used,  the 
filament  became  much  brighter  than  in  the  previous  expeii- 
ment.  In  fact,  it  gave  considerably  above  its  normal 
candle-power.  From  this  it  was  evident  that  the  human 
body  offered  considerable  opposition  of  some  description 
to  the  passage  of  the  electricity.  In  order  to  form  some 
idea  of  the  amount  of  the  opposition,  the  body  was  again 
inserted  in  the  circuit  between  the  coil  and  the  lamp  as 
previously,  and  the  thumbs  of  the  two  hands  brought  near 
together.  Sparks  about  one  quarter  of  an  inch  in  length 
were  found  to  pass  between  them,  evidencing  that  the  two 
hands  of  the  operator  had  a  difference  of  potential  between 
them  apparently  equal  to  some  thousands  of  volts.  When 
the  sparks  passed  between  the  hande,  or  when  the  wrists 
were  brought  into  contact  so,  as  it  were,  to  short-circuit  to 
some  extent  the  resistance  of  the  arms  and  the  body,  the 
filament  became  very  appreciably  brighter.  It  should  be 
mentioned  that  when  sparks  were  allowed  to  p:iS6  between 
the  hands,  very  perceptible  shocks  were  felt  in  the  wrists. 

Another  ex])eriment  was  to  connect  one  lamp  terminal 
by  a  wire  to  the  coil,  connect  the  other  lamp  terminal  to 
earth,  and  short-circuit  the  lamp  through  the  body  by 
grasping  the  coil  terminal  with  one  hand  and  a  piece  of 
metal  connected  to  earth  with  ths  other.  The  effect  of 
so  doing  was  to  reduce  the  incandescence  of  the  filament 
to  rather  less  than  one-half  its  normal  amount,  half  of  the 


available  current  going  apparently  through  the  lamp,  tl 
other  half  through  the  body. 

With  the  lamp  terminal  connected  to  the  coil,  it  w; 
found  unnecessary  to  connect  the  other  lamp  terminal  to 
earth  to  produce  incandescence,  all  that  was  necessar)' 
being  to  touch  this  lamp  terminal  with  a  piece  of  metal 
held  in  the  hanrl.  That  the  incandescence  of  the  filament 
produced  under  these  conditions  was  due  to  the  electro- 
static capacity  of  the  operator,  and  not  to  his  forming  a 
connection  to  earth,  was  evidenced  by  the  fact  that  it  made 
no  perceptible  difference  whether  he  stood  on  the  floor  or 
on  an  insulatetl  stool. 

In  all  the  above  experiments  the  second  terminal  of  the 
oil  coil  was  free  and  not  connected  to  anything.  It  was, 
however,  found  that  the  effect  of  a  second  operator  touching 
this  terminal,  or  of  connecting  it  by  wire  to  earth,  was  to 
diminish  the  incandescence  of  the  lamp  filament.  It  was 
also  found  that  the  filament  incandesced  to  a  greater  degree 
of  brightness  when  connected,  as  above,  between  one  ter- 
minal of  the  coil  and  earth  than  when  it  was  directly  con- 
nected between  the  two  terminals  of  the  coil.  This  seems 
to  show  that  capacity  has  much  to  do  with  the  results 
obtained. 

It  should  also  be  mentioned  that  in  some  of  the  experi- 
ments there  was  a  decided  tendency  for  the  filament  to 
vibrate  in  unison  with  the  contact-breaker  of  the  induction 
coil.  In  fact,  in  some  cases  the  amplitude  of  vibration  was 
sufficient  to  cause  the  end  of  the  filament  to  beat  against 
the  glass  of  the  lamp  bulb. 


PROMINENT  SUBJECTS. 


BY   M.    VOLK. 


It  seems  to  me  that  one  could  nob  do  better  than  at  this 
point  in  the  history  of  electrical  developmeiit  to  consider 
some  of  the  prominent  subjects  towards  which  great  atten- 
tion will  be  given  in  the  immediate  future.  It  is  very 
singular  that  the  early  history  of  most  of  our  great  indus- 
tries is  wrapped  in  obscurity,  and  it  rests  with  the  workers 
at  the  end  of  the  nineteenth  century  to  extricate  the 
history  of  the  development  of  the  applicutions  of  electricity 
from  such  a  position,  so  that  future  historians  may  be  able 
to  trace  exactly  the  various  phases  through  which  each 
branch  of  the  industry  has  proceeded.  For  the  sake  of 
the  future  generations  the  history  of  the  utilisation  of 
Niagara  should  be  complete,  and  it  seems  that  this  utilisation 
may  possibly  proceed  on  a  much  larger  scale  than  the 
present  echeme,  and  the  transmission  of  the  energy 
obtained  to  enormous  distances  be  satisfactorily  carried 
out  by  means  of  transformers.  Another  point  uf  immense 
importance  to  which  attention  is  being  given  is  the  utilisa- 
tion of  coal,  and  the  now  wasted  duet  at  the  pit's  mouth, 
and  the  transmission  of  the  energy  so  obtained  to  the  great 
commercial  centres.  In  all  probability,  if  attempts  in  this 
direction  are  made,  gas-engines  of  large  power,  as  indicated 
by  Mr.  Thwaites,  will  be  used  instead  of  steam-engines.  The 
tatter  for  stationary  purposes  are  doomed.  The  transmission 
of  heating  gas  under  pressure  is  also  practicable  for 
warming  our  houses  and  for  cooking  purposes,  and  this  if 
used  in  combination  with  coke  or  anthracite  would  give 
the  required  cheerfulness  so  much  thought  of  in  an 
Englishman's  house.  In  connection  with  warming,  elec- 
tricity will  be  cheap  enough  to  use  extensively  all  about 
our  houses,  the  warmers  being  heated  up  during  the  day 
and  storing  u  sufficient  beat  to  keep  up  the  required 
temperature  after  dark,  when  the  current  which  has  been 
used  for  heating  purposes  can  then  be  used  for  lighting 
purposes.  In  this  direction  we  may  be  able  to  equalise  to 
a  very  large  extent  the  load  at  the  generating  station. 
Storage  batteries  will  develop  so  that  the  plates 
can  be  obtained  at  a  moderate  rate  per  ton,  and  they  will 
be  of  a  spongy  mature  so  as  to  ex()08e  a  large  active  surface 
in  proportion  to  their  weight.  Their  life  will  be  unim- 
portant, for  they  will  be  viewed  as  fuel,  and  the  cost  of 
production  reduced  to  labour  for  remaking  and  the  cost  of 
carriage.  To  cart  about  tons  of  lead  month  after  month, 
and  to  nurse  them  as  carefully  as  wax  doHs  to  get  a  few 
more  days'  life  out  of  them,  is  nothing  but  waste,  and  the 
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constant  remaking  will  steady  the  labour  at  the  works,  and 
80  still  more  reduce  the  coat  of  production.  This  will 
enable  many  a  ^oods  traffic  tram  line  to  pay  its  way  very 
well,  and  will  develop  electric  road  vehicles  enorraoa»ly. 
Great  improvements  are  to  be  expected  in  small  motors, 
which  should  be  fairly  efficient,  and  then  the  almost  untried 
field  of  driving  tricycles  and  suchlike  apparatus  would  be 
0{»ened  either  by  the  aid  of  secondary  batteries  of  improved 
type,  which  could  be  charged  at  moat  towns  or  villages  on 
the  road  if  required,  or  by  the  possible  invention  of  a 
primary  battery.  These  are  some  of  the  directions  in 
which  we  may  hope  for  immediate  development. 

Probably  one  of  the  most  exciting  periods  in  relation  to 
telegraphy  and  telephony  is  about  to  open — the  inaugura- 
tion of  war  between  the  Post  Office  and  the  telephone 
companies.  The  Post  Office  will  not  buy  the  single-line 
overhead  wire  of  the  companies  as  it  is  worth  nothiug. 
The  telephone  will  gradually,  with  the  development  of 
trunk  lines,  displace  the  telegraph  for  ordinary  buainesa 
work,  and  the  metallic  circuit  system  only  will  be  used. 
If  this  is  80,  the  Post  Office  will  inevitably  be  compelled  to 
account  to  the  country  for  the  depreciation  in  the  tele- 
graphs. It  is  their  duty  to  see  that  nothing  interferes 
with  the  nation's  property  which  has  been  so  heavily  paid 
for,  and  which,  if  this  contention  is  correct — viz.,  that  tele- 
phony will  increase  and  telegraphy  decrease — means  that 
the  capital  sunk  in  telegraphs  ia  likely  to  be  wholly  lost. 
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n.— OHM'S  LAW  AND  THE  ELECTRIC  CIRCUIT. 

(Continued  from  page  27.) 

The  preceding  rule  only  applies  to  two  resistances ; 
beyond  two.  the  rule  is  more  complicated.  Take  a  case  of 
four  unequal  resistances,  say,  Tj,  r^,  r^,  r^,  we  have — 

R      fj      r,      r,     r^ 

r^r^r^r^ 
Therefore.  K  =  ^ ^ bllllh ^ ^ ; 

tbiB  signifies  that  the  combined  reeistance  is  in  the  form  of 
a  fraction  whose  numerator  is  the  product  of  all  the  resist- 
ances, and  whose  denominator  consists  of  as  many  expres- 
sions as  there  are  resistances,  each  expression  being  obtained 
by  dividing  the  product  or  the  numerator  by  a  different 
resistance.  Putting  fj  =  5,  }\,  =  6,  r^  =  7.  r^  =  8,  we  shall 
obtain  a  combined  or  equivalent  resistance  of 

g^ 5x6x7x8  

"  (6  X  7  X  8)  +  (5  X  7  X  8)  +  (5  X  6  X  8)  -I-  (5  X  6  X  7) 

=  L^  =  1-57  ohms. 
1.066 

Coming  to  the  matter  of  division  of  current  in  parallel 
pathA  of  uticquul  resistance,  the  current  divides  itself 
according  to  the  conductivity  of  the  path,  or  inversely  to 
the  resistance.  In  the  example  worked  out,  where 
the  reeistance  of  <:  is  15  ohms,  and  that  of  d  is  20  ohms, 
let  ihe  current  be  35  amperes  at  the  point  P.  The  conduc- 
tivity oi  e  =  ^y  that  Q[d  =  X.  The  whole  of  the  current,  or 
35  amfiere^,  passes  through  the  two  paths,  c  and  d,  and  hence 
through  the  combined  conductivity  ^  +  j^-  The  current 
dividfs  according  to  the  conductivity  ;  therefore,  as  the 
whole  current  is  to  the  combined  conductivity  so  the 
current  in  c  will  be  to  the  conductivity  of  e. 

35  X  ^1,  -r  (Vt  +  ,V)  =  20  amperes. 
35  X  ^  4-  (^x  +  .}fs)  =  16  amperes. 


Hence  current  in  c 

>i  >t  •*  ' 

Where  the  number  of  paths  in  parallel  are  more  than  two, 
the  current  for  any  particular  path  is  obtained  by  dividing 
the  total  current  by  the  combined  conductivity  of  all  the 


paths,  and  then  multiplying  by  the  conductivity  of  the  path 
in  question. 

Fig.  9  illustrates  a  circuit  having  some  resistances  in 
parallel  and  some  in  series.  Let  a=  10  ohms»  6=>  10  ohms, 
c  =  6  ohms,  d-1  ohms,  t  —  b  ohms,  and  /=*  5  ohms. 

It    is    necessary   first  to   eliminate  out    the    combined 

resistance  of  the  divided  path,  which  will  be  - — -    =  To  " 

3*23  ohms.  Substituting  this  value  for  the  divided  paths, 
t  and  (f,  we  have  now  got  all  the  resistances  in  series,  and 
these  have  simply  to  be  added  up  for  the  total  resistance 


p,M 
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between  terminals  T  and  T. ;  hence  the  total  resistance- 
10  -t-  5  +  3*23  +  5  +  10  «  33-23  obms. 

Vn.— THE  DYNAMO. 

MagTi^isand  Magnetism. — The  fundamental  principle  upon 
which  may  be  based  the  action  of  all  dynamo-electric 
machinery  was  stated  in  the  opening  paragraphs  ;  for  con- 
venience those  remarks  are  repeated,  which  are  to  the  effect 
that  "  if  a  length  of  wire  or  metal  conductor,  whose  two 
ends  are  joined,  so  as  to  make  a  complete  circuit,  be  caused 
to  move  across  the  magnetic  field  so  as  to  cut  through,  so 
to  speak,  the  '  lines  of  force,'  then  a  current  of  electricity 
will  be  generated  in  that  conductor,  and  will  last  so  long  as 
the  movement  of  the  conductor  lasts  in  the  magnetic  field. 
The  same  effect  will  be  produced  if  the  wire  is  stationary, 
and  the  magnet  be  caused  to  move."  Hence  the  presence 
of  magnetism  is  necessary  in  those  machines  in  order  to 
produce  an  electric  current,  ao  before  entering  upon  the 
province  of  the  dynamo  some  elementary  information  con- 
cerning magnetism  and  its  laws  will  be  given. 

Magnets  may  be  classed  in  two  divisions  :  (1)  natural 
magnets  ;  (2)  artificial  magnets. 

The  earliest  knowledge  we  have  respecting  the  curious 
phenomenon  of  magnetic  attraction,  is  probably  that  re- 
garding the  properties  of  a  certain  earthy  stone.  This 
peculiar  stone  possesses  the  property  of  attracting  iron, 
and  was  named  a  *•  lodestone  "  or  "  magnet,"  its  attractive 
virtue  being  termed  ''magnetism."  The  lodestone  is  a 
natural  magnet,  and  the  earth  is  a  huge  natural  magnet, 
the  true  or  magnetic  north  pole  being  to  the  west  of  the 
geographical  north  pole,  and  the  true  or  magnetic  south 
pole  being  to  the  east  of  the  geographical  south  pole. 

Earth-currents  seem  to  be  the  cause  of  the  magnetic 
storms  and  disturbances  that  take  place  around  the  earth. 
As  an  example  of  the  effect  of  unequal  or  different  elec- 
trical conditions  existing  between  the  atmosphere  and  the 
earth,  the  aurora  borealis  may  be  mentioned. 

Artificial  magnets  may  be  divided  into  two  kinds  :  (o) 
permanent  magnets  \  (b)  electromagnets. 

If  a  piece  of  steel  be  rubbed  by  a  piece  of  lode- 
stone, the  steel  is  at  once  endowed  with  magnetism, 
and  the  harder  the  steel  is  the  longer  it  takes  to  impart 
magnetism  ;  but  against  this  can  be  put  a  longer  period  of 
retention  of  magnetism.  These  magnets  are  named  "  per- 
manent magnets,"  because  they  retain  their  magnetism  for 
years.  Soft  iron  cannot  be  made  into  a  permanent  magnet, 
although  after  being  subjected  to  magnetic  influences  it 
will  always  retain  a  feeble  and  insignificant  amount  of 
magnetism  too  weak  to  have  much  attractive  power. 
Electromagnets  are  made  by  passing  a  current  of  elec- 
tricity a  number  of  times  around  a  bar  of  soft  iron, 
so  that  the  bar  must  be  wound  with  an  insulated  wire. 
When  the  current  is  sent  through  these  coils  the  bar 
is  magnetised,  but  when  the  current  is  sto^v^  ^^^  ^'^ 
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loses  all  its  magnetism.  Some  of  the  early  dynamos  were 
built  with  permanent  steel  magnets  ;  now,  only  electro- 
magnets of  wrought  or  cast  iron  are  used. 

When  a  current  of  electricity  flows  through  a  conductor, 
it  is  encircled  by  '*  magnetic  whirls,"  or  "  lines  of  force/' 
as  shown  in  Fig.  10  and  also  in  Fig.  11.  These  whirls  are 
seen  to  be  at  right  angles  to  the  length  of  the  conductor  ; 
hence,  at  right  angles,  or  perpendicular  to  the  flow  of 
current  in  the  conductor.  If  the  conductor  be  coiled  into 
a  circle,  this  circle  will  embrace  a  great  number  of  short 
lengths   or  parts  of   curved    lines   forming  the  magnetic 


Fio.  10. 


Fm.  11. 


whirls  ;  and  since  the  magnetic  whirls  become  less  dense 
the  more  they  are  distant  from  the  conducting  wire,  there- 
fore the  lines  that  pass  through  the  central  parts  of  the 
circular  coil  will  be  less  dense  than  those  that  pass  through 
close  by  the  periphery  of  the  circular  coil.  Let  the  con- 
ductor be  coiled  twice  round,  the  respective  magnetic 
whirls  of  each  turn  would  merge  together  in  some 
parts  and  neutralise  each  other  in  other  parts,  and 
so  form  one  larger  whirl  or  loop  of  force,  surrounding 
both  the  turns.  Increase  the  turns  to  a  conaidcrable 
number,  by  winding  the  conductor  in  the  form  of 
a  helix,  or  spiral,  the  turns  being  close  together, 
and  parallel  with  each  other  as  much  as  possible,  coinci- 
dental whirls  will  then  merge  together  and  form  one  large 
whirl  or  line  of  force,  which  will  surround  the  helix,  aa 
shown  by  any  of  the  dotted  lines  in  Fig.  12,  where,  owing 


Fl(3.     12. 

to  the  length  of  the  helix,  the  lines  of  force  map  out  prac- 
tically a  straight  path  along  the  length  of  the  helix.  We 
have  thus  the  whole  of  the  hollow  simce  inside  the  helix 
threaded  by  lines  of  force,  which  curve  round  ab  one  end, 
flow  along  the  outside  of  the  helix  and  enter  again  at  the 
other  end,  thus  forming  a  complete  circuit.  The  direction 
in  which  these  lines  of  force  may  be  said  to  flow 
depends  on  the  direction  of  the  current  that  flows  in 
the  coils.  When  a  flow  of  lines  of  force  is  spoken  of, 
it  must  be  remembered  that  the  term  lines  of  force  is  only 
a  figurative  expression  illustrative  of  the  path  along  which 
magnetic  force  tends  to  act,  so  that  direction  of  flow  may 
bo  taken  to  signify  direction  of  force.     A  line  of  force 


always  flows  in  a  closed  circuit  in  the  same  way  that  a 
current  can  only  flow  when  there  is  a  closed  circuit ;  con- 
sequently, every  line  of  force  that  issues  from  any  part  of 
an  electromagnet  describes  a  more  or  less  symmetrical 
circuit  (according  to  surrounding  bodies)  whatever  extent 
of  space  it  may  have  to  travel  through,  and  so  return  to 
the  point  from  which  we  trace  its  departure. 

Any  space  through  which  lines  of  force  pass  is  termed 
a  magnetic  field,  therefore  a  magnetic  field  surrounds  a 
wire  carrying  a  current,  and  a  magnetic  field  exists  both 
inside  and  around  of  a  helix  of  wire.  Such  a  helix 
through  which  a  current  flows  is  technically  called  a 
"  solenoid,"  the  insulated  wire  forming  the  helix  being 
usually  wound  on  a  brass  bobbin,  resembling  somewhat  a 
cotton-reel  in  shape,  the  channel  formed  by  the  flanges 
being  filled  with  insulated  wire. 

The  strength  or  intensity  of  a  magnetic  field  at  any 
point  is  denoted  by  the  number  of  lines  of  force  that 
thread  through  one  square  centimetre  ("155  square  inch)  of 
area  of  the  air,  measured  at  right  angles  to  the  direction  of 
flow.  Thus  if  the  internal  diameter  of  a  solenoid  were 
10cm.,  and  there  were  4,000  lines  passing  through,  then 
the  density,  or  the  number  per  square  centimetre,  would 
be  the  total  number  of  lines  divided  by  the  area  in  square 
centimetres,  or  4,000  -^  78-54  =  61  nearly.  So  that  the 
strength  of  field  is  51. 

Upon  introducing  a  bar  of  soft  iron  just  within  the 
hollow  of  the  solenoid,  it  will  be  sucked  up  with  force 
and  held  there  in  suspension.  This  is  due  to  the  fact  that 
the  mass  of  iron  is  brought  within  the  attractive  range  of 
the  lines  of  force  constituting  the  magnetic  field,  and  there- 
fore it  is  attracted  ;  but  whilst  the  iron  bar  fills  up,  or 
partly  fills  up,  the  hollow  of  the  solenoid,  a  great  change 
is  made  in  the  magnetic  field.  Phis  change  is  that  the  iron 
has  a  far  greater  conducting  power  for  magnetic  lines  than 
the  air.  Consequently,  a  far  greater  number  will  now  flow 
throngh  the  mass  of  iron  than  what  previously  flowed 
through  the  space  occupied  by  the  air.  It  is  this  flow  of  lines 
through  the  iron  that  converts  the  iron  into  a  magnet,  and  so 
the  reason  is  exftlained  why  a  piece  of  iron  is  magnetised 
by  winding  it  with  an  insulated  wire  through  which  a 
current  is  passed,  because  putting  an  iron  bar  inside  the 
hollow  of  a  solenoid  has  the  same  eflect  as  winding  the  bar 
with  wire.  When  used  as  a  solenoid,  the  bobbin  carrying  the 
wire  is  fixed,  whilst  the  iron  bar  is  supported,  so  as  to  be 
perfectly  free  to  move  up  and  down  within  the  solenoid  ; 
when  used  as  an  electromagnet,  the  bobbin  of  wire  and  the 
iron  core  are  both  fastened  together  and  stationary. 

Solenoids  are  used  when  a  long  range  of  pull  is  required, 
say  several  inches,  but  this  extended  pull  is  only  com- 
paratively weak. 

Electromagnets  are  used  when  a  very  powerful  pull  is 
desired,  but  this  pull  can  only  be  exerted  over  a  very 
short  distance,  measured  in  fractions  of  an  inch.  In  the 
first  case  the  mechanism  to  be  moved  is  fixed  to  the  free 
iron  bar,  or  "plunger,"  as  it  is  called;  in  the  second 
case,  the  mechanism  is  fixed  to  an  iron  mass,  called  the 
"  armature,"  placed  a  very  short  distance  away  from  the 
end  or  pole  of  the  electromagnet.  The  electromagnet 
attracting  the  armature  moves  tbe  mechanism. 

Magnetic  Properius  of  Iron, — We  have  every  reason  to 
think  that  all  matter  with  which  we  are  acquainted,  of 
whatever  kind,  is  susceptible  to  magnetism ;  by  the  word 
"susceptible"  we  wish  to  imply  " capable  of  being  mag- 
netised." With  the  exception  of  several  bodies,  all  the 
rest  are  susceptible  to  so  minute  a  degree  that  it  is  prac- 
tically negligible,  and  hence  they  may  ba  termed  non-mag- 
netic bodies,  in  order  to  distittgnish  them  from  those  few 
which  have  marked  susceptibility,  and  which  may  be  termed 
"magnetic  bodies."  The  non-magnetic  bodies  are  very 
nearly  equal  so  far  as  we  can  judge,  and  the  air  is  taken 
as  unity.  Classed  among  these  are  a  few  bodies  with  a 
susceptibility  less  than  air ;  these  are  named  dia-mignetic 
bodies,  but  the  strongest  of  them,  which  is  bismuth,  has  x 
value  of  999  that  of  air. 

The  chief  magnetic  bodies  are  iron,  nickel,  and  cobalt ; 
the  two  latter  are  about  equal,  but  iron  is  at  least  three 
times  as  susceptible. 

Iron  may  thus  be  said  to  stand  out  alone,  by  being  so 
much  beyond  all  othor  bodies  in  respect  of  susceptibility. 
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Indeed,  for  the  magnetic  circuit,  and  for  all  apparatus 
receiving  magnetic  induclion,  iron — whether  wrought  iron, 
cast  iron,  or  steel — occupies  the  aamo  position  aa  copper  does 
for  the  electric  circuit.  This  being  so,  the  phenomenon  of 
magnetism  and  its  effects  on  bodies  will  be  confined  to  iron, 
because  it  is  only  iron  that  will  be  dealt  with, 

(To  ht  continue.  J 


LONDON  INSTITUTION. 


Dr.  Silvanns  P.  Thompfion  gave  the  first  of  a  serios  of  throo 
rea  on  electric  lighting  before  tbo  LoncJon  Institution  !a*«t 
t,  tho  subject  of  bhia  lecture  being  that  of  dynamo  toachines. 
a  wonderfully  lucid  manner,  of  which  TJr.  Thompson  has  tho 
complete  gift,  the  development  of  the  dynamo  from  i*mall  begin- 
nings to  the  present  hu^e  central  stntion  maohinep,  was  gone 
through.  It  ift  ditlicult  to  renlise  that,  in  rejility,  it  wiw  not  until 
the  end  of  the  last  century  that  any  other  method  of  generating 
electricity  waB  known,  except  that  of  the  old  friction  machine. 
The  ma^Hc  of  Volta'a  discovery  ia  only  so  far  from  us  as  one 
oontary,  yet  exactly  in  1800  Sir  Humphry-  Davy  produced  bripfht 
sparks  from  Volta's  coil,  and  two  years  after,  in  1802.  the  arc 
light  itseU.  It  is  interesting  to  learn  that  oven  in  this  year 
tho  conjurers  bad  got  hold  of  the  new  wonder,  and  in  Paris, 
Robertson,  a  French  predecessor  of  Houdin.  announced  '*a  light 
exceeding  that  of  the  son  produced  between  two  ardent  carbons." 
Grove,  a  member  of  the  London  Institution,   first  rendered  the 

"it  possible  in  any  practical  manner  by  his  battery  ;  but  for  the 
^anioal  method  now  used  we  have  the  momentous  invention  of 

raday  in  1831.  Dr.  Thompson  described  and  illustrated  the 
early  forms  re«uUiiig  from  Faraday's  discovery.  Clarke,  Woolrich 
(the  first  commercial  magneto  machine),  and  Wilde,  givinjj  due 
praise  bo  Hjorth,  who  was  the  first  to  introduce  coiled  windings 
of  electromagnets  into  tlio  apparatus.  Holmes,  in  the  exhibition 
of  186*2,  had  a  large  magneto  machine  driven  by  an  engine,  upon 
which  Faraday  made  n  report  31  years  after  his  discovery,  with  the 
remark  that  **  his  baby  had  now  grown  to  a  giant."  This  giant  had 
grown  still  more  in  the  next  31  yoars  to  1S93  ;  and  tho  namps 
of  Wheatstono,  Siemens,  Varley,  and  Ladd  were  those  who 
simultaneously  made  the  discovery  which  has  led  to  the  further 
progieas  in  tho  self -exciting  power  of  tho  dynama  The  dis- 
covery of  Puccinotti  and  Gramme  of  the  ring  armature  was 
described — one  of  the  most  im[>ortant  of  tho  series  of  progressi'i-e 
Btepe  in  the  development  of  the  modern  dynamo.  Crompton  was 
one  of  the  early  workers  who  had  done  much  to  improve  the 
mechanical  conbtruciion  of  the  Gramme  ring.  Weston,  in 
America,  introduced  tho  thin  plates  now  general  for  corofl,  and 
Edison,  after  trying  long  thin  poles  for  his  magnets,  produced  the 
bugo  machines,  which  Hopkinson  finally  settled  into  the 
shape  we  know  so  well  for  low-tension  work.  In  alternate- 
current  machines  the  lecturer  showed  a  working  mo<lol 
made  by  Ferranti  which  lighted  an  ordinary  incandescent 
Ump  with  ease.  The  types  of  machines  developed  by 
Siemens,  (lordon,  Mordey,  Westinghouse,  Kapp,  and  Ferranti 
were  shown  on  lantern  slides.  Sorao  interiors  of  the  central 
stAtioos  were  then  described.  It  is  suggestive  to  hark  back  bo 
the  old  idea  of  Edison  of  a  vast  array  of  dynamos  with  long  tield 
ma^ets,  looking  like  an  Alpine  fir  forest,  as  a  proposed  typical 
ceotral  station,  with  some  miles  of  belting.  This  "  fondness  for 
leather"  is  still  a  feature  of  American  pnictice  as  compared  with 
EngliAb  station  work  ;  belts  everywhere  — to  drive  dynamos 
grouped  in  rows,  above  or  below  the  engines.  Tho  one  e.\amplo 
of  American  practice  in  England  is  the  Sardinia-street  station, 
where  leather  in  conspicuous,  but  in  the  English  practice  we 
find  either  rope-gearmg  for  very  heavy  dynamos,  such  as 
Ferranti'a  and  the  Hrush  engines  at  Bath  and  the  City  of  London 
iostaUation  at  Banksido,  or  else  preferably  direct-driven  dynamos 
with  economical  triple-eximnsion  engines,  ae  at  St.  Pancras  and 
eUewhere.  The  lecture  was  listened  to  with  great  intereet  by  a 
large  audience,  tlie  theatre  being  crowded.  Tlio  second  leclure 
wxt  Thnrsday,  at  6  p.m. » will  be  on  the  subject  of  lamps. 
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INSTITUTION  OF  ELECTRICAL  ENGINEERS.  Jan.  12. 

Prof.  AvRTON,  Past  President,  in  the  chair. 

Under  ordinary  clrcarostancee  the  new  president,  Mr.  W.  H. 
Preooo,  F.R.S.,  would  have  given  hie  inaugural  address,  but  he  ts 
absent  from  England.  Thus,  after  tho  usual  form.ul  business  o£ 
reading  and  signing  the  minutes,  the  foUowing  gentlemen  were 
ballot^  for  and  elected  : 

rmh*rr. — Harold  Sberwin  Holt,  Oaklands,  Toddington, 
tMsociatca. — James  Bell,  Postal  Telegraphs,  Dundee  ;  Prof. 
W.  H.  Bragg.  M.A.,  Cantab,  Adelaide,  South  Australia;  Joseph 
BevATi  Braithwaite,  inn.,  18,  Highbury  Kew-nark,  N.;  William 
Fredk.  Burton,  10.  John-street,  Mayfair,  W,;  Alexander  Cook,  lU), 
L&ncasterpark,  Richmond,  Surrey  :  Edwin  Philpot  Crowther,  19, 
C-entrnIroad,  Withington,  Manchest-er  ;  Thomas  Devitt,  Eastern 
Teleeraph  Comnnny,  Midta  ;  Reginald  Sydney  Downe,  the  Elec- 
trics, Standaraising,  Testing,  and  Training  Institution,  Faraday 
House,  Charing  CroeH-road,  W.C;  Robert  James  Elmhirst.  Stair- 
ioot|  Bamaley  ;  Clinton  Coleridge  Fair,  B.Sc.|  St.  Paule  College, 


Sydney,  New  South  Wales ;  Robert  Gibson,  Eastern  Telegraph 
Company,  Malta  ;  Samuel  Henry  Gowdy,5,  Bentinck-villaa,  New- 
caatleonTyne  ;  Charlee  Henry  Hill,  Bedford  hill,  Balham,  8. E. ; 
Edwin  Human,  8,  Prince*sstreet.  Westminster,  S.W.;  Robert 
Reid,  superintendent  of  the  Ferro-Carril  Ingles,  Lima,  Peru  ; 
Frederick  William  Reynolds,  Bromley,  Kent ;  John  H.  Saunders, 
jun..  Oriental  Telephone  Company  Singapore ;  Edward  Carstonsen 
do  Segundo.  2S,  Victoria-street.  S.W.;  F.  C.  Sinclair,  3,  Hanover- 
terrace,  Regent's  Park,  N.W.:  James  B.  Smith.  Central  and  South 
American  Telecraph  Company,  Iquique,  South  America  ;  Samuel 
Spencer,  A.I.C.E.,  Globe  Tube  Works,  Wednesbury  ;  Robert 
Sykos,  N'orthern  Telegraph  Works,  Halifax. 

Stiidait^f. — Joseph  H.  D.  Brearley,  41,  Darghan-street,  Glebe 
Point,  Sydney,  New  Sauth  Wales;  A.  C.  Cormack,  Strathleven* 
place,  Dumbarton  ;  Robert  Arthur  FuUerton,  34,  Agate-road,  Tho 
Orove.  Hammersmith ;  Frank  Hewer,  25,  Connaught-road, 
Harlesden,  N.W.;  Henry  Cook  Leake,  70,  Comeragh  road,  West 
Kensinirton  :  Joseph  Mc>rahon,  195,  Clapham-road,  S.W.;  Chris- 
topher Mark  Mnyson,  71,  Vincent-Bciuare,  Westminster,  S.W.; 
Arthur  Cecil  Herbert  Orpen,  *23,  York  rood,  Acton,  W,;  C.  G. 
Paget,  91,  London-road,  Croydon  ;  G.  F.  Pilditoh,  Cambridge 
House,  Cambridge-road,  Battersea  Park  ;  Choe.  Henry  Prichard, 
24,  Hazlitl-road,  West  Kensington  Park,  W.  ;  Albert  Edward 
Robinson,  Athole  Lodge,  Bush  Hill  Park,  Enfield  ;  Hugh  Innee 
Rogers,  Raggleswood,  Chislehurst ;  Philip  James  Watts,  6, 
Gascony-aveuue,  West  Hampstead,  N.W. 

The  discussion  on  Prof.  Fleming's  paper  was  resumed  by 
Prof.  Fltsgerald,  7.B.S.,  who  referred  to  some  correspondence 
between  him  and  Prof.  Ayrton  on  eddy  currents  in  transformers. 
It  there  necincd  that  attention  had  not  been  sufficiently  called  to  a 
warning  of  Lorfl  Kelvin  to  the  eddy  currents  in  the  thick  wire. 
Tl;e  large  coils  were  masses  of  nn^tranded  copper,  in  which  eddy 
currents  might  be  set  up,  and  ^uch  copper  snould  be  stranded. 
Copi)er  on  the  outside  of  iron  ring  or  cyUndor  bad  no  eddy 
currents,  but  copper  inside  would  have  eddy  currents  induced. 
When  the  magneticcircuit  was  perfect,  no  importance  was  attached 
to  thick  wires  outside  the  circuit;  there  would  bo  no  eddy  in 
them.  Prof.  Fitzgerald  explained  that  if  lines  of  force 
existed  within  the  metal,  there  would  then  be  eddy  currents. 
The  important  question  was  whether  the  thick  coils  should  be 
out-side  or  inside.  On  the  whole,  the  speaker  thought  that  the 
dt-ivin'j  circuit,  whichever  it  was,  should  be  on  the  inside,  where 
the  eddying  effect  would  be  least.  The  position  of  tho  thick  coil 
would  thus  depend  upon  whether  they  were  transforming  upwards 
or  downwards.  When  there  was  leakage  the  density  of  the  lines 
of  force  was  greater  near  the  iron  than  away  from  it,  hence  the 
thick  wire  should  under  those  conditions  be  on  tho  outside,  but 
then  they  had  more  copper  in  which  there  was  eddying  effect,  and 
they  might  &»k  whether  that  increased  the  heat.  Still,  though  the 
(luestion  was  not  yet  solvable,  it  was  on  the  whole  better  to  have 
tne  thick  copper  outside.  Prof.  Fitzgerald  then  called  attention 
to  the  action  m  and  around  a  closed  magnetic  circuit,  and  pointed 
out  that  it  was  analagous  to  the  action  in  a  closed  conductive 
circuit.  In  the  latter  they  got  current  in  the  conductor  and  mag- 
netic field,  or  lines  of  force  around  ;  in  the  former  a  magnetic 
current,  or  displacement  and  a  current.  The  influence  outside  of 
a  closed  magnetic  circuit  was  very  small,  but  if  the  alternations 
were  largely  increased,  as  they  were,  say,  in  Sir  D.  Salomons' 
machine,  it  might  l>ecome  important. 

Prof.  Perry  would  say  something  on  the  extra  drop,  and  re- 
ferred to  his  explanation  of  it  in  the  paper  to  the  Royal  Society. 
Calling  Vj  th3  primary  volts,  N^and  hi  the  secondary  and  primary 
turns  respectively,  and  Ri=R.  tbo  respective  resistances  ;  also  x 
the  sum  of  the  leakages  in  both  coils,  and  M  the  mutual  induction; 
then  the  current  was  represented  by  the  following  equation  : 
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but  the  product  Mr  was  the  important  thing,  and  to  get  the 
extra  drop  that  muse  be  added  to  the  resistance  in  the  oquattOD. 
The  full  explanation  was  given  in  the  Royal  Society's  paper.  The 
following  hgures  were  given  of  a  Mordey  transformer  actually 
tested— /=  frequency : 
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As  the  product  Mx  caused  tho  drop,  and  as  z  was  less  in  closed 
circuit  transformers  and  M  in  open,  it  might  be  nossible  that  in 
the  different  transformers  the  factors  neutralised  tnemselves, 

Mr.  Mayoook  referred  to  a  series  of  experiments  on  the  pheno- 
menon or  current  rushes. 

Mr.  Bpark*  also  referred  to  a  series  of  experiments  carried  out 
(fincti  tho  reading  of  the  paper. 

Mr.  Wright  siK>ke  of  the  groat  value  of  Prof.  Fleming's  paper, 
and  in  various  ways  tried  to  impress  upon  electrical  engi- 
neers that  transformers  could  not  compete  with  the  low-pressure 
system  within  a  radius  of  1^  miles  from  the  central  station.  He 
stated  that  the  lose  on  a  modern  20  h.p.  transformer  with  99  per 
cent,  efficiency  was  the  same  as  the  cost  of  three-wire  mains  of  1^ 
miles  in  length. 

Prof.  Fleming  being  absent  it  was  stated  that  his  reply  would 
bo  inserted  in  the  Proceedings. 

The  meeting  then  adjourned  to  January  26. 
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HOW  TO  OBTAIN  BUSINESS. 

There  are  many  men  who  would  willingly  pay  a 
large  sum  of  money  in  order  to  obtain  a  certain 
method,  so  that  they  could  increase  their  busineBS. 
A  succeBsfiil  business  has  something  in  common 
with  a  good  incandescent  lamp  light.  The  success 
of  the  latter  is  due  to  the  last  few  volts  of  pressure, 
for  if  these  are  absent  the  light  is  merely  a  glow 
from  a  rod-hot  filament,  and  we  require  the  glow 
from  a  white-hot  filament  ;  so  the  success  of  a 
business  is  due  to  the  work  turned  out  over  and 
above  a  given  quantity.  The  administrative  ex- 
penses have  to  be  paid,  and  in  order  to  pay  the^se 
as  well  as  the  other  expenses  a  certain  minimum  of 
work  has  to  be  turned  out.  After  this  point  has 
been  reached,  administrative  expenses  take  no  further 
share  in  the  profits.  The  paying  part  of  a  concern, 
then,  is  this  additional  turn-out.  How  to  place  a 
business  in  this  fortunate  position  is  the  problem 
before  every  manager.  Attention  has  often  been 
called  to  various  methods  of  transacting  business 
which  lead  to  a  good  deal  of  trade  friction,  and 
which  do  not  in  the  long  run  ensure  success.  Let 
us  take  one  or  two  of  these  methods  for  examina- 
tion. First,  the  young  beginner  puts  his  prices 
down  a  little,  and  so  obtain  orders.  He  has  had 
insufficient  experience  to  know  that  his  expenses  will 
be  greater  in  proportion  to  those  of  older  firms,  and 
after  a  short  season  the  trade  knows  him  no  more. 
But  the  barm  he  has  done  remains.  In  order  to 
keep  himself  floating,  workmanship  and  materials 
have  been  deteriorated,  and  the  buying  public  are 
led  to  imagine  they  can  get  what  they  want  for  the 
prices  he  has  quoted.  An  example  often  mentioned 
in  business  ears  is  that  of  a  traveller  who  heard  of 
an  order  being  given  out,  and  whose  firm  had  not 
been  asked  to  tender.  The  gentleman  waited  on 
the  principal,  explained  the  purpose  of  his  calling, 
and  at  once  offered  to  do  the  work  25  per  cent, 
imder  any  other  quotation.  He  knew  no  details  of 
the  work ;  but,  gain  or  lose,  that  was  the  way  he 
went  about  obtaining  business.  Now,  we  contend 
that  his  way  was  not  the  right  way,  and  that  persist- 
ence in  BO  doing  would  lead  inevitably  to  disaster. 
Did  the  man  get  the  order,  and  did  his  firm  execute 
it  ?  some  readers  may  ask  ;  but  answering  these  ques- 
tions would  remove  our  discussion  from  the  general 
towards  the  special,  and  we  have  no  intention  to 
indicate  men  or  firms. 

Another  class  of  men  are  vain  enough  to  imagine 
that  they  have  only  to  hang  out  their  sign  and  business 
will  come  to  them.  This  is  an  error.  To  obtain 
business  you  must  be  always  aggressive.  Go 
after  the  business,  and  the  business  will  come 
to  you.  But  there  is  a  limit  to  aggressiveness,  and 
not  knowing  this  fact  has  led  and  will  lead  to 
many  a  trade  quarrel.  Assume  that  half-a-dozen 
firms  know  an  order  is  going  and  each  tries  to  get 
it.  Gradually  it  is  seen  that  one  is  far  and  away 
before  the  others  in  influence.  Under  these 
circumstances  it  is  not  true  business  for  one  of  the 
other  firms  to  try  and  "spoil  sport."  The  others 
should  accept  the  situation,  take  it  they  are  beaten 
upon  their  merits,  and  hope  for  success  elsewhere. 
A  worse  case  is  that  in  which  a  constituency  has 
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been  nursed — that  the  principals  have  been  made  to 
turn  their  eyes  in  the  direction  of  ^[iving  an  order  by 
some  persevering  firm  which  has  lonff,  quietly,  and 
at  considerable  cost  educated  n^  to  the  buying  point 
the  constituency.  For  another  firm  to  gratuitously 
come  and  attempt  to  outbid  the  pioneers  is  not 
business.  Rather  go  and  educate  another  con- 
stituency likewise. 

Turn  to  another  phase  of  business  con  nected  with 
another  branch  of  the  profession.  There  are  men 
who  will  not  take  apparatus,  no  matter  how  good  it 
may  be  of  its  kind.  They  insist  upon  modifying 
this  detail  and  that  detail  of  the  apparatus — 
modifications  which  the  manufacturers  know,  and 
which  the  buyer  might  know,  lead  to  no  better 
result  than  is  obtained  in  the  ordinary  apparatus.  It 
leads  to  surprise  that  the  manufacturer  quotes  higher 
prices  for  the  modified  apparatus.  It  is  expected 
that  he  will  sell  that  one  piece  of  apparatus  at  the 
same  price  he  would  sell  one  out  of  a  thousand 
made  similarly.  This  person  who  orders  is  either 
conceited  or  ignorant.  If  the  former,  his  desire  is 
to  be  unique — to  get  more  attention  because  he  gives 
more  trouble.  If  the  latter,  he  does  not  know  that 
new  patterns  are  costly  affairs — he  thinks  that 
because  the  change  is  small  the  trouble  is  small. 
Such  men  lead  rather  to  the  decreasing  of  business 
than  to  the  increase.  When  a  manufacturer  can 
make  to  stock  sizes,  his  expenses  in  that  direction 
are  reduced  to  a  minimum. 

We  have  previously  referred  to  the  educating 
policy,  and  as  an  example  of  the  good  work  bemg 
done  in  this  direction  may  point  to  what  Mr.  H.  J. 
Dowsing  has  done,  and  is  doing,  to  educate  users  of 
electrical  energy  upon  the  subject  of  the  application 
of  electricity  to  many  household  purposes.  It  must 
not  be  thought  that  his  teaching  refers  only  to 
cooking — that  is  a  salient  feature  appealing  to  every 
housewife,  and  even  to  the  bachelor  for  hot  shaving 
water  or  boiUng  water,  for  the  early  cup  of  coffee  is 
not  to  be  despised  by  the  lonely  man.  Of  course 
the  ulterior  object  of  Mr.  Dowsing's  educational 
crusade  is  to  increase  the  load  factor  in  central 
stations.  He  is  doing  work  indirectly  for  every 
central  station  in  the  kingdom,  and  by  and  by  in 
thousands  of  cases  apparatus  will  be  supplied, 
the  energising  of  which  will  create  a  demand 
npon  the  central  station  and  reduce  its  dili&culties 
to  a  minimum.  Others  will  partake  in  the 
advantages  of  the  crusade,  though  they  have  nothing 
to  do  with  the  mental  or  monetary  troubles  of  the 
same.  Such  are  the  men  who  make  business.  They 
look  ahead^  and  find  out  directions  in  which  pur- 
chasers may  be  found  for  electrical  energy,  and  then 
set  to  work  to  prove  to  the  probable  purchasers  that 
it  is  to  their  interest  to  buy. 

'  Lastly — for  we  are  running  to  great  length — the 
motto  for  the  year  1893,  if  you  want  to  do  business, 
is:  Good  workmanship,  the  best  materials,  moderate 
profits,  and  punctuality. 


Train*Lig:tating'. — The  Northern  Railway  Company  of 
France,  alter  saiiefactoiy  oxperimcnia,  have  decided  tu  li;;ht 
all  their  trains  throughout  by  electricity. 


BUSINESS    DURING   1892. 

fCouUnuai  from  page  25.) 

Fahie  and  Son. — This  Dublin  firm  has  been 
fairly  busy  during  the  year  in  connection  with  the 
electrical  industry,  and  especially  in  the  capacity  of 
consulting  electrical  engineers.  Ireland,  we  are 
glad  to  notice,  is  not  lagging  behind  in  matters 
pertaining  to  electricity,  and  we  find  its  capital  is 
now  regularly  equipped  with  an  electric  light  installa- 
tion which  may  be  considered  one  of  the  most  com- 
plete in  the  kingdom.  The  full  load — viz.,  10,000 
8-c.p.  lamps — of  the  present  private  light  plant  has 
been  all  but  reached ^  and  the  question  of  further 
increasing  the  machinery,  or  establishing  a  second 
station,  is  now  under  consideration.  Bray,  Carlow, 
and  Larne  are  also  lighted  by  the  new  illuminant, 
and  Belfast  is  about  to  plunge  into  the  sunshine  of 
the  **  light  of  the  future."  Mr.  Angelo  Fahie,  the 
junior  member  of  tiie  firm,  has  been  engaged  in 
writing  some  iiiteresting  contributions  for  scientific 
periodicals  during  the  year,  and  has  quite  recently 
contributed  to  electrical  literature  a  practical  and 
popularly  -  written  treatise,  *'  House  -  Lighting  by 
Electricity," 

India  Rubber,  GrTTA  Percha.  and  Telegraph 
Works. — In  addition  to  the  usual  indiarubber  and 
guttapercha  manufactures,  the  following  work  has 
been  carried  out  by  the  electrical  departments :  A 
submarine  cable  of  over  2,100  knots  in  length  has 
been  made  and  laid,  connecting  the  network  of  cables 
at  Senegal,  Africa,  to  Pernambuco,  in  Brazil.  Another 
cable,  to  duplicate  the  system  originally  laid  by  this 
company  for  the  Central  and  South  American  Com- 
pany, has  now  been  completely  manufactured  and 
sliipped  on  board  bs.  "  Silvertown."  This  cable, 
of  a  total  length  of  2,620  knots,  will  be  laid  from 
yalina  Cruz  (Mexico)  to  Chorillas,  Peru,  touching 
at  St.  Elena  (Ecuador)  and  San  Juan  del  Sur 
(Nicaragua).  In  addition  to  the  above,  a  considerable 
amount  of  cable  has  been  manufactured  for  some  of 
the  telegraph  companies,  and  the  British  and 
foreign  Governments,  making  in  all  a  total  of  about 
5,400  knots  manufactured  during  the  year.  Electric 
light  cables  have  been  supplied,  and  in  some  cases 
laid,  for  the  underground  electric  light  system  of  the 
following  towns:  Dublin.  Leeds,  Oxford,  Cambridge, 
Dundee,  and  Glasgow.  The  demand  for  cables  and 
wires  for  installation  work  has  been  very  satisfactory, 
and  the  Silvertown  Company  has  been  fortunate 
enough  to  secure,  practically,  all  the  orders  for 
Admiralty  main  cables — from  the  time  that  india- 
rubber  insulation  has  been  adopted — to  replace  the 
fibrous  covering  previously  used,  nut  now  abandoned. 
A  fair  business  has  been  carried  on  in  electrical 
machineSj  including  a  few  seta  of  dynamos  supplied 
to  the  British  Government,  and  the  extension  of 
the  Hague  Tramway  Company,  which  is  run  on  the 
accumulator  system,  with  most  satisfactory  results, 
both  as  regards  freedom  from  breakdown  and  re- 
ceipts. In  addition  to  the  above,  installations  have 
been  carried  out  for  ships,  factories,  and  private 
houses,  and  the  instrument  and  batteries  shops  have 
been  fairly  well  employed  on  Government  and  other 
work. 

RoBEY  and  Co. — This  firm  send  us  an  illustration 
of  their  compound  high-speed  engine,  several  of 
which  have  been  supplied  during  the  past  year  for 


electric  lighting  work, 
this  engine  is  as  follows  : 
above  is  made  in  sizes 
260  h.p.,  and  to  run  at 
revolutions  per   minute. 


The  firm's  description  of 
The  type  of  engine  shown 
to  indicate  from  50  h.p.  to 
speeds  of  from  150  to  300 
The  framing  and  base- 


plate  of  en^ne  are  of  most  massive  and  substantial 
character.  The  working  parts  are  strongly  made, 
and  all  bearings  and  working  surfaces  are  of  ample 
dimensions,  so  that  high  speeds  may  be  attained  and 
continuous  runs  made  without  difficulty,  danger, 
or  anxiety.  Ail  the  surfaces  are  amply  lubricated 
by  automatic  feeders,  all  the  moving  parts  being 
fed  from  one  central  box,  and  each  of  the  three 
main  bearings  having  two  sight-feed  self-acting 
lubricators.  All  parts  of  the  engine  are  very  acces- 
sible for  examination  and  repairs,  and  every  part  is 
accurately  balanced  so  that  the  engine  can  run  at 
high  speed  without  shocks,  vibration,  or  noise.  In 
case  the  crank  ever  requires  taking  out,  it  can  easily 
be  done  by  removing  the  front  part  of  framing, 
which  is  arranged  for  the  purpose,  an  operation 
which  requires  only  a  few  minutes.  The  governing 
of  the  engine  is   perfect,  a   constant   speed   being 


Varieties,  the  Empire  Theatre,  W.  Wood  (Prince's 
Restaurant),  Tyson's  Restaurant.  Queen's  Hotel, 
Grimsby  Town  Hall  (rewiring),  Wholesale  Co- 
operative Society's  shoe  factory,  M.  Ross  and  Sons' 
warehouse,  W.  Turner  and  Sons*  cotton-mills, 
North  British  Rubber  Company,  Baerlein  and  Co.'s 
warehouse,  J.  Wood  Bros,  and  Co.'s  cotton-millsj 
Tootal.  Rroadhurst,  Lee,  and  Co.'s  cotton-mills,  F, 
Martin,  Esq.,  Inman  Steamship  Company,  Limited, 
Bruderer  and  Co.'s  warehouse,  Elkington  and  Co., 
J.  Whitehead,  Bye  and  Co.,  Limited,  C.  Lowe  and 
Co.,  W.  B.  Pidduck,  A.  Clason  and  Co.,  Stephen- 
son, Routley,  and  Co.,  Miles  Ashwortb  mills;  Muir, 
Duckworth,  and  Co.,  J.  Wainwright,  J.  Hall  and 
Co.,  F.  Livingston  and  Co.,  Schofield  Bros.,  W.  H. 
Milner  and  Co.,  F.  Baum,  John  Martin,  Esq., 
8.  Hartley,  W.  Jowettt,  Thompson,  McKay 
and    Co.,    Henderson,   Craik,  and    Co.,    Simpson- 


M«ure   Bobey  Md  Co.  i  Cotn  pound  fllgh-Spwd  Eosfne. 


maintained  under  very  varying  loads  and  pressures. 
The  ratio  of  expansion  is  regulated  autonifLtically  by 
Richardson's  patent  governor  (of  which  lioboy  and 
Co.  are  sole  makers),  and  thus  the  greatest  possible 
economy  of  steam  is  obtained  as  well  as  perfectly 
uniform  running. 

Manchesteb  Edison-Swan  Company.  —  This 
company  has  had  an  unusually  busy  year.  Not 
only  has  the  volume  of  their  installation  work  con- 
siderably increased,  as  will  be  seen  from  the  follow- 
ing list  of  some  of  the  installations  which  they  have 
carried  out  during  the  year,  but  they  have  consider- 
ably increased  their  manufacturing  department,  of 
which  dynamo-building  forms  a  coneiderable  part : 
Union  Club.BrazenoseChib,  Palatine  Insurance  Com- 
pany, Commercial  Union  Assurance  Company,  Union 
Bank  of  Marichehiter,  Manchester  Courier  Offices, 
Sheffield  Indepauicni  Offices,   Empire    Theatre  oif 


Howden,  and  Co.,  Cunlifle  and  Swires,  As  a 
result  their  present  factory  in  Little  John-street, 
Manchester,  has  become  too  small,  and  they  are 
projcctiufj  a  large  new  works  outside  the  town.  In 
the  course  of  a  month  they  hope  to  move  tbeir 
present  showroom  from  Barton-square  to  new 
premises  which  they  are  building  on  the  Exchange 
Station-approach.  They  will  there  have  in  addition 
to  the  principal  showroom,  which  has  a  window 
frontage  of  over  38ft  to  the  street,  dark-rooms  in 
the  basement  fitted  up  by  eminent  fitting  manu- 
facturers, also  several  sets  of  electric  plant  in 
operation.  This  company  is  at  present  applying 
for  a  provisional  order  covering  the  districts  of 
Altrincham  and  Bowdon  (the  most  wealthy  resi- 
dential suburbs  of  Manchester),  and  propose  to  lay 
down  a  central  station  having  a  capacity  of  15,000 
8-c.p.  lamps. 
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NEW  ZEALAND. 


The  illustration  given  herewith  shows  Princes-street, 
DuDcdin,  looking  south,  with  the  overhead  electric  railway. 
From  advices  from  New  Zealand,  we  think  there  should  be 
a  fair  demand  in  the  immediate  future  for  electrical  appa- 
ratus. The  small  electric  li^ht  plant  sent  out  by  Messrs. 
Crompton  and  Co.  to  the  Kound  Hill  Mining  Works  is 
giving  greut  satisfaction,  and  is  highly  spoken  of  by  those 
who  have  visited  the  scene  of  operations. 


GAS  POWER  FOR  ELECTRIC  LIGHTING.* 

BY  J.   KMKIISON  DOWSON,  M.I.C.E. 

The  author  stated  that  in  Great  Britain  alone  gas-engines 
had  been  sold  for  electric  lighting  exceeding  in  the  aggre- 
gate 7,000  b.p.,  and  that  in  Germany  engines  were  used 
for  about  1,100  arc  and  90,000  incandescent  lamps.  It  was, 
however,  only  within  the  last  few  years  that  gas-engines  of 


furnished  entirely  from  accumulators.  In  spite  of  the  loss 
of  about  21  per  cent,  in  the  accumulators,  large  engines 
worked  more  profitably  in  parallel  than  smaller  ones 
supplying  direct  without  accumulators.  Since  February, 
1889,  the  Municipality  of  Schwabing,  a  suburb  of  Munich, 
had  used  an  Otto  engine  worked  with  Dowson  gas  for  10 
arc  lamps  and  300  incandescent  lamps.  The  load  was 
variable,  but  with  an  average  output  of  22*5  kilowatts 
per  hour  the  fuel  consumption  was  3'31b.  per  kilowatt. 
The  town  of  Morecambe  was  lighted  by  nine  arc  lamps 
and  incandescent  lamps,  equal  to  1,600  of  8  c.p.  each,  the 
dynamos  being  driven  by  Stockport  gas  engines  worked 
with  Dowson  gas.  With  an  output  of  only  1,155  kilo- 
watts per  week,  the  consumption  of  fuel  was  2  5dlb.,  and 
the  cost  of  the  gas,  including  wages  and  fuel,  was  ^d.  per 
kilowatt  delivered.  At  the  ch.lteau  of  Mr.  Say,  at  Long- 
lK)nt,  in  the  South  of  France,  there  were  650  incandescent 
lamps  and  one  arc  lamp,  supplied  by  a  dynamo  driven  by  a 
Cro&filey  engine  worked  with  Dowson  gas.  The  consump- 
tion of  fuel  was  1  2Ib.  per  indicated  horse-power,  and  2-71o. 
per  kilowatt  per  hour. 


Vl«w  04  Prlncea-itrwC,  Dauedlo,  showing  Orerlwwl  Elwtrtc  BallwAy. 


large  size  bad  been  before  the  world  in  a  practical  form. 
The  varying  load  factor  in  central  stations  was  a  serious 
trouble,  and  the  author  hoped  to  show  that  much  of  the 
present  loss  due  to  fuel,  water,  and  wages  would  be 
avoided  if  gas  ix)wer  were  used  instead  of  steam  powtjr. 

Special  reference  was  made  to  the  central  station  at 
Dessau,  belonging  to  the  German  Continental  Gis  Com- 
pany. That  station  was  openoil  in  1886  with  two  GO-h.p., 
one  30-h.p.,  and  one  8-h.p.  (effective)  engines,  worked  with 
town  gas,  and  all  the  dynamos  were  driven  by  belting  and 
countershafts.  In  1891  considerable  alterations  were  made. 
One  60-h.p.  engine,  with  its  belting  and  couotei-shaft,  was 
retained,  and  one  of  120  h.p.  introduced,  coupled  direct  to 
its  dynamo.  The  speed  of  the  engine  and  coupled  dynamo 
wad  145  revolutions  per  minute,  and  the  consumption  of 
town  gas  was  equal  to  39  cubic  feet  per  kilowatt.  P^ormerly, 
without  accumulators,  it  was  thought  necessary  to  adjust  the 
size  of  the  engines  to  the  supply,  so  that  they  should 
always  be  worked  to  their  full  extent.  It  had,  however,  been 
found  that  a  limited  supply  could  more  advantageously  be 
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Paper  read  before  the  Institution  of  Civil  Engineers. 


It  was  believed  that  the  late  Sir  William  Siemens  first 
drew  attention  to  the  fact  that  when  illumiuating-gas  was 
burnt  in  a  gas-engine  to  drive  a  dynamo,  much  more 
light  was  produced  electrically  than  could  be  produced  by 
burning  the  same  quantity  of  gas  in  burners  in  the  usual 
way.  Latterly  the  consumption  of  gas  per  horse-power  in 
gas-enginea  had  been  reduced,  and  the  ratio  was  at  the 
present  time  about  20  to  1  in  favour  of  converting  the  gas 
into  an  arc  light  by  means  of  a  gas-engine.  The  author 
had  collected  data  from  various  sources  as  to  the  consamp* 
tion  of  ordinary  town  gas  by  engines  supplying  electric  light, 
with  and  without  accumulators.  The  average  of  all  the 
returns,  with  engines  under  varying  loads  and  without  accu- 
mulators, was  about  47  cubic  feet  per  kilowatt-hour  ;  when 
accumulators  were  used,  the  consumption  of  gas  was  less, 
because  the  engines  then  worked  under  a  full  load.  With 
47  cubic  feet  per  kilowatt,  and  55  watts  per  IG  c.p.,  one 
light  of  that  power  required  only  2  6  cubic  feet  per  hour, 
whereas  a  standard  argand  burner  required  five  cubic  feet 
per  hour.  In  this  comi>arison  it  was  assumed  that  the  in- 
candescent lamps  and  gas-burners  were  in  good  orders 
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but  under  ordinary  working  conditions  they  did  not  main- 
tain BO  high  a  duty. 

The  question  of  load  factor  was  a  serious  one  with  any 
type  of  engine,  but  with  gas-engines  the  loss  was  much 
less  than  with  steam-engines  When  a  gas-engine  was 
stopped  its  consumption  of  fuel  stopped  also,  and  there 
was  no  furnace  to  maintain  ;  nor  was  there  any  water  to  boil 
at  starting.  At  the  same  time  it  was  desirable  that  the 
gas-engine  should  be  worked  as  much  as  possible  under  a 
full  load,  and  in  this  respect  the  experience  at  Dessau  was 
generally  confirmed.  A  central  station  was  worked  under 
trying  conditions,  and  in  the  London  district  there  was 
only  a  full  output  of  current  during  from  three  to  five 
hours  in  every  24  ;  moreover,  about  60  per  cent,  of  the 
total  output  was  required  during  that  short  period.  In 
practice  this  meant  that  in  a  station  where  the  current  was 
supplied  without  accumulators  the  engines  were  run  at  a 
reduced  speed  during  a  portion  of  the  time,  and  at  other 
times  some  of  them  were  stopped  altogether ;  but  all  had 
to  he  ready  to  work  in  the  evening,  and  occasionally  in  the 
daytime  when  there  was  fog.  Generally,  it  might  be 
assumed  that  the  average  consumption  was  more  than  6Ib. 
per  kilowatt  where  accumulators  wore  used,  and  about 
91b.  to  121b.  where  they  were  not  used.  In  any  case,  with 
the  best  possible  arrangement  of  steam  power,  there  must 
be  a  large  amount  of  fuel  consumed  which  did  no  useful 
work  ;  for,  even  if  some  of  the  fires  were  drawn,  they  had 
to  be  relighted,  and  the  large  quantity  of  water  which  had 
cooled  during  the  time  of  standing  must  be  reheated. 

The  author  believed  that  the  solution  of  the  difficulty 
was  to  he  found  in  the  use  of  gas  plant  in^tecid  of  steam 
plant.  With  a  large  gas-engine,  1  b.h.p.  per  hour  could  be 
obtained  with  a  consumption  of  about  lib.  of  anthracite, 
or  1  Jib.  of  coke;  whereas  the  consumpLton  of  coal  with 
the  steam-engines  used  for  central  stations  must  be  taken 
at  about  2Jlb.  per  brake  horse-power,  when  working  under 
a  full  load.  A  saving  of  not  less  than  50  per  cent,  could 
therefore  be  effected  in  stations  where  the  engines  were 
fully  loaded  ;  and,  where  there  were  great  fluctuations  in 
the  output,  the  loss  of  fuel  with  boilers  not  used,  or  only 
partly  used,  could  be  almost  entirely  avoided.  For  a  maxi- 
mum of  400  kilowatts,  there  would  be  three  gas-generators. 
each  capable  of  supplying  one-third  of  the  maximum 
required. 

The  production  of  gas  could  be  raised  or  lowered  in  several 
ways,  and  the  working  of  each  generator  could  be  stopped 
immediately,  by  shutting  off  its  steam  supply.  Sup[»sing, 
therefore,  that  all  three  generators  were  working  at  their 
maximum  rate,  and  a  gradual  reduction  was  required,  this 
could  easily  be  efTected  ;  and,  when  the  production  of  one 
or  two  generators  could  be  dispensed  irtth  their  operation 
was  at  once  stopped.  The  third  generator  could  then  be 
kept  at  work,  and  its  producLion  adjusted  to  suit  the  mini- 
mum consumption  required.  A  gas-generator  had  a  small 
|ii;rate  area  compared  with  that  of  a  boiler. and  much  less  cool- 
ing surface;  it  contained  no  water  and  required  no  chimney 
draught.  A  generator  of  the  size  referred  to  lost  only  61b. 
to  8Ib.  per  hour  whilst  standing.  If  an  average  of  only  40 
per  cent,  of  the  maximum  power  were  required  for  21 
hours,  it  was  equivalent  to  letting  two  of  the  generators 
stand  for  that  period  ;  and  at  81b.  each  per  hour,  that 
meant  a  total  loss  of  only  3c wt.,  comjjared  with  the  much 
greater  waste  when  steam  power  was  used.  As  the  use 
of  large  engines  driven  with  generator  gas  was  of  recent 
date,  the  author  proceeded  to  describe  the  gas  plant 
used,  and  gave  the  results  of  engines  working  regularly 
with  Dowson  gas,  under  the  usual  conditions  obtaining  in 
factories.  He  also  gare  the  results  of  brake  tests  maSe 
with  several  engines  of  large  size,  and  reproduced  iridi- 
ofttor  diagrams  taken  from  engines  of  different  makers. 
Although  admirable  results  had  undoubtedly  been  obtained 
from  engines  working  with  the  Otto  cycle,  he  was  of 
opinion  that,  with  engines  of  large  size,  the  results  would 
be  still  better  if  the  cycle  were  altered,  especially  wboti 
generator  gas  was  used.  His  reasons  for  this  were  fully 
stated  in  the  paper. 

The  following  was  a  summary  of  the  points  urged  by 
the  author : 

1.  When  town  gas  was  used  for  driving  the  engines  of 
an  electrical  station,  the  consumption  was  ^boul  50  per 


cent,  less  than  the  volume  of  gas  required  to  give  the  same 
amount  of  light  by  ordinary  burners. 

2,  When  town  gas  was  used,  neither  boiler  nor  firemen 
were  required,  and  there  were  no  ashes  to  remove ;  less 
space  was  needed  ;  no  accumulators  were  required,  except 
such  as  might  be  necessary  to  equalise  the  load  of  the 
engines  and  to  provide  for  a  small  amount  of  storage.  The 
engines  could  be  worked  in  the  most  crowded  districts, 
close  to  where  the  lights  were  required,  and  where  boilers 
were  not  allowed. 

3.  When  generator  gas  was  used,  the  consumption  of 
fuel  under  a  full  load  would  be  at  least  50  per  cent,  less 
than  with  etcam  power,  and  the  loss  due  to  steam  boilers 
not  being  fully  worked  could  be  almost  entirely  avoided. 


CORRESPONDENCE. 

"  0d«  m»n'i  word  U  do  man'i  word. 
JtuUco  needs  that  boUi  be  hfttrd." 


TESLA'S  EXPERIMENTS. 

Sir, — Having  seen  in  the  last  issue  of  your  valuable 
journal  an  account  of  the  simplification  of  Mr.  Tesla's  ex- 
periments, I  thought  it  might  be  of  interest  to  forward  to 
you  a  short  account  of  a  few  experiments  I  have  been  able 
to  perform  with  a  much  smaller  coil  than  that  used  by 
M.  Schoentjes.  The  coil  is  only  12cm.  long  and  6cm.  in 
diameter,  and  works  with  an  ordinary  spring  contact- 
breaker.  However,  from  the  secondary  of  this  coil  I  have 
obtained  a  luminous  wire  similar  to  that  of  Mr.  Tesla  in 
addition  to  the  experiments  with  vacuum  tubes  by  M. 
Schoentjes.  By  placing  two  fine  wires  parallel  to  each 
other  at  a  distance  of  about  2cm.  on  glass  supports,  and 
connecting  each  to  a  terminal  of  the  coi(,  I  have  made  the 
wire  attached  to  the  positive  electrode  luminous.  This  was 
done  simply  by  means  of  the  single  coil  and  spring  contact- 
breaker.  1  also  obtained  a  luminous  wire  by  placing  my 
bai»d  near  the  positive  wire,  having  the  negative  free.  The 
appearance  of  the  wire  was  like  small  beads  of  light  strung 
on  it.  By  means  of  a  wire  connecting  the  positive  pole  to 
a  vacuum  tube  (the  negative  being  left  free)  the  tube  waa 
lighted  at  a  distance  of  20ft.  I  have  also  performed  the 
experiment  of  lighting  a  tube  in  the  hand  by  connection 
with  only  the  positive  pole  through  the  body.  I  have 
obtained  these  results  with  as  low  a  battery  power  as  two 
chromic  acid  cells. — Yours,  etc.,      A.  W.  HOLLINODALK. 

Archway  House,  Dorking,  Jan.  11,  1893. 


MULTIPHASE  TRANSMISSION  OF  POWER 

Sir, — I  will  take  care  that  the  additions  for  which  I  am 
indebted  to  Herr  F.  T.  Eggers,  representing  the  Allgemeine 
Elektricitiita  Ueaellschaft,  are  inserted  in  the  completed 
edition  of  niy  paper  on  the  generation  and  long-distance 
transmission  of  E.M.F. — Yours,  etc  , 

London,  January  9Lh,  1893.  B.  H.  Thwaitk. 


Sir, — Referring  to  my  letter  iu  the  last  issue  of  your 
esteemed  journal,  I  have  now  the  pleasure  of  enclosing  a 
statement  from  the  Allgemeine  Elektricitats  Gesellschaft, 
of  Berlin,  which  forms  a  full  reply  to  Mr.  B.  H.  Thwaite's 
questions  appearing  in  the  EUdrical  Engineer  of  December 
30tbr  1S92,  and  I  trust  that  this  gentleman  will  give  these 
facta  the  same  publicity  accorded  to  other  firms  enumerated 
in  his  paper  at  the  Manchester  Association  of  Engineers.— 
Yours,  etc.,  F.  T.  Eggkrs,  General  Manager, 

Electrical  Company,  Charing  Cross-road,   W.C.,  Jan.  11. 

Apart  from  the  fact  that  the  vital  importance  of  the 
panicipation  of  the  Allgemeine  Elektricitats  Gesellschaft 
in  the  Laufifen-Frankfort  transmission  of  power  scheme  was 
fully  discussed  in  the  exhibition  publications  and  the 
journals  and  newspapers  of  the  day,  and  was  fully  recog- 
nised on  all  hands,  the  following  points  may  be  mentioned. 
These  will  be  fully  confirmed  by  the  official  reports  of  the 
commission  of  enquiry  and  the  exhibition  committee,  which 
unfortunately  have  not  yet  been  published. 

The  scheme  could  only  have  been  initiated  and  carried 
through  by  the  co-operation  of  the  Allgemeine  Elek- 
tricitats Gesellschaft,  and  not  only  their  financial  aid  iu 
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advancing  about  £10,000,  but  the  engineering  works  and 
the  drawing  office  of  the  above  firm  were  also  essential 
factors  in  the  undertaking.  The  scheme  is  based  on  the 
"  Drehstrom  "  system  of  Dobrowolsky,  the  well-known 
chief  engineer  of  this  firm.  The  high-tension  system 
employed  was  only  romlered  [wssible  by  the  use  of  the 
transformer  patents  of  the  A. E.G.  The  A  E.G.  selected, 
arranged,  tested,  and  delivered  tho  oil  insulators. 

They  carried  on  all  the  complicated  technical — as  well 
as  the  financial — and  political  negotiations  with  tbe 
Imi>erial  and  other  authorities  and  railway  otficials.  The 
Oerlikon  Works,  as  is  well  known,  are  licensed  to  work  the 
"  Drehstrom  "  patents  of  the  A  E.G.,  and  what  Mr.  C.  E,  L. 
Brown  constructed  alone  and  independently  of  the  A.E.G. 
was  the  alternating-current  dynamo  installed  at  Laufien, 
and  used  as  a  '*  Drehstrom"  dynamo  by  the  application  of 
a  rotary-current  commutator. 

The  arrangement  of  the  whole  installation  was  entrusted 
to  the  A.E.G.  The  switches,  the  measuring,  regulatine, 
aafety,  and  accessory  ap[)aratus  in  LaufFen,  as  well  as  in 
Frankfort,  were  constructed  and  delivered  exclusively  by 
the  A.E.G.  The  safety  appliances  in  connection  with  the 
high-tension  conductor,  to  which  (taking  into  consideration 
the  at  that  time  completely  unknown  conditions  of  tension) 
tbe  regular  working  attd  perfect  success  of  the  transmission 
of  power  were  largely  due,  were  constructed  at  the  sng- 
gestion  of  the  A.E.G.,  and  in  accordance  with  their  ideas 
and  drawings.  Although  not  now  considered  remarkable, 
tho  insertion  of  safety  fuses  in  a  300-h.p.  circuit  at  30,000 
volts  was  at  that  time  considered  extraordinary  and  almost 
impracticable. 

Then  with  regard  to  the  transformers  and  the  motors  at 
the  points  of  consumption,  it  was  at  first  agreed  that  tbe 
transformers  should  be  delivered  by  the  Oerlikon  Works, 
according  to  the  system  and  under  the  patents  oE  tho 
A.KG.,  since  Oerlikon  was  not  in  a  poRition  to  build  any 
other  multiphase  transformers  than  these;  atid  duilngttieir 
construction  the  A.E.G.'s  engineer,  Herrvon  Dobrowolsky, 
constantly  assisted  the  Oerlikon  Works  with  his  aclvice, 
and  was  especially  instrumental  in  overcoming  many 
difficulties  aiising  from  tbe  radial  arrangement  of  the 
three  cores  in  the  "  Drehstrom  "  transfuruier,  by  suggesting 
the  parallel  position  for  th'^se.  In  tbe  course  of  negotia- 
tions, lasting  over  months  the  Oerlikon  Works,  however, 
declared  that  they  would  lasume  any  responsibility  or 

guarantee  for  tbe  construction  of  tbe  transformers,  and 
the  whole  scheme  was  all  but  wrecked.  The  A.E.G  »  bow- 
ever,  although  up  to  then  they  had  only  constrticted  such 
transformers  on  a  much  smaller  scale,  took  tbe  bull  by  the 
horns,  and  resolved  to  build  tho  necessary  transformers 
simultaneously  with  the  Oerlikon  Works,  for  the  primary 
as  well  as  for  the  secondary  station.  This  was  done  ;  tbe 
A£.G.^8  transformers  were  ready  and  delivered  first,  and 
eventually  a  double  supply  of  transformers  was  thus  avail- 
able both  in  Laufion  and  Frankfort,  and  the  transformers 
of  both  works  were  used  alternately. 

To  tbe  credit  of  both  establishments,  be  it  said  that  the 
whole  of  the  transformers  were  faultless  and  yielded  a 
splendid  efficiency.  With  regard  to  the  motors  connected 
with  this  plant,  the  A.E.G.  furnished  three  built  by  them- 
selves, of  which  one  was  of  100  b.p.,  and  the  Oerlikon 
Works  one — viz,.,  a  20-h.p.  motor  with  Dobrowolsky 
armature. 

The  working,  organisation,  instructions  for  working  the 
apparatus,  supervision,  and  general  carrying  out  of  tbe 
acheaie  devolved  on  tbe  A.E.G.,  and  they  alone  were 
responsible  for  the  same. 

(Signed)        E.  R.\thknau,  General  Director. 
Allgemeine  Elektricitiits  Gesellshaft,  Berlin,  Jan.  6,  1893. 


SKATING  BY  ELECTRIC  LIGHT. 

SlK, — In  your  issue  of  6th  January,  on  page  3,  I  notice 
a  statement  to  the  effect  that  Acton  is  perhaps  tbe  only 
place  where  electric  light  is  used  for  skating  purposes.  I 
should  like  to  remark  that  at  Belle  Vue  Gardens,  Manchester, 
electric  light  has  been  used,  I  believe,  for  at  least  two  years 
for  skating,  about  six  arc  lamps  being  employed  to  illumi- 
nate one  of  the  lakes  at  night. — Yours,  etc., 

W.  P.  Stkinthau 


COMPANIES'  MEETINGS. 


LIVERPOOL  OVERHEAD  RAILWAY. 

On  Tuesday  a  Bpecial  meeting  of  the  ahareholdere  of  tho  Liver- 
pool Overhead  Railway  was  beld  at  the  Law  Asaociation  rooms, 
Liver[X)ol,  Sir  \V.  B.  Forwood,  the  chairman,  presiding  over  a 
lar^'o  attendance.  The  meeting  had  been  called  to  consider  th« 
following  resolution:  '*  That  £120,000,  being  the  whole  of  the 
Bhare  capital  authorised  to  be  created  by  the  Liverpool  Overhead 
RailwHy  Act,  1892,  be  and  the  same  is  hereby  created  in  12,000 
preference  ehares  of  £10  each,  bearing  int-erest  at  the  rat«  of  £5 
per  centum  per  annum,  and  that  they  bo  and  they  are  hereby 
authorised  to  issue  7,500  of  such  preference  shares  in  such  amounts 
and  manner  at  such  times  and  on  such  terms  as  they  may  think 
6t  ;  that  the  holders  of  the  preference  shares  created  shall  be 
entitled  to  vot«  on  the  same  scale  of  voting  aa  the  holders  of 
ordinary  shares." 

The  Chairman,  in  moving  the  adoption  of  this  resolution,  aaid 
they  would  have  gathered  that  the  object  of  the  meeting  was  to 
obtain  sanction  for  the  creation  of  12,500  5  per  cent,  preference 
shnrcs  of  £10  each  and  authority  to  isjaue  7,500  at  par.  They  were 
compelled  by  tho  rules  of  tho  Stock  Exchange  to  make  a  public 
issue  of  the  shares,  but  the  applications  from  the  shareholders  and 
bondholders  would  be  favourably  considered.  Tbe  calls  would  be 
flpread  over  15  months,  say,  not  exceeding  £2  each  three  months. 
The  additional  £7<'),000  capital  was  needed  to  carry  out  the 
northern  extension  for  which  parliamentary  powers  were  obtained 
last  year,  and  which  would  cost  about  £37,000.  As  the  extension 
would  carry  their  lino  to  Crosby-road,  Soaforth,  they  looked  for 
a  considerable  traffic  from  that  very  populous  and  increasing 
suburb.  No  doubt  in  summer  time  there  would  be  a  large  holiday 
traffic,  as  the  station  would  be  clo^e  to  tlio  Soaforth  shore  ana 
sands.  Tbe  extension  ought  to  be  ijroceeiled  with  at  once,  for 
without  their  railway  along  the  Uornby  Dock  would  be  without  a 
feeder,  seeing  that  the  dock  serWce  practically  ended  at  Strand- 
road  Booble  ;  and,  further,  it  could  not  bo  constructed  at  a  lesa 
cost  owing  to  their  manufacturing  plant  being  on  the  spot.  Tbe 
remaining  £38,000  was  required  to  complete  the  present  under' 
taking.  The  adoption  of  electricity  instead  of  steam,  and  tho 
working  of  signals  by  electricity,  had  entailed,  as  before  explained, 
a  considerable  additional  first  cost.  This,  however,  they  regarded 
an  a  very  wise  outlay  of  capital,  for  they  expected  to  reap  Rfoat 
advantage  in  the  great  economical  working  of  the  line.  There 
had  also  been  an  increase  in  the  cost  of  the  accommodation  works 
which  were  necessary  for  preparing  the  site  and  sinking  the  founda- 
tions. He  was  glad,  however,  to  tell  thcni  that  they  were  through 
with  their  construction  difficulties.  Except  for  the  adjustment  of 
Mome  of  the  handrailing  the  line  was  now  complete.  They  were  now 
libting  and  testing  the  electric  signaU,  and  e^iuipping  the  train 
with  electric  motors,  operations  which  requii-ed  great  care.  Tho 
line  would  be  formally  ot>ened  by  the  Marquis  of  Salisbury  on 
Saturday.  Fubruary  4,  ancf  they  then  pro|x»ed  to  run  the  line  for 
a  week  or  10  days  to  get  everything  into  working  order  before 
throwing  it  open  to  the  public.  So  far,  the  trial  trains  had  been 
in  every  way  satisfactory,  both  as  to  speed  and  quickneaa  in 
starting,  ana  smooth,  noiseless  running.  The  loss  in  power 
between  the  steam-engine  and  the  dynamo  did  not  exoeed  5  per 
cent.  Therein,  he  tliought,  was  to  t>e  found  tbe  great  eoonomy  of 
electricity,  They  could  use  only  coal  sufficient  to  produce  the 
ex.tct  amount  of  electricity  required  to  move  tbe  trainSi  and  so 
nicely  was  this  adjusted  that  tbe  few  seconds  a  train  waited 
at  tbe  station  meant  less  electricity  used  and  less  coal 
consumed.  If  they  were  omployin(»  steam  •  locomotives,  every 
locomotive  would  be  unflor  full  steam,  no  matter  if  tbe 
trains  were  h©n\-y  or  ligbt,  or  if  they  stopped  for  a  short  or  a 
long  (jeriod.  The  introduction  of  electrical  signalling  would  also 
effect  a  considerable  economy  in  their  woiking  expenses  of  aot 
le«8  than  £1,5(K)  [>er  annum.  The  Directors  hud  bad  to  make 
targe  demands  upon  their  patience,  and  they  gratefully  appro- 
cirttcd  their  forbearance.  Their  task  had  not  been  a  light  one, 
but  they  were  pleased  to  be  able  to  hand  over  to  tho  shareholders 
a  pru[>erty  second  to  none  in  the  subrttantiul  character  of  the 
work,  and  which  would  not  only  confer  great  advantages  upon  the 
trade  of  the  [»ort,  but  whicn  would,  they  believed,  prove  a 
thorouj^hly  BounH  and  protitable  investment  for  thoir  money.  He 
explained  with  regard  to  the  preference  shares  thut  they  proposed 
to  call  10s.  on  application,  £1.  lOs.  on  allotment,  and  further  calii 
of  £2  at  intervals  of  not  less  than  three  months. 

Hr.  B.   HolMon  seconded  tbe  resolution. 

Hr.  lasliB,  who  said  tho  shareholders  demanded  as  a  right  thftb 
they  should  have  the  first  offer  of  the  preference  shares,  moved  M 
an  amendment  tho  addition  to  the  resolution  of  tbe  foUowfng 
words:  "That  such  preference  shareo  be  offered  in  the  first 
instance  to  the  ordinary  shareholders  of  the  Company." 

This  was  seconded  by  BIr.  Bushaa. 

Several  gentlemen  spoke  in  favour  of  the  amendment,  and  both 
theCbalrmaii  and  the  Secretary  (Mr.  \V.  H.  Alexander)  pointed 
out  that  unlexfl  a  public  inHue  were  made  of  the  preference  shares 
they  would  not  be  quoted  on  the  Stock  Exchange.  Tho  Chairman 
added  that  he  thought  they  might  safely  leave  the  mutter  in  the 
hands  of  tho  Directors,  who  would  be  mindful  of  the  feelings  of 
that  meeting,  and  that  first  considerations  were  due  to  those  who 
hod  borne  the  heat  and  burden  of  the  day,  and  had  had  their 
money  in  the  Company  for  several  years  without  receiving  any 
return. 

The  amendment  on  being  put  to  the  meeting  was  lost,  17  votitve 
in  ite*  favour  and  'Jl  against.     TUc  r^aoVuXAou  ^w*  \>\wv  ^o^f^^S^ 
and  tbe  mooting  cloaod  mlh  a  \q\a  ol  ^Yubxi^  Ui  \^^  ^:2cvB»M\aa.'tt* 
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INTERNATIONAL  OKONITE  COMPANY,  LIMITED. 

Directors:  Samuel  Pope,  Esq.,  Q.C.  (chairman);  Sir  Alexander 
ArinBtrong,  K.C.B.,  F.R.S.  ;  Harry  HanUey  liobree,  Ew].  ;  Major 
CharlcK  Jones  ;  John  Henry  Tod,  £»(,  Diitfctors  acting  as  a  local 
committee  in  New  York :  John  H.  Cheever,  E»q.  {vice-chair- 
man) ;  W.  L.  Candee,  E*q  ;  H.  Durant  Cbeev^^r,  E(*(i.  ;  Edwurd 
Lyman  Short,  Epq.    Managing  Director  :  Alfred  Vaugban-St^vene. 

Second  annual  reiwrt  of  the  Directors  presented  at  the  ordinary 
general  meeting,  November  30,  1892. 

In  forwarding  the  accounts  for  the  year,  the  Directors  greatly 
regret  thul  they  show  8o  unsatiafnctory  a  result.  Dilljcultie:^  huve 
arisen  during  the  year  both  in  America  and  in  EnjEland,  which 
have  rendered  the  labour  of  your  Directors  exiremely  anxious  and 
onerous,  and  they  have  thought  it  their  im[>crative  duty  to  lay 
before  their  shurcholdcrs  the  account-s  based  upon  such  valuations 
as  they  think  can  be  supported.  The  former  valuations  upon 
which  dividends  have  been  declared  and  paid  were,  as  regards 
stocks  Ln  America,  made  by  the  American  managers,  bub  the 
course  of  business  during  the  year  aatie6ed  your  Board  thattboae 
valuations  had  been  largely  over-»anguine,  and  they  accordingly 
roprcsentod  to  the  American  managers  (despatching  the  managing 
director,  Mr.  Vaughan-Stevens,  to  New  York,  to  enforce 
their  views)  that  M)me  rcctitication  of  those  valuations 
should  be  made  in  justice  to  the  shareholders  of  the  Coni- 
|>any.  After  a  long  and  anxious  negotiations,  the  Board  in- 
duced their  American  colleagues  to  surrender,  forthesoneral  benefit 
of  the  concern,  a  8um  of  £*20,0()0  in  shares,  which  had  been  allotterl 
to  thorn  aa  part  payment  of  the  purchase  price.  Had  your 
Directors  felt  justified  in  continuing  to  value  the  assets  on  the 
former  basis,  the  profits  of  the  year  would,  of  course,  have 
appeared  to  be  much  larger  than  they  are  ;  but  they  have  felt  that 
at  any  sacrifice  it  was  desirable  that  the  accounts  should  8tart 
with  a  real,  and  not  a  sanguine  valuation  of  assets.  The  small 
profit  on  the  American  bui^iness,  therefore,  largely  arises  from  the 
reduction  in  oeeotH  by  valuation  on  a  eoundcr  basis.  In  tho 
b&lance-Bbeet  this  matter  has  been  dealt  with,  as  you  will  nee,  by 
writing  off  £20,000  from  the  capital  of  the  Company.  Although 
the  American  buBiness,  with  tnis  aid,  Bhow>  a  i^niall  profit,  the 
lose  which  has  arisen  on  the  Manchester  factory  absolutely 
neceseitatoa  an  immediate  reorganisation  of  its  adminietratioii, 
and  as  your  Directors  have  succeeded  in  obtaining  valuable 
contracts  in  connection  with  the  electric  lighting  of  Man- 
chester, Whitehaven,  Melbourne,  and  other  im[K)rtant  places, 
they  look  forward  with  ho[je  that  ^uch  reorganisation 
may  result  in  a  more  satisfactory  account  in  the  future 
As  the  Directors  find  that  the  accounts  as  audited  show  a  total 
lOBS  on  the  year's  o[>eraiion  of  £0,886.  ^s.  Ud.«  they  are  unable  to 
recommend  the  payment  of  any  dividend.  They  think  it  right, 
however,  to  Hay  that  in  making  up  the  accountH  full  depreciatton 
on  all  plant  has  been  allowed  for,  and  iin  amount  set  aside  for  con- 
tingent liabilities  or  bad  debts,  which,  with  this  depreciution, 
Qore  than  accounts  for  the  deficiency  in  (juention.     The  audiLorn, 

iloaars.   Price,  Waterhouse,  and  Co.,   retire,   and   being   eligible, 
-  offer  themselves  for  reolectioo,  which  the  Directors  recommend. 

Pkokit  and  Loss  A<xx)cnt.      Nkw^  York  to  Mav  31,  1892, 

Dr.                        Emilasp  to  June  30,  189*2.  £ 

London  otfice  ex pvnses  I,.XV2 

Directors'  and  managing  directors*  remuneration  ...  2,500 

Legal  and  professional  charges 582 

Audit  fee   <W 

TruBteos  for  debenture-holders'  remuneratiOD 'JOd 

Travelling  expenses    15" 

Interest  on  debentures  4,4rK) 

Depreciation  of  furniture  and  fixtureH,  London  office  HO 

Loss  on  exchange    .>3 

Interest  and  bank  charges ..t 939 


ANt> 

i.  d. 

7  U 

0  0 

13  0 

0  0 

II  (» 

:i  H 


0     8 


Cr. 


£10.343   17 
£        s. 


Profits  of  American  business,  after  including  the 
amount  of  share  capital  a(;rced  to  be  surrendered 
by  the  managers  and  cancelled  as  comi>cnf<ation 
for  excessive  valuations  of  Htocks,  and  after  writ 
ing  off  depreciation 5,089 

I..ess  loss  on  Manchester  business  after  writing  off 
depreciation 2,242 


17  a 


9    8 


3.447     8     3 

Transferfees 10    5    0 

Balance.     Loss  carried  to  balance  sheet  6,886     3    fV 


£Io:m3  it    0 

BAi^sfc-siiKET.     Nkw    York,    Mav    31,    Is92,    and    Enolam*, 
Dr.  Ji'Nt:  ;^(l,   1892.  £        s.    i. 

.  17,000  preference  shareH  of  £U)eiich    170,0110    0    i) 

iXeBa  1,004)  ditto,  agreed  to  be  surrendered  by 
managers  and  cancelled,  £10,000  ;  and  five  ditto 
forfeited.  £50 10,050    0    0 


159.950    0    0 
17.000  ordinary  share<!  of  £10  each.  £170,000  ;  less 
1 ,000  ditto  agreed  to  be  surrendered  by  managers 
and  cancelled,  £10,000 lOO,OtKf    0    0 


Peduot— Calb  in  arreAT 


3I9,95(»    0    0 
1,015    0    0 

£318,935    0    0 


£    s,  d. 

Amount  received  on  shares  forfeited  5     0    0 

Debentures  :    1,000    bonds    issued 

of£l00each  £100.000    0    0 

Deduct  150  bonds  issued  to  bankers 

as  security  for  loan  15,000    0    0 

85.0(K)    0    0 

Less  instalment  unpaid 1,805    0    0 

__       83,195    0    0 

Debenture  interest  due  and  accrued  and  outstand- 
ing dividend    1.927  19    5 

Loans  and  mortgages  from  bankers       10,307     9    4 

Mortgages 4,200    0    0 

14.507    0    4 

Sundry  creditors   23.960  16     2 

Bills  payable  25,4«9  18  II 

£408,001     3  10 

Cr.  £        s.  d,  £        «.  d, 

Purchase  of  properties  and  busi- 
ncpi'es  in  America  and  Man- 
chester, as  per  balafice-f*heet  at 
JunelK),  1891     218,979  14     1 

Add— Expenditure  on  new  factories 
in  America  and  Manchester,  and 
purchase  of  lease  (999  years)  of 
mill  at  Newton  Heath, Manchester        7.334    2    6 

226.313  16    7 

Plant  and  machinery,  tools,  etc.,  as 

per  balance-sheet,  Juno  30.  1891      79,023  16     I 
Additions  since 11,297    0    7 

90,320  16    8 

Less  depreciation 6,472  15    9 

84,848    0  11 

Ollice  furnit/ure  and  fixtures,  as  (>cr 

balance-sheet.  June  30,  1891 1,556  18    1 

Additions  since 207     4    8 

1,764    2    9 

Less  depreciation 161  15    3 

1,602    7    6 

Stock-in-trade   111.872  19     2 

Hiindry  debtors 28.261  13    5 

BiU^  receivable   769  12    9 

Ciu*h  ut  bnnkersand  in  hand 5,774    6     7 

Preliminary  exnenees — 

Abat  June  ."iO.  1891 1.960     1     3 

Lc«.8  amount  written  off  out  of 

profitsto  June  30,  1891  287  18     1 

1.672    3    2 

Profit?  and  loss  — 

Lo.'ts  aa  per  annexed  account  6,886    3    9 

£468.001     3  10 


The  adjourned  second  ordinary  general  meeting  of  the  above 
Company  uos  held  on  Tuesday  at  the  Cannon-street  Hotel  under 
the  presidency  of  Mr  Samuel  Po[)e,  Q.C,  chairman  of  the  Com- 
|Miny. 

The  Cbalnuan  s>ud  that  he  was  unfortunately  unable  to  bo 
present  at  the  general  meeting,  and  no  doubt  the  information 
which  was  then  given  to  the  sharelioldora  wae  not  of  the  fullest  ; 
but  after  some  dit^cuff^ion  that  meeting  was  adjourned  until  then. 
The  ptcsenb  assembly  wnn,  so  to  speak,  a  continuation  of  the  general 
meeting,  and  it  would  therefore  not  be  necessary  that  the  familiar 
reading  of  the  summons  should  take  place.  They  would  therefore 
resume  the  discussion  on  the  report  and  balancc-Hheot  at  the  point 
at  which  it  left  off  before  the  aajournment.  He  would  be  glad  for 
any  nhnreholdor  to  ask  for  any  information  upon  any  desircfl  [X}int. 
A  few  (^ue^tione  were  raised  at  the  last  meeting  upon  which  he 
would  make  a  few  remarks,  and  he  waa  anxious  that  the  share- 
holders should  understand  the  position  of  the  Company.  The  first 
question  wa;H  that  of  £20,000.  which  had  prncticAlly  been  refunded 
out  of  the  purchase  money  by  the  original  vendora,  who  were  the 
managers  in  America.  That  had  cause<l  them  great  anxiety  and 
trouble  at  the  conuuencomeut  of  the  year.  They  had  found  in  the 
course  of  their  business,  as  staged  in  the  report,  that  the  valuation 
upon  wliich  their  previous  profitshad  been  nominallv  babied  was  prac- 
tically an  over-sanguine  valuation  The  Directors  had  therefore  felt 
it  nei:eB9ary  not  to  present  a  balance-sheet  in  whioh  the  credit  assets 
were,  in  their  judgment,  over  valueil,  and  therefore  of  necessity  that 
balunce-ehect  hud  to  bo  prc^iared  upon  an  amended  valuation  of 
■tock.  The  profits  of  tlie  present  year  were  of  necessity  diminishe<l 
by  the  amount  which  they  had  thought  it  neceseary  to  write  off  the 
original  valuation  because  the  profits  had  been  upon  the  true 
valuation  of  the  stock.  The  previous  balance-sheet  had  been  based 
upon  a  valuation  for  which  the  American  colleagues  and  original 
vendors  were  responeiblc.  They  had  sent  their  general  manager 
over  to  the  United  States  with  a  view  to  insiat  upon  some  return 
to  the  Company  of  the  purchase-money  which  had  been  paid  upon 
the  basis  of  euch  a  valuation.  With  conmderable  difficulty  tney 
had  managed  to  induce  them  to  return  £20,000  of  the  sbaree 
which  had  been  handed  over  to  them  in  payment  of  the  purobase- 
money.  That  amount  had  been  treated  as  n  reduction  of  the  capital 
cost,  and  on  any  dividend  earned  there  would  be  a  porcent^e  lc>ftato 
poy  on  £2t>,000.  That  seemed  tohim  to  bo  fairly  and  correctly  stated 
in  the  report,  and  the  amount    was    pUiced    to    their   capital 
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ftcoount.  He  would  never  hnvo  boen  a  jmrty  to  presenting  a 
balance- shoet,  although  it  might  be  that  it  would  show  no  profit 
for  the  hnU-^ear,  except  that  of  over- valuation  of  alock  ;  therefore 
one  of  the  main  features  of  the  balance-sheet  was  this  :  tliat  they 
liofied  and  believed  that  thoy  had  started  with  a  proper  valuation 
of  their  stock,  and  aIthouj;h  the  writing  off  of  £20,()0l1  prevented 
any  profit  from  accruing,'  this  year,  the  benefit  would  here- 
after be  derived,  becauf^e  in  the  future  there  would  be  no 
BUch  over-valuation  to  bo  contended  with.  Coming  to  minor 
({ueE^tionit,  somethinK  had  been  »aid  at  the  taat  meeting 
about  the  London  ex[)en60s,  which  amounted  to  something  like 
£2,000  odd.  The  Cum|)any,  though  largely  conBiating  of  properly 
and  buxineee  in  America,  hod,  by  its  constitution,  to  be  managed 
by  a  Board  fitting  in  London,  but  i:75()  of  the  sum  of  about  £'2,0011 
wae  repaid  to  the  t'ompanv  by  other  comfwiniea  who  used  their 
utafTand  eatablishmont,  and  thut»  the  oxpenfoa  were  reduced  by 
that  amount.  With  regard  to  the  Manchester  business,  there  had 
been  a  conmderable  \o»s  and  the  Directors  were  unanimous  in  their 
opinion  that  the  management  of  that  buninettia  haft  nob  only  been 
diaastroufl  but  disgraceful.  They  had,  therefore,  thought  it  fit  to 
remove  the  gentlemen  who  had  hitlierlo  been  in  charge  of  the 
ManeheMer  bu^ine.*48  The  DireetorH  ali^o  believed  that  they 
would  now  bo  able  to  reorganipp  the  Mnnchenter  works  «|>on  a 
basiff  which  would  render  it  natipfnctory  and  profitable  They 
were  equally  uniinimous  that  the  agreoment,  which  in  the  first 
instance  had  been  mndc  with  the  vendor*)  of  the  \Ianche«ter 
bueineed,  had  o[>eratod  to  hamper  the  discretion  of  the  Directors, 
and  that  at  any  co^t— if  costs  were  necejisary— that  must  be  got 
rid  of.  and  a  clean  Hweep  made  at  the  Manchester  end.  Some 
of  the  flhareholdori*  had  suggested  certain  \iews  to  the 
general  body,  and  lie  (the  chairman)  considered  that  Home 
of  the  su^gentionH  were  worthy  of  respectful  poneidoration  ; 
but  the  hrst  thing  was  to  secure  a  snlliciontly  comj^etent 
managemont  Then  they  would  consider  with  more  roHpect  some 
of  the  euggostiona  made  by  certain  ahareholdera.  He  referred 
more  particularly  to  a  circular  issued,  and  to  a  certain  number  of 
proxies  deposited  with  the  C'oniftany  Mnco  the  last  meeting.  That 
Dumber  at  the  outside  represented  1,H(13  shares,  wliilsL  the  Direc- 
tors held  proxies  to  tlie  extent  of  1 1,1^21  shares.  The  substance  of 
the  circular,  to  which  the  I'hairman  referred  in  detail,  was  that  the 
report  called  for  the  most  complete  invei^tigation  into  the  aiTuirs 
of  the  Company,  and  that  a  committee  of  enquiry  should 
be  formed  for  the  purpose.  Mr.  Pope  said  that  if  such  a  com- 
mittee were  confltituted  the  Boikrd  would  retire.  The  circular 
wa»  signed  by  MesHra.  Kenyou,  rotere*,  and  Tliorp,  Sir  Edward 
Gladstone  and  Mr.  Wui.  (JreviUe  holding  together  A'Mi  shares, 
rapreAenting,  with  the  proxies,  nbout  '2,4(>0  nhareij!  out  of  the  total 
capital  of  the  Company  belonging  to  pcreonp  of  that  opinion.  He 
then  moved  the  wloptioo  of  the  report  and  balance-sheet. 

A  long  discussion  then  ensued,  m  wliich  f^ome  pertinent  ques- 
tions were  asked  of  the  Board  concerning  the  ^re^dor9,  the  stekte- 
ments  in  the  proa|»ectus,  the  figures  in  the  balance -sheet,  etc. 

Mr.  A.  Vatiglian-Stavena,  the  managing  director,  in  reply  to 
various  questions,  said  that  although  he  himself  had  been  in 
charge  of  the  agreements  referred  to  in  the  original  pro»i>ectus 
not  a  single  shareholder  applied  to  see  those  agreements. 
Although  Woodhouse  and  KawKon.  as  the  vendors,  np^teared  on 
paper  for  £46.oiXJ,  they  Imd  not  received  one  [ienn>,  because  the 
whole  of  the  supposititiouj?  proBt  was  representeil  by  shares  which 
tbey  look  up  in  the  Company.  In  November,  IHOI,  he  had  been  to 
the  States  in  consequence  of  information  received.  One  result  of  his 
fisit  WAS  an  alteration  both  in  tho  management  and  the  Hoard  of 
Directors.  He  was  not  going  to  exphiin  why,  althuugh  cliLiuiing 
from  £40.000  to  £ttO.OUU"  in  cash,  they  only  received  £:20.0UO  in 
flhares,  and  for  that  matter  it  had  been  impositiblo  to  obtain  more 
than  that  sum.  As  regards  the  working  capital,  that  hml  been 
put  down  at  £llO,OOo,  but  an  original  £ir).tX)0  in  debentures 
were  not  issued.  This  fact,  combinetl  >\ith  tho  remit- 
tance to  America  of  £<i5,00')  for  working  cjipital,  reiluced 
tbe  amount  of  the  latter  in  England  to  about  £.'{0,04K). 
UDfortiinaiely,  owing  to  tho  advice  of  the  experts  of  the 
CoKp&ny,  headed  by  Mr.  Connelly,  they  had  ex[>ended  that 
amount  of  money  before  thoy  know  whore  they  were.  To-day  ho 
wae  aware  that  a  good  deal  of  it  had  been  foolishly  spent,  undf  the 
revolt  of  any  of  it  would  not  be  evident  for  some  time.  Having 
discharged  their  manager  and  others,  they  ho[>od  soon  to  secure  a 
oom(>etent  man  as  works  manager,  their  late  representative  in  the 
latter  position  having  grossly  mismanaged  the  factory.  He  accused 
Mr.  Kenyon  of  damaging  the  credit  of  the  Com^winy,  anrl 
that  would  bo  specially  the  case  in  America.  The  last 
reporttt  from  the  Slates  showml  that  their  business  wtis  in- 
creasing, and  that  it  had  almost  reached  the  level  at  which  it 
formerly  stood  when  the  largest  sales  took  place  under  [irevtous 
good  management.  That  war*  an  encouraging  feature.  He  con- 
cluded by  expressing  the  hope  that  notwithstanding  the  opjiosition 
of  the  discharged  servants  of  the  Com[>any,  they  would  surmount 
all  the  difficulties  and  place  the  business  on  a  sound  footing. 

The  Cbalrman  then  put  the  motion,  which  was  seconded  by 
Vr.  B  Bankey  Dobree.     This  was  carried  by  a  largo  majority. 

The  auditors,  after  a  counter  •  propOKal  watt  negatived,  were 
re-elected,  and  the  proceedings  closed  with  a  vote  of  thanks 
Co  the  chairman. 


NEW  COMPANIES  REGISTERED. 


Havre  —The  municipality  of  Hnvre  have  authorised  M.  Pierre 
Burton  to  carry  out  tlie  pieliminary  arrangements  for  a  concession 
for  an  electric  tramway  between  tho  quays  and  the  Place  do 
Montivilliers.  Tho  concession  will  be  given  without  monopoly  on 
payment  of  an  annual  royalty  of  6,000f. 


Oordoa  and  Fell,  Umlted. — Registered  by  Spencer  Whitehead, 
\HA,  Fleet-street,  E.C  ,  with  a  capital  of  £U»0,000  in  £10  shares. 
Object  :  to  acquire  as  a  going  concern  the  business  of  J.  E.  H. 
(iordnn  and  Co  ,  Limited,  electrical  engineers,  and  the  goodwill 
thereof,  with  the  premises  where  the  said  business  has  been  carried 
on,  and  the  plant,  machinery,  stock-in-trade,  capital,  contracts. 
pro)verty,  and  ell'ects  of  the  said  business,  subject  to  the  debts  and 
liabilities ;  to  carry  on  business  as  builders  and  contractors, 
workers  and  dealers  in  timber,  manufactured  and  unmanufactured, 
and  metals,  brick  and  tilo  mokers  :  to  aciiuire  tho  buniness  now 
carrierl  on  by  John  Fell,  of  [..eamington,  and  to  carry  on  in  any  or 
all  of  their  respective  branches  tho  businesABs  of  manufacturing, 
supplying,  and  maintaining  electric  light  machinery  and  appa- 
ratus, both  for  public  and  private  purposes  ;  to  construct  and 
maintain  roads,  waterworks,  canals,  tramways,  quays,  piers, 
wharves,  eto.     The  lirst  signatories  are  : 

Shares. 

0   F.  Oowder.  Anesdale,  Brom^grove  1 

T.  F,  Pountney,  Onego  Villa,  Creen-lanes,  Small  Heath,   Bir- 

minglmm     1 

H.  A.  Milward,  1,  Peakman-street,  Redditoh  1 

J.  H.  Braukwell.  Avenue-rna<l,  King's  Heath  1 

T.  H.  Willday,  l')S,  Albert-road,  Aston,  Birmingham 1 

J.  Cobley,  Hightield,  Jakeman-road,  Birmingham 1 

\V.  Tonks.  Butley  Dene,  ('avendish-roatl,  Birmingham 1 

UuIesH  otherwise  determined  by  tho  compiiny  in  geneial  meeting, 
the  number  of  directors  is  not  to  he  less  than  three  nor  more  than 
eight  ;  tho  Hrst  to  be  appointed  by  thesignatories  to  the  memoran- 
dum of  association.  Qualitication,  *2o  £10  shares  or  debentures  to 
the  value  of  £500.  Remuneration,  £200  each  per  annum  ;  chair- 
man. £.iO  extra. 

New  Cape  Central  Railway.  Limited. — Registered  by  Munna 
and  Longden,  K,  Old  Jewry,  E.C,  with  a  capital  of  £100, (XM(  in  £5 
shnref.  Object  :  to  ac<(uire,  by  purchase  or  otherwise,  the  whole 
or  any  part  of  the  property,  undertaking,  and  rights  formerly 
poKsessed  by  the  Caf>e  Central  Railways,  Limited,  and,  with  a  view 
thereto,  to  enter  into  and  carry  into  otlect  an  agreement  expressed 
to  be  made  between  T.  D.  Bear  of  the  one  part,  the  Cape  Central 
Kiilways,  Limitc<l  (by  the  said  T.  I)  Bear,  its  official  liquidator), 
of  the  second  part,  and  T.  L  Nottage  of  the  third  \Kirt,  and  to 
carry  on  the  business  of  carriers  by  land  and  water,  telegraph  and 
telephone  engineers,  manufacturers,  mechanical  and  electrical 
engineers,  8hi[towners,  shipbuilders,  warehousemen,  forwarding 
agents,  and  innuranco  agont«.     The  first  signatories  are  : 

Shares. 

1).  Reed,  7,  Minning-lane.  E.C 1 

T.  Drew.  K't,  Uppier  Thames- street,  E.C I 

L.  H.  Drew,  22o,  Upper  Thames-street,  E.C 1 

J.  Afhton.  19,  <;reat  St.  Helens,  E.C 1 

W.  Cunliffc,  118,  Leadenhail-street.  E.C 1 

F.  B,  F.  Millard,  1*2,  Lyaander  grove,  Holloway , 1 

E.  E.  Collins,  238,  Portland-road,  South  Norwood 1 

There  shall  not  bo  Ices  than  three  nor  more  than  seven  directors. 
The  first  are  J.  Ashton,  U.  Hoed,  and  T.  1).  Bear.  (Qualification, 
101)  shares.  Remuneration,  £tiX)  each  [>er  annum,  with  an 
additional  £H.H)  per  annum  for  the  chairman. 

Roger  Dawson,  Limited. —  Registered  by  E.  L.  Hicks,  3  and 
4,  Lincobrs  inn  fields,  W.C.,  with  a  capital  of  £15.000  in  £1  shares. 
Object :  to  carry  into  effect  an  ugreomont  expressed  to  be  made 
between  A.  R.  l^awson  of  the  hrst  i^art,  A.  R  Cobbett  of  the 
second  [»art,  C  E.  Tomhn  of  the  third  jMirt,  J.  H.  Jenks  of  tbe 
fourth  part,  and  thiie  company  of  the  dfth  part  ;  to  acquire  the 
business  of  Rashleigh,  Phipps,  and  Dawaon,  electric  light  eniri- 
neers  and  contractors,  and  to  develop  and  extend  the  same.  'Ae 
Brst  directors  are  A.  R.  Dawson  and  A.  R.  C'Obbett.  Remunera- 
tion, £500  per  annum. 


BUSINESS  NOTES. 


Poena.— The  subject  of  the  electric  lighting  of  Poena  has  dropped 
for  want  of  funds. 

Burnley.— January  \H  im  the  date  Hxed  for  receipt  of  tenders  for 
Htting  Burnley  Town  HuU  for  electric  light. 

Wldnea.— The  \\'idnes  Town  Council  have  resolved  to  consider 
tlio  question  of  the  better  lighting  of  the  town. 

Bwitserland.— The  Municipal  Council  of  Bulle,  Swit^erlaDd, 
are  inviting  plans  and  tenders  for  a  central  station  for  light  and 
power. 

Globe  Telegraph  and  Troat  Company. — An  interim  dividend 
of  Is.  'M.  \ter  ^Imru  has  been  declared  by  the  directors,  payable  on 
the  *J<tth  inst. 

Eaatem  Telegraph  Company.^The  receipts  for  the  month 
of  1  >oce!nber  wore  £5U,77(3,  as  against  £55,830  for  the  corresponding 
period  of  1891. 

Xnlleld.— The  question  of  lighting  tbe  Chase  Farm  Schools  at 
Entield  is  now  before  the  Works  Committee  of  the  Edmonton 
Board  of  (iuardians. 

Dnadae. — The  electric  light  b  to  be  put  into  the  Dundee 
Parochial  Board  otfioos,  and  an  fuiditional  rent  is  to  be  charged 
by  the  Town  Council. 
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Ballfui. — The  Halifax  County  Council  havo  decided  to  bake 
gteiw  for  Biipplving  electricity  under  powora  of  their  electric 
lighting  order  of  I  St)*-*. 

Cuba  Sa1>marlne  Telegraph  Companyi  Limited. — The  recefpta 
for  the  month  of  December  ivero  £180  more  than  for  the  corre- 
sponding (wriod  of  1891. 

X>ttrby.~At  a  special  meeting  of  the  Derby  Town  Council  la£t 
week,  the  tender  of  Mr.  Vernon  for  £0,3^4.  Ms.  5d.  for  building 
the  electric  lighting  premises  was  accepted. 

Western  and  BraiUlan  Telegraph  Company.  —The  rooeipte 
for  the  rmst  week,  after  deducting  17  per  cent,  payable  to  Lbe 
London  Flatino- Brazilian  Company,  woro  £:j,507. 

Traln-LlghtLng.  —The  Southern  Mahratta  Railway  Company, 
of  India,  are  exi>crimenting  with  gas  for  carriaee-lightiiig.  The 
home  Hrmti  should  supply  particulars  of  electric  lighting  for  trains. 

Dadley.— The  report  of  the  Streets  and  (las  Committee  of  the 
Dudley  Town  Council  has  boon  adopted,  without  any  reference 
being  made  as  yet  to  the  proposed  lighting  of  the  town  by  elec- 
tricity. 

Calcntta.  ^The  qaestion  of  the  lighting  of  the  new  Imperial 
secretariat  buildings  in  (government -place,  Calcutta,  will  shortly 
be  decided.  It  is  thought  that  probably  electric  light  will  be 
provided. 

Baesoa. — The  municipal  authorities  of  Kueeca,  Spain,  are 
willing  to  grant  A  concession  for  20  years  for  the  lighting  of  the 
town  by  electric  light.  The  town  guarantees  a  minimum  custom 
of  £800  a  year 

Sophia. —Messrs.  Gans  and  Co.  have  been  awnrdc<l  the  contract 
for  the  electric  lighting  of  Sophia,  Bulgaria.  The  power  i»  to  bo 
obtained  from  high-pressure  waterfalls,  the  water  being  conveyod 
in  Mannesmnnn  nt«el  tubei*. 

Oxford. — The  question  of  whether  the  arc  lamp**  at  Oxford  were 
to  be  kept  alight  for  the  sake  of  orlvertieemont  in  the  summer  time, 
or  charged  at  a  reduced  rate,  was  referred  at  last  meeting  to  the 
Genorarparposos  Committee. 

Utilising  Destmators.  — The  St.  Luke's  Vestry  are  about  to 
erect  a  dust  destructor,  the  wa^te  heat  to  be  utilised  for  grinding 
mortar.  chafT-cutttnt;,  and  also  for  generating  steam  to  enable  the 
entire  premises  to  be  lighted  by  electric  light. 

Ipswloh.— The  resolution  by    Mr.   Robinson    at  the    I|iswich 
Commissioners'   meeting   last   week    wax   carried,   that   the   8uh- 
[committee  should  report  on   the  desirability  of  obtaining  a  pro- 
isional  order  for  providing  a  supply  of  electricity. 

Bdlnburgh.— The  Electric  Lighting  Committee  of  the  Edin- 
burgh Town  Council  have  met  and  discussed  the  terms  of  the 
report  which  they  are  to  submit  on  their  recent  vieit  to  England, 
The  report  ie  expected  to  be  ready  on  an  early  date. 

Salford.  —At  the  monthly  meeting  of  the  Salford  Town  I'ouiicil, 
Mr.  RopKjr  stated  that  everything  possible  was  being  done  to  com 

fklete  arrangements  with  a  view  to  the  introduction  uf  the  electric 
ight  in  the  oorough.     The  plans  were  now  completed. 

Traaamlaelon  Patents. —M.  Mnrcel  Depre^,  with  M.  Jules 
Carpentier,  of  Puris,  have  entered  a  suit  againKt  the  Thomson- 
HourDon  Company  in  the  American  Courtt*,  to  restrain  tlue 
company  from  violating  their  transmission  of  i>ower  |»atent«. 

San  Morltx.  —  Mesiirs.  Michell  and  Bidermann,  of  San  Morit?:, 
httve  applied  for  a  concet!«ion  for  the  construction  and  working  of 
an  electric  railway  from  the  village  of  San  Moritz  to  the  baths  of 
the  same  name.  The  length  will  be  ibout  \{  mil&s  to  h*  covered 
in  10  minutes. 

PeraonaL— Mr.  W.  Perren  Msycock,  M.I.E  E.,  has  been 
apiK)inted  correspondent  on  electrical  matters  to  the  Iroumouyfr 
and  Afef(U  TraacM  Adrrrtif*cr.  All  communications  relating  to 
new  fittings,  instruments,  etc  ,  shouM  be  addressed  f>o  him  nt  -I'i, 
Cannon -street,  E.C. 

Deadheads. — The  Blackpool  Town  Council  have  decided  that 
no  officer  or  aervant  of  the  Corporation  except  tha  borough 
surveyor,  tramways  mani^eri  and  police  oflicers  and  firemen  in 
uniform,  should  be  permitted  to  travel  on  the  electric  tramways 
without  full  payment  of  the  fare. 

City  and   Sonth   London  Railway  Gonpany.— The  receipti^ 

for   the  week  ending;   January  8  weie  £098,  against  £858  for  the 

corre'^ponding  [jeriod  of  lant  year,  or  an   increase  of  £140.     The 

'  total  receipts   for  1893  show  an  increase  of  £140  over  those  for 

the  correflponding  period  of  1S92. 

Chatham. — A  curious  complaint  arises  from  New  Brompton.  a 
rival  or  suburb  of  Chatham.  The  electric  light,  say  the  tradesmen, 
makes  a  blaze  of  light  in  Chatham,  and  customers  are  attracted 
over  the  hill  tike  moths  to  u  candle.  The  remedy  is  obvious— 
extend  the  lighting  to  New  Brompton. 

African  Cablea— The  Eastern  Telegraph  Company,  Limited, 
notifies  that  communication  with  South  Africa  is  interrupted  both 
vid  the  west  and  east  coast  routes  The  com{>any*B  cable-repairing 
•learners  are  in  the  locality  of  the  breaks,  and  communication  is 
expected  to  be  restored  early  next  week. 

Klght  Hours.  — It  is  stated,  says  IndHStricA^  that  Messrs. 
Mather  and  Piatt,  Limited,  are  about  to  adopt  the  eight-hour 
day  in  their  workshops,  and  the  result  of  the  experiment  will  be 
looked  forward  to  with  interest ;  no  more  unfavourable  time 
could  bo  chosen,  as  ttie  condition  of  trade  is  such  that  prices  are 
bard  to  maintain. 


The  Thames  and  the  Severn. — Windsor,  Kingston,  Worcester, 
and  Bewdloy  are  thinking  of,  or  are  discussing,  the  use  of  water 
power.  Would  it  not  be  well  for  the  Thames  Conservancy  and 
the  Severn  authorities  to  obUiin  proper  advice  and  draw  up  n  full 
report  on  the  subject  for  the  guiaanoo  of  the  town  councils? 

Klnffston-on-Thames  having  decided  to  adopt  the  electric 
light,  Mr.  W.  H.  Preece,  engineer-in-chief  of  the  Telegraph 
DeparLmont.  has  advised  the  authorities  to  provide  botn  for 
puolic  And  private  purposes,  and  to  keep  the  work  in  their  own 
hands  He  is  convinced  that  when  fairly  eptablished  it  will  prove 
remunerative. 

Silicate  Cotton. — Messrs.  D.  Anderson  and  Co.,  of  81*2,  Old 
Ford -row,  liow,  send  us  their  prospectus  of  silicate  cotton  or  slag 
wool,  need  for  covering  boilers  or  other  non-conducting  purposes. 
It  is  incx[>ensive,  one  ton  covering  1,800  square  feet  lin.  thick. 
Illustrations  are  given  of  its  application  to  pipes,  boilers,  and 
other  purijosos. 

Liverpool  Kleotrlo  Ballway.— With  reference  to  this  railway, 
*' it  is  an  intere**ting  detjiil,"  says  the  Daily  Ntxt^s^  "that  under 
the  lease  granted  to  the  company  no  rent  will  be  payable  until 
the  profits  on  the  outlay  amount  to  6  \iet  cent,  {xsr  annum. 
Another  hopeful  aign  is  that  the  Bank  of  Liverpool  took  over  the 
whole  of  the  company's  debenture  issue." 

Hull  Theatre.  —The  Grand  Theatre  and  OperaHouse  just  opened 
at  Hull  has  cost  over  £20,000  The  new  theatre  was  built  from 
the  designs  of  Mr.  Frank  Malcham,  theatrical  architect,  Warwick- 
court,  Ijondon.  It  is  richly  decorated  with  marble  Btaircases.  and 
Ih  fitted  throughout  with  electric  light.  The  front  is  picked  out 
with  electric  lamps,  together  with  two  arc  lamps. 

Maidstone. —At  the  last  meeting  of  the  Local  Board  the  Mayor 
moved  that  the  Electric  Light  Committee  bo  I'oconstituted  Last 
seHHion  it  consisted  of  the  following  members  :  The  Mayor,  the 
fx  Mayor,  Aldermen  Cliflford  and  Long,  Mr.  Barker,  Mr.  Cox,  and 
Mr.  Laurence.  Ho  proposed  that  they  ^>e  re-olectod.  This  was 
agreed  to,  and  the  names  of  Messrs.  Seymour  and  Morling  were 
added . 

Cantsrbury. —The  Electric  Light  Committee  reported  to  the 
Canterbury  Town  Council  lost  week,  that  at  a  meeting  on  the 28th 
December,  a  letter  was  read  from  Messrs  Mowll  and  Mowll  agree- 
ing on  behalf  of  the  Brush  Company  to  pay  the  sum  of  £410,  that 
being  the  sum  estimated  for  costs.  In  answer  to  an  entjuiry,  the 
Mayorpaiil  he  expected  they  would  commence  work  during  the 
present  summer. 

Lewes. —Tho  street-lighting  of  I.*GweB  is  a  cause  of  dissatis- 
faction, OS  the  gas  company  recently  decided  to  put  meters  on 
every  street  lamp  and  charge  rent  for  thene  as  well  as  for  gas 
burnt.  Tho  local  ]>rcM;  i»  highly  indignant,  and  asks,  as  the  Lewes 
Town  Council  have  the  street-lighting  in  their  own  hands^  why 
not  go  in  for  electric  lighting  and  be  independent  of  the  gas 
company  altogether? 

Rothesay.— At  the  monthly  meeting  of  the  Rothesay  Harbour 
Truat  and  Town  Council  with  reference  to  the  propoeel  electric 
lighting,  Mr.  Milloy  (convener)  said  the  committee  wore  not  yet 
in  a  {>o«ition  to  make  any  definite  recommendation,  but  expected 
to  do  BO  in  tho  course  of  u  week,  nfler  visiting  some  places  where 
electric  lighting  w^ia  supplied  by  a  turbine  wheel  similar  to  what 
was  proposed  for  Rothesay. 

Trala-Llghtlag:. — Tho  London,  Brighton,  and  South  Coast 
Railway  hoH  now  30  trains  lighted  by  electric  Ught.  This  should 
be  nn  encouraging  item  to  «juote  to  other  railway  companies,  and 
we  do  not  think  enough  has  been  made  of  the  success  of  tho  light 
on  ihis  line.  The  Electrical  Power  Ston^^e  Comi>any  have  been, 
moreover,  recently  assured  by  the  telegraph  superintendent  that 
there  is  every  prospect  of  a  considerable  development  in  the  near 
future. 

Xrrlne.  —  An  inspection  was  made  last  Saturday  by  Mr.  David 
Alexander,  from  Messrs.  Norman  and  Son,  electrical  engineers, 
(Uasgow,  of  the  Burgh  Mill.  Irvine,  for  the  purtKtse  of  re[)orting 
as  to  the  amount  of  water  {)Ower.  It  is  propose<i  to  light  the  two 
main  thoroughfares  of  tho  town,  extending  about  three  miles  in  all, 
and  the  harbour  with  electric  light.  The  Town  mill  is  to  be 
utilised,  and  the  committee  have  Been  empowered  to  employ  an 
electrical  engineer  to  report. 

WhitohaTon  Lighting  Contracts. — At  the  monthly  meeting  of 
the  Whitctiaven  Town  and  Harbour  Trust  last  week,  the  chairman 
moved  that  the  seal  of  the  Board  be  affixed  to  an  agreement  with 
Messrs.  Higginbottom  and  Mannock  for  a  crane,  the  tender  for 
which  was  accepted  nt  the  la^it  mooting  of  the  Board,  and  aUo  that 
iheseal  be  atlixed  to  an  agreement  with  tho  Lowcra  Engineering 
Company  for  reseating  boilers,  etc.,  the  tender  for  which  had  also 
been  previously  accepted.     This  was  agreed  to. 

Cheltenham.  — The  Cheltenham   Town  Council    have   referred 

back  to  committee  the  proposal  to  introduce  electric  lighting  by 
the  Corporation  themselves.  It  is  expected  that  the  general 
feeling  of  the  inhabitants  will  be  sought  by  a  public  meeting. 
Cheltenham  ia  a  beautiful  and  faehionabic  inland  watering  place, 
and  one  quite  as  suitable  to  the  electric  light  as  Bath,  for 
instance,  or  Brighton.  It  is  to  be  hoped  that  tho  Council  will  be 
able  to  arrive  at  a  practical  conclusion,  and  introduce  the  light 
without  delay. 

Glasgow. — At  tho  Glasgow  Town  Council  meeting  last  week, 
with  reference  to  the  electric  lighting,  Mr.  Ure  stated  that  the 
committee  expected  to  have  had  the  work  com[)leted  before  the  Xew 
Year,  but  they  were  not  getting  on  as  quickly  as  they  anticipated. 
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It  WM  then  expected  to  be  oompleted  before  the  beginning  of 
February,  but  he  was  nfraid  they  would  not  have  the  electric 
light  in  operation  even  then,  becaaae  in  auch  weather  a*  now  pre- 
vailed it  waa  impoMible  to  0(>en  ths  atreet«  and  push  on  with  the 
work  M  quickly  aa  desirable,  having  regard  to  its  efficiency. 

Searborongh  —Farther  etepe  have  been  taken  by  the  recently- 
formed  elortric  lighting  comtMiny  in  the  matter  of  introducing 
electricity  for  the  purpose  of  lighting  the  town.  About  two  acres 
of  land,  situate  in  Beaconcificla-Btreet  and  Salisbury -street*  Imvo 
been  purchased  by  the  company  from  Mr.  William  Peacock, 
huilder  and  contractor,  near  to  whose  brickworks  the  land  is.  Mr. 
Peacock  has  also  roceivod  instructions  to  prepare  for  the  erection 
of  the  works.  The  architects  in  the  matter  are  Messrs.  HaU  atid 
Tugwell,  the  secretary  of  the  comiiany  being  Mr.  John  Hall. 

DepatAttmM.  — A  select  party  of  the  Blackpool  Town  Council 
recently  visited  Helsby  to  inspect  the  Brain  conduit  system  of 
traction.  Councillor  Bickerstaff  brouphb  up  afc  the  last  Council 
meeting  the  question  of  the  cost  of  this  deputation— £8  IBs.  Ho 
objected  to  deputations  spending  the  ratepayers'  money  without 
beinf^  Brst  autoorised.  The  deputation  had  not  reported  and  no 
record  appears.  What  is  the  matter,  it  is  asked,  with  Blackpool's 
present  electric  railway  ?  If  they  wish  a  better  system,  a  proper 
report  by  an  engineer  would  be  more  satisfactory  than  a  depu- 
tation. 

Taunton. — The  Board  of  Trade  having  granted  the  license  to 
Taunton— on  the  plea  that  while  money  had  boon  lost,  under  new 
management  the  ileticil  would  not  be  so  overwhelming,  and  that 
the  ratepayers  would  willingly  pay  for  the  better  light— the  case 
stands  thus,  says  the  Soinernet  Express  :  **  Mr.  Kapp  suye  the  lonii 
will  be  £1,150  a  year,  the  chairman  of  the  Lighting  Committee 
says  it  will  be  a  couple  of  hundred  or  so.  As  the  ratepayera  will 
have  to  find  the  money,  I  hope  the  chairman  of  the  Ligliting  Com- 
mittee will  make  his  prognostication  good.  If  so,  everybody  will 
be  pleased." 

Coventry. — The  following  re[>ort  of  the  Electric  Lighting  Com- 
mittee was  carried  at  the  last  meeting  of  the  Coventry  City 
Council:  "  The  committee  considered  modified  schemes  and  esti- 
mateti  of  working  cxpensos.  submitted  by  the  Brush  Electrioal 
Engineering  Company,  Limited,  Messrs.  H.  7*.  de  Ferranti, 
Limited,  and  Mc^rs.  Hammond  and  Co.  They  read  letters  of 
Meeara.  Siemens  Bros,  and  Co.,  Limitefi.  and  Messrs.  Crompton 
and  Co.,  Limited,  and  ordered  that  tho  committee  <lo  visit  a  station 
equipped  by  each  of  the  above-named  firms,  and  that  the  town 
clerk  De  instructed  to  communicate  with  them  as  to  the  towns  to 
be  visited." 

Bonmemoatli  —  At  the  Bournemouth  Town  Council  meeting 
laAt  week,  it  Wiis  agreed  that  perminaion  bo  granted  to  the  electric 
light  com{.)any  to  lay  underground  mains  in  the  following  loadc) : 
Durley-road,  from  Poole-hill  to  Durley-gardens  ;  Wooton-gardens, 
Old  Carifltchurch-road,  from  Velvorton-road  to  The  Quftdrani  ;  Fir 
Vale-road,  from  Old  Christchurch-road  to  the  (irand  Hotel-  On 
the  motiou  of  Councillor  Moore,  seconded  by  Councillor  Offer,  it 
waa  resolved  that  the  Local  Government  I'oard  be  asked  to  give 
their  immediate  sanction  to  the  loan  of  £WX»  rei)uired  for  public 
lighting,  as  the  time  of  year  had  arrived  when  this  lighting  waa 
necessary  for  public  safety. 

Alderahot. — At  the  Aldershot  Local  Board,  the  Electric  Lighting 
Committee  reported  that  letters  from  Mr  J.  Beaumont  and  Mr. 
F.  J.  Beaumont,  and  a  petition  from  ratepayers  as  to  obtaining 
electric  light  for  the  town,  were  submitted  and  discussed.  It  was 
resolved,  on  the  proposition  of  Mr.  Darrocott,  seconded  by  Mr, 
Brown,  that  the  committee  did  not  recommend  any  concessions 
being  granted  to  anyone,  and  they  recommended  a  provisional 
order  being  applied  for  by  the  Board  to  carry  out.  The  chairman » 
in  answer  to  Mr.  May,  said  the  object  of  the  committee  was  to 
prevent  other  people  gaining  a  monopolyfo^  supplying  electricity, 
so  that  the  Bonrd  could  obtain  the  powers  *o  make  such  a  supply 
themselves.  On  the  motion  of  Mr.  Crismas,  seconded  by  Mr. 
Darracott,  the  rofxirt  wa.-*  adopted. 

Kxblbltlen  at  wnitehaven.— Messrs.   Ramsay  Brothers,  of  the 

PhtL-nix  Engineering  Works,  Albion-street,  Whitehaven,  have  just 
completed  an  installation  of  electric  plant,  to  supply  light  to  their 
establishment  in  place  of  gas.  The  change  wiuf  announced  with 
codspicuous  publicity,  on  New  Year's  Lve,  by  h^;htmg  up  tho 
Whitehaven  Market  pluoe  by  a  powerful  arc  light,  brilliantly  illu- 
miuating  the  whole  of  the  Market- place  ;  and  the  works  being  open 
to  the  inspection  of  visitors,  a  large  number  of  persons  availed 
themselves  of  the  opi>ortunity  of  seeing  the  new  light.  The  power 
is  obtained  from  a  gas-engine,  and  there  are  about  5()  incandescent 
lamps  from  8  c.p  to  2<K)  c.p.  Tho  large  arc  lamp  in  the  Market- 
Lilace  is  of  the  Brockie-Pell  type.  6,0CX)  nominal  candle-power. 
Messrs.  Ramsay  have  also  an  electric  motor  for  working  a  pump. 
The  installation  has  been  carried  out  by  Mr.  Watson  Bell,  of  White- 
haven, and  in  consequence  of  the  intended  public  insiAllation  of 
light  has  created  the  greatest  interest. 

Kew  Zealand. — The  following  extract  from  the  New  Zealand 
Government  Report,  1892,  by  Mr.  Gordon,  Government  inspector 
of  mines,  referring  to  the  Round  HUl  Mining  Company's  work, 
will  show  that  the  use  of  the  electric  light  by  this  company  is 
appreciated  :  *'  The  company  have  also  erected  one  of  Crompton's 
dynamos  for  lighting  purposes,  so  that  they  can  work  at  night. 
•rtiey  use  two  lamps,  each  arc  of  3,000  c.p.  The  motive  [wwer  for 
'riving  the  dynamo  ia  supplied  by  a  Pelton  wheel  3ft.  in  diameter, 
ad  only  a  ^in.  nozzle  is  said  to  be  used,  which  would  be  ca[>able 
~  rlischurging  about  27  cubic  feet  of  water  per  minute,  allowing 
that  the  hydrostatic  head  was  e(iual  to  tho  hydraulic  one.  which 
is  nut  likely.     The  theoretical  norse-power  employed  would  ba 


about  17,  or,  deducting  an  allowance  for  friction,  about  II  h.p. 
may  be  used  in  generating  the  electricity."  We  might  add  to 
this  that  a  number  of  incandescent  lamps  wore  sent  out  for  use  in 
offices,  etc.,  and  that  the  manager  says  that  the  actual  horse- 
power required  is  under  8  h.p. 

Blackpool. —There  has  been  some  alleged  "jobbery"  in  the 
letting  of  the  tender  for  the  laying  of  the  pipes  for  the  electric 
mams  at  Blackpool,  and  an  animated  discussion  took  place  at  the 
last  Council  meeting.  Mr.  Councillor  Dickinson  submitted  at 
considerable  length  that  the  tender  of  .Mr.  Lewtas  for  £6i).3  should 
be  accepted,  as  It  was  the  lowest.  The  Eloctrio  Lighting  Com- 
mittee had  provisionally  accepted  Mr.  Taylor's  tender,  £i>02,  and, 
consideKng  the  difference  was  £240,  it  was  thought  better  that 
tho  committee  should  reconsider  their  decision.  They  did  so,  and 
nro(K)sed  that  as  there  was  this  difference  the  best  way  would  bo 
for  the  borough  engineer  to  carry  out  the  work  and  keep  accurate 
accounts  of  the  cost.  This  will  be  done.  The  Council,  we  hear, 
are  pushing  on  with  the  preparations.  BrockicPeli  double-carbon 
arc  lamps  are  to  be  adopted  for  the  street-lighting.  The  Mayor, 
Mr.  Councillor  Pearson,  the  town  clerk,  and  the  borough  elec- 
trical engineer  have  been  instructed  to  wait  upon  the  Local 
Government  Board  to  urge  the  necosaityof  an  early  sanotion  being 
given  to  the  proposal  of  the  Corporation  to  borrow  close  upon 
£30.000  for  the  pur[)o?e  of  extending  the  electric  liuhting  system 
of  Blackpool. 

St.  LonU  Eleetrto  Railway. — The  promoters  of  the  Chicago  and 
St,  Louis  electric  railway  project  are  trying  to  secure  the  endorse- 
ment and  Hnancial  aid  of  Congress  by  means  of  a  Bill  which 
provides  that  the  company  shall  ne  allowed  to  import,  duty  free, 
certain  electrical  nppikratua  and  machinery  to  be  used  in  the  con- 
struction of  tho  roaa,  and  that  tho  Potstmastcr-General  shall  make 
n  contract  with  the  road  for  carrying  the  mails  for  the  period  of 
10  years,  provided  the  niinimum  rateof  B|>eed  is  1(X)  miles  an  hour. 
The  company  also  guarantees  to  furnish  electric  power  to  farmers 
and  others  along  the  line  at  reasonable  rates.  The  Bill  is  entitled 
a  measure  for  encouraging  tho  construction  of  electric  railroads. 
**  to  facilitate  the  rapid  transportation  of  the  mails,  to  promote 
the  interest  of  commerce  and  travel,  and  to  aid  in  demonstrating 
the  feasibility  of  the  distribution  of  electrical  power  for  agricul- 
tural and  other  puritoacs  along  the  line  of  electric  roads,  and 
es(>ccially  Co  aid  in  the  construction  of  tho  proposed  electric 
railroad  between  ('hicago  and  St.  Louis  by  the  Chicago  and  St. 
Louis  Electric  Railroad  Company,  and  to  secure  to  the  United 
States  Government  the  use  of  the  same  for  postal,  military,  and 
other  purposes." 

Alomlnlnm,— The  electric  manufacture  of  aluminium  seems  to 
be  a  prodtable  business,  for  thoSooivted'AIuminium,  of  Neuhausen, 
announce  a  profit  for  their  last  tinancial  year  of  800  l)52f.  At  the 
same  time  there  hat-  been  a  fall  in  price  from  l.900f.  to  62of .  per 
UX^  kiloa.  This  reduction  of  price  has  resulted  in  a  great  increase 
of  output,  far  more  than  balancing  the  lessened  price.  The  sales 
at  the  commencement  of  the  year  were  at  the  rate  of  56,000f.  a 
month,  and  towards  the  end  of  the  year  rose  to  13«>.000f  ;  after 
ilcducting  depreciation  and  interest,  a  net  profit  of  lt50.577f.  was 
made.  The  total  |X)wer  in  tho  works  used  is  2,100  h.p.  Numerous 
industrial  applications  are  now  being  motle  of  aluminium,  the 
greatest  demand  being  for  uac  with  iron  and  steel,  as  alloy. 
Aluminium  is  used  for  waggon  soshframes,  portable  pumps, 
pleasure  boats,  frames  for  clockwork,  lithographic  plates,  and 
even  as  a  substitute  for  slate  pencils,  besides  innumerable  orna- 
mental pur[Xises.  Aluminium-bronze  is  largely  used  for  military 
purposes,  and  in  the  construction  of  tor|)e(loes.  For  electric  wires 
it  is  on  strong  as,  and  of  greater  conducting  i>ower  than,  silico- 
bronze  wire.  The  Neuhausen  Aluminium  Company  now  produce 
:^  tons  of  pure  aluminium  per  month. 

Letham  Grange  Estate.  —  For  some  time  past  extensive 
improvements  and  alterations  have  been  in  progress  on  the 
Leiham  Grange  Estate,  near  Dundee.  Amongst  these  is  an 
installation  of  the  electric  light.  Motive  power  is  obtained  from 
a  Bftbcock  and  Wilcox  tubular  boiler,  which,  under 901b.  pressurOf 
if  capable  of  drivine;  the  engine  at  285  revolutions  {ler  minute. 
Tho  engine  is  of  the  single-cylinder  vertical  type,  of  12  h.p. 
nominal,  and  is  fitted  with  all  tho  latest  improvements.  Too 
current  is  produced  by  a  Victoria  compound  self-regulating 
dynnmo,  cai>able  of  developing  60  amperes  at  160  volts,  and  ot 
nmintntning  116  16-c.p.  incandescent  lamps.  The  latter  are  of 
the  Ediaon-SwAn  tym.  The  installation  is  fitted  up  on  the  parallel 
system,  and^  in  aadition  to  affording  lii^ht  to  the  mansion 
house,  also  illuminates  the  riding  school,  the  stables,  the  dairy, 
and  other  offices.  Tho  accumulator,  placed  in  the  basement  of  the 
mansion  house,  consists  of  52  cells  of  the  L  type,  E.P.S.  The 
arrangements  for  the  lighting  of  the  mansion  house  are  moat 
complete.  The  riding  school  is  illuminated  by  means  of  four 
lOO-c.p.  lamps,  and  the  ftables,  byres,  dairy,  etc.,  are  also  capable 
of  being  suitably  illuminated.  Special  precautions  are  adopted  to 
remove  the  risk  of  tire  in  the  mansion  house  and  throughout  the 
other  buildings  whore  the  light  is  introduced.  The  installation, 
which  was  carried  out  by  the  Brush  Electric  Light  Company,  has 
been  executed  at  a  cost  of  about  £2,000. 

Cardiff.— At  tho  special  meeting  of  the  Cardiff  County  Council 
on  Monday  the  Electric  Lighting  Committee  reported  that  the 
town  clerk  had  been  authorised  to  apply  to  the  Local  Government 
Board  for  sanction  to  the  borrowing  by  the  Corporation  of  the  sum 
of  £32,500,  for  the  purpose  of  erecting  an  electric  lighting  station, 
purchasing  and  Hxing  the  necessary  plant,  and  laying  nigh  and 
low-tension  mains,  transformers,  and  fittings,  for  the  lighting  of 
thcstroete  mentioned  in  Schedule  2  of  the  Cardiff  Electric  Lighting 
Order,  1891,  by  electricity.    The  application  (the  report  addedl 
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had  been  made  without  waiting  for  the  confirmation  of  the  Council. 
CoanciUor  F.  J.  Beavan  »iid  tnie  was  a  very  daii^eroue  precedent 
to  establish.  How  did  the  committee  know  the  Council  would 
sanction  their  application  for  a  loan  of  £3*2,500  ?  The  Mayor 
pointed  out  that  tne  Council  was  already  committed  to  the  scheme. 
It  was  most  important  that  the  work  should  be  nroceeded 
wilh  without  delay— that  the  tenders  should  be  let  ana  employ- 
ment given  in  lnying  mains  to  many  men  who  wore  now 
unemployed.  The  time  was  limited,  but  the  matter  could  be 
easily  flopped  if  wit»hecl.  Councillor  Rurasdale  put  a  question 
beannj^  ujwn  the  a^'reement  with  Mr.  Maj'soy,  the  consulting 
electrical  engineer.  The  Mayor,  in  reply,  said  tne  jirincipleof  the 
agreement  had  already  been  ajjproved  by  the  Council— nnntely, 
6  per  cent,  commission  to  be  paid  to  *.he  expert.  The  minutes 
authoriaing  the  application  were  adopted. 

The  "  Umbrla"  Aocident.— The  Electrical  Company,  Limited, 
of  l*J2  and  124,  Channp  Cross-road,  write  to  us  M'ith  reference  to 
the  **  Umbria  "  accident  as  follows  :  "  The  accident  which  recently 
befell  the  se.  '  Umbria '  through  the  cracking  of  her  propeller 
shaft,  and  the  heroic  efforts  on  the  jiart  of  her  engineers,  ix)ints  to 
the  conclusion  that  our  magnidcent  Atlantic  liners  are  not  tiutli- 
ciently  equipped  with  appliaucoe  which  in  case  of  need  shouUI 
prove  a  great  boon  to  steam  navigation.  It  is  impossible  to  carry 
a  well  eauipped  engineer's  shop  on  board  such  a  vessel.  More- 
over, orrlinary  macliine  tools  cannot  bo  readily  moved  about  and 
Applied  in  confined  snacos  However,  since  every  large  steamer  is 
now  supplied  with  electric  light  machinery,  it  would  be  easy  to 
carry  tne  current  to  a  most  out-of-the-way  corner  of  a  ship  and 
utilise  it  for  actuating  tools  run  by  electric  motors.  A  [wrtable 
electric  drill,  for  instance,  coulrl  readily  have  been  used  for  borinj^r 
the  holes  in  the  chaft  of  the  ss.  '  Uuibtia,'  and  the  task  could 
have  been  accomplished  in  one -fifth  of  the  time  with  very 
little  exertion  on  the  part  of  the  engineers.  Such  a  drill 
can  be  used  in  confinotl  Bpaces  where  there  is  scarcely  room 
for  a  mao  to  stand  in.  Many  of  these  appliances  of  various 
power  and  demenaions  ore  in  use  in  engineers*  shops,  and  they 
prove  an  iniuiense  wiving.  Instead  of  bringing  a  boiler,  cylinder, 
shaft,  or  any  other  heavy  piece  of  machinery  into  the  vicinity  of  a 
Hxed  machine,  portable  drills  are  carried  to  the  spot  of  applica- 
tion, and  no  other  connection  but  a  pair  of  wires  is  necessary  to 
convey  the  motive  power  from  the  generator  to  the  motor.  These 
machines  are  efficient  and  cheap,  and  they  ought  to  form  part  of 
every  steamer's  tool  stores.  We  huvoaupplioa  a  number  of  them 
to  various  engineering  works,  and  fet;l  convinced  tliut  maiinu 
engineers  and  shipowners  will  consider  them  an  absolute 
necessity  ah  soon  a«  their  attention  is  called  to  the  fact  that  such 
useful  labour-saving  appliances  are  available.  There  are  numerouH 
mechanicjil  ojwrations  being  continually  performed  on  boartl 
Bteamships  which  involve  the  most  laborious  hand  labour,  whereas 
we  have  the  means  within  the  smallest  compasM  of  doing  the  work 
of  a  doisen  men,  with  accelerated  s^»ecd,  through  the  medium  of 
eleciricitv  at  a  nominal  coat."  We  certainly  concur  in  the  idea 
expreflsea  that  the  great  ocean  steamers  should  carry  electric  tools, 
as  these  arc  instantly  available  in  ciiso  of  accident  and  in  any  part 
of  the  8hip. 

Bombay. — The  Standing  Committee  of  the  Municipality  of 
Bombay  has  been  considering  the  estimates  for  ^os  lighting  at  the 
ureeent  rates  of  the  gas  coraj^hiiiy's  contract,  which  will  expire  on 
June  30  this  year.  Three  alternative  schemes  were  pro{»o»e(l, 
which  would  cause  respective  savings  of  G,069  rupees,  57,l50:J 
rupees,  or  44,5I.T  rupees,  on  sanction  being  accorded  to  the  alter- 
native schemes- viz.  :  (I)  for  renewing  the  gas roinp/myV  contract 
for  a  further  long  term  on  expiration  of  the  present  contract  on 
Juno  30  next  ;  (2)  for  not  renewing  the  gas  com[»auy'g  contract  on 
the  termination  of  present  contract  and  substituting  duplex  kero- 
sene burners  for  gas  lamps  giving  2f> cp.  lights  against  the  maxi- 
mum number  of  14  as  per  gas  company's  contract ;  and  (3)  for 
discontinuing  the  gas  comfMiny's  contract  on  the  termination  of  the 
present  contract  and  partly  using  duplex  kerosene  burners  of 
'20  o.p.  and  partly  introducing  electric  light.  In  future  years 
the  saving  would  be  much  greater  under  schemes  2  and  3,  as  there 
would  be  DO  expense  on  gas  at  all,  and  the  margin  would  suffice 
lor  a  large  extennion  of  electric  lighting.  The  firiib  scheme  wilh 
the  question  of  the  cost  of  lighting  tne  city  as  at  present, 
assuming  that  the  contract  with  the  gas  com()any  was  renewed 
on  the  offered  terms  on  the  expiry  of  the  present  contract  on  June 
.'^),  1SU3.  The  second  scheme  was  the  ijuestion  of  the  cost  of 
lighting  the  city,  assuming  that  from  March  I  to  June  30,  1803, 
the  city  would  bo  lighted  as  heretofore,  und  that  for  the 
remaining  eight  months  of  tho  year  (a)  all  ordinary  goA  lamps 
were  lighted  with  kerosene  oil  duplex  burneri:)  ;  {h}  special  and 
Bray's  lamps  were  lighted  with  gas  or  with  special  kerosene  oil 
lampfl;  ana  (r)  the  existing  kerosene  oil  lamps  are  lighted  with 
duplex  burners  having  only  one  wick  lighted.  The  third  scheme 
was  the  question  of  the  cost  of  lighting  the  city,  assuming  that 
from  1st  March,  1H93,  to  30th  June,  1893,  the  city  was  lighted  as 
heretofore,  and  that  for  the  remaining  eight  months  of  the  yetir 
la)  Ksplauodo-road,  Uornby-rood,  Elphinstouo  Cii'clo,  Church 
Oato-street,  Rarapartrow,  and  Apollo  Pier  are  lighted  with 
electric  arc  lights;  [h)  the  remaining  ordinary  gas  lamps  wore 
lighted  with  kerosene  oil  duplex  Darnel's ;  (rj  the  existing 
Bray's  lam[^>a  were  lighted  wttli  gas  or  with  special  kerosene 
oil  lamps ;  and  (d)  the  existing  kerosene  oil  lamps  were 
lighted  with  duplex  burners  having  only  one  wick  lighted. 
The  three  different  schemes  ought  to  bo  submitted  to  tho 
C'Orporutiou,  which  would  make  its  own  choice  in  the  matter. 
Tho  opinion  of  the  committee  was  that  in  sanctioning  the  full 
amount  entered  in  the  draft  estimate  for  lighting,  321,410  rupees, 
and  eubmitting  the  throe  schemes  propoecKl  by  the  commisaionot', 


the  Corporation  itself  should  discuss  and  determine  the  relative 
merits  of  those  schemes.  Bombay  is  one  of  the  largest  citiea  in 
the  British  empire.  It  is  to  be  hoped  that  if  the  electric  light 
is  introduced  a  careful  and  comprehensive  scheme  will  be  adopted. 

Glaasow  Tramway*.— Bailie  I'aton,  in  moving  the  approval  of 
the  minutes  of  the  Trarawoys  Committee  at  the  Glasgow  Town 
Council  meeting  last  week,  said  that  the  rejxjrt  submitted  by  the 
subcommittee  had  been  agreed  on  after  the  fullest  consideration. 
So  far  as  the  northern  district  was  concerned  the  cost  of  overhead 
electric  traction  would  be  £10,000  per  doable  mile  for  six  miles, 
exclusive  of  the  ground.  There  waa  a  strong  prejurlice  against 
overhead  wires  and  poles.  Tho  telephone  comfMinios  and  the  Post 
Office  authorities  had  objections,  which  were  almost  insurmount- 
able, and  conniderintr  that  i'()0.r(K)  capital  would  require  to  be  ej^nt 
before  they  could  adopt  the  new  system,  the  committee  ho'i  come 
to  the  conclusion  tliat  they  would  not  be  warranted  in  doing 
so  at  present.  They  felt  that  a  good  deal  could  be  said 
in  favour  of  tho  electric  system  of  traction,  but  tho  time 
was  not  rii>o  for  hiingiug  the  matter  boforo  tho  community. 
They  furtlier  found  that  the  route  on  the  bueiest  part  of  ' 
tho  city  could  be  converted  from  the  present  system  to  cable 
linos  for  about  £20,0CMI  per  double  car  mile.  The  committee 
thought  very  highly  of  that  system,  but  their  feeling  was  that, 
seeing  that  they  could  not  touch  these  lines  for  the  purpose  of 
altering  them  to  cable  lines  until  the  expiry  of  the  present  lease, 
there  was  no  uso  in  hurrying  the  Council  to  come  to  a  decision. 
Nothing  could  be  done  till  they  got  possession  of  the  lines  ;  and 
the  committee  thought  that,  before  coming  to  a  conclusion,  they 
should  await  further  development  of  the  electric  and  cablo  systems. 
In  regard  to  the  capital  cost**,  the  figures  given  might  be  accepted 
as  being  correct.  So  far  as  the  cost  of  the  overhead  system  was 
concerned,  they  had  a  large  number  of  offers,  and  there  could  bo 
no  doubt,  notwithstanding  tho  articles  in  tho  newspapers,  that  the 
cost  of  the  overhead  electric  system  would  be  £I0,<.KK>  per  double 
mile,  and  they  were  not  prepared  to  recommend  tho  adoption  of 
that  system  Mr.  Rankine's  estimate  of  the  cost  of  the  cable 
syntcm  was  just  what  was  ex(jected.  It  was  not  such  as  should 
frighten  the  Council,  and  probably  this  was  the  plan  which  would 
be  adopted  in  the  long  run.  Mr.  Cray  moved  that  it  be  remitted 
to  the  committoo  to  report  as  to  tho  estimated  capital  sum 
required  for  working  cable  tramways  on  the  Parkhead  and  White- 
inch  route,  with  the  annual  cost  of  working,  and  the  corresponding 
cost  and  upkeep  of  the  horse  haulage  system,  taking  future  re- 
quiromerits  into  consideration.  Mr.  May  berry  seconded  the 
amendment.  The  Lord  Provost  said  he  thought  Mr.  Gray  should 
let  the  matter  stand,  seeing  that  the  committee  practically  made 
no  recommendation,  Mr.  Gray  said  it  was  only  one  short  year 
till  1894.  but  he  was  willing  to  withdraw  his  motion.  The  miuube 
was  then  approved. 

Bewdley, — We  mentioned  briefly  last  week  that  proposals  had 
been  made  at  the  Bewdley  Town  Council  for  the  utilisation  of  the 
power  of  the  River  Severn,  The  proposal  was  brought  forward 
by  Alderman  Baker,  who  moved  the  appointment  of  a  committoo 
to  consider  and  report  upon  the  desirability  of  utilising  the  power 
of  the  River  Severn  for  furnishing  the  town  and  neighbourhood 
with  electric  light,  also  to  report  lu*  to  tho  use  of  sucli  power  for 
puiitptiig  water  for  domestic  purjioses  and  street-watering,  and 
further  whether  it  might  not  be  desirable  to  sink  one  or  two 
public  wells  for  the  supply  of  drinking-water,  no  expenditure  of 
money  to  be  made  by  the  committee  until  authorised  by  the 
Council.  He  remarked  that  he  did  not  wish  to  alarm  the  Council 
by  bringing  forward  a  motion  which  might  seem  to  foreshadow  a 
largo  expenditure  of  public  money,  bub  ho  had  hod  his  attention  a 
gowi  deal  turned  towards  tho  question  of  electric  lighting,  and  he 
Fully  believed  that  electricity  was  to  bo  tho  light  and  power  of  the 
future,  and  that  what  the  steam-engine  had  ueen  in  the  present 
century  electricity  would  be  in  the  next.  He  did  not  oelieve 
even  ihose  who  had  studied  the  quesLion  could  measure  tho  very 
brilliant  ojwning  there  was  for  the  human  race  in  the  kaowledgo 
which  was  being  obtained  of  thooxtraordinary  power  of  electricity 
which  seemed  to  exist  in  the  earth  and  air  and  every  thing  they 
know  of.  A  small  and  poor  borough  like  Bewdley  ought  not  to  be 
behindhand  in  taking  advantage  of  what  would  prove  an  extremely 
beneficent  thing  for  the  human  race.  An  onormous  volume  of 
water  was  rapidly  flowing  past  the  town  continually,  and  doing 
nothing  for  the  town,  but  he  believed  the  power  of  the  river  could 
be  utilised  »o  as  to  be  a  blessing  to  the  place,  and  other  towns 
might  follow  their  example.  At  the  lost  meeting  of  the  British 
Associotion  a  paper  was  rend  by  some  gentleman  who  bad 
invented  a  plan  by  which  the  power  of  noating  water  might 
be  utilised,  and  also  by  which  the  power  of  tides  might 
be  profitably  mode  use  of.  It  was  impossible  to  t«ll  what 
enormous  advantages  would  accrue  to  tlie  human  race  if  the 
great  i>ower  of  tides  and  river  was  taken  advantage  of.  It  would 
save  the  burning  of  costly  coal,  and  prevent  the  atmosphere  stink- 
ing from  the  fumes  of  fires.  It  was  most  important  in  a  health 
and  pleasure  resort  like  Bewdley  that  the  air  should  he  kept 
thoroughly  pure,  and  he  thought  ib  most  advisable  that  a  com- 
initteo  should  be  appointed  to  go  fully  into  the  questions  he  hod 
suggested  He  could  promise  nothing,  but  the  matter  was  cer- 
tainly worth  consideration,  and  the  advice  of  competent  electrical 
engineers  should  be  taken  a»  to  whether  tho  great  power  lying  at 
their  doors  could  not  be  mofto  use  of.  Ho  knew  with  regard  to 
the  cost  of  tho  electric  light,  that  at  present  it  was  as  dear  as  ga« 
at  2s.  Od.  or  2s.  3d.  per  l,0(X)ft,,  but  where  they  had  goa  at  4a.  6d. 
or  5s.  \>er  1.000ft.,  it  would  be  cheaper  to  have  the  electric  light, 
and  they  would  be  able  to  supply  not  only  the  borough  but  also 
Wribbenhall  and  the  adjoining  districts,  which  they  could  not 
do  if    they  hod    the   gasworke    in  their    own    hanas,  as    they 
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would  bo  limitod  to  supply  tho  borough  only.  If  the  sug^eelions 
he  had  made  could  be  carried  into  etTect,  they  would  make  the 
very  waves  of  the  river  which  were  ilowiny;  past  useful  and  service- 
able to  the  town.  Mr.  Cook  jieconded  the  motion.  Alderman 
Tao^e  said  thac  no  donbb  power  conld  be  got  from  the  Severn, 
bat  it  would  cost  at  least  £20,000.  They  would  have  to  go  10  or 
12  mile«  north  to  f^et  sufficient  fall.  The  cost  was  so  enormoun 
that  thoy  need  not  consider  tho  proposal.  He  etig'matised  it  as 
"bosh."  Mr.  Humphereon  wanted  to  know  why  Alderman  Baker 
had  not  proiofted  the  scheme  for  Birmingham.  They  hiul  hud  one 
of  the  beet  electrical  engineers  to  visit  Bcwdloy  on  tlie  question  of 
electric  lighting,  and  he  was  offered  a  free  supply  of  water  from 
the  hills  for  a  certain  number  of  yeais  if  he  thought  it  was 
pOAAible  that  the  power  thus  provided  would  supply  the  town 
with  tho  electric  light.  Ho  woa  unable  to  report  favourably 
on  the  matter,  and  was  then  asked  tu  adviue  with  regard 
to  utilising  the  power  of  the  river,  and  ho  said  if  Bewdley 
were  50  times  its  pre^^ent  size  he  could  not  advise  any  such  a 
scheme,  as  the  expense  would  be  enormous.  Alderman  Baker,  in 
rerily,  said  they  seemed  to  think  that  because  the  matter  was  con- 
siaered  three  yeari*  ago  and  found  im[>racticable,  that  it  was 
impracticable  now,  but  thnt  ehowed  how  ignorant  they  were  as  to 
wKat  had  been  going  on  in  electrical  discovery.  He  did  not  pose 
as  having  any  knowledge  on  electrical  matters.  AIL  he  did  was 
to  sugp;e5t  that  they  might  mako  enquiries  into  the  matter,  without 
going  to  any  expeni<e,  as  to  the  recent  discoveries  for  utilising  the 
power  of  flowing  water.  He  had  seen  at  Keswick,  which  was  very 
little  larger  than  Bewdley.  how  a  fall  of  3ft.  or  10ft.  in  a  very 
small  stream  was  sufficient,  by  being  utilised  by  mechanical  ajipli- 
ances  to  generate  electricity,  to  light  the  town,  and  ho  buw  no 
roAfion  why  it  should  not  be  done  at  Bewdley.  The  resolution  was 
carried  unanimously,  Mr.  Smith  voting  against  it,  and  the  com- 
mittee was,  on  the  motion  of  Alderman  Baker,  constituted  as 
follows:  Aldermen  Baker  and  Jefferies,  and  Messrs.  Cooke,  ('. 
Cmmp,  Wilson,  Oakes,  Owens,  and  Styles. 

Bnmley  :  ConatUtlng  EnKlneer  and  Oontractor. — At  tho 
monthly  meeting  of  the  Burnley  Town  (  onncil  laPt  week. 
Alderman  Collinge  moved  that,  on  tlie  reoonuiiendations  of  the 
Gafl  and  Eloctric  Lighting  Comunttce,  tho  Council  appointMr. 
Thomas  Parker,  of  Wolverhampton,  as  consulting  engineer  in 
connection  with  the  electrical  installation,  at  a  total  fee  of  £4<)0, 
to  include  his  services  for  his  preliminary  report,  and  the  wages  of 
a  clerk  of  works  to  attend  at  Burnley  from  the  commencement  to 
the  completion  of  the  installation.  Alderman  Lancaster 
seconded.  Councillor  Lupton  protested  against  tlie  appointment 
ae  an  absurd  one,  and  moved  an  amendment  that  tlio  matter  be 
referred  back  to  the  committee.  It  was  a  mottt  irregular  thing  to 
engage  a  man  to  supervise  his  own  work.  Mr.  Parker's  Hrm  was 
flupplying  the  dynamos  and  accumulators,  and  i*o  the  Cori>oration 
were  i>nying  a  man  to  see  that  he  did  his  own  work  rignt  He 
w&nted  to  know  who  was  going  to  look  after  Mr.  Parker,  seeing 
that  he  was  contractor,  oon.4ulting  engineer,  and  clerk  of  work.n. 
The  whole  thing  was  without  precedent,  and  he  challenged 
tlie  committee  to  give  such  a  case.  He  felt  doubtful 
when  it  was  statwi  at  the  Local  (Government  Board 
enquiry  that  Mr.  Parker  was  tendering  his  advice  for 
ootning,  and  now  it  was  evident  they  were  going  to  pay  two  or 
three  times  over  for  this  "gratuitous"  advice,  Alderman  Liui- 
castec  Raid  that,  after  the  many  failures  which  hiul  attended  elec- 
tric lighting  sc'Komep  in  other  borough?,  tho  committee  were 
anxiou(>,  nbove  all  thiiigri,  not  tu  heeonnuctc<l  with  a  failure,  but  to 
get  tho  very  beat  advice  they  could  and  the  best  materials.  From 
the  information  they  could  get  in  various  <pmrt<ir8,  they  found 
that  Mr.  Parker  was  lookod  u{K>n  as  the  foremost  electrical  engi- 
neer in  England.  They  were  si)ending  £l6,iMX»  now,  and  tliis 
might  eventually  reach  £'25,000.  Thoy  were,  therefore,  anxious 
to  take  every  precaution  against  failure,  and  considering  tho  im- 
portance of  the  work  and  tho  ririk  involved,  £4(>0  wa^  not  nn 
exoessive  amount,  seeing  that  it  covered  his  travcllmg  exponsen, 
reports,  and  wages  as  clerk  of  workK.  The  latter  might  uu  [^ut 
down  at  £0  or  £7  a  week  for  *3>  or  1^0  weeks,  which  (iid  not  leave 
much  for  his  i>er8onHl  advice.  It  wits  true  the  Electric  Construc- 
tion Corporation,  of  which  he  was  niariager,  hivd  tendered  for  the 
work.  They  tendered  for  the  whole  undertaking,  as  did  two 
or  three  other  large  firms.  But  the  coimnitteo  found  tImL  by 
dividing  the  work,  and  taking  the  lowe«t  ligurc  in  each  contract, 

the  several  [mrts  of  the  sehrme  they  could  wave  about  £*J,*MH>, 
this  they  hud  done.     Tho   Klectric  Con&trueCion  ( 'Or[>oraliori 

t  the  lowest  tender  for  dynamos  and   accumulators,  and  they 
"ven   them  the  work.     Tho   comniitteo   htid    carefully  con- 
Mr.  Parker's  position,  but,  everything  taken  into  account, 
did  nob  think  they  could  do  better.     They  might  do  without 
cbrksullini;  enuMnt'Or,   and   Ihey  might  have  the  whole  thing  a 

ure,  but  in  such  a  risky  undertaking  the  committee  desired  to 

e  every  piocaution  again>«t  incurring  the  fato  which  had 
tended  several  other  corporations  in  this  matter.  Councillor 
Holmes  objected  to  the  employment  of  a  contractor  as  clerk  of 
works  to  see  that  his  own  work  was  done  pro{>erly.  It  was  wrong 
in  principle,  and  ho  should  like  to  know  what  wero  tho  special 
circumstances  which  ha^^l  led  the  committee  to  take  ftuch  a  course. 

^j-i, .  (jincasler  had  8aid  the  lowest  tender  had  been  accepte<L 

N  ■   would  pay  Mr.  Parker  to  send   in   one  a  little  lower 

tl>  •*\  if  he  waj(  to  have  £400  for  superintending  the  work. 

Alderman  Lanca^fter  said  tho  tender  of  the  Electric  Cont^truction 
Cor]»f)ratjon  was  not  tho  lowest  for  tho  whole  scheme  Their  item 
ln<  -  ntid  accumuhitors  was  tho  lowest  (t'2,(KJ0)  of   tho  lot, 

a:  "lie  wap  uoceptcd.     Alderman  CoUinge  odmittctl  that 

Uic!  [Nj?>jLMPn  of  Mr.  Parker  was  an  unURUal  one,  and  a  very  undo- 
•(table  one  ay  a  general  rule,  but  there  were  sriecial  circum»<tunces 

this  uuo.     Tho  committoe   wore  pestered    with   oflbrs    from 


gentlemen  to  act  oa  consulting  engineer,  but  on  enquiry  they  found 
nearly  the  whole  of  these  were  the  agents  of  certain  companies, 
and  had  their  own  ends  to  serve.  It  was  very  difficult  to  get  a 
man  who  would  give  them  dininterestod  mivioe.  In  Mr.  Parker 
they  believed  they  had  got  the  best  aviilable  man,  and  for  tho 
wike  of  a  tender  of  £2,000  they  did  not  think  it  aflvipable  to  part 
with  him.  It  was  only  one-eighth  of  tho  whole,  and  so  hiph  wna 
the  reputation  of  tho  firm  with  which  Mr.  Parker  was  connected 
that  the  committee  had  every  confidence  this  branch  of  the  work 
would  be  efficiently  done.  The  committee  hod  two  courses— either 
to  let  the  contract  to  one  firm  who  would  be  responsible  for  the 
whole  undertaking,  or  to  divide  the  work  and  have  a  consulting 
engineer.  By  splitting  up  the  tender  they  saved  £2,000,  and  Mr. 
Parker  would  undertake  tho  re^iponsibility  of  the  whole  work,  and 
fCG  that  it  was  completed  in  a  satisfactory  way.  Alderman 
Burrows  considered  the  [rosition  of  Mr,  Parker  wrong  in  principle, 
if  only  a  shilling  were  involved  in  the  contract.  He  thought  tho 
committee  should  see  if  some  other  arrangements  could  not  be 
made.  Councillor  Williams  said  the  principle  was  rotten  from 
beginning  to  end,  but  still  only  £2,000  was  involved  out  ol  the 
£I(i,0(M),  and  underthccircumatanceshedid  not  think  theC^rporation 
would  suffer  hy  it  Alderman  SutcltlTe  asked  if,  from  the  present 
time,  Mr.  Parker'y  company  would  cease  tendering  for  any  work 
that  might  be  retiuired  to  be  done.  Councillor  5,  S.  SutclilTe 
asked  if  Mr.  Parker's  company  would  guarantee  the  success  of  the 
whole  undertaking.  Councillor  Parsons  faid  it  was  only  after 
careful  enquiry  he  came  to  the  conclusion  to  engage  Mr.  Parker. 
His  position  as  consulting  engineer  was  totally  separate  from  his 
[lOHition  as  manager  of  the  firm  who  were  supplying  some  of  the 
plant,  and  the  committee  would  t^ike  good  care  that  the  plant 
eup[>lied  by  the  Electrical  Construction  Corporation  was  carefully 
intifiectcd.  They  would  make  a  great  mistake  indeed  if  the 
amendment  was  adopted.  Alderman  Lancaster,  in  answer  to 
Alderman  Sutcliffe,  paid  the  specifications  all  originally  came 
from  Mr.  Parker.  They  had  a  large  number  of  applications  to 
electric  light  in  ditl'eront  parts  of  tho  boroutrh,  so  it  was  necessary 
to  revise  fome  of  them.  Alderman  ('ollinge  said  Mr.  Parker  did 
not  want  the  ponition  of  coni^iuliing  engineer,  but  the  committee 
wanted  him  to  have  it.  Even  if  they  diBpensed  with  Mr.  Parker 
fls  consulting  engineer,  his*  bill  for  the  other  work  would  not  be 
far  off  £400,  and  then  ihey  would  have  another  man  to  pay.  Only 
five  voted  for  the  amendment,  and  the  appointment  of  Mr.  Parker 
was  confirmed  by  an  overwhelming  majority. 

Hanlay.— A  sf>ecial  meeting  of  tho  members  of  the  HanleyTown 
(*ouncil  was  hold  on  Wednesday  hist  week  on  a  rc<juisition  signed 
by  five  members  for  the  puri«)so  of  considering  the  popition  oY  the 
Council  with  regard  to  the  electric  lighting  provisional  order.  The 
mayor  (Aldenuan  E..J.  Haramersley)  presided  Councillor  Palmer 
said  he  had  taken  u[>  this  subject  from  the  fact  that  a  number  of 
members  who  voted  for  the  lighting  of  the  town  by  electricity  and 
tho  accepting  of  estimates  did  so  on  the  understanding  that  the 
Council  WON  oblige*!  now  to  have  electric  lighting.  As  one  gentle- 
man deAcribed  it,  '*  We  have  an  .\ct  of  Parliament,  and  are  bound 
by  it."  He  propo(<ed  to  (ihow  that  this  was  an  orroneous  view,  and 
also  to  show  that  the  cost  would  be  such  that  the  electric  light 
coidd  not  be  profitable.  The  Mayor  asked  the  speaker  to  conhne 
himself  to  the  [irovisional  order,  on  which  subject  tho  meeting  was 
callod.  Councillor  Palmer Siiid  he  ho[X)d  he  should  not  be  burked 
in  what  he  hod  to  say,  but  should  be  allowed  some  latitude. 
He  alrto  hoped  they  would  sink  all  i^erBonal  feeling,  and  mentione<l 
thai  CcEicral  Crozicr,  who  had  latclv  hold  a  (iovornmont  omiuiry 
on  the  pubject  at  Hanloy,  nske<l  to  be  informed  of  the  result  of 
that  meeting  Ho  pointed  out  that  there  was  a  clause  in  tho  pro- 
visional onler  which  gave  the  Council  fx>wer,  inrttead  of  spenaing 
a  large  sum  of  money  in  putting  in  an  installation  themselves,  to 
make  satisfactory  arrangements  with  any  comiuiny  to  do  the  work, 
and  the  Council  could  take  over  tho  concern  on  terras  agreed  n|>on 
when  it  Kuite<l  them  to  do  so.  This  was  being  done  at  t\\e  present 
time  in  other  towns,  and  he  therefore  said  they  wore  not  obliged 
to  ituttal  the  electric  light  themselves.  The  more  he  wont  into 
this  question,  and  ho  had  investigated  it  thoroughly,  the  more  bo 
was  coiivincefl  it  would  never  ()ay  in  Hanley.  Newcastle  on-Tyne, 
with  its  large  ratable  value  and  mechanical  knowledge,  had  not 
thought  fit  to  t^x  the  ratepayers  with  electrical  experiments,  but 
had  lot  the  nrivilcgc  to  twoconq»aniei',  who  were  supplying  the  light 
BHti.Hfnclorily  and  at  a  cheap  rate.  The  Cor|K)ration  or  Biwlford  were 
!4up|)lying  the  energy  in  their  toun,  and  tho  electric  light  had  been 
iriiitalled  in  the  Free  Library  and  Museum,  tho  result  being  that 
whereas  in  I  SOI  tho  cost  of  lighting  by  gas  was  £244.  15ti.  7d., 
the  electrical  lighting  of  the  same  buildings  last  year  cost  £474. 
lis.  4d.  Quoting  from  the  prospectus  of  the  Brush  Comjiany,  ho 
contended  thnt  there  ought  to  havo  been  £700  more  set  down  in 
the  e^itimates  for  deterioration,  while  the  fitting  of  the  public 
huildingA  and  the  purchase  of  necessary  instruments,  whinh  were 
not  mentioned  in  the  estimates,  would  cost  £4,000.  He  then 
argued  that  there  was  no  general  probability  of  the  electric  light 
being  used  by  manufacturers  in  the  town.  Alderman  Kidgway 
had  a  nice  installation  in  his  flour  mHl,  but  its  main  advantage 
was  tho  removal  of  risk  of  cxi>lo6ions.  Measm.  Meokin  had  also 
installed  the  light  in  their  packing-house,  but  from  their  expe- 
rience thoy  wore  not  inclint>d  to  extend  it  to  other  ijarts  of  the 
manufactory.  Mr.  Alfred  Mt^Hkin,  of  TunstAll,  haa  also  used 
the  electric  light  at  his  works,  but  when  he  started  the  Highgato 
Pottery  he  did  not  adopt  it  there,  bdcause  on  goine  into  the 
matter  thoroughly  he  found  the  advantage  decidodly  on  the 
side  of  gas.  Mr.  Meakin  wound  up  by  expressing  tho  opinion 
that  the  Hanley  Town  Council  was  makmg  a  groat  mistAke 
in  |iroposing  to  supply  electric  lighting  for  manufactorios.  He 
(Councillor  l*almer)  also  arguod  that  tlicrc  wero  no  lartre  con- 
aumoi-a  who  desired  the  light|  and  sftid  b^tot^  \X\^'^  t:o\3\^  \)«3(^vck 
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to  earn  monoy  they  would  bava  to  attain  to  a  revenue  of  £3»000 
A  year.  Then,  if  they  made  the  scheme  protitnble,  all  they 
couKl  earn  was  5  per  cent.,  all  prolitd  over  that  amount  being 
applied  to  reducing  the  cost  to  conaumere.  He  admitted  frankly 
that  if  they  could  got  the  eneri^y  taken  In  autficient  quantities 
the  scheme  would  ijay  its  way,  but  he  believed  that  aa  they 
had  no  undergrouna  warehouses  and  workshops  to  lif;ht,  the 
number  of  hours  for  which  the  illuminaut  would  be  needed  would 
not  be  sufficient  to  make  it  profitable.  Harinj^  pointed  out  that 
the  coat  of  an  arc  light  at  Hanley  was  estimated  at  £15,  while 
it  cost  £42  in  Newcaatle-on-Tyne  and  £,10  in  Kastbourne,  he  called 
attention  to  the  rapid  growth  of  the  liabilitiec  of  the  town,  which 
he  said,  including  the  Schoul  Boanl  indebtecliie^a,  wuuUl  Htand  (if 
this  Hchcnio  was  carried  out)  at  £227.767,  whereas  the  ratable 
value  WAS  £173,000.  Ho  moveil  that  tho  Council  invite  tenders 
from  any  com{>any  or  |)er8on  for  the  transference  to  them  of  tlie 
powers  contained  in  the  Hauley  electric  lighting  order.  Coun- 
cillor Ball  thought  it  would  be  well  to  put  it  on  one  side  for  10 
years.  Councillor  Palmer  «aid  he  had  no  objection  to  move  a 
resolution  to  ignore  the  whole  thing.  Councillor  Granville 
seconded  the  motion,  on  the  ground  that  Ihis  w&s  not  a  6t  and 
proper  time  to  go  into  an  expenditure  of  i.'2l,000,  which  might  be 
£50,000  before  the  scheme  waa  finished.  The  Mayor  said  the 
resolution  was  not  in  order,  because  the  Council,  on  the  lOih  of 
December,  1889.  resolved  not  to  entrust  any  further  powers  for 
artificial  lighting  into  the  hands  of  a  company.  Councillor  Palmer 
said  he  would  give  notice  for  the  rescinding  of  this  resolution. 
Councillor  Harrison  mo^'ed  that  the  Council  did  not  consider  it 
desirable  to  reo(>6n  the  question  Councillor  O'Keeffo  seconded 
tho  motion,  and  said  that  no  town  had  sutlered  more  from  mono- 
poliea  than  Hanley.  He  regarded  the  electric  light  as  the  light  of 
the  future,  and  urged  that  it  would  bo  an  absordity  for  the  Council 
now  to  stultify  itvelf  after  passing  a  unanimous  vote  in  favour  of 
the  scheme.  Alderman  Cooke  said  there  was  no  reason  why  the 
electric  light  should  cost  the  ratepayers  a  farthing,  as  any  los.t  at 
starting  could  be  carried  to  u  susf^nse  account.  Councillor 
Bentley  moved,  as  an  amendment,  that  the  Council  considereil 
the  evidence  given  at  the  recent  enquiry  insufficient  to  justify 
them  in  borrowing  money  to  carry  out  tho  scheme.  Hundreds  of 
families  in  Hanley  were,  he  asserted,  suffering  from  want,  and  if 
they  went  on  increasing  their  indebtedness  at  this  rate  there 
would  soon  be  a  liability  of  a  quarter  of  a  million,  so  that  thore 
would  be  nothing  bub  direct  bankruptcy  to  face.  Councillor 
Coatee  considered  that  it  would  be  a  great  mistake  to  lose  tho 
present  opportunity  of  introducing  a  superior  light  into  the  town. 
Alderman  Ridgway  said  this  was  not  a  matter  that  had  been 
sprung  suddenly  upon  the  Council.  It  had  been  discussed  at  64 
meetings,  and  20  times  the  Council  bad  resolved  to  have  the 
electric  light,  and  that  it  should  be  introduced  by  themselves  in 
preference  to  a  comjMiny.  Having  reiterated  its  opinion  so  fre- 
quently, and  obtained  so  favourable  a  contract,  it  seemed  to  bo 
out  of  the  range  of  possibility  that  the  Council  should  relinquish 
the  chance  they  had  and  hand  it  over  to  some  third-rate  comt>any. 
Speaking  of  the  electric  light  at  his  mill,  he  said  the  workmen 
derived  greater  comfort,  the  high  temperature  of  the  rolling- 
room  when  lighted  by  gas  had  been  reduced,  and  his  ex()orience 
was  that  electricity  was  infinitely  cheajier  than  gjis.  After  some 
further  discussion  tho  Mayor  asked  for  a  vote  on  Councillor 
Harrison's  motion  against  reopening  the  question,  which  waa 
carried  by  fifteen  votes  to  eight. 
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36.  Improvements  In  eleotrloal    todicators.      Frank   Villien- 
Stead,  44.  Gutter  lane,  Chea{>side,  London. 
Januauv  ;t. 
78.  Klaotromasnato.     Richard  V^arley,  jun.,  and  Frank  Cazenove 
Jones,    5,    John    Dal  ton-street,    Mancliester.     (Complete 
specification. ) 
122.  Improvomonta  la    f&stenlngs  for  soenri&g  metal  arms  or 
brackets    to   telegrapb   poles      Siemens    Hrothers   and 
Co.,  Limited,  and  Oeorge  William   Perry,  *JH,  Southamp- 
ton-buildings, Chancory-lune,  London. 
Means  for  obtaining  electrical  rcaUtanocs.     Henry  New- 
man Lawrence,  .Sli,  St.  Martin's  hme,  London. 
Improvemoata   relating  to   storage   batteries  and    elec- 
trodes tbercfor.     George  Washington  Harris,  4j,  South 
anipton-buildingiii,    t'hanccry-lane,    London.       (Complete 
specification. ) 

Januaky  4. 
Improvements  In   and  relating   to   arc   lamps,       Rankin 
Kunnedy,  96,  Buchanan-slrect,  Glasgow. 
206.  ImproTomonta  relating  to   apparatus  for  producing  light 
by  moans  of  alternating  eloctrlo  carrents.     Sir  l>uvid 
Lionel  Salomons,  Bart.,  and   Lazarus  Pyke,  433,  Strand, 
London. 
212.  ImproTomonts    In    d'plox     smd     multiplex     telegraphy. 
Walter  Langdon-Davies,  Francis  Hcniy  Naldcr,  Herbert 
Nalder,     Charles    William    Scott    Crawley,    and    Alfrtd 
Soamns,  24,  Southampton-buildings,  Chancery  lane. 
Improvements  connected  wttn  elactrlo  belu  and  bands 
for    curative    purposes.      Noah    Mitchell,     166,    Fleet- 
street,  London. 
Improvements    appUoablo    to    dynamos.      Henry   George 
Readj  4,  St.  Aun'H-sc|uure,  Manchet:)tor. 


133. 


140. 


172. 


222. 


229. 


236 
238. 
246. 

257. 
258. 

259. 


330. 

344 

358. 

187. 


January  5. 
An  olcotno  railway  signal  for  um   In  fogs  or  any  other 

time.      Arthur  Smethurit,    Brooklield  Cottage,   Barton- 
on-Irwell,  Manchester. 

Improvements  In  and  relating  to  the  Depresd'Arsonvnl 
galvanometer.  Herbert  Watson  Sullivan.  29,  Ladbroke- 
8<]uaro.  Notting  Hill,  London, 

Improvements  In  the  method  of  casting  nrames  or  sop* 
ports  for  oleotrlo  battery  plates  or  elements,  and  tbo 
apparatus  therefor.  Edgar  Willium  Timmis,  Stone 
Hall,  Oxted,  Surrey. 

Improvements  In  apparatus  for  Insulating  electric  wires 
or  conductors.  Rookes  Evolyn  Bell  Crompton  and 
Herbert  Joiin  Dowsing,  55,  Chancery  lane,  Lonaoa. 

Improvoments  In  means  or  apparatus  for  use  in  the  appli- 
cation of  electricity  for  heating  liquids  and  in  means 
or  apparatus  for  manufacturing  same.  Rookes  Evelyn 
Bell  Crompton  and  Herbert  John  Dowsing,  55,  Chancery- 
lane,  London. 

Improvements  in  the  heating  of  surfaces  for  the  drying, 
heatlDg,  or  other  treatment  of  paints,  oxides,  or  other 
matters  by  tho  aid  of  electricity,  and  in  the  means  or 
apparatus  employed  therein.  Rookes  Evelyn  Bell 
Crompton  and  Herbert  John  Dowsing,  55,  Chanoery-lane, 
London. 

Janitarv  6. 

Improvements  in    or   relating   to   lightalng   conductors. 
Alfred    Julius    Boult,     323,     High     Holborn,     London, 
(tiustave  Walch,  Uermany.)    (Complete  specification.) 
Jasiary  7. 

An  apparatus  for  heating  water  or  other  liquid  by  msans 
of  electricity.  Bernard  Page  Scattergoo^l,  41,  I'ark- 
square,  Lct'ds. 

A  oomblned  knocker  and  eleotrlc  bell  whereby  an  alarm 
Is  given  should  an  attempt  be  made  to  remove  the 
knocker.  Joseph  Kippinghuui,  9,  Westland-road, 
Dublin. 

A  combined  electric  launch  and  sailing  vessel,  Kerbey 
Daveron  Bowens,  47,  LincoInVinn-tields,  Loudon.  (Com- 
plete specification.) 

Improvements  In  the  maaufaoture  of  elements  for  oleotrlo 
or  secondary  batteries.  Emmanuel  Htincock  and 
AugusLun  John  Marijuand,  24,  Southampton-buildings, 
Chancery-lane,  London. 


spp:cifications  published. 

1879. 
4[)<)3.  Telephones.     Soribner.     (Second  edition.) 

1891. 
15749.  Klootrlo  ore  lamps.     Akester. 
]73o2.  Blotora      Baldensi>erger. 
'Jrli'Jii.  Varying  resistances  of  eloctrlo  droalt.     Singer. 

1892. 
oVtt.    Kleotrio  Ineandesoont  lamps.     Bamberg. 
17<hO.   Tanning  by  electricity.      Pinna. 
'i393.   Using  electricity  as  medicinal  agent.     Krigga. 
2690.   Xlsctrlo  arc  lamps.     Tipping. 
27^2.  Electric  switches.     Shejuird. 
3291.  Tubular  electrical  oonductors.     Payne. 
:)300.    Connecting  electrical  oonductors.      Barley. 
7095.   Kleotrlc  arc  lamps.     Sugden  and  Sandy. 
7237.  Commutators  for  dynamo-electric  machines,  etc. 

son  and  Furncaux. 
11779.   Carbons  for  electric  arc  lamps.      Uraun. 
llMt.VK   Heating  by  electricity.     O'Kcill. 
ISMJ71.  Conducting  elootrlclty.      Poll.-inl. 
I97t>^.  Thermometers     for     closing     oleotrlo    circuits. 

hiook 
20G21.  Klectrlc  burglar  alarm.      Wilson  and  Schwnb. 
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NOTES. 
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Theatre    Searohlishts.— Small  electric  searchlightB 
are  bein^  substituted  for  the  old  limelight  on  the  stage  in 
ivcral  of  the  London  theatres  with  satisfactory  effect. 

Institution. — The  inaugural  address  of  the  President 
of  the  Institution  of  Electrical  Engineers,  Mr.  W.  H. 
Freece,  F.R.8.,  will  be  delivered  next  Thursday,  the  26feh, 
at  8  p.m. 

Chamber  of  Commeroe. — A  s{)ecial  general  meeting 
of  the  London  Chamber  of  Commerce  will  be  held  at  noon 
to-day  (Friday),  at  Botolph  House,  Eaabcheap,  to  consider 
the  new  scale  of  railway  rating. 

Mining  Lamps. — There  is  a  rumour,  which  we  believe 
to  have  a  foundation,  that  one  of  the  largest  mining 
managers  in  the  Midlands  is  about  to  Bystematically  test 
the  use  of  portable  mining  lamps  in  ^ery  mines. 

Amateur  Union. — An  Amateur  Electrical  Union  has 
been  formed  in  America,  the  secretary  being  G.  Clifton 
Minor,  of  Baltimore.  The  association  is  to  have  a  paper 
and  a  library  of  their  own,  with  lectures  from  electrical 
experts. 

Eleotrioal  Slangr. — The  expressions,  ''Out  of  your 
depth,"  or  "  You  don't  know  what  you  are  talking  abovit," 
seem  to  be  giving  way  amongst  boys  in  America  to  the 
simile,  "Ah!  yer  troUey*8  ofT!" — an  expressive  enough 
phrase  for  a  Btick-in-the-niud. 

Electric  Horse  Ornaments. — The  Jaghirdar  of 
Ami  has  had  two  little  incandescent  lamps  fixed  on  the 
harness  between  the  ears  of  his  carriage  horses,  the  current 
being  supplied  by  a  small  battery  inside.  The  novelty 
attracts  much  attention  from  the  populace. 

UUan. — In  connection  with  the  International  Electrical 
Exhibition  to  be  held  at  Milan  in  1694,  it  is  proposed  to 
offer  a  prize  for  the  most  important  electrical  invention  or 
discovery,  especially  relating  to  the  transmission  of  energy 
to  a  distance,  and  its  distribution  and  transformation  for 
industrial  uses. 

Alominiam. — Itis proposed  to  call  the  metal  aluminium 
by  the  name  *'al"  simply.  As  the  metal  becomes  more 
widely  used,  as  it  must  do,  as  its  good  qualities  get  known, 
a  short  term  will  be  required,  the  present  one  being  a  large 
mouthful.  Al  will  possibly  be  found  a  suitable  name  ;  it 
is  distinctive,  and  as  short  as  tin,  zinc,  or  gold. 

X^the«Feedine:  by  Eleotiioity, — In  certain  engi- 
neers' shops  the  feed  of  the  large  lathes  is  controlled  by 
electricity  for  turning  tapers  or  work  of  irregular  outline, 
a  contact  energising  an  electromagnet  being  found  to  act 
with  satisfaction.  An  electric  contact  is  also  used  to 
indicate  when  the  work  is  set  exactly  in  position. 

Lighthouse  Communication. — The  Royal  CommiB- 
sion  on  lighthouse  communication  with  the  shore  has 
concluded  its  interim  report,  which  will  bo  laid  before 
Parliament  on  the  31at  inst.  It  will  be  proposed  :)s  an 
ex(Miriment  that  some  of  the  more  important  lightships 
should  be  connected  with  the  shore  by  electric  cables. 

"  ReooUeotions  of  Werner  von  Siemens." — An 

English  translation  of  the  '*  Recollections  of  the  Life  of  the 
Ute  Werner  von  Siemens "  will  be  published  shortly  by 
Measrs.  Asher  and  Co.,  of  13,  Bedford-street,  Covent 
Garden.  The  Grerman  original,  published  in  December 
last*  ran  most  successfully  through  two  editions  in  the 
cour»e  of  a  few  weeks. 

Books  Reoeived, — We  h;ive  received  '*  The  Standard 
Electrical  Diclionnry,"  by  T.  O'Connor  Sloane    (Crosby 


Lockwood  and  Co.) ;  "  Electrical  Experiments,"  by  G.  £. 
Bonney,  with  144  illustrations  (Whittaker  and  Co.);  and 
*'  How  to  Manage  the  Dynamo,"  by  S,  R.  Bottone  (Whit- 
taker  and  Co.),  a  handbook  for  ship  engineers,  dynamo- 
men,  and  electro  platers. 

Automatic  Telephones. — A  complete  installation  of 
the  Strowger  automatic  telephone  exchange  is  to  be 
exhibited  at  the  Chicago  Exhibition.  This  system,  doing 
away  as  it  does  with  all  operators,  is  creating  the  greatest 
interest  amongst  telephone  men.  The  exhibitors  will  be 
able  to  connect  themselves  together  on  this  system,  and  so 
thoroughly  test  the  apparatus  on  a  practical  scale. 

Death. — A  Times  special  telegram,  dated  Jan.  15,  says  : 
'*The  death  is  announced  of  Mr.  Edward  Charles  Cracknell, 
superintendent  of  telegraphs  in  New  South  Wales.  In 
1855  he  went  out  from  England  to  South  Australia  to  act 
as  assistant  superintendent  of  telegraphs  in  that  colony, 
and  three  years  later  he  transferred  his  services  to  New 
South  Wales.  In  1861  he  became  telegraph  superintendent, 
and  held  the  position  up  to  the  time  of  his  death.'' 

Enamelled  Iron. — Shades  of  enamelled  iron  being  a 
very  common  article  of  electrical  commerce,  perhaps  some 
of  our  readers  may  like  to  learn  how  the  process  is  carried 
out.  The  Francois  and  Bertin  process  consists,  according 
to  the  Bcvue  Industnelle^  in  dipping  the  iron  plates  into  an 
enamelling  liquid  composed  of :  borax  24  parts  (by  weight), 
soda  salts  G,  boric  acid  15,  washed  sand  25,  felspar  12*5, 
saltpetre  3 '5,  iluor  spar  3  parts.  The  plates  are  then  dried 
and  fired.     Colouring  is  obtained  by  adding  metallic  oxides. 

Azores  Cables. — The  BuUelbi  de  VElectricUi^  which 
seems  lately  to  have  dropped  completely  out  of  the  running 
in  technical  literature,  publishing  little  but  second-hanc? 
notes,  has  suddenly  developed  a  great  interest  in  the  pro 
posed  French  Azores  submarine  cable,  and  in  a  leading 
article  discusses  the  influence  of  M.  Jules  Roche  in 
launching  this  enterprise.  The  writer  thinks  the  work 
should  be  in  the  bands  of  commercial  men,  and  not  left  to 
bankers  and  company  promoters.  The  article  is  to  be 
continued. 

Telephote. — An  illustration  of  Mr.  Broughton's  tele- 
photo  for  signalling  at  sea,  which  we  described  last  week, 
is  given  in  the  Scientific  American  for  January  7.  The  dot 
and  dash  signals  shown  by  lamps  is  an  effective  way  of 
signalling,  and  as  the  combinations  are  automatically  made 
by  pressing  a  lettered  key,  any  ordinary  (>erson  can  send 
messages,  though,  of  course,  it  requires  a  trained  operator 
to  read  the  signals.-  As  many  as  72  letters  a  minute  have 
been  sent,  and  signals  can  be  read,  it  is  stated,  by  this 
apparatus  further  than  by  flags  in  the  daytime. 

Free    Police    Eleetrio    Communication. — At    a 

meeting  of  the  Police  Committee  of  Forfarshire  held 
recently,  having  reference  to  the  establishment  and  use  of 
telephones  between  populous  places  and  outlying  rural 
districts  with  telephone  call  offices  in  the  county,  it  was 
announced  that  the  committee  had  arranged  to  pay  all 
communieaiions  between  the  public  and  the  police  giving 
police  information.  A  similar  arrangement  was  recently  in 
force  all  over  the  country  for  facilitating  the  giving  of 
information  under  the  Contagious  Diseases  (Animals)  Acts. 

Summary. — A  comprehensive  summary  of  the  progress 
of  electrical  engineering  during  the  past  year,  given  at  the 
commencement  of  the  new  volume  of  the  Engineer^  directs 
attention  to  factory  driving  by  electricity.  So  far  the 
engineers  on  the  Continent  have  used  this  method  more 
than  has  been  the  case  in  this  country.  Perhaps  the  finest 
example,  says  our  contemi)orary,  is  that  at  Herstal,  near 
Lii'ge,  in  Belgium,  where  the  uqw  vcaaWATccA  X-wiVw^  \% 
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entirely  driven  by  electncity.  The  Chemin  de  Fer  du 
Nord  also  employs  tbis  tnetbod  with  success.  A  great 
development  in  the  electrical  branch  of  engineering  is 
looked  for  in  the  coming  year. 

DangenesB  Lifflithoase. — The  lighthouse  at  Dunge- 
ness  has  been  the  subject  of  an  illustration  in  the  Dailt/ 
Graphic  recently.  It  is  interesting  to  learij  that  since  1792 
the  100  yanls  from  low-water  mark  have  increased  to  500 
from  high  water,  the  growth  seawards  being  three  yards  a 
year.  Oil  is  used  in  the  lighthouse,  but  electric  light  baa 
been  in  use  experimentally,  though  there  was  a  common 
complaint  that  it  was  too  brilliant  and  dazzling,  and  that 
vessels  could  not  accurately  ascertain  their  bearings  by  it. 
Moreover,  it  was  said  that  the  coastguards  nearing  one 
another  on  their  beats  actually  came  into  collision  before 
aware  of  each  other's  presence.  Aa  Dungeness  is  easily 
accessible,  further  experimental  trials  will  probably  be 
made  at  tbis  lighthouse. 

Labour  Department. — The  approval  by  the  Govern- 
ment this  week  of  the  formation  of  a  Labour  Department  of 
the  Board  of  Trade  is  an  event  of  some  importance  iu  the 
engineering  world.  The  main  functions  of  the  Labour 
Department  will  be  to  collect^  sift,  and  disiribute  the  fullest 
information  on  the  labour  market.  Correspon'lenta  will  be 
placed  at  the  various  trades  and  commercial  centres  of  the 
country,  and  the  dei>artn3ent  will  have  rcprosontatives, 
mostly  the  British  consuls,  in  the  various  foreign  countries. 
Mr.  Mundella,  as  President  of  the  Board  of  Trade,  is 
responsible  for  the  scheme,  and  the  wide-spreadinj?  interests 
involved  should  make  it  desirable  for  the  Chambers  of 
Commerce  and  other  allied  bodies  to  beurtily  co-oponite 
with  the  work  of  the  new  do[)artment. 

Silk  and  Cotton  Inaalatlon.  —  Mr.  Thatcher 
Luquer,  C.E.,  in  his  thesis  for  electrical  engineering, 
Columbia  College,  deals  exhaustively  with  the  insulation 
resistance  of  cotton  and  silk-covered  wire.  This  thesis  is 
reproduced  in  the  N.  Y.  Eledrir^l  Engineer  -with,  diagrams. 
The  author's  conclusions  are  :  Silk,  shellaced,  is  the  best 
insulator;  plain  silk  coming  next,  being  very  goon, 
although  only  '004  thick  ;  dotible  cotton,  shellaced,  is 
practically  as  good  as  plain  silk  for  voltages  below  120 
volts,  but  is  over  twice  the  thickness.  lb  is  advisable  to 
use  shellac  on  all  cotton-covered  wires,  taking  care  to  dry 
the  coils.  It  may  be  interesting  hero  to  add  that  shellac 
is  almost  the  only  substance  that  does  not  very  materij.l]y 
deteriorate  when  overheated  and  blackened. 

Teaohinff  University  for  London.— The  Convoca- 
tion of  the  University  of  London  on  Tuesday  adopted  a 
scheme  for  the  reconstruction  of  the  university,  embodying 
the  assimilation  of  the  institution  to  the  older  universitioa, 
while  preserving  its  Ira()erial  character.  It  allows  for  the 
passing  of  candidates  not  residing  in  London  as  at  present 
obtains,  and  also  provides  for  the  introduction  of  a  Faculty 
of  Divinity.  This  part  of  the  scheme  was  greatly  objected 
to  by  Dr.  Silvanus  Thompson  and  Mr.  A.  W,  Bennett,  Di . 
Thompson  moving  that  the  tiames  of  those  voting  for  a 
theological  faculty  should  be  entered  on  the  miitutos.  The 
scheme  has  still  to  go  before  the  Senate,  but  it  is  possible 
in  its  present  form  it  may  be  at  length  passed,  and  London 
may  have  what  it  has  so  long  been  without — a  true  teaching 
university. 

L  Guitar  or  Banjo-Playing:  by  Kleotrioity.— An 
ingenious  adaptation  of  electricity  to  music  playing  is 
described  in  the  Western  Electrician  as  the  design  of  Mr. 
W.  H.  Gillman,  of  Boston.  A  guitar  or  banjo  has  electro- 
magnets  fitted  so  as  to  press  on  the  frets  when  energised, 
and   a  plucking    arrangement  strikes   the   strings.     The 
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movements  are  controlled  by  a  moving  strip  of  paper  run 
by  an  electric  motor,  through  guideways  of  a  contact- 
maker,  the  paper  being  previously  stamped  out  in  dots  and 
dashes  corresponding  to  the  tune.  Well,  well !  we  suppose 
they  do  these  things  better  in  Boston,  but  as  for  ourselves 
we  prefer  the  skill  and  delicacy  of  a  Spanish  player.  The 
tendency  of  this  century  seems  to  be  to  leave  skill  of  hand 
to  grind  out  music  and  painting  by  machinery — but,  as 
Ruskin  says,  you  can  get  nothing  but  dust  by  mere 
grinding. 

Acciunulator  Traction. — An  electric  car  is  being 
run  experimentally  on  the  storage  battery  system  on  the 
Ninth  Avenue-road  in  New  York.  The  car  weighs  6J  tons, 
carrying  144  cells  each  of  27lb.,  having  a  capacity  of  140 
ampere-hours,  at  an  average  discharge  of  25  amperes.  The 
gradients  on  the  three  milea  are  heavy,  one  being  no  less 
than  6  per  cent,  for  200ft.  On  tho  up  trip  31  amperes  are 
used  ;  a  current  of  75  amperes  may,  however,  be  taken. 
The  time  is  24  minutes  50  seconds.  On  the  down  trip, 
mostly  descending,  the  average  current  is  19  amperes,  and 
the  time  22  minutes  30  seconds.  The  entire  double  trip 
has  been  done  in  47  minutes  20  seconds.  The  batteries 
are  made  by  the  Acme  Storage  Battery  Company,  and  the 
company  claim  that  tho  cost  of  running  is  4Jd.  per  car 
mile,  though,  as  no  figures  are  given,  this  is  evidently  only 
an  estimate. 

Electricity  in  the  Rookies  — An  exciting  {taper  was 
read  before  the  Royal  Meteorological  Society  on  Wed- 
nesday on  "  The  High  Altitudes  of  Colorado,"  by  Dr. 
Williams,  who  (juoted  snme  striking  examples  of  electrical 
[»heru)mena  witnessed  on  Pike's  Peak  (14,147ft.)  by  the 
observer  oi  tho  U.S.  Weather  Bureau.  During  a  violent 
thunderstorm  Hashes  of  fire  and  loud  re]>orts,  with  heavy 
showers  of  sleet,  Eurrouiided  the  summit  in  all  directions, 
and  brilliant  jets  of  Hamo  of  a  rose  white  colour  jumped 
from  point  to  point  on  the  electric  wire,  while  the  cups  of 
the  anemometer,  which  were  revolving  rapidly,  appeared  as 
otiG  solid  rin^  of  fire  from  which  issued  a  loud  rushing  and 
hissing  sound.  During  another  .storm  the  observer  "  was 
lifted  off  bis  foot  by  tho  electric  fluid,"  while  the  wristband 
of  his  woollen  shirt,  as  soon  as  it  became  damp,  formed  a 
fieiy  ring  aroiuul  his  arm. 

Alumininm  Piatiag:.— Much  interest  was  aroused  by 
the  account  recently  given  of  the  work  of  electroplating  the 
ironwoikof  thoPhiladolpbiaCity  Hail  tower  with  aluminium. 
It  will  take,  it  is  thought,  three  years  to  complete  the  work, 
as  tho  aluminiuni-})lating  is  very  tedious  work,  and  there 
is  a  surface  of  50,000  square  feet  to  be  covered.  The  huge 
tanks  were  erected  in  April  last,  and  one-eighth  of  the 
whole  work  baa  been  accomplished.  The  iron  is  first  given 
baths  of  caustic  soda,  of  dilute  sulphuric  acid,  and  of 
copper  solution  in  immense  tanks,  28ft.  long,  4ft.  wide, 
and  5ft.  dee|),  holding  3,800  gallons.  The  alurainium 
unk  holdti  about  7,000  gallons,  and  receives  the  work  after 
it  has  been  dipped.  Nearly  10  tons  of  aluminium  will  be 
required  to  coat  the  whole  surface.  The  current  is 
supplied  by  four  large  dynamo,  and  the  buildings  have 
been  specially  erected  for  this  undertaking. 

Old  Students*  Association. — A  meeting  of  the  Old 
Students'  Association  will  be  held  at  the  Central  Institu- 
tion, Exhibition-road,  S.W.,  on  Friday,  January  20,  at 
8  p.m.,  when  a  paper  will  be  read,  entitled  "Central 
Station  Notes,"  by  VV.  Brew  and  P.  G.  Ledger,  members, 
which  will  be  fidly  illustrated  by  opiical  lantern. 
Synopsis  : — Boilers:  coal  consumption,  special  steaming  for 
short  periods,  feed  water,  sfiecimens  of  boiler  tubes  from 
breakdowns.  Engines  :  continuous  running,  efficiency, 
direct  coupling,  governors,  experimental  results,  indicator 


cards.  Dynamos :  parallel  working  with  different  types  of 
Duchine,  lag  of  induction  in  large  machiaes,  experimental 
results,  effects  of  form  of  characteristic  on  compound 
machines  in  parallel  working.  Switchboards :  instruments, 
etc.,  regulation,  practical  and  reliable  standards.  Supply  : 
theatres,  etc.,  curves  from  Royal  English  Opora  House, 
motors  in  central-station  working. 

Rotary-Corrent  Plant. — One  of  the  moat  complete 
illustrated  descriptions  ever  given  in  a  foreign  technical 
pajier  is  published  this  week  in  the  Ehkiroiethnischc 
Zeiisckrift  (January  13)  of  the  multiphase-current  central 
station  at  Lauffen  for  supplying  the  town  of  Heilhronn. 
As  this  is  the  first,  and  at  present  only,  instunce  of  the  utili- 
sation of  the  rotary  current  for  central-station  distribution, 
additional  interest  is  added  to  the  presentation  of  the  plans 
and  drawings,  carried  out  by  the  Oerlikon  Company  to  the 
plans  of  Herr  Oscar  von  Miller,  of  Frankfort.  The  work 
was  commenced  in  September,  1891,  and  the  station  was 
started  on  January  10,  1892,  There  are  now  9.600  lamps 
of  16  c.p.  supplied  from  this  source,  beaiiies  rotary-cuirent 
motors.  The  current  is  generated  at  Ileilbronn  at  50  voltB, 
4,000  amperes,  and  is  transformed  up  to  5,000  volts.  It  is 
reduced  to  1,500  volts  in  the  prim-iry  transformers,  and 
again  to  ordinary  pressure  at  the  secondary  transformers 
for  the  lamp  circuits. 
H  Painting:  by  Electricity. — New  uses  and  applica- 
tions for  electric  motors  are  coming  forward  week  by  week, 
not  the  least  useful  and  interesting  beicig  that  of  painting 
by  electricity.  One  wonders  at  first  how  this  can  be  done  ; 
but  wonder  soon  changes  to  admiration  of  the  bold  inge- 
nuity of  the  man  who  a(»plied  the  simple  process  when  the 
apparatus  is  explained.  It  seems  that  the  Electricity 
Building  at  the  Chicago  Exhibition  wanted  painting 
quickly,  so  Mr.  C.  Y.  Turner  devised  a  8j>ray  paint-brush 
made  of  a  piece  of  metal  tubing  hammered  flat,  just  leaving 

I  a  slit  sufficient  to  allow  the  admission  of  a  cardboard.  This 
is  attached  to  a  hose,  the  hose  dips  in  a  barrel  of  liquid 
paint — *'  kalsomine  " — passing  by  way  of  a  rotary  electric 
pomp,  driven  by  a  5h.p.  motor.  The  painter  seizes  the 
gu-pipe,  holds  it  about  18in.  from  the  surface  he  is  deco- 
rating, turns  on  the  tap,  and  the  work  is  done.  Two  men 
on  a  movable  scaffolding  can  do  more  in  one  day  with  this 
paint  squirt  than  a  dozen  men  with  brushes  could  manage 
in  a  fortnight. 
■  Railway  Safety  ApplianoeB, — In  Major  Marindin's 
re{K)rt  on  the  Thirsk  accident  of  November  last^  when  nine 
persons  were  killed  and  39  injured,  a  paragraph  occurs  on 
the  use  of  safety  appliances.     Major   Marizidin  remarks 

rthat  there  are  in  existence  several  combinations  of  elec- 
trical and  n^chaui^k  appliances,  the  use  of  one  of  Yvhicb, 
so  long  as  everything  was  maintaiiied  in  good  order,  would 
make  it  impossible  for  such  an  accident  as  this  to  occur 
unless  a  driver  were  to  run  deliberately  past  fixed  signals. 
It  is  the  duty,  he  says,  of  all  railway  companies  to  adopt, 
upon  their  important  lines  at  any  rate,  some  safety  appli- 
ance which  will  prevent  a  mistake  made  by  one  signalman 
■  from  causing  an  accident.  If  there  be  such  a  machine 
which  has  been  proved  to  be  reliable,  and  as  some  of  the 
ioTentions  mentioned  have  been  in  general  use  for  some 
years  upon  three  lines  of  railway,  and  in  partial  use  upon 
others,  and  have  been  found  satisfactory,  he  would  strongly 
urge  not  only  the  North-Eastern  Kailway  Company,  but 
other  railway  companies  also  to  give  this  question  their 
immediate  consideration. 

The  Kleotro-Harmonic  Society. — Asmoking  concert 
will  be  held  on  Friday,  January  27, 1893,  at  the  St.  James's 
Hall  Kestaurant  (Banquet-room),  Kegent-street,  W.,  at 
8  o'clock.  Artistes  :  Mr.  James  Brown,  Mr.  J.  Gawthrop, 
Mr.   Darid  Strong,  and  Mr.  Robert  Grice;  double  bass, 


Mr.  Haydn  Waud ;  pianoforte,  Mr.  Alfred  E.  Izard  j 
magical  art,  Dr.  Holden  ;  musical  directors,  Mr.  T.  E, 
Gatehouse  and  Mr.  Alfred  E.  Izard.  Programme — Part  I.: 
Madrigal,  "Come,  let  us  join "  (Beale),  Messrs.  J.  Brown, 
J.  Gawthrop,  D.  Strong,  and  R.  Grice  ;  song,  "  Margarita  " 
(Lohr)j  Mr,  James  Gawthrop;  pianoforte  solo,  "Fantaisie — 
Impromptu"  (Chopin),  Mr.  Alfred  E.  Izard  j  song,  *' Vul- 
can's Song  *'  (Gounod),  Mr.  Robert  Grice  ;  double  bass  solo, 
^•Fantaiaie"  (Waud),  Mr.  Haydn  Waud;  song.  "But  One" 
(Bflvan),  Mr.  David  Strong;  magical  art,  Dr.  Holden. 
Part  II :  Glee,  *'  Mynheer  Vandunck  "  (Bishop) ;  song, 
"Good-night,  Beloved"  (Balfe),  Mr.  James  Gawthrop; 
song,  "  A  Soldier's  Song"  (Mascheroni),  Mr.  Robert  Grice; 
double  bass  solo,  '*  Air  Vari6  "  (Richardson),  Mr.  Haydn 
Waud  ;  part  song,  *'  I  Know  a  Maiden  "  (Hatton) ;  song, 
"The  Distant  Shore *'  (Sir  A.  Sullivan),  Mr.  David  Strong; 
magical  art,  Dr.  Holden. 

Efficiency  of  Alternating  Plant. — The  case  is  stated 
of  an  alteniating-curretit  station  running  1,300  lights  from 
97  transformers  on  1,100-volta  circuit,  reduced  20  to  1. 
The  instruments  are  correct,  and  in  a  month  of  31  days 
the  manager  finds  he  has  a  primary  output  equal  to 
120,490  secondary  ampere-hours,  while  his  meter  readings 
sum  up  to  only  72,560.  This  is  the  first  case  in  which 
wo  have  seen  the  actual  tigures  given.  Prof,  Harris  J. 
Kyan,  discussing  the  case  in  the  New  York  Elec- 
trical Engiruefj  maintains,  taking  the  Sibley  College 
figures  of  magnetising  currents  necessary,  that  with 
the  best  new  type  of  transformers,  and  grouping 
them,  the  manager  of  the  above  inst.alIation  sho  uld 
be  able  to  reduce  his  loss  two  thirds,  and  so  sell 
32,000  more  secondary  ampere-hours  than  at  present 
without  increasing  the  current  output  from  the  station, 
nor  the  cost  for  fuel.  At  Cornell  University  they 
have  1,300  lamps  with  15  transformers  with  a  maximum 
current  of  35  amperes  at  1,100  volts.  They  use  two 
low-pressures,  52  and  104  volts,  and  Prof.  Ryan  adds, 
"considering  the  ease  with  which  two  transformers  may  be 
used  for  a  three-wire  sub-station,  it  is  astonishing  that  this 
plan  has  not  been  more  used  for  distributing  from  the 
larger  sizes  of  transformers." 

Electric  Winding  Machinery. — We  are  becoming 
quite  besieged  lately  with  electrical  catalogues,  certainly 
showing  a  healthy  state  of  the  industry.  Messrs.  Eruest 
Scott  snd  Mountain,  of  Newcastle,  whose  list  of  dynamos 
we  recently  mentioned,  have  now  issued  a  fine  catalogue  of 
*'  Electric  Winding  Machinery,  Electric  Motors,  and  Acces- 
sories," in  connection  with  haulage,  pumping,  winding,  and 
transmission  of  power  generally,  which  is  a  speaking 
tribute  to  the  extension  of  this  important  branch  of  elec- 
trical engineering.  The  "  Tyne "  dynamo,  as  specially 
constructed  for  mining  work,  has  one  huge  two-pole  magnet 
with  a  single  coil  on  the  top.  and — shade  of  Swinburne  ! — 
two  eyeboltfi.  It  is  a  very  workmanlike  machine,  simple, 
exceedingly  well-built  and  accessible,  and  moderate  in 
price.  For  distances  under  half  a  mile  to  motors  300  volts 
IB  recommended  as  the  best  pressure,  and  over  this  up  to,  say, 
a  mile  500  volts.  Motors  for  cranes  are  specially  illustrated, 
as  well  as  smaller  model  motors.  Electric  pumping  is  dealt 
with  fullyj  and  the  plant  as  supplied  to  the  North  Seaton 
Colliery  is  well  illustrated.  Diagrams  are  given  of  haulage 
plant,  of  which  the  company  have  had  considerable 
experience.  Hoists,  cranes,  and  capstans  electrically  driven 
are  shown,  as  already  used  in  woi  king  ;  and  for  hot  climaiefl 
the  punkah  puller  will  be  accepuble.  Electric  coal-cutters, 
now  beginning  to  prove  very  useful,  are  shown ;  and  the 
Hsi  ends  with  '*  Tyne  "  combined  engines  and  dynamos  for 
light  and  power,  telephones,  cables,  and  lamps — altogether 
a  very  fine  list. 
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Enffineerinff  Congress  at  Chioago. — The  preBident 
of  the  World's  Coogress  Auxiliary  has  appointed  a  com- 
mittee to  make  arrangemeats  for  a  conference  od  ongineer- 
ing  education,  as  a  part  of  the  general  engineering  con- 
gresBes  to  be  hold  from  July  31  to  August  5.  The  scope 
of  the  conference  will  include  all  matters  relating  to  the 
course  of  instruction  and  equipment  of  inatitucions  giving 
instruction  in  civil,  electrical,  mechanical,  mining,  muni- 
cipal, military,  and  naval  engineering,  and  in  architecture. 
Steps  have  already  been  taken  to  secure  papers  from  lead- 
ing engineers.  The  committee  proposes,  subject  to  amend- 
ment, the  following  list  of  subjecta  to  be  considered  by  the 
conference:  1.  Present  state ot  collegiate  engineering  educa- 
tion in  the  leading  countries  of  the  worlds  to  include :  (a)  His- 
torical outline  as  to  origin,  age,  grade,  and  support  of  the 
schools  and  colleges  giving  engineering  education ;  {b) 
qualification  for  admittance ;  (c)  courses  of  study  in  civil, 
electrical,  mechanical,  mining,  military,  municipal,  and 
naval  engineering,  and  in  architecture  ;  (i)  equipment;  {e) 
laboratory  work  and  field  practice.  2.  The  ideal  engineer- 
ing  education.  3.  Maximum  and  minimum  mathematics 
necessary  for  an  engineer.  4.  Modern  foreign  languages 
in  an  engineering  course  of  study,  d.  Practical  labo- 
ratory work  and  field  practice.  6.  Shop,  laboratory, 
and  field  equipment.  7.  Original  research  by  students. 
8.  Best  method  of  training  engineering  students  in 
technical  literary  {work.  9.  Best  methods  of  studying 
current  technical  literature.  10.  Drawing  for  engineering 
students.  11.  Number  of  hours  per  day,  days  per  week, 
and  weeks  per  year  required  in  college  work.  12.  Vaca- 
tion work.  13.  Graduation  theses.  14.  Degrees  con- 
terred.  15.  Present  favourable  and  unfavourable  tendencies 
in  engineering  education.  16.  Views  of  practising  engineers 
as  to  the  needs  of  engineering  education,  17.  Comparison 
between  American  and  European  methods  iu  engineering 
education. 

Electrical  Sabways.— Mr.  Wm.  Maver,  jun.,  has  an 
article  on  •'  New  York's  Electrical  Subways  "  in  the  New 
York  Elecirkal.  En^inetr  for  the  4th  inst.  It  seems  that 
there  are  70  miles  of  high-potential  subways  in  the  city, 
45  miles  of  telegraph  and  telephone  subways,  and 
160  miles  of  Edison  conduits — in  all,  275  miles.  The 
material  is  mainly  wrought-iron  piping,  but  cast  iron, 
cement,  creosoted  wood,  etc.,  are  also  used.  The 
ducts  range  from  2in.  to  4in.  in  diameter,  and  there 
are  in  all  1,312  miles  of  ducts,  exclusive  of  Edison 
conduits,  of  which  there  are  160  miles.  Rough  tests 
indicate  that  in  iron  piping  self-induction  losses  are  about 
three  times  greater  when  the  conductors  of  each  circuit 
are  in  separate  ducts,  than  when  they  are  in  the  same 
ducts.  These  pipes  are  18ft.  to  21ft.  long  and  ^in.  thick, 
weighing  5Jlb.  to  81b.  per  foot.  i'hey  are  dipped  in 
a.sphaltum  preservative  mixture.  Some  of  the  obstruc- 
tions found  are  of  a  curious  nature.  One  was  a 
mandril,  another  an  old  umbrella,  cement  and  stones 
being  naturally  the  most  frequent.  Plans  are  given 
of  the  running  of  the  subways  in  different  parts  of 
the  city,  and  a  diagram  is  also  given  of  a  new  form  of 
distributing-box  which  has  given  much  satisfaction.  The 
subways  have  a  caf)acity  for  45,000  miles  of  telephone  and 
telegraph  conductors,  and  5,000  miles  of  high-poteotial 
cables.  There  are  at  present  23,000  miles  of  telephone 
and  telegraph  wires  laid,  and  about  600  miles  of 
high-pre>sure  c:ibles,  on  132  electric  light  atid  power 
circuits.  Of  these,  dS  are  continuous  and  44  alternat- 
ing. They  carry  current  for,  approxiuiaiely,  3,300  arc 
lamps  and  80,000  iucandesconts,  and  the  circuits  vary 
from  one  to  14  miles  with  a  tendency  to  longer  circuits, 
the  maximum  pressure  being  3,500  volts  ;  but  the  cables 


could  probably  stand  up  to  6,000  volte.  The  ducte  are 
owned  by  six  difTerent  electric  light  companies  and  six 
different  telegraph  and  telephone  companies. 

Train-Iiigrhtingr  in  Prance— The  French  railway, 
the  Chemin  de  Fer  du  Nord,  will  shortly,  announces  the 
Bulletin  Inienxationd,  introduce  electric  lighting  to  the 
saloon  cars,  sleeping  and  toilet  cars  of  the  first,  second,  and 
third  class  on  its  lines.  The  company  have  decided,  after 
long  trials  on  isolated  carriages,  to  experiment  on  a  large 
scale.  The  current  is  obtained  from  accumulators  supplying 
lamps  of  6  cp.,  8  cp.,  and  10  c.p.,  according  to  the  carriages. 
The  accumulators  number  16,  mounted  in  boxes  in  groups  of 
two,  being  thus  very  portable.  The  eight  double  cells 
are  arranged  in  boxes  suspended  beneath  the  frame : 
they  are  accessible  from  the  steps  and  closed  in  by 
doors.  Each  cell  is  composed  of  nine  plates — four 
positives  and  five  negatives — contained  in  a  small  ebonite 
case,  which  is  capable  of  carrying  11  plates.  The  plates 
are  200mm.  high  by  100mm.  wide  and  6mm.  thick  (7jin. 
by  3 Jin.  by  Jin.).  The  plates  weigh  900  grammes  each,  or 
8-1  kilos  (i7jlb.)  per  cell,  and  they  have  a  minimum 
capacity  of  14  ampere-hours  per  kilogramme  of  plate 
{6  J  ampere-hours  per  pound).  Each  cell  complete  weighs 
12*73  kilos,  and  the  two  cells  in  a  box  weighs  30  kilos, 
and  the  whole  16  cells  2-40  kilos  (or  5281b.),  to  which 
must  be  added  150  kilos  (3301b.)  for  the  carriers  placed 
beneath  the  car.  The  battery  has  a  total  minimum  capacity 
of  113'4  ampere-hours.  Thirty-volt  lamps  are  used  of 
10  c.p.  for  first-class  cars,  8  c.p.  for  second-class,  and  6  c.p. 
for  third-class  and  lavatories  of  all  classes.  They  consume 
2*9  to  3  watts  per  candle-power,  and  have  a  minimum  life 
of  300  hours.  They  are  carried  by  a  hard-wood  cylinder 
carrying  lamp,  lamp  socket,  and  reflector,  the  latter  being 
of  very  while  enamelled  iron.  This  apparatus  is  slipped 
into  the  lantern,  taking  the  place  of  the  oil-lamp.  Two 
switches  are  fixed  in  a  little  box  at  either  end  of  the  car, 
so  that  the  lamps  can  be  lighted  or  extinguished  from  the 
outside.  The  connections  are  arranged  so  that  the  batteries 
can  be  charged  without  taking  them  out  of  their  comiMurt- 
ments.  The  cables  are  made  specially  strong  to  stand  the 
wear  and  tear.  They  are  run  along  the  roof  fixed  by 
soldered  zinc  clips.  When  the  oil-lamps  are  required,  all 
that  is  necessary  is  to  open  the  lantern,  take  out  the 
electric  lamp  with  socket,  and  elip  the  oil-lamp  into  the 
same  place. 

Dynamo-Driving, — We  gave  an  abstract  on  December 
30th  last  year  of  a  paper  read  by  Mr.  P.  Diamond  before 
the  Engineering  Association  of  New  South  Wales,  on 
"  Dynamo-Driving  by  Compound  Engines."  The  following 
remarks  on  this  paper  and  the  discussion  are  given  by  the 
Australiun  Engiiu'fring  Jonrnel :  '*  The  author  advances 
many  ])oint3  of  interest,  but  they  are  so  wrapped  up  and 
hidden  as  to  be  of  little  practical  use.  The  readings  of 
several  diagrams  appear  to  bo  in  error,  more  particularly 
the  one  (No.  4)  taken  from  the  pair  of  compound  non- 
condensing  horizontal  engines  at  the  Centennial  Hall, 
which  are  stated  to  give  an  efficiency  of  '9.  We  are 
inclined  to  doubt  whether  any  engines  could  be  found  yield- 
ing an  efficiency  such  as  this.  Judging  from  the  remarks 
made  by  various  members,  it  is  desirable  to  have  the 
plant  arranged  in  units  of  power,  so  that  so  soon  as  the 
load  exceeds  one  power,  another  may  be  connected,  thus 
saving  the  waste  arising  when  the  load  varies  between  a 
minimum  and  maximum  widely  separated.  Some  of  the 
leading  electrical  engineers  of  the  Old  W^orld  have  been, and 
are,  concentrating  their  energy  and  ability  iu  endeavouring 
to  do  away  with  or  materially  reduce  the  friction  of  the 
motor  used  to  develop  electrical  power.  Mr.  Diamond 
pointed  out  defects  already  well  known    to   those  con- 
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variant  with  this  class  of  engineering,  but  failed  to  offer 
any  suggestions  as  to  hovr  the  difficulty  might  be  over- 
come. A  destructive  policy  is  sometimes  all  that  can  be 
indulged  in,  but  whenever  possible  a  constructive  one 
•hould  be  suggested  in  its  place,  because  it  is  tolerably 
easy  to  point  out  defects  that  have  long  been  recognised, 
but  not  so  easy  to  oCFer  some  scheme  which  shall  do  away 
with  such  defects.  Probably  the  members  of  the  associa- 
tion will  not  be  content  to  let  the  matter  rest  as  it  is,  and 
when  the  new  session  commences  someone  will  endeavour  to 
take  up  the  question  where  Mr.  Diamond  left  off,  to  treat  it 
moreexhau8tively,andendeavour,if  possible,  to  show  how  the 
defects  and  loss  of  power  may  be  obviated.  Such  a  paper 
thoroughly  worked  up,  would  prove  of  lasting  benefit,  and  at 
least  show  in  what  direction  engineers  must  turn  their 
attention  if  the  desired  end  is  to  be  trained.  That  Mr. 
Diamond  has  done  good  in  bringing  the  subject  forward  no 
one  will  deny,  but  as  the  matter  stands  now  it  is  incom- 
plete, and  unsatisfactory.  This,  however,  does  not  restrain 
us  from  expressing  the  hope  that  it  will  not  be  so,  and  if 
an  Australasian  engineering  association  can  at  all  advance 
towards  the  solution  of  this  problem,  which  is  proving 
itself  a  hard  nut  for  the  most  export  engineers  of  the 
whole  world,  the  author  of  the  j^aper  now  under  considera- 
tion will  have  achieved  a  worthy  object." 

Cobalt  and  Palladiam  Plating, — The  (taper  by 
Mr.  Swinburne  last  year  on  commercial  electrolysis  had 
the  vast  advontage  of  being  intensely  practical  while  rang- 
ing over  a  wide  area.  It  may  prove  a  veritable  mine  of 
wealth  for  some  of  the  younger  members  of  the  electrical 
engineering  profession,  some  of  whom  with  a  bint,  the 
necessary  knowledge,  and  a  little  smw/aire,  might  carve 
out  a  serviceable  slice  of  nubrtment  from  that  large  oyster — 
the  business  world.  There  are  many  such  bints  given  in 
the  paper  and  the  discussion,  to  which  we  may  return 
again.  But  for  the  present  moment  we  would  direct 
further  attention  to  the  kindred  processes  of  cobalt  and 
palladium  plating.  Prof.  Silvanus  Thompson  has  drawn 
attention  strongly,  not  onlyat  the  discussion,  but  at  the  exhi- 
bition at  the  Finsbury  College,  to  the  great  advantages  which 
arise  from  the  use  of  cobalt  instead  of  nickel  for  plating. 
"The  one  white  metal/'  says  Prof.  Thompson,  **  which  will 
stand  a  London  atmosphere,  with  fog  and  the  [iroducts  of 
combustion,  is  the  metal  cobalt.  I  have  in  my  kboratory 
articles  coated  with  cobalt  that  retain  their  colour  marvel- 
lously. Had  they  been  coated  with  nickel,  they  would 
have  been  yellow  in  three  months ;  or  if  with  silver,  thoy 
would  have  been  black  in  a  fortnight.  Why  do  not  n:ckeU 
platera  use  cobalt?  It  is  as  simple  as  nickelplating."  Why 
not.  indeed  ?  Let  us  point  out  that  the  time  is  not  so  far 
distant  since  nickel  was  first  used  ;  that  the  introduction 
of  nickelplating  must  have  been  owing  largely  to  the 
enterprise  and  persistence  of  one  man  at  first  in  bring- 
ing it  before  the  market;  that  its  use  is  now  enor- 
raons  and  profitable ;  and  that  the  same  order  of 
events  will  have  to  be  followed  in  introducing  cobalt. 
This  field — and  it  is  evidently  a  wide  one— is  open.  Who 
will  take  it  up  and  labour  therein  1  Another  process  is 
that  described  by  Mr.  C,  0.  Lloyd  in  the  **hard  silver" 
plating — an  alloy  of  silver  with  10  per  cent,  of  cadmium, 
which  is  now  being  taken  up  commercially  on  a  consider- 
able scale.  But  a  third  process — that  of  palladium  plating — 
aUo  mentioned  by  Mr.  Lloyd,  is  not  yet  much  used,  though 
here  also  is  a  field  for  successful  work.  Says  Mr.  Lloyd, 
"the  non-oxidisability  of  palladium  and  its  perfect  adhesion 
to  the  underlying  metal — when  these  qualities  become  more 
widely  known — point  to  a  great  future  forpalladium  plating; 
and  our  experience  with  it  shows  it  to  be  superior  to  any 
other  metal  for  coating  mirrors  which  have  to  stand  the 


intense  heat  produced  by  arc  lamps."  The  young  electrical 
engineer  stands  in  a  similar  position  in  the  domains  of 
physical  science  to  that  of  the  early  settlers  in  the  back- 
woods. The  pioneers  have  prospected ;  it  depends  upon 
the  endeavours  and  persistence  of  the  early  workers,  and 
the  proved  utility  of  the  process  on  which  they  work, 
whether  a  scientific  discovery  can  be  rendered  serviceable 
and  their  own  lives  rendered  comfortable  by  the  returns 
from  the  practical  application  of  their  scientific  knowledge. 

Nottinerhani  Teohnioal  Schools. — An  extensive 
exhibition  of  electrical  and  other  machinery  has  been 
arranged  by  Prof.  W.  Robinson  in  connection  with  the 
inauguration  of  the  new  technical  schools  of  the  Nottingham 
University  College.  Among  the  chief  attractions  is  a 
working  fast-speed  Whealstone  telegraphic  apparatus,  lent 
by  the  Postmaster-General,  which  is  connected  from  the 
research  laboratory  to  the  engineering-room,  and  messages 
are  despatched  from  one  to  the  other  at  the  extraordinary 
high  speed  of  600  words  per  minute,  a  speed  which  has  been 
specially  obtained  for  the  occasion.  There  is  also  a  fine  private 
collection  of  submarine  cables  and  old  telegraph  instruments 
sent  by  Mr.  G.  U.  Comport,  superintending  engineer  of 
the  North  Midland  district.  Some  beautiful  specimens  of 
cables  are  also  sent  from  the  Post  Office  by  Mr.  W.  H. 
Preece,  F.R.S.  The  electrical  engineering  arrangements 
are  under  the  direction  of  Mr.  G.  N.  Partridge,  assistant 
superintending  engineer,  and  the  working  of  the  apparatus 
by  Messrs.  E.  W.  Lloyd,  Snowdin,  Crane,  Coke-Smith, 
Heany,  Walker,  and  Wells,  telegraphists  who  are  students 
of  the  University  College,  under  the  su[)ervision 
of  the  college  teacher,  Mr.  F.  G.  Richardson.  In 
the  engineering  laboratory  is  shown  a  very  interesting 
mechanical  device,  by  Mr.  Joseph  Goold,  which  consists  of 
superimposed  elliptical  motions,  similar  curves  being 
traced  of  varying  amplitude  by  the  application  of  friction, 
and  beautiful  efiects  and  shading  being  produced.  In 
the  research  laboratory  there  is  an  exhibit  of  electrical 
apparatus  by  Mr.  R.  W.  Paul,  of  Hatton-garden,  a 
former  student  of  Prof.  Robinson's.  In  the  same 
apartment  the  National  Telephone  Company  display 
many  of  the  latest  inventions  in  this  direction, 
including  a  new  call,  which  is  caused  by  the  vibration 
of  two  diaphragms;  the  stronger  the  current  the  higher  the 
note.  At  the  central  tables  in  this  room  is  a  complete  col- 
lection of  accumulator  plates,  presented  to  the  college  by 
the  Electrical  Power  Storage  Company  and  the  Crompton- 
Howell  Company.  Messrs.  Crompton  also  exhibit  on  the 
ground  floor  a  complete  electric  plant  illustrative  of  cen- 
tral station  apparatus,  including  armatures  of  dynamos, 
large  accumulators,  switches,  and  electric  measuring  instru- 
monts,  as  well  as  a  model  showing  a  culvert  such  as  is  used 
in  the  street,  with  the  system  for  electric  lighting.  This  is 
for  low-pressure  work,  such  as  is  intended  for  use  in  Notting- 
ham. The  Brush  Company  have  sent  parts  of  the  Mordey 
alternating-current  dynamos,  with  high-pressure  trans- 
formers and  switches.  Messrs.  Nalder,  of  London,  show 
electric  and  measuring  instruments,  while  in  the  same 
room  is  a  cyclometer  invented  by  Mr.  Ransom,  son  of  Dr. 
Ransom,  and  made  by  Messrs.  Manlove,  AUiott,  and  Co., 
for  recording  variation  of  speed  in  any  part  of  the 
revolution  of  shafting.  The  main  engine  is  another  special 
exhibit,  and  was  made  by  this  firm,  and  drives  the 
shafting  of  the  ordinary  machinery  throughout  the  building. 
Prof.  Clowes  exhibits  a  lamp  for  detecting  exceedingly 
smalt  proportions  of  inflammable  gas  in  the  atmosphere, 
which  is  22  times  as  sensitive  as  the  ordinary  safety  lamps. 
There  are,  besides,  many  exhibits  of  the  lace  industry,  and 
Prof.  Robinson  is  to  be  congratulated  on  the  success  and 
interesting  character  of  the  exhibition. 
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WHAT  IS  ELECTRICITY  ?— H. 


BY   SYDNKY   F.    WALKER. 


In  the  present  article,  and  in  those  with  which  he  hopes 
to  follow,  the  writer  proposes  to  endeavour  to  support  the 
position  ho  took  up  in  the  former  article  on  tbo  subject. 

It  may  at  once  be  allowed  that  the  subject  is  a  very 
difficult  one,  and  that  it  is  principally  so  because  so  much 
of  the  work  has  to  be  thrown  on  the  imagination.  There 
is  also  another  cause  which  makes  an  examination  of  the 
subject  a  difficult  one — viz.,  that  those  who  have  given  any 
thought  to  the  matter,  who  have  generally  taken  a  different 
view  from  that  put  forward  by  the  writer  of  this  article, 
illustrate  their  arguments  principally  by  reference}^  to 
laboratory  apparatus,  while  engineers  must  necessarily  Ittok 
at  the  subject  from  the  i>oint  of  view  of  the  practical 
apparatus  they  are  in  the  habit  of  dealing  with  in  their 
everyday  work. 

It  was  [>ointed  out  in  the  former  article  that  one  of  the 
greatest  difficulties  that  are  met  with  in  dealing  with  the 
subject  is  that  of  realising  that  every  body  is  in  motion 
within  itself,  not  only  when  heated  as  we  understand 
the  term»  but  when  it  ia  in  the  state  which  we  call 
cold. 

Another  difficulty,  again,  in  lifting  the  screen  that  hides 
electrical  actions  from  our  view  is  that,  as  already  pointed 
out,  our  senses  do  not  give  us  any  notice  of  electricity  or 
even  of  electric  currents  pn  se^  but  only  of  the  results  pro- 
duced by  electricity,  or  by  the  passage  of  electric  currents, 
after  the  force,  or  whatever  we  choose  to  call  it,  has  ceased 
to  be  electricity. 

We  know  that  by  making  certain  anangements  we  create 
what  we  call  an  electrostatic  charge,  or  we  can  cause 
certain  phenomena  that  we  have  agreed  to  call  the  passage 
of  an  electric  current,  but  we  only  know  of  the  existence  of 
the  charge,  or  of  the  passage  of  the  current,  when  either 
one  or  the  other  has  been  transformed  into  some  other 
form  of  energy  that  our  senses  can  take  cognisance  of. 

Thus  we  know  that  by  applying  a  certain  E.M.F.  to  the 
terminals  ofa  particularincandescent  lamp,  a  certain  current, 
as  we  have  agreed  to  call  it,  will  pass,  and  that  when  this 
current  passes  the  lamp,  if  properly  constructed,  will  be 
heated  to  a  certain  temperature,  and  will  give  out  light 
equal  to  that  given  by  a  certain  number  of  sperm  candles. 
We  are  able  even  to  accurately  measure  the  quantity  of 
coal  and  water  that  must  be  used  in  the  boiler  chat  is  fur- 
nishing steam  to  the  engine  which  is  driving  the  dynamo 
to  which  the  lamp  is  connected,  in  order  that  the  lamp  may 
give  out  its  light  for  a  certain  time. 

But  with  all  this,  tar  in  advance  as  it  is  of  what  can  be 
done  in  the  sister  branches  of  engineering,  we  only  know 
of  the  electric  current  that  has  been,  after  it  has  passed,  by 
reason  of  the  heat  which  it  has  given  birth  to.  And  the 
same  thing  is  true  with  an  electrostatic  charge.  We  see 
its  effects  when  it  has  become  heat  in  the  form  of  a  spark, 
whether  it  be  from  a  Leyden  jar  or  from  a  thundercloud  j 
we  can  obtain  mochanicai  evidence  of  its  presence  by  means 
of  an  electroscope ;  but  in  neither  case  can  we  know  that 
electricity  is  actually  present  in  the  same  sense  that  we  know 
that  heat,  or  light,  or  sound  are  present. 

Pausing  a  moment,  seeing  that  we  know  of  the  presence 
of  electricity  only  when  it  has  become  transformed  into 
heat,  in  one  set  of  phenomena,  and  seeing  that  we  know 
that  heat  is  a  mode  of  motion,  does  it  not  seem  probable 
that  electricity  is  also  a  mode  of  motion,  and  that  the  con- 
version from  one  to  the  other  is  merely  a  variation  of  the 
period  of  the  motion?  Passing  on  to  the  position 
the  writer  has  ventured  to  take  up.  This  view  is  that 
heat,  light,  electricity,  and  sound  are  merely  different 
forms  of  molecular  motion,  to  which  all  substances  are 
subject,  but  in  different  degrees.  We  know,  for  instance, 
that  all  bodies  conduct  all  the  forms  of  energy  named, 
but  with  differetit  facilities.  Further,  we  know  that,  with 
a  few  exceptions,  good  conductors  for  one  form  of  energy 

Lare  good  conductors  for  all  the  others,  arid  bad  conductors 
for  one  form  are  bad  conductors  for  the  othoi^. 
Further,  we  know  that  though  the  form  of  the  motiona 
we  know  as  sound,  light,  and  heat  are  different,  they  have 
this  in  common,  that  if  free  to  do  so  their  motions  are 
— 


substance  that  is  under  the  influence  of  either  form  of 
energy  at  the  time.  We  also  know  that  with  each  of  the 
forces  mentioned  we  can  confine  the  transmission  of  the 
motion  which  we  know  the  force  to  consist  of  to  any 
particular  channel,  by  making  this  channel  of  a  substance 
whose  conductivity  is  very  great  indeed,  compared  with 
the  conductivity  of  all  other  bodies  near  it.  But  this  is 
exactly  what  we  are  able  to  do  with  electricity,  and.  as  is 
well  known,  electricity  will  and  does  pass  from  a  charged 
body,  or  from  one  at  a  higher  E.M.f\  to  those  at  lower 
E.M.F.  in  all  directions,  in  inverse  proportion  to  the  pro- 
portion of  the  resistances  of  the  paths  open  to  it,  just  as 
sound,  light,  and  heat  do. 

The  arrangements  for  transmitting  sound  by  the  acoustic 
telephone  and  by  the  electric  telephone  are  identical,  so  far 
as  the  transmitting  medium  is  concerned,  with  the  excep- 
tion of  special  arrangements,  on  the  one  hand,  that  are 
tiecesfiary  in  order  that  proper  acoustic  connection  may 
be  made  at  each  end,  and,  on  the  other  hand,  of  the  neces* 
sity  of  a  return  path  in  the  case  of  the  electric  current.  The 
latter  distinction  the  writer  hopes  to  show  in  a  later  article 
is  more  apparent  than  real ;  that,  in  fact,  return  circuits  exist 
with  all  physical  [ihenomena,  but  that  as  the  other  forces 
have  not  lent  themselves  so  readily  to  transmission,  this 
matter  of  the  return  circuit  has  not  received  the  attention 
it  has  in  the  case  of  electricity. 


EARTHING  THE  RETURN. 


BY  J.    I>.    r.    ANDREWS. 


Probably  one  of  the  greatest  changes  in  advancement  to 
bo  ox[>cctod  in  the  near  future  in  connection  with  electrical 
distribution  will  be  the  introduction  of  an  earth  connection 
on  all  outwork  systems  with  two  or  three  mains. 

The  impossibility  of  maintaining  the  standard  of  insula- 
tion on  electric  street  mains  is  a  subject  which  is  forcing 
itself  on  the  minds  of  electrical  engineers  more  and  more 
as  the  networks  of  mains  extend,  and  the  installations 
become  connected  on,  giving  their  addition  to  the  earth 
leaks,  and  increasing  the  danger  of  fire  in  each  individual 
installation,  or  especially  in  those  of  a  faulty  nature.  With 
the  existing  attempt  at  a  non-earth  system  the  switches 
control  the  lights,  but  do  not  turn  off  the  leaks.  If,  how- 
ever, the  suggestion  to  earth  one  of  the  mains  were  adopted 
(in  accordance  with  the  suggestion  given  in  a  letter  from 
Mr.  Human  recently),  the  case  would  be  different  and 
greatly  improved.  According  to  this  proposal,  the 
switches  and  fuses  would  be  inserted  in  the  wire  con- 
nected to  the  non-earthed  main,  and  consequently  what- 
ever i>art  of  an  itistiMation  were  switched  off  is  left  at  no 
difference  of  pressure  with  the  earth  and  everything  sur- 
rounding it. 

Leakages  to  earth  are  not  altogether  due  to  faulty  in- 
stalling, for  however  well  the  work  may  be  carried  out  and 
good  the  insulation,  there  will  inevitably  be  bome  leak,  and 
it  is  only  a  matter  of  having  sufficient  of  such  leake  con- 
nected on  it  to  collectively  produce  the  extent  of  leakage 
that  would  be  an  open  danger  to  any  installation  that  might 
become  defective  in  natural  course  of  decay.  This  fact 
cannot  be  overlooked,  nor  can  it  be  permanently  improved 
by  increasing  the  degree  of  insulation,  but  the  suggested 
earthing  of  one  of  the  mains  obviously  establishes  a  per- 
manent condition  of  safety. 

To  produce  the  change  above  referred  to  does  not  appear 
to  present  much  difficulty.  The  required  position  of  the 
switches  and  fuses  in  one  only  of  the  wires  is  already  the 
general  practice,  and  it  would  not  be  a  costly  matter  for 
the  supply  company  to  change  over  any  installation  in 
which  the  wire  with  the  switches  in  ia  connected  to  the 
mains  to  be  earthed. 

Experience  of  earthing  has  been  satisfactory  in  other 
countries,  especially  in  connection  with  the  three-wire 
system,  and  it  has  established  the  advantage  claimed  for  it 
in  its  application  to  the  two-main  system  in  isolated  instal- 
lations by  the  writer  in  this  country,  and  after  the  satis- 
factory tone  of  the  recent  corres|x>ndence  in  your  contem- 
porary, we  may  hope  to  see  a  more  extensive  adoption  of 
the  improvement  in  the  early  future. 
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THE  LIVERPOOL  OVERHEAD  RAILWAY. 


It  18  curious  to  not€  the  extent  to  which  engineera  in 
ihifi  and  other  long-civilised  countries  have  sought,  as  much 
as  poesible,  to  hide  away  in  tunnels  or  cuttings  the  railroad 
lines  that  have  now  become  essential  to  modern  ideas 
of  progress  and  locomotion — more  especially  in  the  neigh 
iwurhood  of  towns  and  cities.  It  is  as  though  the  average 
English  mind  had  never  reconciled  iteelf  to  the  loss  of 
picturesque  stage-coaches  rattling  along  the  country  roads 
in  a  fashion  that  added  to  the  attractivenoas  of  landscapes, 


inconaiderable  credit  is  therefore  due  to  the  energetic  pro- 
moters of  the  Liverpool  Overhead  Railway — the  first  of 
its  kind  to  he  erected  in  this  country,  tho\igh  it  h  to  be 
hoped  by  no  means  the  last — for  successfully  carrying 
through  to  its  final  stages  a  project  that  offers  points  of 
extremely  great  interest  to  every  engineer,  whether  civil, 
mechanical,  or  electrical.  It  may  be  said  with  some 
amount  of  truth,  perhaps,  that  the  new  line  has  been 
favoured  by  local  conditionSj  but  this  very  fact  reflects 
credit  upon  those  who  were  responsible  for  choosing 
this  place  and  route  for  the  first  completed  iaatance  in  this 
country  of  a  railroad  system  which  has  many  undoubted 


%^P.£iA« 


and  could  only  endure  the  more  speedy  method  of  steam- 
locomotion  so  long  as  it  was  bidden  away  out  of  sight. 
The  mere  thought  of  allowing  trains — whether  loaded  with 
goods  or  passengers — to  openly  traverse  public  ptreets  and 
highways  (as  may  be  seen  in  hundreds  of  towns  throughout 
the  United  States)  would  create  such  a  storm  of  indigna- 
tion in  this  country,  that  in  all  likelihood  the  tine 
would  soon  be  torn  up  and  the  rolling-stock  converted 
into  raw  material  for  the  8cra[>  heap  and  wood  pile. 
The  same  feeling  would,  to  a  less  extont^  without 
doubt  be  aroused  by  a  proposal  to  build  along  any  leading 
thoroughfare  in  a  city  such  a  system  of  overhead  railway 
line  as  the  Manhattan  Elevated,  of  New  York — more 
faoiiliarly  known  as  the  "El,"  or"L"  simply;  and  no 


advantages  from  every  point  of  view,  whilst  the  chief 
objections  to  be  urged  against  it  are  perhaps  merely  of  a 
sentimental  nature.  True,  a  line  of  this  kind  should 
prove  invaluable  along  the  docks  or  shore  front  of  a  port, 
where  passenger  tra^c  of  a  business  nature  is  incessant, 
;uul  goods  waggons  more  in  evidence  than  broughams  ;  and 
for  this  reason  alone  the  new  line  ought  to  make  more 
friends  than  enemies.  That  it  is  of  an  obtrusive  and 
ohjeciio«»able  character  in  itself  can  hardly  be  granted  by 
anyone  who  has  inspected  the  line.  The  illustrations 
a[ipeiided  to  this  article  show  to  some  extent  its  modesty 
in  appearance.  The  line  is,  however,  eminently  utilitarian, 
and  nowadays  that  is  sufficient  for  most  of  us. 

In   chronicling   its  successful    completion — the    formal 
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opening  of  the  line  by  the  Marquis  of  Salisbury  is 
announced  to  take  place  on  the  6th  of  next  month — it  is 
advisable,  perhaps,  first  to  give  some  few  details  of  the 
origin  and  inception  of  the  undertaking. 

For  many  years  past  both  the  goods  and  passenger  traffic 
along  the  side  of  the  Liverpool  docks  has  been  served  by  a 
double  line  of  ordinary  rails,  laid  down  to  standard  gauge 
on  the  rood  surface,  and  with  the  sleepers  covered  in  with 

giving  somewhat  after  the  fashion  of  a  street  tramway, 
y  means  of  horse  traction,  the  goods  waggons  from  any  of 
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SCCTIONAL      F*UAN       AT  A  A 
IttTarpool  Orerhud  Killway. 

the  main  lines  running  into  Liverpool  and  connecting  with 
the  dock  railway,  have  been  drawn  from  the  termini  to 
any  desired  point  along  the  line,  whilst  the  passenger 
service  has  been  maintained  by  cumbrous  omnibuses,  with 
wheels  specially  designed  to  run  on  the  rails,  whilsc  allowing 
the  vehicles  to  be  turned  off  upon  the  paving  whenever 
the  line  might  happen  to  be  occupied  with  the  goods 
traffic. 

It  has  been  the  aim  of  the  projectors  of  the  new  line  to 
replace  the  latter  service  by  a  much  more  efficient,  rapid, 
and  comfortable  method  of  conveying  passengers  from  one 


point  of  the  docks  to  another,  whilst  at  the  same  time 
leaving  the  line  already  existing  to  be  employed  solely  for 
the  constantly  growing  freight  traffic. 

The  new  line  throughout  its  present  entire  length  of  six 
miles  is  built  directly  over  the  old  dock  railway,  but  at 
the  ends — north  and  south — it  is  proposed  to  make  exten- 
sions inwards,  so  as  to  reach  some  of  the  more  populous 
suburbs  of  Liverpool,  and  thus  serve  as  a  convenient  means 
of  reaching  the  docks  and  centre  of  the  city  from  any 
quarter. 


-»^^  T'"*v\  I 
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LiYorpool  Orerhead  Bftilwar.^Blde  IQeTatiOD  of  Oohmui. 

Since  the  overhead  structure,  upon  which  are  laid  the 
rails  of  the  new  line,  is  erected  upon  wrought-iron  standards 
throughout  (excepting  one  short  length  of  perhaps  50  or  60 
yards,  where  the  road  is  solid,  and  a  few  other  places  where 
the  line  crosses  streets,  etc.,  and  girders  of  large  span 
become  necessary),  it  is  a  matter  of  comparative  ease  to 
avoid  all  gradients  by  regulating  the  height  of  the  stan- 
dards. There  is,  in  point  of  fact,  only  one  "  dip  "  where 
the  line  passes  under  the  Lancashire  and  Yorkshire  Rail- 
way^  and  thereby  ceases  to  be  for  that  short  distance  an 
"overhead"  line.  The  vertical  supporting  columns  are 
placed  opposite  one  another  on  each  side  of  the  line,  and 
are  formed  of  channel-iron  or  troughing  placed  baok-to-back 
and  riveted  together  by  iron  plates,  the  horizontal  section 
being  somewhat  as  follows  : 


A  =  Ift.  6iD.  wide  (thickness,  |in.) ;  B  s  12in.  wide  (thiokness, 
^in.) ;  C  »  S^in.  deep  {thickness,  -/^in,). 

These  are  each  secured  at  the  base  by  means  of  heavy 
cast-iron  angle  plates   and  bolts,   to   four  long  founda- 
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tion  bolts,  Ijin.  in  diameter  and  4ft.  3in.  long.  Tho 
Utt«r  are  embedded  in  a  mass  of  concrete  formed 
round  ibem,  measuring  7ft.  in  width,  6ft.  in  length,  and 
5ft.  deep.  A  heavy  casting — oval-shaped  at  the  base — is 
also  bolted  to  the  base  of  each  column  in  two  halves,  to  act 
as  a  wheel-guani  or  fender,  protecting  the  columns  against 
the  wheels  of  drays  or  other  vehicles.  This  guard  rises 
above  the  surface  of  the  ground  to  a  height  of  about  ISin., 
itt  total  height  being  2ft.  3in.  The  space  inside  each  guard — 
between  its  inner  shell  and  the  column — is  filled  in  with 
concrete  cement  up  to  the  top  of  the  guard.  Upon  these 
standards  or  columns  rests  the  superstructure,  which  is 
formed  practically  of  plate  girders,  in  spans,  each  of  which 
stretches  from  one  pair  of  columns  to  the  next,  somewhat 
after  the  fashion  of  a  four-legged  table,  and  therefore 
being  of  the  simplest  and  cheapest  type  to  construct 

The  distance  between  the  columns  from  centre  to  centre 
acrosH  the  line  is  22ft.  2in.,  the  clear  width  inside — avail- 
able for  traffic  below — being  a  little  over  21ft.  The  majority 
of  the  sjians  in  length  are  50ft.  I  fin.  from  centre  to  centre 
of  columns,  and  the  clear  height  from  ground  level  to 
underside  of  plate  girders  forming  the  base  of  the  structure, 
averages  about  1 6ft. 

The  cops  of  the  columns  8U()port — by  means  of  bearing- 
plates  ^in.  thick — the  ends  of  longitudinal  plate  girders, 
built  up  in  the  ordinary  spans  of  11  sections  or  panels.  At 
the  joints  of  the  latter,  T-iron  stiffeners,  5in.by  2Jin.  by  fin., 
are  riveted  on  the  outside.  The  majority  of  the  panels  are 
5ft.  in  length,  there  being  eight  of  these  in  each  girder — 
one  panel  8ft.  in  length  at  the  centre,  and  two  end  plates, 
Ift.  3Ain. — making  up  the  total  length  of  50ft.  fin.,  so 
that  ^m.  play  is  left  at  each  end  of  the  girder.  Most  of 
the  panels  have  a  thickness  ot  ^in.  in  the  web,  the  height 
of  the  latter  being  4ft. 

On  the  top  of  each  girder  is  riveted  a  |in.  iron  plate 
16tn.  wide  secured  to  the  stifieners  on  the  outside,  and  also 
to  similar  T-iron  stifieners,  5Jin.  by  2iin.  by  Jin.,  on  the 
inside  of  the  girder.  The  latter  are,  however,  of  15in.  lass 
depth  than  the  former,  in  order  to  allow  room  for  the 
arched  floor-plates  running  transversely  from  girder  to 
girder,  and  supporting  the  longitudinal  timbers  and  line 
rails  without  ballast  of  any  kind.  A  description  of  the 
arched  flooring  and  its  attachments  to  the  plate  girders 
will  follow  later  on. 

Between  the  columns  a  light  tranverse  bracing  of  httice 
bars  serves  to  materially  strengthen  the  sub-structure,  and 
make  the  columns  better  able  to  resist  the  spreading  action 
due  to  moving  train  weights  overhead.  This  bracing  con- 
dstfl  of  a  frame  2ft.  deep,  made  up  of  T-iron  Gin.  by  3tn, 
by  jin.,  and  lattice  bars  2in.  by  ^in.,  and  is  secured  to  the 
columns  at  each  end — where  the  depth  is  increased  gradually 
to  3ft.  Sin. — by  means  of  two  gusset-plates  yjin.  thick,  and 
angle  irons. 

(To  be  continued.) 


CLAMOND'S  MICROPHONE. 

BY   K.    ULDALL. 

This  new  invention  is  based  on  a  principle  quite  the 
reverse  of  that  generally  used  in  the  construction  of  micro- 
phones. Instead  of  effecting  the  variation  of  resistance 
m  the  circuit  by  the  loose  contact  between  elastic  but  un- 
deformable  conductors — as  carbon — he  employs  a  medium 
which  is  plastic  and  deformable. 

M.  Clamond  makes  a  plastic  paste  by  mixing  very  finely- 
divided  conducting  powder  with  viscous  liquid — a  more  or 
less  bad  conductor  for  the  current ;  it  is  this  product  which 
he  substitutes  in  the  microphone  for  the  carbon. 

The  figures  show  the  principle  for  the  functions  of  this 
instrument  thus  constituted,  A  battery,  B,  and  a  galva- 
nometer, G,  are  joined  up  with  two  metal  electrodes,  M 
and  N.  connected  by  the  cylinder,  C,  formed  of  the  paste, 
which  sticks  to  the  electrodes,  Fig.  1.  This  plastic  cylinder 

■  alters  its  section  and  its  resistance,  as  the  poles  are  moved 
to  and  from  each  other.  Are  the  poles  neared  7  then  the 
length  of  the  cylinder  is  shortened,  its  section  gets  greater, 
and,  consequently,  its  resistance  is  diminished,  Fig.  2 ;  if 
the  poles  move  away  from  each  other,  then  the  cylinder 
gdt4  longer,  its  section  smaller,  and  its  resistance  increaseii 


Fig.  3.     All  these  movements  influence  the 'reading  on  the 
galvanometer. 

Now,  suppose  the  pole,  M,  to  be  fastened  to  the  vibrating 
diaphragm  of  the  microphone  while  M  is  immovable.  The 
sound-waves  will  then  successively  alter  the  section — i.<., 
tlie  resistance  of  the  cylinder ;  and  if  a  telephone  receiver 
is  put  in  the  circuit  it  will  repeat  all  the  sounds  produced 
before  the  microphone.  As  the  vibrations  of  the  d'aphragm 
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have  only  a  very  small  amplitude,  the  accurate  dimensions 
of  the  cylinder,  in  proportion  to  those  of  the  electrodes, 
have  to  be  determined  by  experiments.  This  microphone 
is  able  to  reproduce  the  most  different  sounds  without  any 
regulation,  as  by  other  instruments  of  the  same  kind,  and 
even  if  the  talk  varies  from  a  low  whispering  to  the  loudest 
shout,  the  audition  is  always  loud,  cleir,  and  distinct. 


LEGAL    INTELLIGENCE. 

HOPKINSON  V.  THE  ST.  JAMES'S   AND   PALL  MALL 
ELECTRIC  LIGHTING   COMPANY. 

In  this  case  on  Saturday  last,  Mr.  Justice  Romer  delivered 
jadgment  for  the  plaintiff.  The  action  was  brought  by  Dr.  John 
HopkinHon  to  restrain  an  infringement  of  his  patent  for  improve- 
ments in  the  dielribulion  of  electricity  by  meanp  of  what  to 
known  as  the  "  three-wire  syetem." 

Mr.  Aaton.  OC,  Sir  Ricliurd  Webster.  Q.C.,  Mr.  Moulton, 
(J.C.,  and  Mr.  Hopkinson,  Q.C.,  were  for  the  plaintiff;  and  Sir 
Horace  Davey.  Q.C.,  Mr.  Finlay,  Q.C..  and  Mr.  Roger  WoUaoo 
for  the  defendants. 

BIr.  Jnstloe  Romer  ^ave  judgment  as  follows  :  The  only  point 
for  decision  in  thin  cose  ia  whether  the  plaintiff's  patent  ia  valid, 
for,  if  valid,  infringement  is  not  denied.  The  decieion  on 
thin  point  depends  upon  certain  quentJons  not  of  law, 
but  of  electrical  science,  and,  in  my  opinion,  more  suit- 
able for  the  coneidoration  of  an  expert  in  that  science 
than  of  a  legal  tribunal.  I  have,  however,  been  assisted  by 
the  evidence  of  skilled  wtbneesee  of  the  greatest  distinction,  and 
though,  unfortunately,  ae  generally  happens  in  patent  cases,  the 
experts  on  the  two  sides  do  not  agree,  I  nave  been  enabled  to  come 
to  a  conclusion  with  regard  to  the  objections  taken  to  the  patent, 
ami  that  conclusion  ia  that  the  objections  fail,  and  that  the  (jatent 
la  valid.  In  dealing  with  these  objections,  I  will  first  consider 
those  taken  to  the  second  claim  in  the  patent,  being  the  chum 
which  relates  to  the  invention  now  known  as  the  "three-wire 
system,"  and  is  the  invention  used  by  the  defendant*,  and  in 
respect  of  which  relief  is  sought  in  this  action.  On  this  part  of 
the  case  it  is  of  the  utmost  imiwrtance  to  understand  what, 
according  to  the  true  construction  of  the  specification,  is  the 
invention  claimed  by  the  patentee ;  and  to  understand  the  speci- 
fication, which  is  a  document  of  necessity  addressed  to  and  framed 
for  tho  considoration  of  the  small  circle  of  persona  acquainted  with 
the  difficult  subject  to  which  it  refers,  the  following  facte  should 
he  borne  in  mind.  At  the  date  of  the  patent  there  were  two  known 
systems  of  distributing  electricity  for  the  purpose  of  electric  light- 
ing to  which  the  patent  was  practically  directed.  I  am  aware  that, 
theoretically  and  in  its  term.^.  the  [latent  was  not  confined  to  the 
puri>osefi  of  lighting,  but  extended  to  any  purpose  requiring  the 
co.ieumniion  of  electricity  in  a  system  where  the  electricity  is 
supplien  at  a  fixe<l  potential  ;  but  I  am  satisfied  that  this  exten- 
sion is  of  no  practical  importance  for  the  purixtsea  of  my  judgment 
when  it  is  remembered  that  consumers  of  electricity  |[eneraJly 
(such  as  motors)  can  only  be  used  with  the  plaintifiTs  invention 
when  the  electricity  ia  supplied  at  a  fixed  j^wtential  ;  and  1  shall, 
accordingly,  hereafter  only  rolw  ft^i^v^tiiW^  \.o\v:^W\\^,v^^^'^'*^^ 
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must  be  nnder&tood  that  I  intend  in  my  subsequent  obpervnt-ionp 
to  include  the  more  extended  |jurpo»o  of  llio  f>aU>nt.  :iiul  Mhero 
relevant  and  proper  the  neccflsary  cxtensiona  of  nhiase  to  cover 
such  extended  purpose  must  be  taken  iis  intonae<l,  though  for 
the  sake  of  brevity  and  clearne^A  I  may  i«|jeak  only  of  electric 
lighting.  The  two  nysteuis  I  have  referred  to  are  in  the 
evidence  before  mo,  and  may  proiterly  be  Aftokeu  of  shortly  oa 
the  *'  parallel  "  and  the  "  Bcriee  '  systems.  Thode  two  Hybtein« 
differ  in  principle.  In  the  parallel  *»y»tcm  of  li^jrhting,  which 
chiefly  concernfl  incandescent  lampf^  (thoiij:h  arc  lampn  may 
be  uped  but  with  ddticnlty  and  not  so  usefully),  the  ::*upply  of  l'Ic(  ■ 
tricity  is  at  a  fixed  potential,  with  varying  current-  The  .syntem 
derives  its  name  from  the  parallel  wiroe  which  ta[i  the  nraiTi 
service  conductor,  alon^  which  the  electricity  flows  from  the 
dynamos  and  join  the  other  main  service  conductor,  down  which 
the  electricity  flows  back  to  the  dyuamoa.  On  tliese  paralleU  tho 
lampH  are  hun^;,  and  tho  current  varies  as  more  or  lees  of  these 
parnllels  are  ueet)  for  the  purpose  of  lighting  the  lamps  on  them. 
In  the  seiie*  system,  used  chiefly  for  arc  liphts,  the  lamps  are 
hung  in  series  along  the  main  conductor  and  the  supply  of  elec- 
tricity is  at  a  tixed  current,  while  the  (potential  varies  as  more  or 
less  lamps  are  burnt.  The  6rst  question  that  arises  in  the  case 
before  me  is  whether  tho  invention  I  am  now  considering  was  by 
the  specification  intended  and  shown  to  extend  to  both  ^ystemH,  or 
to  be  restricted  to  the  parallel  system.  For  reasons  which  I  will 
hereafter  give,  when  examining  the  sixjcification  in  detail,  I  am 
eatipfied  that  tho  claim  was  conlined  to  the  parallel  system.  And 
I  may  now  shortly  state  what  the  invention  was.  Before  the  date 
of  the  patent  tho  parallel  system  was  not  only  well  known 
but  had  been  much  improved  from  its  first  stage,  which  has  been 
called  the  ''simple  parallel."  In  the  simple  parallel  there  was  no 
connection  between  the  i>nraltels  except  by  the  main  conductors, 
and  the  consequence  was  that  if  one  lighted  lami>  on  any  parallel 
had  to  be  turned  off  all  the  lamias  on  that  parallel  Itad  also  to  be 
turned  otf.  The  improvement  on  this  was  callod  "the  com[>ound 
or  multiple  parallel,"  and  consisted  in  placing  a  wire  which  joined 
the  middle  points  of  the  parallels,  so  that  on  each  parallel  thero 
occurred  a  lamp  or  lamps  on  each  side  of  this  intermediate  wire. 
By  this  arrangement  the  lamp  or  lamps  on  one  side  of  any  parallel 
might  bo  turned  oflT  and  yet  leave  the  lamp  or  lamps  on  tho  other 
side  of  that  parallel  still  burning.  But  even  this  com[>ound 
parallel  system  had  a  great  defect,  arising  from  the  fact  that 
the  turning  off  of  lamps  from  one  side  only  of  the  middle  wire 
bad  the  effect  of  increasing  the  brightness  of  the  Inuips  remain- 
ing burning  on  that  side  and  diminishing  tho  brightness  of 
the  lam[>s  burning  on  the  other  side  So  that,  in  practice 
in  a  system  of  electric  lighting,  lamps  kept  varying  in 
brightness  from  time  to  time  as  oLbcr  lamps  on  tho  system 
were  turned  olf  or  on,  and  this  fluctuation  of  tho  lamps  wan 
a  considerable  drawback  to  the  use  of  the  system,  es|>ociully  in 
private  houses.  The  [patentee  discovered  the  means  of  remedying 
this  by  a  contrivance  as  simple  as  it  was  useful.  Ue  joined  the 
intermediate  wire  to  the  wire  connecting  tho  twodynamoa  working 
in  aeries,  and  tho  thine  w'as  done.  For  it  was  found  (npoaUing 
•shortly,  and  not  with  scientific  accuracy)  that  the  dilTerence 
between  tho  electricity  used  on  the  two  sides  of  the  miildlo  wire, 
which  caused  the  difference  of  brightness  under  the  old  compound 
parallel  system,  passed  away  down  the  central  wire  to  the  dyaamos 
under  the  inventor's  system,  and  ceased  to  act  as  a  disturbing 
element  in  the  intensity  of  the  burning  lamiw,  and  thus  the  bright- 
ness of  the  two  sides  was  kept  equalised  and  steady.  The 
system  so  perfectwl,  and  which,  as  I  have  said,  is  now  gene- 
rally spoken  of  as  "  the  three-wire  system,"  was  of  great 
practical  utility,  and  in  lighting  on  a  large  scale  |>er- 
mitted  the  main  copper  conductors  to  be  comparatively  small, 
without  risk  of  bursting  lamps— thus  effecting  a  considerable 
saving  in  copiwr  (which  was  for  practical  work  a  great  desidera- 
tum) and  also  a  saving  in  the  cxpondituro  of  electrical  energy. 
The  advantages  of  the  discovery,  of  course,  increased  as  more 
parallels  and  lamps  were  used,  and  were  of  considerable  practical 
importance  only  in  the  case  where  several  lanifis  and  parallel::  wore 
used,  and  became  minimised  when  only  two  parallels  wore  worked. 
I  will  now  examine  the  specification  in  detail,  in  order  to  see  that 
the  contention  on  the  [)art  of  the  plaint ttf  is  osLabli'ihcd  — thut  th^ 
claim  in  the  patent  is  confined  to  the  parallel  system.  Now,  it  is 
true  that  throughout  the  jMitentee  does  not  use  the  term  parallel 
to  define  the  system  he  is  dealing  with.  I  believe  this  to  be 
because  ho  preferred  to  use  the  appropriate  scientific  terms  to 
describe  the  system  rather  than  the  popular  terms.  Bu(,  \u 
my  opinion,  when  t)io  8(>eciti cation  is  read  with  care  and 
fairness,  and  well  umlerstood,  it  is  clear  that  the  patentee 
is  thereby  continlng  his  claim  t-o  the  |(ai*nllol  system.  Ho 
shows  throughuut-  that  he  is  dealing  only  with  a  system  ifi 
which  the  i)otential  is  to  be  kept  constant  at  the  [ilaces  where  the 
electricity  is  to  be  8upplic<l,  and  in  which  tho  current  vnrioi*  as 
more  electricity  is  required  to  be  used  on  the  dilforcnt  wires  that 
tap  tho  main  conductor— that  is  to  say,  that  lie  is  dealing  only 
with  the  imrallcl  system,  for.  on  tho  balance  of  evidence,  it  is 
clear  that  the  characteristics  I  have  named  denote  the  |)arallel 
system,  and  only  that  system.  At  the  commencement  of  the 
sj>ecilication  (page  3  of  the  print,  lines  7  to  lUi,  where  he  refers 
in  general  terms  to  his  invention,  ho  shows  that  the  system  he  is 
dealing  with  i.^  unc  where  tho  K.M.F.  is  t^upplied  at  n  H\eil  |Hi(eti- 
tial.  Now,  that  as  ;i  pliniso  is  well  known  to  electricians  (see  "*/' « 
uh'n^  evidence  of  defendants'  witness,  Mr.  .S\vinburi»c^,  Moreover,  1 
tliinU  thuttho  wordrt  "suchconductors/'atlino!*,  uieun  "coiidudors 
for  an  okvtiic  supply  at  a  ^xvd  [»otential  "  It  is  {m^sibh^  huw 
ever,  tlial  the  worns  may  mean  merely  "  eonductors  for  an  electric 
supply,"  an<l  I  therefore  [uiss  on,  only  observing  that  the  sen- 
toncoB  immc<liatoly  following  (and  in   particular  tho  phrases  un 


lines  12  to  17  and  24  to  25)  appear  to  mo  to  support  the  view  I 
have  taken  as  to  the  inciujing  of  the  words  "such  conductors,"  in 
line  9.  Then,  at  lines  1»  and  10  and  31  to  ;i8,  the  patentee  dencribes 
what  his  invention  is  and  its  s|»cci(d  advantages,  substantially  a» 
previously  |Kiintod  out  by  m©  in  this  judgment.  \t  lines  !)  and 
HI  he  shows  that  one  of  the  advantages  is  economising  the  cost  of 
the  main  conductors,  and  I  may  add  that  the  verj'  exjtrewion 
"  main  conductors  "  implies  branch  conductors,  which  do  not 
really  exist  except  on  the  parallel  system.  At  lines  9  to  10 
he  shows  that  thw  can  be  dnne  "consistently  with  efliciency 
and  safety  "—that  is,  as  I  understjind  it.  with  eflioioncy,  so  as  not 
to  disturb  tho  brilliancy  of  tho  lights,  and  with  safety,  because, 
on  this  system,  there  was  no  risk  of  bursting  the  lamps  by  over- 
prassiiro  on  any  particular  lamp.  Then,  at  lines  35  to  38,  he 
shows  that  the  object  and  eflcct  of  his  third  wire  is  to  bring  back 
to  the  dynamos  the  excess  of  electricity  required  for  the  lamfjs  on 
the  one  side  of  tho  central  wire  over  that  required  for  the  lamj:*  on 
the  other  side.  I  may  now  pass  on  to  i»age  "i.  line  '.i2.  where  the 
patentee  proceeds  to  describe  in  detail  tho  particular  invention  I 
am  now  considering,  merely  remarking,  in  passing,  the  observa- 
tions  at  paee  4,  lines  44  to  53,  as  clearly  referring  to  the  parallol 
system.  Now,  the  detailed  desorintion  at  [mgo  5,  lines  32  to  48, 
when  fairly  read,  in  my  opinion,  snows  clearly  that  the  patentee 
was  referring  to  the  parallol  system  only,  many  of  the  ex- 
pressions used,  as  well  as  figure  5,  being  inapnlicable  to  tho 
series  system.  Then,  when  I  come  to  the  second  claim,  at  pJH^e  7, 
lines  7  to  21,  being  his  claim  in  respect  of  the  invention  I  am  now 
considering.  I  find  it  clearly  made  with  reference  to  his  detailed 
description  at  page  5,  lines  32  to  48,  and  to  figure  5,  which,  oa  I 
have  before  said,  in  my  opinion,  refer  to  the  parallel  system  only. 
Moreover,  in  a  question  of  this  kind,  depending  as  it  doet  on  what 
meaning  electricians  would  attach  to  the  teohnicJil  {Erases  used  in 
and  tho  wording  of  tho  specification,  I  am  entitled  to  take  into 
consideralion  the  views  of  the  experts  called  as  witnesses  before 
mo.  With  regard  to  this.  I  need  only  say  that,  in  my  judgment, 
on  tho  balance  of  the  eWdence,  which  is  to  some  extent  conflicting, 
it  establishes  that  the  specification,  to  an  electrician,  would  show 
that  the  parallel  only  is  the  one  referred  to  bv  the  patentee.  But, 
indeed,  on  this  i^oint  there  is  not  so  much  difference  as  might  be 
expected,  as  the  defendants'  cxperta  generally  admit  that  the 
fKitenteo  was  thinking  of  the  parallel  system,  though  they  are  not 
agreed  with  tho  plaintiffs  experts  that  ne  has  with  sufficient  cloir- 
ness,  in  his  s(>eoification,  confined  his  claim  to  that  system.  And  some 
of  the  statements  made  by  the  defendants'  experts  are  very  signi- 
ficant as  supporting  the  plaintiff's  case— as,  for  instance,  Mr.  Swin- 
burne's evidence  on  the  seventh  day.  Having  come  to  the  above 
conclusion  as  to  tho  meaning  of  the  specification,  I  now  proceed  to 
consider  the  objections  to  tho  claim.  The  utility  of  the  invention 
cannot  be  disputed,  but  it  is  said,  for  the  defendants— first,  that 
the  invention  has  been  anticipated  ;  and,  failing  this,  secondly, 
that,  having  regard  to  the  state  of  knowledge  at  the  date  of  the 
()atcnt,  there  was  no  sufficient  merit,  discovery,  or  novelty  in  the 
invention  to  sustain  or  form  the  proper  subject  of  a  i>atent.  Afl 
to  the  first  objection,  there  are  in  substAnco  throe  alleged  anticipa- 
tions relied  on  by  the  defendants — namely,  those  which  may  be 
shortly  referred  to  as  the  Sauchie  Hall,  the  Alexandra  Palace, 
and  the  luchigore  installations.  A  few  others  were  referred  to  in 
the  evidence,  such  aa  the  installation  on  the  steamship  **  City  of 
Berlin,"  but  those  did  not  substantially  differ  from  the  Alexandra 
Palace  and  Inchigore  cases,  and  need  not  be  sofmrately  considered 
by  me.  Now,  if  tho  dotondants'  case  as  to  Sauchie  Hall  hod  not 
broken  down,  an  antici^mtion  would  have  been  ostablisbed.  But  on 
tho  whole  evidence  as  to  thielamaatisfied  there  was  no  anticipation, 
and  that  the  installatlou  at  Sauchie  Hall  was  not  the  plaintiff's 
thrco-wiro  system  at  all,  but  at  most  merely  a  case  of  the  ordinary 
niuUiplo  parallel,  where  the  middle  wire  is  not  connected  with  the 
dynamos.  There  wore  two  witnesses  for  the  defendants  (Andrews 
and  Town)  whose  testimony,  if  it  could  have  been  accepte<l,  would 
have  established  that  the  third  wire  was  connected  with  the 
dynamos.  Sir  Horace  Davey  in  his  summine  up  referred  also  to 
witness  M'Killop,  but  in  justice  to  that  witness  I  am  bound  to 
say  thai,  taking  his  evidence  as  a  whole,  he  did  not  purport  to 
say  from  his  own  knowledge  that  tho  third  wire  was  connected 
with  the  dynamos.  Now  as  to  Andrews  and  Town  I  am  sorry  to 
bo  obliged  to  say  that  I  cannot  give  credit  to  their  testimony  on 
tho  point.  This  Sauchie  Hall  case  broke  down,  and  may  bedia- 
missetl  from  furtlier  consideration.  Then  as  to  the  Alexandra  Palace 
ca«e,  that  was,  in  my  opinion,  no  anticipation.  The  followingaro 
the  concUipioiis  I  come  to  from  evidence  before  me,  taken  as  a  whole: 
This  Aloxandru  Palace  instnllalion  wais  not  a  case  of  the  (larallel 
syslem  at  all.  It  wjuj  rt-nlly  a  mere  case  of  two  arc  lamps  irk  series 
with  ft  comniun  return  betwt.cn  them  to  tho  dynamo.  When  lioth 
hLni|)swcro  burning  I  hey  were  burnt  in  scries  onono  niaincunducUir, 
and  Iho  whole  electric  current  went  along  tho  main  conductor 
through  the  two  tam^is  and  for  all  practical  pur{>08cs  no  olec- 
tririty  passed  down  the  return  or  central  wire.  When  one  lamp 
only  was  biirnr,  tho  <:ontrnl  wire— which  was  im  thick  iu<t  tho  main 
conductor —ojioratcd  as  [lart  of  tho  main  conductor,  and  the 
electric  ourrcnt  wont  along  this  one  conductor  only  through  tho 
lamp  back  to  the  dynamos.  There  was  no  tapping,  and  certainly 
there  were  no  |mrnllet.'«.  There  was  no  sa\ing  of  cop|*er  in  the 
way  iind  of  tlie  kind  eifof'ted  by  the  plaiiititi's  invention.  The 
third  wire  wiis,  its  I  have  already  said,  in  fact,  of  the  same 
tluckncw  of  r(ip|>cr  na  the  main  conductor,  and  such  saving  of 
copper  (IS  was  cfftictctl  wjis  only  such  as  is  always  obt4iined  when 
a  rontmun  roturn  i,-  U(*cd-  (hat  is  lo  suy,  that  inHtemI  of  having 
ftiur  main  ci>nductors  io  burn  iwu  arc  lanqx*  scpjiratcly,  you  hiivi* 
three  only  because  of  tho  common  return.  The  central  wire  cannot 
he  said  fairly  to  carry  away  oxcos*  of  electricity  between  lam]ison 
one  side  and  lamps  on  tho  other  within  tbo  moaning  and  spirit  of 


THE  ELECTBICAL  ENGINEER,  JANUARY  20,  18»3.  67 


the  plaintifTs  invention  nnd  specification.  For  all  aubstantml 
tkurposes  the  centrni  wire  either  took  bock  tho  whole  current  or 
(lonA.  The  [tractical  uilviiiitn);eft  of  tho  {ilaiiitillV  invention  were 
ouf,  or  were  certAJnly  not  all,  oblained  in  thif*  inntaihition.  Ami  I 
Uijnk  it  \n  not  a  fair  ohjei^t.ion  to  llm  novelty  of  a  procoa**  which  U 
iutp«ndc<i  to  be,  ami  which  18  of  great  use  when  applied  to  a 
icomprihinp  many  thinjfp,  to  say  that  the  case  of  ono  ha« 
"•D  exprertdly  excluded  hy  tho  inventor,  and  that  as  the 
trioti  of  the  proceed  to  the  case  of  the  ono,  ^o  far  as  it  could 
be  applied  to  tho  ono,  was  known,  thei-efore  the  procees  has  been 
anticipat^I,  though  tho  utility  of  the  invention  practically  disap- 
pears when  the  case  of  the  one  is  considered.  If  such  an  objection 
were  allowed,  there  could  never  bo  a  valid  patent  for  many  imjx>r- 
tanC  discoverietj—ae,  for  instance,  for  many  discoveries  in  connec 
tion  with  multiple  telcKfaphy.  Then  !te  to  tho  Inchigoro  cnae. 
That,  in  principle,  is  not  distinguiehablo  from,  and  does 
not  go  beyond,  the  Alexandra  Palace  case.  The  only  differ- 
ence is  tnat  inetead  of  one  lamp  on  each  Bido  of  tho 
central  wire  there  were  several  lamps.  But  the  lamps  were 
ip  canes — the  eamc  number  on  each  eide— and,  as  before, 
either  all  the  lamps  were  burnt  in  eeriee  on  a  main  conductor,  in 
which  CHi*e  HuhPtantially  no  current  passed  down  the  central  wire, 
or  one  aet  of  lamp©  waa  burnt  in  series,  in  which  ca»e  the  centrni 
wire  became  part  of  the  main  conductor,  and  subettantially  all  tliB 
onrrent  flowed  down  it.  In  this  case,  as  in  tho  Alexandra  i'alaco 
case,  one  of  tho  essentials  of  the  plaiiiiiffs  system  was  absent- 
namely,  the  joining  of  tho  middle  points  of  the  bridges  or  parallels 
to  one  another.  All  the  remarks  I  have  made  with  regard  to  the 
Alexandra  Palace  case,  in  fact,  apply  to  this,  and  I  need  not  repeat 
them.  It  follows  that  the  alleged  anticiimtione  fail.  Then  as  to 
the  second  i>oint — that  there  was  no  real  invention  made  by  the 
patentee— tne  case  is  put  most  strontrly  for  the  defendants  in  the 
following  way  :  It  is  said  that,  talking  the  Inchtgore  case,  you 
could  easily  turn  tho  eorios  lighting  into  (jarallel,  nnd  that  to  do 
this  recjuired  no  invention,  and  that  if  this  were  done  you 
had  the  plaintiff's  invention.  It  is  also  Raid  that,  taking 
tho  known  compound-parallel  system,  it  rociuirod  no  invention 
merely  to  connect  the  third  wire  with  the  ilyriamu,  o*?[jecially  a^ 
this  bad  been  done  in  the  common  return  and  in  the  Alexandra 
Palace  and  Inchigore  cases.  But  I  think  these  views  fal- 
lacious. No  doubt,  now  that  tho  thing  is  done,  it  is  very 
easy  to  understand,  and  becomes  obvious  to  all.  Bub  I  do  not 
think  that  it  was  obvious  until  discovered,  or  that  it  could  be 
arrived  at  without  thought  and  ex[^>eriment.  An  electrician 
who    knew    all    that    had    been  done   up    to    tho    date  of    this 

Sat«nt,  and  who  set  himself  down  to  try  and  cure  the  known 
efectfl  of  the  existing  compound-panUlel  system,  would  by  no 
means  as  of  course  have  hit  upon  the  plaintifTd  invention.  In 
particular  I  think  that  it  would  probably  never  have  occurred 
to  him  to  regard  the  Alexandra  Palace  and  Inchigore  instal- 
lations, which  were  series  systems,  as  being  likely  to  lead  to  a. 
eolation  of  tho  problem,  or  to  try  the  effect  of  turning  the  Inchi- 
gore eeriee  lamps  into  lamps  on  parallel.  Certainly,  in  my  opinion, 
Ee  oonld  not  have  come  to  the  conclusion  that  such  an  attempt 
would  result  in  success  without  investigation  and  experiment, 
especially  when  it  is  borne  in  mind  that  the  Alexandra  Palace  and 
Inchigurc  lamps  would  not  have  burnt  in  porallel.  And  a  con- 
vincing proof  that  tho  plaintifTs  discovery  was  not  obvious  lies  in 
the  fact  that  there  were  skilled  electricians  who  at  this  time  know 
of  the  eeriee  and  parallel  systems,  and  some  of  them  ha^i  about 
this  time  to  put  up  installations  on  tho  |.>arallGl  system,  in  which 
it  would  have  been  a  great  advantage  to  ueo  tho  plaintiiTe  inven- 
tion, and  vet  it  never  occurred  to  any  of  these  electricians  to  use 
it,  and  tne  invention  remained  undiscovered  by  them.  Take, 
for  example,  the  case  of  tho  defendants'  witness  Mr.  Crompton, 
who  put  up  tho  Alexandra  Palace  installation,  and  of  Mr. 
Siemens,  who  pat  up  the  Inchigore  installation.  Tho  fact  is  that 
electricians,  knowing  tho  com[X)undp;irullci  system,  and  having 
the  Alexandra  Palace  and  Inchigoro  installations  before  thcin, 
were  on  the  verge  of  making  the  plaintilFs  discovery,  and  yet 
though  they  were  all  eagerly  searching  for  novelties  and[  improve- 
ment, they  never  mode  it.  And  it  is  a  significant  fact  that  Prof. 
Silvanus  Thompson  (ono  of  the  defendanta'  witnesses),  for  the 
pnrpoaee  of  a  lecture,  about  this  time  prepared  a  diagram  showing 
all  the  princijml  and  newest  systems  or  tuethods  of  lighting  which 
were  known  or  occurred  to  him,  and  yet  it  nover  occurred  to  him 
to  suggest  a  system  like  the  plaiutiifs.  For  these  reasons  I  think 
the  second  objection  fails,  and  I  liave  thus  dealt  with  the 
principal  objections  to  the  patent.  But  there  are  ono  or  two 
minor  points  taken  on  behalf  of  tho  defendants  with  which  I 
must  now  shortly  deal.  It  is  said  that  tho  plaintifTs  speciti- 
cation  is  insufficient,  inasmuch  as  the  iiatenteo  says  his  system 
is  applicablo  to  the  case  of  alternate  currents,  and  the 
defcnaants  allege  that  to  work  dynamos  in  series,  in  alternating 
Gorreots,  they  must  be  rigidly  coupled  and  that  a  workman  is  not 
told  by  the  specification  to  rigidly  couple  the  dynamos,  and  would 
not  know  that  ho  ought  to  do  so.  Now,  on  thia  point  there  is 
considerable  conflict  of  evidence,  but  on  the  whole  I  am  satisfied 
that  the  objection  is  nob  eubstantiatod.  I  think  that  any  work- 
man of  ordinary  skill  who  would  bo  employed  to  put  up  tho 
dynamos  to  be  used  according  to  the  plaintitFK  s[)eciHcation, 
would  know  that  the  dynamos  to  bo  worked  in  scries  with  alter- 
nating currents  must  keep  time,  and  that  tho  ordinary  motlifx) 
of  effecting  this  would  be  rigidly  coupling  the  dynamos.  The  fact 
is  that  for  many  years  prior  to  the  patent  the  dynauius  had  been 
ri^dly  coupled  in  practice,  and  at  the  date  of  tho  patent  it 
was  a  somewhat  novel  discovery  that,  as  un  exception  to 
the  general  mle,  rigid  coupling  might  bo  disf^nscd  with 
when  the  dynamos  were  not  in  scries.  I  need  only  add  that  a 
portioa  of  IjQrd  Kelvin's  evidenoe  on  this  point,  relied  upon  by 


defondanl-s'  oounsel,  has,  I  think,  boon  misundorBtood.  I  think 
LortI  Kelvin  was  there  considering  the  case  of  un  ordinary  work- 
man with  no  expericTice  or  knowledge  as  to  dynamos.  I  do  not 
think  he  meant  to  suggest  that  a  workman  of  ordinary  skill— such 
.1  man  as  wouhl  naturally  bo  employed  in  putting  up  dynamos — 
would  have  exiM3rienced  any  doubt  or  ditBculty  in  putting  up  the 
dynamos  so  as  to  mako  thorn  work  efficiently  in  series  with 
altornatin'f  currents.  But,  if  ho  did,  then  I  think  on  the 
balance  of  evidence  as  a  whole,  that  ho  was  mistaken  in  this 
part  of  his  testimony.  Tho  above  substantiallv  exhausts  all 
the  objections  taken  to  the  plaintiffs  invention  tnat  is  the  sub- 
ject of  this  action.  But  the  defendants  say  that  plaintifTs  first 
claim— which  concerns  what  I  may  call  the  potential-measuring 
machine— is  bad,  and  so  the  plaintiff*s  patent  must  altogether  fau 
oven  though  the  second  claim,  by  itself,  would  bo  good.  But  the 
defendants  have  failc<l  to  satisfy  me  that  tlto  first  claim  is  bad. 
In  the  first  place,  they  say  the  invention  claimed  is  not  useful. 
On  tho  balance  of  tho  evidence  before  me  I  am  satisfied  it  is  a 
useful  invention,  and  can  be  used  to  advantage,  though,  owing  to 
a  variety  of  circumstances,  it  may  not  have  been  used  commer- 
cially in  its  simple  form,  a«  described  in  tho  patent,  up  to  the  pre- 
lient  time.  Tho  defendants'  only  other  objection  to  this  first  claim 
is  based  on  the  allegation  that  the  machine  will  network  as  a  prac- 
tical machine  with  alternating  current-s,  owing  to  locally-induced 
currents  thereby  cause*!.  On  the  balance  of  the  evidence  before  me 
I  am  satisfied  that  it  will  work.  I  think,  moreover,  the  spocimen  of 
this  muohine  made  for  the  plaintiff  was  fairly  made  according  to  the 
specification,  and  that  s|)Ocimen  certainly  worked  well.  No  doubt, 
if  you  are  perversely  ingenious  enough  to  sit  down  and  see  how 
you  can  make   a  macliine  which,  though   nominally  in  accordance 


with  the  plaintiff's  invention,  yet  will  not  work,  you  may  succeed. 
The  model  produced  by  defeoJants  shows  this  ;  but  that  model  I 
do  not  regard  as  fairly  made  in  accordance  with  tho  plaintifF'i 


invention  and  8(>ec]fication.  Having  now  dealt  with  all  the 
objections  against  the  plaintiff's  jjatent  urged  before  me,  and 
shown  thot  in  my  judgment  they  fail,  I  grant  to  the  plaintiff  the 
n.oual  relief  sought  by  him  against  the  defendants  as  infringers, 
with  costs, 

HU  Lordship  gave  the  plaintiff  costs  on  tho  higher  scale,  bat 
suspended  the  injunction  for  six  months. 


LONDON  INSTITUTION. 


Dr.  Silvanus  Thompson  gave  the  second  of  his  three  lectures  on 
electric  lighting  before  tho  London  Institution  last  night,  the 
subject  being  '*  Lamps."  It  was,  he  said,  in  1819  that  a  re^wrt 
was  made  on  the  use  of  gas,  then  just  invented.  Tho  gas,  said 
tho  report,  was  of  a  disagreeable  yellow  colour  as  compared  with 
the  warm  glow  of  candles  :  it  was  of  dazzling  brilliancy  ;  the 
distribution  was  irregular  and  difficult,  and  even  though  engi- 
neers might  overcome  this,  the  coat  would  always  be  far  greater 
than  <:andlea.  \Vo  have  heard  the  same  thing  said  of  electric  light. 
Tho  lefTturer  went  on  to  explain  the  invention  and  development  of 
arc  unrl  incandescent  lamps,  from  the  time  of  the  discovery  of  the 
arc  light  by  Sir  Humphrey  Dnvy  in  1802.  From  this  date  to  IS45 
there  was  a  gap,  when  about  this  time  there  were  several  attempts 
to  have  mechanism  to  regulate  tho  carbon — Staite  in  England,  and 
Foucault  in  Franco.  Jablochkolfs  Ininpwas  the  first  to  work  without 
moehanism,  nnd  tho  exhibition  in  tho  Avenue  de  I'Opcra,  in  Paris, 
started  the  electric  boom.  Inventions  relating  to  electricity  were 
taken  up  with  avidity,  and  people  were  all  waiting  for  "sub- 
division of  tho  electric  light'  Ixird  Justice  Grove  hod  alrca/ly 
lit  up  tho  London  Institution  itself  in  1847  with  white-hot 
epirafa  of  platinum  wire,  and  no  sooner  was  the  boom  of  IS77  and 
7S  started  than  attention  was  turned  to  the  early  efforts.  The 
story  runs  that  an  Amoricjin  financier  entered  the  Western 
Union  Ofiice  where  Edison  was  sitting,  and  fiourished  a 
tO(),tH.K>  dollar  bill  in  his  face,  promising  him  it  if  he  could 
'*  subdivide  tho  electric  light."  Edison  accepted,  and  a  few 
weeks  after  informed  hia  friends  ho  had  succeeded.  His 
fritMidn,  through  the  cables,  informed  Euro|>c,  and  gas  shares 
dropjKid  in  a  month  from  '2lX)  to  140.  The  lamp  that  caused  this 
souro  was  a  platinum  spiral,  witli  a  by-^mss  thi^own  in  when  the 
air  ox|»andod— little  else  but  Grove's  spiral.  This  would  network, 
so  Edison  tried  spirals  of  platinum  on  a  lime  cylinder.  At  this 
time  Lane-Fox  made  in  the  Tim^Jt  the  absolutely  first  announce- 
ment that  it  was  sulHciont  to  make  the  lamps  of  high  resistance  to 
subdivide  tho  light.  Tyndall  spoke  of  tho  idea  as  nn  im(»ortant 
advance,  and  Eutson  jumped  at  it  and  put  it  into  his  specification. 
Now  came  another  advance.  Mr.  J.  \V.  Swan  showed  in  public 
in  February,  lS7il,  the  first  lamp  using  carbon  instead  of  nlatinum. 
Tho  news  of  this  was  cablai  across,  and  Edison,  who  had  strongly 
condemned  carbon  entirely  before,  put  this  also  in  his  8[)ecification. 
From  that  date  Edison  used  carbon  ;  but,  of  course,  it  would  not 
do  to  use  un  old  thing  without  acknowledgement,  so  a 
new  tmmti  was  in vontc<l— Edison  called  it  a  *' filament." 
Swan's  is  n  carbon  rod  and  Edison's  a  filament  !  Edison 
spent  a  great  deal  of  ingenuity  in  l>ringing  Ids  lamp  to 
l^erfection,  using  bamboo  to  produce  his  carbon,  tlie  cane  being 
ciirhoniserl  in  a  way  whii^h  Edison  deveta[>ed  with  consummate 
skill.  MoiUiwhilc,  Swan  showed  how  to  produce  carbon  wire  from 
onliuury  cotton  thread  treated  chemically,  and  since  then  wo  have 
the  ordinary  incandoecent  lamp  mucu  in  ite  present  form. 
Calculations  -ihow  that  when  the  cost  of  lamp  renewals  umountsto 
17  percent,  of  tho  toUd  cost  of  carrying  on  the  installation,  in- 
cluding interest  of  the  plant,  the  most  economical  point  is  obtained. 
The  lecture  next  Thurklay,  at  6,  will  be  on  "  Distribution." 
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FOR  INVESTMENT. 

Some  years  ago,  if  our  files  are  consultecl.  it  will 
be  found  that  we  advised  the  purchase  of  Brush 
shares  at  the  price  they  then  stood  as  a  good,  safe 
investment.  Following  that  advice,  time  has  proved, 
meant  the  making  of  a  good  lump  sum  of  money. 
We  will  again  put  on  the  mantle  of  prophecy,  and 
advise  investors  to  buy — buy  largely — buy  all  they 
can,  of  "London  Electric,"  if  they  can  buy  at  any- 
thing under  07ie.  Perhaps  in  this  case  it  will  be 
wise  to  give  reasons,  so  that  anyone  may  think  the 
matter  out  for  themselves  and  not  buy  blindfold. 
The  annual  balance-sheet  is  due  in  March,  therefore 
our  forecast  is  somewhat  premature,  as  at  the  present 
moment  we  doubt  if  absolute  figures  are  anywhere 
obtainable.  Still,  according  to  the  balance-sheet 
given  in  our  issue  of  March  25,  1892,  the  capital 
account  stood  at  £797,680— call  it  in  round  numbers 
£800.000,  There  was  a  loss  on  the  working  accord- 
ing to  that  balance-sheet,  and  we  fancy  the  forth- 
coming balance  -  sheet  will  also  show  a  loss. 
Venturing,  however,  to  analyse  figures  we  have  not 
seen,  a  close  examination  of  them  will  probably 
show  that  on  the  working  of  the  station  the  income 
is  not  far  from  balancing  the  expenditure,  but  in 
addition  to  the  ordinary  expenditure  it  will 
most  likely  be  found  there  is  some  extra- 
ordinary expenditure — really,  capital  expenditure, 
which  may,  however,  be  charged  to  revenue.  But 
of  this  we  know  not.  We  believe,  however,  that  con- 
densers and  additional  steam  and  dynamo  plant  has 
during  the  year  been  added.  So  far  so  good.  Pre- 
suming that  the  revenue  is  gradually  creeping  up, 
with  expenditure  kept  at  the  lowest  limit,  and  work- 
ing in  the  future  as  smoothly  as  the  station  has  been 
working  during  the  past  year,  we  may — nay,  we  must 
— take  it  that  ere  long  revenue  will  overlap  expen- 
diture. The  capital  is  nominally  £800,000.  in  £5 
shares.  The  real  value  to  an  investor  who  could 
buy  the  whole  of  the  shares  at  £}  would  be 
£120,000;  if  at  £1,  would  be  £160,000.  The 
increase  of  revenue  to  a  point  which  would 
give  a  profit  of  £8,000 — and  this  ought  to  come 
within  the  next  two  years — means  a  dividend  of  one 
per  cent,  on  the  nominal  capital,  ot  Jive  per  cent. 
upon  the  capital  invested  at  the  rate  of  £1  per 
share.  But  the  shares  can  now  be  bought  less 
than  £1,  so  the  return  under  these  conditions 
would  be  more  than  five  per  cent.  We  cannot 
hold  out  any  very  great  hopes  that  in  this  year 
of  grace  1893  a  sufl&cient  volume  of  business 
will  be  transacted  to  earn  a  profit  of  £8,000, 
or  any  profit,  but  we  do  expect  that  the  working 
will,  at  any  rate,  show  no  loss,  If  the  existing 
holders  believe  this  the  quotations  will  harden  up, 
for  many  of  the  shareholders  can  well  hold  their 
scrip.  Wliatever  be  our  readers'  opinions  on  the 
subject,  it  would  be  just  as  well  that  they  kept  an 
eye  upon  the  London  Electric,  When  the  balance- 
sheet  is  issued  they  should  carefully  exami  ne  it, 
although  they  will  then  have  less  opportunity,  if  our 
views  are  correct,  of  getting  in  at  the  lowest  price. 
It  is  a  very  different  question  for  investors  who  come 
in  now,  to  that  which  exercises  those  who  have  been 
shareholders   from   the   commencement.     A  smalt 


percentage  apon  the  norninal  capital  means  a  large 
percentage  upon  the  capital  invested  now  by  pur- 
chase. The  more  this  position  of  matters  is  inves- 
tigated at  the  present  moment,  and  with  present 
quotations,  the  more  favourable,  we  believe,  investors 
will  find  it. 


THE  THREE  .WIRE  SYSTEM. 

The  long-expected  decision  of  Mr.  Justice  Romer 
in  the  case  Hopkinson  r.  The  St.  Jamey's  and  Pall 
Mall  Company,  in  which  the  validity  of  the  patent 
relating  to  the  three-wire  system  of  distribution  was 
disputed,  was  delivered  on  Saturday  last,  and  will 
be  found  in  other  columns.  The  patent  has  been 
upheld.  The  owners  of  the  patent — the  Westing- 
house  Company — write  to  say  they  "  agreed  to  a 
suspension  of  six  months  of  the  injunction,  out 
of  regard  to  the  great  public  inconvenience 
that  would  have  been  caused  by  a  summary  stop 
being  put  on  the  electric  lighting  of  the  8t. 
James's  district."  It  is,  we  think,  unfortunate  that 
the  Westinghouse  Company  has  thought  fit  topublish 
this  information,  for  we  have  it  upon  the  best  autho- 
rity that  the  St.  James's  Company  could  without 
inconvenience  stop  using  the  system  at  any  moment, 
and  it  calls  particular  attention  to  the  fact  that 
the  system  is  under  the  control  of  a  foreign 
company.  There  is  no  reason  why  the  Westing- 
house  Company  should  not  reap  due  reward  for  its 
long-sightedness,  and  the  English  companies  pay  for 
their  laxity  in  this  respect ;  but  none  of  us  like  it, 
nevertheless.  So  much  for  the  letter.  As  regards 
the  validity  of  the  patent,  it  was  hardly  thought  that 
this  would  be  disputed  after  the  breakdown  of  a 
certain  part  of  the  evidence,  which  at  the  first  glimpse 
went  far  to  prove  prior  and  public  uaage.  The 
infringement  was  not  denied — the  validity  of  the 
patent  was  denied.  That  several  men  were,  just  at 
the  time  the  patent  was  obtained,  sailing  close  to  the 
discovery  is  certain,  but  it  seems  equally  certain  that 
no  one,  till  Dr.  Hopkinson  told  them  to  do  it,  put 
two  dynamos  in  series  and  used  a  common  return 
to  what  we  may  call  their  central  terminals. 


THE  HOWARD  LECTURES. 


H  When  the  history  of  societies  comes  to  be  written 
M  it  will  be  found  that  probably  the  Society  of  Arts 
has  played  a  more  prominent  part  than  any  other  in 
the  technical  education  of  the  nation.  The  Cantor 
lectures  have  long  held  a  foremost  place  in  the 
technical  lectures  of  the  year,  and  now  the  Howard 
lectures  bid  fair  to  equal  them  in  interest  and 
importance.  The  present  course  of  Howard  lectures 
is   being  delivered  on    Friday   evenings   by    Prof. 

■  W.  C.  Unwin,  upon  a  subject  particularly  interesting 
to  electrical  engineers — viz.,  '*  The  Distribution  ot 
Power  from  Central  Stations."  Elsewhere  we  give 
the  syllabus  of  this  series  of  lectures — the  first  of 
which  was  given  last  Friday.  The  lecturer  com- 
menced by  calling  attention  to  that  wonderful 
Lauffen-Frankfort  experiment,  which  has  done  so 
much  to  open  the  eyes  of  engineers  to  the  possibili- 

Ities  of  transmission  by  means  of  high  electric  pres- 


sures.  It  was  explained,  however,  that  the  results 
of  this  experiment  were  to  be  judged  from  the 
scientific,  and  not  from  the  commercial  results, 
yet  that  the  ultimate  criterion  as  to  whether  this 
or  that  system  of  distribution  should  be  used  would 
be  the  hard-and-fast  commercial  question  of  pounds, 
shillings,  and  pence. 

The  lecturer  pointed  out  that  energy  was  obtained 
in  three  ways  :  muscular,  to  be  found  in  animal 
life ;  from  falling  water  and  natural  hources  ;  and 
from  the  heat  obtained  from  the  burning  of  solid, 
liquid,  or  gaseous  fuel.  The  lecturer  explained  that 
time  would  permit  him  only  to  give  a  part  of  the 
information  he  had  prepared,  and  that  the  whole 
would  in  due  course  be  published  in  the  Journal  of 
the  society.  For  the  full  text,  then,  we  must  wait 
for  publication.  But  there  is  one  important  topic 
just  reached  at  the  end  of  the  first  lecture  to  be  more 
fully  explained  to-night  that  we  may  refer  to.  It  is 
a  device  by  Mr.  Halpin  to  overcome  the  loss,  or  a 
part  of  it,  occurring  in  central  stations  owing 
to  having  to  work  so  long  at  light  loads.  The 
device  is  to  utilise  water  in  a  comparatively 
large  boiler  to  store  up  waste  heat.  The  water  is 
under  pressure,  and  as  the  pressure  is  relieved  so 
steam  can  be  given  off  as  required.  This  is  but  an 
indication  of  the  method,  full  details  of  which  will, 
as  we  have  said,  be  published  in  due  course. 
Though  extremely  interesting,  this  method  of 
storage  must  be  considered  in  connection  with  the 
statement  of  Prof.  Kennedy  at  the  Civil  Engineers 
on  Tuesday  night,  when  he  contended  that  the 
waste  due  to  the  boiler  was  only  10  per  cent.,  and 
therefore  not  so  very  great  under  the  circumstances. 
The  larger  waste  was  outside  the  boiler. 


BUSINESS    DURING    1892. 

(Continued  from  page  4^, J 

Crompton  Four-Pole  Dtnamos. — During  the 
past  year  Messrs.  Crompton  have  further  developed 
the  manufacture  of  their  now  well-known  four-pole 
dynamos.  They  have  now  made  a  considerable 
number  of  these  machines,  most  of  them  of  large 
size,  which  are  being  used  for  central-station  plant, 
depositing,  smelting,  power  transmission,  and 
electric  welding  purposes.  Messrs.  Crompton  have 
so  developed  the  system  of  winding  that  they  are 
able  to  produce  drum-wound  machines  to  work 
satisfactorily  at  GOO  volts,  and  combination  windings 
arranged  so  that  the  action  of  the  four  poles  is  m 
series  up  to  the  high  voltages  required  for  transmis- 
sion of  power — that  is  to  say,  from  1,000  to  2,000 
volts. 

The  reasons  which  led  Messrs.  Crompton  some  time 
back  to  develop  this  type  of  machine  have  been  the 
following  :  The  four-pole  arrangement  not  only  pro- 
vides for  high  efficiency  and  ease  of  manufacture,  but 
it  also  reduces  the  material  required,  and  certainly  en- 
ables the  machines  to  run  at  heavy  loads  with  a  lower 
increase  of  temperature  in  the  windings  than  is  the 
case  with  the  two-pole  form.  The  machines  have 
been  built  in  all  sizes  from  50  up  to  175  kilowatts 
for  E.M.F^s.  from  60  to  1,000  volts,  and  currents  up 
to  2,000  or  3.000  amperes.  One  size  in  particular 
that  has  been  used  in  colliery  work  is  a  100-h.p. 
motor  for  working  both  above  and  below  ground. 
Commercial  efficiencies  have  been  recorded  in  actual 
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work  of  these  machines  which  have  been  unsur- 
passed by  any  machine  in  the  market.  The  engi- 
neer of  one  of  our  largest  central-station  companies 
has  certified  that  the  average  combined  commercial 
efficiency  of  four  of  these  machines,  driven  by  four 
Willans  engines,  to  be  over  84  per  cent.,  which  is 
conclusive  evidence  that  the  commeicial  efficiency 


machine  has  been  continually  at  work  from 
Christmas  Day  to  Christmas  Day  without  inter- 
ruption, and  practically  without  anything  being 
done  to  the  commutator  or  brushes. 

Messrs.  Cromptou  and  Co.  have  been  very  busy  at 
their  Chelmsford  works  during  the  past  year.  The 
out-turn  of  dynamos  has  been  largely  increased  over 


-r 


Cruujptoii'i  rooT'Pole  Mmcbine.— FUn. 


of  the  dynamo  taken  by  itself  was  at  the  very  least 
94  per  cent,,  and  this  is  not  the  result  of  isolated 
tests,  but  of  a  lebtge  series  of  tests  extending  over 
nearly  a  year.  The  armature  cores  of  these  machines 
are  constructed  in  Messrs.  Crompton's  well-known 
manner,  with  the  iron  discs  mounted  on  bronze 
radial  bars.  The  conductors  are  of  their  patent  com- 
pressed and   stranded  bars,  the  winding  being  iu  all 


that  of  former  years,  owing  to  the  introduction  of 
new  machinery.  Numerous  orders  for  dynamos  and 
motors  of  all  kinds  of  from  1  h.p.  to  50  h.p.  have 
been  executed  for  customers  in  Great  Britain, 
Australia,  Africa,  and  America.  They  are  now  able 
to  keep  in  stock  at  least  six  dynamos  of  each  of 
their  ordinary  sizes  ready  for  immediate  dehvery, 
and  have  a  large  stock  of  frames  ready  to  be  wound 


Crompton'i  Koar-rolo  Machine.  — Slevfttlun. 


cases  series  coupled,  whether  it  is  drum  fashion  or 
Gramme  fashion.  The  end  connections  are  built 
up  separately  in  the  form  of  their  patent  segmental 
heads.  In  all  the  large  sizes  for  belt  or  rope 
driving  three  bearings  are  used — these  are  lined  with 
removable  bronze  bushes  made  in  halves.  The  whole 
machine  is  very  substantially  constructed,  so  as  to 
stand  long  and  continued  heavy  loads.     One  large 


to  any  requirements^  and  to  be  delivered  at  short 
notice.  By  increasing  the  out-turn  and  the  stock  of 
dynamos,  Messrs.  Crompton  have  been  enabled  to 
very  largely  reduce  the  cost  of  manufacture.  A  large 
number  of  direct-current  dynamos  up  to  200  h.p. 
have  been  turned  out  for  various  central  stations, 
including  the  Netting  Hill,  Birmingham,  Hove,  and 
Whitehaven   electric   lighting   companies'  stations. 
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The  company  have  been  very  busy  with  trans- 
mission plant  for  collieries,  their  well-known  foar- 
pole  type  of  dynamo  haviug  given  very  great 
satisfaction  in  the  South  Wales  collieries  in 
hauling  and  pumping  work,  as  is  evidenced 
by  the  numerous  repeat  orders  received.  The 
orders  which  they  have  executed  include  hauling 
and  pumping  plant  up  to  100  h.p.  for  the 
Plymouth  Colliery  Company  in  8outh  Wales, 
also  Aberdare  Colliery,  Messrs.  Locke  and  Co.,  of 
Normanton,  the  Pleasley  Colliery,  and  many  others. 
This  branch  of  the  business  is  making  very  rapid 
progress,  and  bids  fair  to  be  of  great  importance. 
Messrs.  Crompton  and  Co.  are  making  a  new 
departure  from  their  four-pole  type  of  dynamo  for 
large  slow-speed  direct-current  dynamos  having  eight 
to  ten  poles.  Several  orders  are  on  hand  for  these,  in- 
cluding two  for  the  Great  Eastern  Railway.  A 
large  number  of  arc  lamps  have  been  sold  diuringthe 
past  year,  and  Messrs.  Crompton  and  Co.  are  now 
bringing  out  an  improved  lamp,  which  is  a  modifica- 
tion of  the  old  DD  lamp.  The  old  lamp,  which  has 
done  such  good  service  for  many  years,  is  not  now 
equal  to  modern  requirements,  but  the  new  one  is  as 
good  aa  any  in  the  market,  both  for  parallel  and  series 


their  agents,  Messrs.  Corlett  and  Co.    The  following 

are   among  the  most  important  contracts  executed 
by  Messrs.  Crompton  and  Co.  during  1892  ; 

Messrs.  Day,  Summers,  and  Co.:  Lighting  com-' 
plete,  including  Chandler  engine  and  Crompton ' 
dynamo,  of  one  of  the  London  and  South-Westera  J 
Railway  Company's  steamers — '*  Diana.'* 

Southampton  Electric  Light  Company :  Comple- 
tion of  extension  contract,  including  Willans  engine 
and  Crompton  dynamo,  battery  of  accumulators, 
and  general  extension  of  the  mains  on  to  the  three- 
wire  system,  as  well  as  about  half  a  mile  of  mains 
on  new  frontages. 

Wrexham  and  A.cton  Collieries  :  Complete  instal- 
lation of  incandescent  lamps,  part  of  which  are  at 
the  pit  bottom,  including  Kobey  engine  and  Cromp- 
ton dynamo;  also  Crompton  motor  driving  chan- 
cutter. 

Messrs.  Allpress  and  Belshaw  :  One  small  pump  1 
and  motor  for  water  supply  to  private  house  in  Kent. 

Pleasley  Colliery  :  An  extension  of  the  hauling 
plant,  consisting  of  a  small  5-h.p.  winding  drum 
driven  by  a  Crompton  motor  with  raw-hide  pinion. 

W.  Garton,  Esq.,  Woolston,  Southampton:  Gas- 
engine    and    dynamo,    Crompton-Howell   accumu- 
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burning,  and  in  construction  is  much  simpler.  They 
are  specially  suitable  for  burning  off  central-station 
mains.  There  are  already  several  hundreds  of  these 
lamps  on  order,  and  these  will  be  supplied  to  customers 
by  the  end  of  February.  In  projectors,  Messrs. 
Crompton  and  Co.  have  been  turning  their  attention 
to  making  improvements  in  the  Admiralty  type,  and 
have  designed  a  projector  with  a  special  view  to 
lightness  and  strength.  The  chief  feature  about 
this,  however,  is  the  new  Crompton-Pochin  auto- 
matic search-lamp^  which  is  the  simplest  and  most 
efiBcient  in  the  market.  A  number  of  orders  for 
these  projectors  have  been  received  from  the  Dutch 
Navy  and  others.  Tlaere  are  prospects  of  a  large 
amount  of  business  for  the  coming  year.  Messrs. 
Crompton  and  Co.  have  now  in  hand  a  number  of 
orders   for    lighting-dynamos,   transmission    power 

Elant,  and  motors  for  the  following:  Hove  Electric 
lighting  Company,  Great  Eastern  Railway  Com- 
pany, Liverpool-street  ;  Whitehaven  Corporation, 
the  Dowlais  Ironworks,  Messrs.  Vivian  and  Hon, 
the  Stanton  Ironworks,  Messrs.  Locke  and  Co., 
Normanton ;  the  Southampton  Dock,  Meysrs. 
Henley's  Telograpli  Works,  and  many  others, 
includmg  several  large  transmission  plants  for 
collieries  in  South  Wales,  ordered  by  their  agent, 
J.  C.  Howell  and  Co.,  and  a  number  of  dynamos  for 


lators,   incandescent  lamps,  and  small  motors  for 
various  purposes. 

Northampton  Electric  Light  Company :  Com- 
pletion of  contract  for  extension  of  plant,  consisting 
of  new  boiler  by  Daniel  Adamson,  and  one  100-h.p. 
engine  by  Scott  and  Hodgson,  direct-coupled  to 
Crompton  dynamo,  with  necessary  extensions  to 
switchboard^  etc. 

Messrs.  Albright  and  Wilson,  Oldbury  :  A  labora- 
tory installation,  consisting  of  Crompton-Howell 
battery,  switchboard,  meter,  and  motor  for  driving 
various  laboratory  machines.  Battery  charged  from 
existing  installation. 

Messrs.  Vickers,  Sons,  and  Co.,  Sheflield :  One 
3nU-arapere  110-volt  belt-driven  Crompton  four-pole 
dynamo  for  welding  purposes,  together  with  neces- 
sary resistances,  instruments,  and  accessories. 

Mr.  W.  Sillery,  Wrexham  :  Dynamo  and  accunm- 
lators  for  installation  for  Messrs.  Rigby  and  Sun. 

M'llwainc  and  M'Coll :  Complete  lighting  of  small 
steamer  with  Marshall  engine  and  belt-driven 
dynamo.  , 

B.  Dobree,  Esq. :  Small  fan  and  motor  for  veuLi-j 
biting  kitchen. 

Hull  Corporation:  Contract  of  considerable  size 
for  Crompton  underground  mains,  which  has  just 
been  satisfactorily  completed. 


7a 


THE  ELECTKICAL  ENGINEER,  JANUARY  20,  1893. 


I 
I 


The  Labyrinth,  Fi'tzjohn's-avenue,  Swiss  Cottage  : 
Complete  installation,  consisting  of  Crossley's  gas- 
engine  and  Crompton  dynamo,  and  small  Crompton- 
Howell  battery  of  accumxilators,  together  with  all 
lights  and  fittings  for  internal  use ;  also  small  motor 
for  blowing  organ. 

The  Naval  and  Military  Club  :  A  fair  specimen  of 
quick  work  is  illustrated  in  this  particular  in- 
stallation, where  the  whole  of  the  old  plant 
was  pulled  out  and  replaced  by  two  of  Messrs. 
Davey-Paxmau*8  30-h.p.loco.  boilers,  two  of  Messrs, 
Bumsted  and  Chandler's  70-h.p.  compound  engines, 
direct  coupled  to  two  Crompton  patent  dynamos 
running  at  425  revolutions  per  minute.  The  engine- 
house  had  to  be  altered  and  partly  rebuilt,  and  the 
whole  of  this  work  was  absolutely  completed  in 
about  six  weeks  from  starting,  arrangements  being  so 
far  advanced  that  the  light  could  actually  be  supplied 
a  little  before  this  time.  Nearly  the  whole  oftlie  in- 
terior wiring  of  the  club  was  also  pulled  out  and  com- 
pletely renewed  in  the  same  time.  The  total  number 
of  lights  was  equivalent  to  about  GOO  16-c.p.  lamps. 
The  wiring  was  of  a  somewhat  difficult  character,  as 
it  was  necessary  to  place  all  the  controlling  switches 
in  the  various  bars,  thus  necessitating  an  enormous 
number  of  branch  circuits.  In  spite  of  all  difficul- 
ties, however,  the  whole  of  the  work  was  carried  out 
in  the  time  above  stated  and  to  the  complete  satis- 
faction of  the  Electric  Lighting  Committee  of  the 
club. 

Messrs.  John  Riley  and  Sons,  Bradford  :  Cromp- 
ton motor  driving  hoist  in  warehouse.  Supplied 
from  Bradford  Corporation  mains. 

C.  W.  Dyson  Perrius,  Esq.,  Malvern :  New 
Bwitchboard  and  E.P.S.  battery,  with  complete 
rearrangement  in  new  battery-room. 

Sir  Horace  Davey  :  New  Crompton  -  Howell 
battery  fitted  up  complete  and  started  to  work. 

H.  W.  Blake,  Esq.,  Londonderry  ;  Dynamo, 
cables,  and  plant  for  complete  installation. 

Stanton  Ironworks :  Completion  of  installation 
for  lighting  general  ofl5ceB,  furnace  yard,  and  Stanton 
Hall.  A  small  installation  on  the  high-tension 
transformer  system,  including  incandescent  and  arc 
lamps. 

S.  Y.  *'  Vanadis  '* :  Complete  installation  of  Cromp- 
ton dynamo  direct-driven  by  Chandler  engine, 
switchboard,  and  battery  of  Epstein  accumulators, 
with  all  wiring  and  fittings,  for  IL  O.  O'Hagan,  Esq. 
F.  Edwards,  consulting  engineer. 

S.S.  *'Zarate":  Complete  rewiring  and  over- 
hauling of  plaut  and  fittings  for  Messrs.  Turner, 
Brightman,  and  Co, 

Messrs.  Edwards,  Ringer,  and  Co.:  Complete 
installation,  consisting  of  Crompton  dynamo, 
Crompton-Howell  accumulators,  incandescent  lamps, 
and  one  arc  lamp  in  tobacco  factory,  Bristol. 

Didlington  Hall,  Norfolk  :  One  Crompton  shunt- 
wound  dynamo  for  charging  accumulators  and 
driving  lights. 

Messrs.  John  Barker  and  Co. :  2-h.p.  motor  for 
driving  sausage  machine. 

Netting  Hill  Extension  Contract  :  Messrs. 
Crompton  have  laid  about  2J  miles  of  mains,  princi- 
pally of  culvert  work,  for  the  Netting  Hill  Electric 
Lighting  Company. 

Hove  Electric  Lighting  Company:  About 2i  miles 
of  mains  were  laid,  and  the  temporary  generating 
station  equipped.  The  station  contains  two  12-h.p. 
undertype  engines  and  dynamos,  one  40-h.p.  loco- 
motive boiler,  throe  dynamos,  two  pumps,  a  main 
switchboard,  two  batteries,  and  a  water-softening 
apparatus,  together  with  sundiy  instruments. 


AN  IDEAL  CENTRAL  POWER  STATION.* 

BY  C.  J.  FIKLD,  K.  J.  COOK,  AND  F.  BOURNE. 

It  was  with  some  reluctance  that  we  accepfed  the  title  of  thii 
paper,  rcttlising  all  that  the  words  imply  and  the  difficulty  of 
fulfilling  their  requircmcints.  VVo  therefore  ht^ve  tried  to  carry 
out  the  idea  as  fully  aa  possible  by  taking  as  a  design  a  type  of 
station  which  seems  to  indicate  more  fully  than  anything  else 
the  latest  and  prospective  development  of  the  beat  practice  in 
central  power  atations. 

Wo  will,  therefore,  take  the  subject  up  and  divide  it  into 
several  dilferont  heads  or  divisions,  and  try  in  general  to 
indic4ite,  by  the  plans  and  specifications  illustrated  herewith, 
what  we  believe  to  be  an  ideal  central  power  station,  and  will 
treat  it  by  giving  a  brief  general  outline  of  the  several  points, 
and  close  it  by  attaching  to  the  paper  what  may  be  termed  a 
sort  of  general  specification  covering  the  important  points — as 
building,  engines,  br)ilers,  generators,  and  piping. 

Unit  of  Power. 

The  unit  of  power  to  be  selected  for  the  central  power  statioa 
is  one  of  the  first  and  most  important  elements  to  oecoDsidered 
after  deciding  on  the  capacity  of  the  station.  We  have  selected 
for  this  ideal  station  6,000  h.p.  as  the  total  capacity.  The 
ftuestion  immediately  arises,  How  many  units  of  power  shall  it 
be  divided  into?  We  have  found  the  following  aa  a  good  rule 
to  follow  in  deciding  ou  the  size  of  uniu,  and  that  is,  the 
number  of  units  in  any  power  station  shall  be  the  fewest  con- 
sistent with  safe  and  ecouomical  operation  of  that  station.  This 
shall  be  our  foundation-stone  to  build  upon,  and  should  be  fol- 
lowed in  the  broadest  possible  sense.  Experience  has  too  often 
proved  that  priwer  stations  have  been  divided  into  too  many 
units.  This  has  been  occasioned  largely  by  two  reasons  :  First, 
uncertainty  of  the  development  of  the  cajwicity  of  the  station  ; 
and  secondly,  inability  or  inexperience  of  manufacturers  in  the 
development  and  building  of  large  generators. 

The  business  now  of  building  power  stations  and  manu- 
facturing the  apparatus  has  reached  such  a  commercial  stage  of 
development  that  both  of  those  factors  are  eliminated.  We 
now  find  capital  ready  and  willing  to  invest  in  large  power 
station  enterprises,  buth  for  railway  and  general  power  work  : 
also  manufacturers  with  experience  in  machinery  and  abiUty 
to  develop  and  build  any  commercial  size  of  generator  required 
or  called  for. 

The  unit  of  power  should  be  proportionate  to  the  size  of  the 
station,  and  in  the  size  of  station  we  selected  we  believe  a  thou- 
sand horse-power  unit  to  be  one  which  fulfils  our  requirements 
in  every  respect,  buth  for  safety  and  economy  in  operation. 
The  engines  are  so  built  that  where  a  small  amount  of  power 
may  be  required  for  lipht  loads  late  at  night,  the  engines  oaa 
be  operated  witli  economy  on  reduced  capacity,  even  down  to  a 
few  hundred  horse-power.  This  removes  the  necessity  for  one 
or  two  smalt  unita,  as  has  been  cusUTmary  to  instal  in  some 
stations  of  this  class  of  work.  They,  as  a  rule,  fill  the  space 
which  could  be  tiken  by  a  lai-ger  size  generator.  A  larger 
number  of  units  proportionately  than  here  laid  out  means 
additional  expense  in  handling  and  caring  for  the  machinery, 
also  additional  building  apace  and  real  estate.  The  problem 
is  now  t-o  concentrate  all  power  into  as  few  units  as  practicable. 

Direct  Cosneotion  or  Beltlvo. 

The  problem  is  still  in  the  ininda  of  many  people  whether  to 
use  generators  directly  coupled  to  engines,  or  belted,  as  in  the 
earlier  type  of  stiition.  Formerly  we  had  no  choice  in  the 
matter.  Generators,  except  in  a  few  cases,  were  not  built  in 
this  country  fur  direct  connection  work  in  a  commercial  sense. 
We  could  only  belt  to  the  engine  directly  ur  through  counter- 
shaft. Wo  do  not  propose  to  go  into  any  extended  controversy 
or  argument  on  the  three  styles  of  connections,  but  only  point 
out  a  few  facts  to  be  considered  iu  this  connection  before 
deciding. 

In  a  puwcr  station  i»f  the  size  herein  indicated  and  located, 
as  Would  generally  be  the  case,  in  *jr  abimt  a  large  city,  entail- 
ing considerable  uxpunso  fur  real  esUite,  and  more  expense  for 
the  building,  the  problem  which  at  first  reaches  the  engineer's 
itiind  is  how  to  concentrate  this  power  within  as  small  a  space 
&s  is  practicable  without  crowding,  and  also  to  economically 
operate  the  plant. 

Louking  at  it  from  this  point  of  view,  the  relative  space 
required  is,  roughly,  as  two  to  one  :  in  other  words,  a  belted 
plant  would  require  al>out  five  square  feut  of  fioor  surfncc  per 
horse-power  us  against  2^  st|uare  feet  with  direct  connection 
plant.  This  means  a  saving  of  one-half  the  cost  of  real  estate 
in  building,  and  al»o  concentration  of  the  jutwer  for  handling. 
On  the  other  hand,  we  have  not  secured  tlexibUity  of  connec- 
tion between  the  engine  and  generator,  which  wo  have  in  the 
belted  plant,  and  the  relief  to  the  engine  which  is  afiurded  by 
belt  against  the  shocks  of  short  circuits,  etc.  These  are  facts 
which  should  be  more  fully  considered  than  they  have  been  in 
the  designing  and  building  of  a  proper  type  of  engine  for  direct 

•  Paper  read  before  the  Chicago  Electric  Club,  Dec.  19,  1892. 
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oonnecUon.  Ample  flywheel  cftpaoifcy  is  one  of  the  moat  impor- 
t&ut  requisites  for  auch  an  engine  and  ability  to  withstand 
direct  shocks  of  short  circuits  and  overloading  of  the  generators. 
When  these  problems  hftve  been  fully  met|  both  theoretically 


PoWKB-StATION   BCILDINO, 

VoT  power-station  building  there  sre  shown  in  Figs.  1,  2,  and 
3  general  features  and  details  of  construction  of  a  building 
adapted  fur  this  style  and  capacity  of  station. 


Fig,  1. 


Fio.  2. 


Fio.  3. 


I  and  pmcticalty,  we  have  no  doubt  that  the  development  of  the 

'  direct  ciinnectiun  station  will  bo  rapidly  extended.     At  present 

we  are  just  beginning  to  enter  what  might  be  termed  the  era  of 

direct  connection  work  commorcinlly,  having   as    a  ImHia   for 

oxperionce  small  practice  in  thin  country  in  special  ciuea  and  a 

I  moro  extensive  practice  la  Europe  in  this  line. 


The  power-station  building  is  a  factory  for  producing  a  com- 
mercial commodity  and  should  be  treated  in  that  sense,  the 
osseutiul  requirements  being  solidity  of  construction  and  pro- 
tection against  fire  or  any  other  accident  to  the  machinery  con- 
tained therein.  The  design  of  these  buildings  is  too  often  placed 
in  the  hands  of  local  architect*,  inexperienced  aud  unft«o,*i*itt.W 
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with  the  requiremenU  of  such  a  building,  and  we  find  aa  a 
result  niaiiy  {xiwer  statiana  in  which  the  machinery  has  tu  he 
placed  to  fit  the  building,  iusteiid  of,  an  it  nhoiild  be,  the 
machinery  laid  mit  and  the  power  statiun  built  to  cover  and 
properly  prntvct  it  .  being  built,  therefore,  from  an  engineorin^ir 
point  of  viow  iiifttoad  of  an  architecturnl  rme.  Witlif»ut  attempt- 
ing to  go  into  detula  or  producing  a  regular  biiildinii  specitica- 
tion,  we  have  tried, under  the  head  of  ''Building  Speciticatiuus,  " 
to  cover  tlio  uiain  features  rc<]uircd  in  such  a  building. 

Bi;iLi»i?*a  SpEtnFiCATiONN. 

Sxcavatioii. — Excavate  the  entire  apace  under  the  enfjinu- 
ruom  to  a  depth  of  10ft.,  bo  as  to  get  cleitr  hejidrooni  cf  8ft.  i-i 
baaement.  Excavate  for  all  side,  cross,  and  gable  walls,  all 
foundations,  and  also  central  apace  between  boilers  to  form  a 
basement  under  the  boiler-njoni  for  ash  and  coal-handling 
apparatus,  flue,  and  pipes. 

Fttu nitdl wim. — If  ground  ia  gtHjd,  lay  base  of  concrete  (four 
broken  stone,  two  sharp  aand,  (.ne  hydraulic  cement)  and  make 
fo(^ting-cour8ea  of  brickwork  or  coursed  rubble  masonry  of  good, 
firm  building  stone,  laid  in  cement  mortar  of  three  parts  sand 
to  one  part  cement.  In  case  piling  is  necessary,  teat  piles 
should  bo  driven  on  diirerent  parts  of  the  property  in  onler  to 
determine  the  bearing  cajuicity  of  the  pile  utider  the  condi- 
tions ju'esent,  noting  the  amount  the  jnle  sinks  under  the  last 
blows  tif  the  "monkey."  Allow  a  factor  of  safety  of  from 
4  to  15,  dei>ending  on  the  conditions  present.  Piles  should  be 
of  hemlock  or  spruce,  perfectly  stniight  and  round,  a  40ft.  pile 
having  not  less  than  a  12in.  butt- — the  piles,  after  being  driven, 
to  have  heads  sawed  off  below  moan  low  water  to  a  uniform 
level ;  all  piles  in  water  to  be  CAp()cd  with  granite  foundatiLm- 
stone,  while  those  with  heads  in  earth  to  be  capped  with  a 
grillage  of  12  by  12  spruce  and  3in.  plank  timber,  and  the  whole 
tilled  with  concrete  well  rammed.  Lay  foundation  proper  on 
this  grillage. 

WalU. — All  walls  should  be  of  brickwork  from  16in.  to  20in. 
thick,  with  pilaster  at  each  rouf  truss,  having  at  least  Sin.  pro- 
jection and  24in.  face.  Carry  those  to  a  height  of  at  least  25ft,, 
so  as  to  allow  cleAr  headroom  of  at  least  20ft.  bolow  the  travel- 
ling crane  in  power-house.  All  brick  should  be  burned  and 
should  have  clean,  sharp  edges,  no  salmon  or  light-coloured 
bricks  being  allowed.  All  brickwork  should  be  laid  iu  cement 
mortar.  The  cement  should  be  DyckerhofTs  or  English  Poi-t- 
land.  All  bricks  in  the  fac^  of  the  wall  shtmld  be  selected.  AJl 
jouits  should  be  pointed.  Pilasters  on  aide  walls  of  engitie- 
room  should  be  built  out  by  offsets  and  capped  with  stone  binder 
for  carrying  rails  of  travelling  crane.  Set  side  ventilators  iu  wall 
near  ground  line. 

Roof. — The  roof  should  be  iron-truss,  riveted  type,  furnished 
with  iron  louvre,  with  side  ventilator  tliat  can  bo  operated  from 
the  floor.  The  top  of  louvre  should  be  furnished  with  heavy 
hammered  glass.  Tho  roof  should  he  c»»vered  with  Norway  pino 

glank,  splined  and  then  covered  with  black  slate  of  guod  quality 
kid  with  not  more  than  5in.  to  the  weather.  .\U  flashings 
around  walls  and  all  gutters  to  be  of  16oz.  copper.  The  whule 
to  make  a  weather-proof  job. 

Eni}iii(  Floor, — The  engine  fioor  should  be  of  two  layers  of 
plank,  the  first  of  yellow  or  Norway  pine  aplinvd  with  liard 
wood,  this  floor  to  bo  covered  with  about  iin.  of  pifisler,  and 
then  with  a  second  floor  of  |in.  second  quality  maple  laid  nt 
right  angles  to  the  first.  The  first  plate  to  be  not  less  than  Sin, 
or  more  tlmu  12iri.»  and  securely  bidted  by  hook-bnlt-s  at  every 
beam  to  the  iron  1  beiinis.  The  second  floor  should  rmt  bcnvtr 
4in.  in  width  and  should  be  blind  nailod.  All  planks  should  be 
neatly  fitted  about  all  foundations,  and  hand  planed,  nud 
■moothed,  and  finished  with  two  coats  of  boiled  oil  put  on  warm. 
En'/im-  (III//  B'lUrr  Room^  BttAcnirnt  FInor, — This   floor  should 

ibe    made   of  not   more   than   6i)i.    concrete,  well  rammed   and 

,  graded  to  dr.iin,  and  finished  by  means  <»f  tine  stutl  tbjated 
smooth  by  means  of  hand  trowel. 

The  boiler-room  floor  hutwcen  U>iler8  should  be  miido  of 
steel  I  beams,  covered  1>y  moans  of  cast-imn  plates  of  suitable 
jwiltern.  .-Ml  other  ptirt,**  of  the  liroroi.m  shoutd  be  tinishcil  by 
means  of  concrete  cement,  same  as  iNisemeut. 

Doi>r»  ami  Wi}nhtnA. — .\ll  floors  c)r  niftiu  doors  nliould  bu  of 
some  woi.mI  ceilini;.  and  umde,  say,  22in.  tliii'k,  and  liiijshod 
with  large  wrou^ht-iron  liingeH  (oxidised  hiugoa  and  kiiolm). 
All  d*«»r8  in  cross  tir  partition  wnlla  .shMuld  bo  nmdc  of  betwlcd 
white-pine  ceiling  laid  dijiLionally  and  security  nailod,  covered 
with  a  layer  of  asbostos  hojvrd,  luul  then  entirely  covered  with 
black  sheet  in»n  faatcut'd  by  means  of  rc*uiid-he;ulctl  nails. 
These  d<Mir8  should  be  sliding  ivilh  friclion  rollers,  trackw,  etc. 
All  windows  should  linvo  box  frames,  idl  saHhca  having  four  lights 
of  American  gliisa,  best  quality,  well  hraddcd  ami  back  puttied, 
fitted  with  noiseless  pulleys,  cHst-irnu  weights,  brass  ohaius  and 

,  sash  locks. 

I'ttiul\inj, — All    wotKlwork  should    havo  \uA   Il*ks  titan  tlnvc 

rcoa*Ji  of  lirst-clasa  lead  iJt^int  ground  in  oil ;  this  incliidfa  under 
side  of  nxif,  windows,  doors,  etc.  .\11  iron  slutuld  receive  two 
ooats  of  metallic  paint,  one  before  erection  uuil  unu  affor  the 
fttructure  is  completed. 

(To  be  conlintted,  i 


REVIEWS. 


Tclephonle  Prati<iiie.     L.  Montuxot  (A.  Grelot,  Paris). 

This  is  a  laborious  work  on  the  details  of  telephony  as 
practised  in  France.  The  author  takes  a  restricted  aad 
local,  Hither  fh:in  a  broad,  view  of  his  subject,  so  that, 
while  cilculatud  to  guide  the  technical  officers  of  the 
Adtninistratiou  of  Posts  and  Telegraphs  in  their  daily 
duties,  the  book  is  not  likely  to  excite  much  interest  north 
of  France.  For  instance,  M.  Montillot  gives  elaborate  and 
well-executed  diagrams  of  the  details  and  connections  of 
the  many  difTerent  types  of  instruments — transmitters, 
receivers,  and  ringers — which  the  French  regulations  per- 
mit subscribers  to  have  fixed  on  their  exchange  lines, 
drawings  no  doubt  extremely  useful  to  those  engaged  in 
fixing  and  maintaining  the  instruments,  but  to  few  besides. 
In  bis  preface  the  author  states  that  throughout 
the  book  be  baa  spoken  of  the  instruments  by  the 
names  by  which  they  are  generally  known  in  France 
without  troubling  himself  about  questions  of  priority 
of  invention  or  the  names  of  the  actual  inven- 
tors, a  plan  which,  while  possessing  the  merit  of 
simplicity,  scarcely  reconciles  us  to  a  Gower-Bell  micro- 
phone being  called  the  ■' Microt(!dophone  de  M.  Bancelin.'' 
The  rule  laid  down  is  not,  however,  strictly  adhered  to, 
since  the  invention  of  the  transmitter  induction  coil  is 
expressly,  although  of  course  erroneously,  ascribed  to 
Edison.  In  switching  matters  it  is  evident  that  American 
influence  has  made  itself  powerfully  felt  in  France,  the 
switch-table  described  showing  little  deviations  from  trans- 
Atlanlic  methods.  The  information  given  about  under- 
ground work  is  scarcely  up  to  date,  since  paper  cables  are 
not  even  mentioned,  while  nearly  two  pages  are  devoted  to 
guttapercha-covered  cables,  which  for  telephonic  purposes 
are  now  generally  ranked  amongst  the  antiques.  As  a 
record  of  the  state  of  the  telephonic  art  in  France  in  1892 
the  work,  with  its  414  engravings,  has  a  distinct  value,  but 
it  neither  discloses  nor  proposes  anything  new,  and  is 
consequently  not  like!y  to  effect  any  modification  of 
existing  practice. 


CORRESPONDENCE. 


"  One  mati'i  wonl  is  no  mnirB  word, 
Jutlce  nee<li  that  lioth  be  heard. 


I. 


COMPARATIVE  EFFICIENCIES  OF  GAS-ENGINE 
GENERATED  ELECTRIC  LIGHT  AND  ORDINARY 
GASLIGHT. 

SiR,^I  notice  that  Mr,  Emerson  Dowaon  states  that  it 
was  believed  that  the  late  Sir  William  Siemens  first  drew 
attention  to  the  fact  that  when  illuminating  gas  was  burnt 
in  a  gas-engine  to  drive  a  dynamOj  much  mora  light  was 
produced  electrically  than  could  be  produced  by  burning 
the  same  quantity  of  gus  in  burners  in  the  usual  way. 
Perhaps  Mr.  Dowson  will  give  bis  reasons  for  this  bfllief. 
The  following  is  extracted  from  a  report  on  the  distribution 
(if  fuel-power  gas,  bearing  the  names  of  Mr.  B.  H.  Thwaite, 
C.E.,  and  Mr.  Dugald  Clerk,  C.E.,  and  ia  perhaps  the 
first  printed  statement  showing  by  calculation  the  superior 
efficiency  of  gas  burnt  iu  a  gas-engine,  and  the  power  con- 
verted into  electric  light,  compared  with  ordinary  buroeis  ; 
but  it  also  shows  that  the  recuperative  gas-burners  have  a 
sill  higher  elliciency. 

"It  will  bo  interesting  and  instructive  to  compare  the 
iherrco-luminous  efficiency  of  gas  burnt  direct  at  the  gas- 
burner,  and  also  burnt  in  a  modern  gas  motor  j  thetiynamic 
energy  produced  l>eing  afterwards  converted  into  luminous 
energy,  thus  : 

rElectrolumiuouB, 
.,  I  Trnnsformation. 
"  j  IncAndeficent. 

V  Electric  light. 


I  Thtirmo-dynaDiic. 

l.-l  Trunsformution. 
ttirt  motor. 


■H 


nynuiuooloctric. 
Tiivnsforination. 
Dynmno. 


*'For  the  comparison,  a  lighting  jjower  equivalent  to  510 
1 6-caridlo  lights  is  assumed  to  bo  burning  for  a  period  of  one 
hour.  The  electric  light  equipment  consists  of  an  efficient 
gas-motor ;  the  itisulauou  of  the  lead^  is  fairly  perfect,  and 


\ 


» 


I 


I 
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they  show  a  loss  of  only   2  per  cent.     The  dynamo 

assumed  to  realise  75  per  cent   of  the  dynamic    power 

supplied  to  it. 

Summaty, 

510  iDcandescent  cArbon  filaments  in  vacuo 
lamps,  each  of  60  watts,  or,  say,  equiva- 
lent to  16  candles    30,600  watts. 

Loss  in  leads    31,300      „ 

To  compensate  for  75  per  cent,  of  efficiency, 
or  a  loss  of  25  per  cent 39,100      „ 

"  Assuming  this  watt  output  to  absorb  52*6  i  h.p.,  then, 
kccepted  20  cubic  per  indicated  hoiBepower,  the  consump 
tion  of  gas  per  hour  e(|ual8  52-6x20=1,052  cubic  feet. 
Then  the  number  of  candles  of  photometric  value  ohtuined 
per  cubic  foot  of  pas  buminjr  one  hour,  would  be  equal  to 
(510  X  16)-r  1,062=  77  candlus  per  cubic  foot  nf  gas  burnt 
in  the  gas-motor  cylinder.  Ordinarily,  16  candle  j^as  burnt 
at  the  rate  of  five  cubic  feet  |ier  hour  will  give  an  open- 
flame  light  of  a  luminotjs  value  of  12  candles.  Hence, 
12-^5  =  24  candles  per  cubic  foot  per  hour.  An  inverted 
recu|>erativti  gas  lamp  will  gjvo,  with  a  consumption  of 
five  cubic  feet  per  hour,  a  light  e(piiil  to  40  candles.  Theri, 
40-7-5  —  8  candles  per  r.ubic  fool  per  hoiu'.  And  an  in- 
candescent gas  lamp  of  the  latest  im]*roved  form  may  be 
taken  to  give,  with  the  same  consumiJtiori  of  gas,  a  light 
equal  to  50  candles ;  then,  50  -r  5  =^  10  candloa  {>er  cubic 
foot  per  hour." 

The  ratio,  according  to  this  data,  is  as  24  is  to  7  in 
favour  of  the  electric  light.  Mr.  Duwson's  figures  give  a 
nitio  of  as  2*5  is  to  5,  but  he  uses  a  standard  argand 
burner;  if  the  comparison  was  raado  with  tho  ordinary 
balswing  burner,  the  ratios  will  a[)proach  each  other 
closely. — Yours,  etc., 

Jas.  W.  Vickers,  Student  Inst.  CE. 

153,  Kingsley-road,  Prince's  Park,  Liverpool. 


MULTIPHASE  TRANSMISSION  OF  POWER. 

Sir, — In  the  controversy  which  has  been  going  on  in 
your  pages  between  Messrs.  B.  H,  Thwaite  and  F.  T.  Eggers, 
with  regard  to  the  Lauffen  Frankfort  transmission  experi- 
ment, my  name  has  been  mentioned.  This  induces  me  to 
make  the  following  remarks  in  the  hnpe  of  correcting  a 
misapprehension  as  to  tho  purpose  of  this  expeiiment 
arising  from  somewhat  interested  re[ireseiitations  with 
regard  to  the  part  played  therein  by  the  three-phase 
system. 

The  experiment  was  undertaken  to  demonstrate  on  a 
practical  scale  the  feasibility  of  long-distance  power  trans- 
mission at  high  tensions  by  means  of  bare  overhead  con- 
ductois. 

By  preliminary  experimenta  before  a  committee  of  elec 
tricians,  and  a  lecture  which  I  delivered  at  Frankfort  early 
in  1891,  I  convinced  the  electrical  world  of  the  practica- 
bility of  the  scheme  sufTiciently  to  obtain  the  necessary 
capital  for  its  demonstration  on  a  large  scale  between 
LaufTen  and  Frankfort.  It  was  at  first  intended  to  employ 
single-phase  alternate  currents,  but  as  it  happened  that  a 
three-phase  machine  with  transformers  was  ordered  for  the 
LaufTen  station  for  the  light  and  power  distribution  at 
Heilbronn,  it  was  decided  to  employ  them  in  these  experi- 
ments, especially  iti  order  to  show  the  advantages  of  the 
three-phase  system — viz.,  power  distribution  by  means  of 
simple  self-starting  motors.  It  must  be  repeated  that  this 
experiment,  so  far  from  demonstrating  these  advantages, 
actually  showed  the  disadvantagt^s  of  the  system — viz., 
complication  in  line,  generator,  and  transformers — so  that 
instead  of  being  the  purpose  of  the  experiment,  the  tbrce- 
pbase  system  was  actually  one  of  the  difficulties  to  bo  con- 
tended with. — Yours,  etc.,  C.  E.  L  Brown. 

Baden,  January  10,  1893. 


NAME  OF  FIRM. 

Sir, — I  notice  in  the  electrical  and  building  papers  a 
•Uktement  that  the  company  known  as  Roger  Diwson, 
Limited,  has  been  formed  to  acquire  the  business  of 
Rashteigh  Phipps  and  Dawson. 

As  this  is  calculated  to  be  very  detrimental  to  the  public 
&nd    also    to  my   interests,   1  beg  to  inform  you  that, 


under  the  terms  of  the  dissolution  between  myself  and 
Mr.  Dawson,  the  deed  provides  that  neither  partner  shall 
use  the  name  of  the  other  in  any  shape  or  form  whatever. 
I  am  now  carrying  on  business  at  102,  Oxford- street, 
under  the  style  of  Rashleigh  Phipps  and  Co.,  electrical 
engineers,  and  my  business  will  be  in  no  way  affected  by 
the  company  which  has  been  formed. — Yours,  etc., 

A-  Rashleicih  Phipps, 


SKATING  BY  ELECTRIC  LIGHT. 

Sir, — Referring  to  remarks  in  your  issue  of  13th  inst., 
page  49,  and  signed  by  \V.  P.  Steinthal,  I  should  like  to 
claim  for  Morrison  Lough,  Cambuelang,  by  Glasgow,  as 
bein;;  the  first  skating  pool  t*5  which  electric  lighting  was 
introduced.  To  Cambuslang,  skating  with  aid  of  electric 
light  is  over  five  years  old. — Yours,  etc., 

W.  MiTCIIILU 

283,  Wightman-road,  Hornsey,  N., 
13th  January.  1893. 


COMPANIES'  REPORTS. 


ST    JAMES'S   AND    PALL   MALL    ELECTRIC    LIGHT 
COMPANY,  LIMITED. 

nin*rtorrt :  KuMtjiOO  .1.  A.  Balfour,  Kmi.,  olniinimn  ;  H. 
\N"uotIburn  Kirby,  Emj.,  vice  olinirmaii  ;  liorulrf  \V.  Jtulfour,  Een., 
MP.:  LulirnerCliuk,  Km|.,  F.K.H.;  Sit  Johu  H,  MmriH,  KCSJ. 
i iciicnil  initnii^'fji-  aiul  socrelnry ;  KnUcrio  .1.  WiUkcr.  ('Iiiof 
onj^nnoor:  S  T.  iMbnon.  AM  I.i'.K.,  M.l  K  E. 

l\0|>ort  of  Uio  DireeUirft  and  statement  of  accouiiLn  for  tho  year 
uiuling  iM.'oniber  31.  1^9*2.  to  be  submitted  to  tho  mooting  on 
•Innuary  *^4  at  the  t'entml  Station,  Carimbystrcot,  Golden -iirjuAro, 
at  M  oVlock 

The  DIrtctois  bog  lea\6  to  »ubinit  thou  anntiiil  ixifwrt  for  1892, 
Lbo  tiL'C'Ountfe  nccornimiiyiti^  the  nnme  boint;  duly  certified  by  tho 
( 'omjifinyV  uiiditori^.  Owin^  to  dinirtilLioH  with  reganl  tty  nnciont 
li^htt*  jiinJ  other  inattcrs*  it  wan  found  im[K>i)diblo  to  coui()lyLe  the 
norihorn  cenLnU  atatioii  within  the  time  contoniplateti.  It  if  now, 
liowever,  practically  iiniti)ied  and  complete  with  sutlicient  machinery 
for  tho  8up[)ly  of  'JO.iXKl  H-c.p.  laiu[^»8,  which,  when  nece»Bary,  can 
be  autrmented  by  fiirthor  plant,  raiaing  the  cuLuicity  of  the  station 
to  Oi>.(H;<)  8-c.p.  lanipB.  The  lwoHtfttion^  are  already  connected  by 
thu  preat  trunk  main,  anil  witliin  a  very  short  time  they  will  not 
only  be  able  to  run  concurtently,  Init  will  be  nblo  to  relieve  each 
other  nhould  necessity  arixo.  Tlio  Directorw  are  pleat^od  to 
be  able  to  re|>ort  that  thu  phint  nt  ttie  &outhofn  central 
station  is  in  [terfect  unjer,  and  fully  maintains  the  eUicieocy 
ivnd  economy  noted  last  year.  It  has,  unaided,  produced  the 
income  shown  in  tho  account*.  The  Directors  have  devoted  great 
attention  to  the  curtaihnenb  of  all  unnecessary  expenditure,  in 
whi(?h  they  have  been  ably  seconded  by  theoHicen?  and  staff  of  the 
f'oinpany.  Their  )Hjlicy  lia?,  however,  been  that  of  maintaining 
tho  outMin(;»,  plant,  and  mains  of  the  Company  in  the  hij^heet 
B"ate  of  efficiency.  They  are  not  only  advised,  but  their  expe- 
rience hoB  Batiefiod  them  that  to  earn  continuoue  dividends  in  a 
business  of  thi«  character,  liable  a«  it  is  to  many  risks,  and 
dependent  on  tho  correct  handling  of  multitudinous  details,  it  is 
osfentiul  that  tho  whole  of  tho  Company's  works  and  mains  should 
be  thoioujfhly  maintained  in  every  respect.  The  whole  of  the 
compulsory  main^  are  now  laid,  and  this,  together  with  the  amounts 
re<piirod  for  the  comnletion  of  the  new  station,  has  caused  a  large 
capital  exitenditure  (luring  the  year,  whioh  has  as  yet  produced  no 
curresponniiig  income.  The  Directors  are  happy  to  state  that  the 
works  have  been  completed  at  a  cost  well  within  the  ostiraatos, 
and  they  do  not  anticipate  that  any  further  capital  will  bo  required 
tinlcss  a  demand  should  arise  for  current  in  excels  ox  the 
Company's  present  ca|>acity.  The  question  of  the  **  redemp- 
tion fund,"  inaugurated  last  year,  is  one  which  has  been 
prominently  brought  to  the  attention  of  the  Directors  by 
certAiii  holders  of  founders'  shares,  who  consider  that  the 
amount  is  improperly  taken  from  "  revenue  account,"  and 
should  bo  divisible  as  profit  amongst  the  shareholders.  This 
(]uestion  was  before  the  meeting  of  tho  members  of  the  Company 
last  year,  when  the  crention  of  the  fund  was  approved  of  uem,  ron. 
The  Directors  therefore  recommend  that  this  policy  be  maintained, 
believing  that  it  is  one  which  will  meet  with  the  continued 
approval  of  the  shareholders.  In  their  judgment,  the  establish- 
ment of  this  fund  is  prudent,  and  they  are  advised  that  it  is  in 
strict  accofdance  with  law.  The  Directors  regret  to  announce 
that  the  action  brought  against  the  Company  by  Dr.  John 
Hopkinson,  for  the  alleged  infringement  of  his  three* 
wire  patent,  has  been  decided  against  the  Company. 
Ponding  the  consideration  of  whether  the  Comp^iny  should 
np|>oal,  they  arc  glad  to  be  able  to  state  that  they  have  completed 
arrangements  whereby  they  will  bo  in  a  position  to  continue  the 
supply  of  current  witbout  interruption,  and  without  further  use 
of  the  patentee's  system.  The  C-omi^ny  will  not  have  to  bear  the 
wholo  of  the  coate  of  the  action.  The  net  earnings  of  the  Company 
during  the  past  year  have  amounted  to  £U,50tt.  I9s.  Of  this  earn 
£5,997.  lOs.  was  distributed  in  July  last  in  payment  of  an  interim 
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dividend  at  the  rate  of  5  per  cent,  per  annum  for  the  half-year 
endinf;  June  30,  1892,  on  the  ordinary  ftharefl,  and  at  the  rate  of 
7  per  cent,  por  annum  on  the  preference  shares.  The  balance, 
£8,001.  !>«..  together  with  the  undivided  protite  of  £2*2.  128.  2d. 
from  la^t  year'n  account,  leaves  £^,624.  Is.  2d.  now  to  be  dealt 
with.     The  Directors  propose  to  divide  this  amount  as  follows  : 

(a)  By  payment  of  a  dividend  at  the  rate  of  7  [ler 
cent,  per  annum  on  the  preference  shaiei«  for  the 
aecona  half  of  the  year £3,50() 

(b)  By  payment  of  a  dividend  at  the  rate  of  9^  per 
cent,  per  annum  for  the  second  half-year  on  the 
ordinary  shares,  makinff,  with  the  interim  divi- 
dend paid  in  July  last,  a  total  distribution  of  7i 
per  cent,  for  the  year   4,745 

(c)  By  payine  a  dividend  of  £3.  3a.  per  share  on  the 
founders'  Bnarea 

{d)  Amount  bo  be  carried  forward  to  ordinary  share- 
holders'undivided  profit  account... 

(i)  Amount  to  be  carried  forward  to  foundera*  undi- 
Tided  profit  account 


0     0 


5     0 


315    U    0 
59     7     0 


4    g 


£8,624     1     2 

The  Directors  have  carried  £1,000  to  increase  the  redemption  fut^d, 
which,  with  the  addition  of  interest  received  during  1892,  now 
stands  at  £2.029.  68<  4d.,  and  which  is  accumulating  by  annual 
additions  towards  repreaentin^  loss  of  capital  at  the  expiration  of 
the  term  covered  by  the  provifiionnl  order.  The  Directore  arc 
advised  that  the  amounts  provided  in  the  accounts  for  deprecia- 
tion are  sufficient  and  ample  for  all  pur|)osea  The  Directors 
reflet  that  Mr.  Charles  Sbowell,  one  of  their  number,  found  it 
neoeseary  to  reei£n  bis  seat  on  the  Board  owing  to  bis  numerous 
engagements.  They  elected  Mr.  Gerald  \V.  Balfour,  M.P., 
brother  of  the  chairman,  to  fill  the  vacancy  thus  created,  being  of 
opinion  thit  his  services  would  be  of  great  value  to  the  Com()any. 
SirJohnH. Morris.  K.r.S.L.and  Mr. Gerald  W.  Bftlfour,  M. P., retire 
under  Clause  79  of  the  articles  of  association,  and,  being  elij^ible, 
offer  themselves  for  re-election.  The  auditors,  Mo*wrs.  Deloitte, 
Dover,  Griffiths,  and  Co.,  also  retire,  and,  being  eligible,  offer 
themselves  for  re-election. 

Capita  I.  Aocotjnt. 
The    capita]    authorised    and    received   is   £200/XK),   of    which 
£14,670.  68.  2d.  remains  unexpended. 

Revenue  Aocx)nNT  for  Year  endino  Dec.  31,  1892. 

A. — To  Generation  and  Distribution  of  Electricity. 

Dr.  £      B.  d.         £        s.  d. 

Coal  and  other  fuel,  including  dues, 

carriage,  etc.   4,073  14  U 

Oil,   waate,   water,  and    engine-room 

atoree    590  18 

Salaries  of  engineers  and  oflicerH  856     1 

Wages  at  generating  and  distributing 

staUon    2,912  U 

Repairs  and  maintenance,  as  follows  : 

1.  Buildings £219  16    3 

2.  Engine  and  boilers    803  14    2 

3.  Dynamos  ..       58  16    5 

4.  Other     machinery, 

instruments    and 

tools 90     9     8 

6,  Accumulators  2    6    7 

6.   Lamps  (at  station).       33  16  11 


2 
2 

0 


Repairs  and  maintenance  of  mains 
Miscellaneous  expenses    


1.209    (\ 

9»W  i:> 

62     0 


Rente  payable. . 
Rates  and  taxes  . 


B.- 


-To  Rents  Rates,  and  Taxes. 

479  n     0 

338  10    9 


11,368     1     Ti 


C. — To  Management  Expenses. 

Directors' remuneration   1,622    2  0 

Salaries  of  general  manager  and  secre- 
tary, engineer,  clerks,  etc 1,654  10  7 

Stationery,  printing,  and  advertising  166    9  4 

General  establiabmenc<  charges  170  14  4 

Auditors  of  Company   52  10  0 


818    1    9 


D. — To  Law  and  Parliamentary  Charges. 

Law  expenses  

£.— To  Special  Charges. 

Insurance 109  15  10 

Broker's  charge  for  obtaining  Stock 

Exchange  quotation 21     0    0 

Fees  for  testing  meters 3  15    0 

Board  of  Trade  audit    59    0    0 


F. — To  Depreciation. 

Depreciation  on  buildings    285    8  10 

Depreciation  on  plant,  machinery,  etc.     3,584    6    2 


G.— To  Redemption  Fund. 
Provision  for  recoupment  of  capital  expenditure 


3.666    6    3 
284  10    6 


193  10  10 

3,869  15    0 
1,000    0    0 


Balance  carried  to  net  revenue  account.. 


Cr.  £  B.  d. 
Sale  of  curreot,  after  deducting  provision  for  bad 

and  doubtful  debts 33,307     4     I 

Rental  of  motors  on  consumers'  premises 546    5    0 

Rents  receivable 401  IS  10 

Transfer  fees    90  15    0 

Dii^counts  on  purchasee 71  16    6 

Sale  of  old  materials,  stores,  etc 48    3    4 

Sundry  fees,  shareholders' lists  sold,  etc 325 

£34,559    5    2 

Dr.  Generai  BalakoK'SMBET,  Ueo.  31,  1S92. 

Capital  account —  £        s.   d. 

Amount  received  £200,000    0    0 

Sundry*  tradesmen  and  others,  due  on  construction 

of  plant  and  machinery,  fuel,  stores,  oto.  2,467     8    3 

Sundry  creditors  on  open  accounts 1,383  16     1 

Unclaimed  dividends  ...- 3    2    6 

Capital  reserve  fund     15,000    0    0 

Redemption  fund...  . 2,029    6    4 

Net  revenue  account — 

Balance  at  crefl it  thereof £14,621  11     2 

Let^   interim   dividends   paid  on 
ordinary  and  preference  ebares      5,997  10    0 

8.624     I     2 


Cr.  £229,507  14     4 

Capital  account —  £        a.  d. 

Amount  expended  for  works 185,329  13    0 


Law  charges  in  suspense  (re  three-wire  action).. 

Stores  on  nand— 

Coal    £735  4  0 

Lamps 37  10  1 

Meters  and  switches 548  2  9 

General,  including  oil,  waste,  etc  1,869  11  3 

Sundry  debtors  for  current  supplied  10,753  10  o 

Other  debtors 211  3  6 


Cotih  at  bankers  ( Lloyd's  Bank, 
Limited),  including  deposit  of 
£12,000 13,312 

Cash  in  hand   27 


8   II 
3    4 


Capital    reserve   fund    investment,  2^  ()er    cent. 

annuities .. 

Redemption  fund  investment,  Bank  of  England 

stock 


654  0  0 

3,190  8  1 

10.964  13  11 

13,339  12  3 

15,000  0  0 

1,029  G  4 

£229,507  14  4 


NEW  COMPANIES  REGISTERED. 


£34,559    5    2 


Haronllte  ajid  Electrloal  Manciraatarliig  Gompoay,  Limited. 

Registered  by  Saunders  and  Co.,  68,  Coleman  street,  E.C.,  with 
a  capital  of  £12,000  in  £1  shares.  Object:  to  adopt  and  carry 
into  eHoct  an  agreement  expressed  to  be  made  between  .T.  Long  of 
the  one  part-,  the  Herculite  Manufacturing  Company,  Limited,  of 
the  second  part,  and  thiuCompany  of  the  third  part,  and  to  manu- 
facture herculite  and  other  electrical  aptMiratua.  There  i=ihall  not 
be  lees  than  three  nor  more  than  l^ve  aircctora  ;  the  first  to  be 
elected  by  the  signatories  to  the  memorandum  of  association. 
Qualification  1(K)  preference  or  250  ordinary  shares.  Remunera- 
tion, £300  [>er  annum,  diviRible. 

Printing  Tolograph  and  Constrnotlon  Company  of  tlie  Agenoa 
Havas,  Limited. —Registered  by  Slaughter  and  May,  18,  Austin- 
friars.  EC,  with  a  capital  of  £130,000,  divided  into  26.000  £5 
oi-dinary  shares.  Object:  to  acquire  by  purchase  or  otherwioa 
the  right  to  use  and  vend  within  the  Republic  of  France  oertain 
inventions  relating  to  printing  telographs,  whether  covered  by 
patent,  provisional  »|>ccilication,  or  not ;  to  carry  into  effect  cer- 
tain agreements — the  first  made  between  Robert  D.  RadoUffe  and 
Laur  von  Viben-Sinith  of  the  first  part  and  this  Company  of  the 
second  part  ;  the  second  made  (in  the  French  language]  between 
the  Agence  Havas  (a  French  societc  anonyme)  of  the  first  part, 
R  D  Radclifle  and  Laur  von  Viben-Smitn  of  the  second  part, 
and  this  Comnany  of  the  third  i>art,  with  or  without  modifica- 
tton,  bub  so  tnat  eo  long  as  sucn  nc^icemeiib  shall  be  in  force 
the  sum  of  £20,000  (part  of  the  capital)  shnll  be  appropriated 
nnd  applied  only  in  the  manner  and  for  the  [jurposes  8[>eci- 
fiod  in  auch  agreement,  except  with  the  consent  in  writing  of 
the  Agence  Havac,  and  to  carry  on  in  France,  in  conjunction  with 
the  Agence  Havas,  the  business  of  transmitting  the  news  of  the 
day  to  subscribers,  and  to  deal  in  all  things  incidental  to  Improve- 
menbs  in  telegraphy  in  Franco.     The  first  signatories  ore  : 

Sharec. 

T,  E.  Poldon.  2,  Amen-cornor,  E.C 1 

W,  Seymour,   9,  Ovington-square,  S.W 1 

W.  A.  Pittman,  3,  Summerland-rillas,  Harleaden  1 

P.  W.  Bullock,  22,  Upj>er  George-street,  Bryanston-square,  \V.     1 

W.  H.  Stentiford,  .S,  Sovington-street,   Maida-vale,  W I 

E.  R.  Polden,  2,  Amencorner I 

W.  J.  \Vatcbun?t,  2(i,  High-street,  New  Brompton,  Kent  ....  I 
There  shall  not  be  loss  than  throe  nor  more  than  seven  directors  ; 
the  first  to  be  elected  by  the  signatories.  Remuneration  to  be 
fixed  by  the  Company.     Qualilication,  £500. 

Pykfl,  Harris,  and  Co.,  Limited.— Rogiatorod  by  Fowler  and 
Co.,  Limited,  28,  Victoria-street,  S.W.,  with  a  capital  of  £30,000 
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io  £5  sbarefl.  Object :  to  acquire  as  a  going  concern  the  busineBS 
of  Messrs.  Pyke  and  Harriet,  electrical  enjjineers,  and  to  develop 
aod  carry  on  the  eame.  E.  Prentice  and  L.  S.  M.  Harris  are  the 
managing  directorB,  their  remuneration  as  such  being  £350  each  per 
annum,  and  a  percentage  of  the  profit*.  Ordinary  directors  to  be 
appointed  by  the  signatoriea  to  the  memorandum  of  aesociation. 
Qualification.  £200.  Remuneration,  £100  per  arnum  each  and  a 
percentAge  of  the  profiu. 

SUphana  and  Co..  Limltad.— Registered  by  Close  and  Co.,  23, 
Great  M&rlborough-street,  W.C..  with  a  capital  of  £*20,000  in  £1 
sharee.  Object :  to  acquire  the  buBinesa  of  an  electrical  engineer 
now  carried  on  by  J.  Stephens  at  Cuba-street,  Milhvall  ;  to  ncquire 
oeriain  machinery  from  G.  Stattor  and  Co.;  to  carry  into  effeci  an 
agreement  made  December  12,  1892.  between  J.  Stephens  of  the 
first  port,  J.  G.  Statter  and  Co.  of  the  second  part,  and  this  Com- 
pany  of  the  third  part  ;  and  to  carry  on,  in  all  their  rcppectivo 
branches,  the  businesses  of  electrical,  mechanical,  and  general 
erngineera.  First  directors :  J.  G.  Statter.  H.  S.  Price,  and  John 
Stephens.  Remuneration  :  John  Stephens  [managing  director), 
£400  per  annum  7  J.  G.  Statter,  £100;  remuncrntion  of  H.  S. 
Price  to  be  determined  by  J.  Stophens  and  J.  G.  Stutter. 

Waterhoose  Kleotrleal  Mannfaoturlng  Company,  Limited.— 
Registered  by  Russell  and  Arnhot?:,  17,  Great  Winchester-street, 
E.C.,  with  a  capital  of  £20,000  in  £10  shares.  Object :  to  carry 
into  effect  an  agreement  expressed  to  be  made  between  A.  G. 
Waterhouso  of  the  first  part,  J.  YL.  Gamble  and  F.  T.  Chambers 
of  the  second  part,  and  R.  Bolton  of  the  third  part,  and  to  carry 
on  the  business  of  an  electrical  manufacturing  and  supply  company 
in  all  its  branches.  The  lirst  directors  are  R.  Bolton.  A.M.I.C  E  „ 
and  A.  F.  SalisbnryJonea.  and  an  advising  Board  in  America 
consisting  of  F.  T.  Chambers,  J.  H.  Gamble,  and  F.  E.  Water- 
house.  Qualification,  £100.  No  remuneration.  Managing  director^ 
Reginald  Bolton,  his  remuneration  being  £250  per  annum  and  a 
percentage  of  the  profits. 


r 


BUSINESS  NOTES. 


I  Carbons.— Ten  tons  of  retort  gas  carbon  for  electrodes  will  be 
found  atlvertised  elsewhere  by  the  Aldorshot  Gas  Company. 

Weat  India  and  Panama  Telograpli  Company.  — The  receipts 
for  the  half  month  ended  January  15  were  £2,522,  against  £2,321. 

Morptotli. —Notice  has  been  given  to  the  Morpeth  Town  Council 

tto   consider  the  desirability  01  having   the  town  lighted  by  elec- 
tricity. 
Fleatwood.— Mr.  Miller,  consulting  engineer  to  the  Fleetwood 
Commissioners,  is  expected    to    report   on    tho   eloctric    lighting 
tenders  this  week. 

Kdlaon-Swan  Company. — This  Company  have  0[iened  new 
works  at  South  Benwell  to  moot  the  increoaed  demand  for  their 
manufacture  of  fittings. 

Gape  Cables. — The  Eastern  Telegraph  Company,  Limited, 
notifies  that  submarine  telegraph  communication  is  restored  to  the 
Cape  of  Good  Hope  and  South  Africa. 

Popular  Eleotrlolty. — The  GloMffow  Herald  has  begun  a  series 
of  articles  on  "  Eicclricity  a»  an  lUuminant,"  of  which  the  first 
article  api»earod  in  the  issue  for  the  I4th  inst. 

Waatam  and  Braxillan  Telegraph  Company. — Tho  receipts 
for  the  j>a5t  week,  after  deducting  17  per  cent,  [jayablc  to  the 
London  rlatino-Brazilian  Comi^any,  were  £3,664. 

Warmlneter. — An  electric  light  is  to  be  pluced  on  tho  Morgan 
Memorial  Fountain  at  Warminster,  with  the  view  of  ascertaining 
the  advisability  of  having  a  second  electric  lamp  on  the  top  of 
Town  HaU  Hill 

St.  Jamea'i  and  Pall  BlaU  £Ieotrio  Llgbt  Company.  Limited. 
The  directors  of  this  Company  recommend  a  dividend  at  the  rate 
of  9^  per  cent,  per  annum  on  the  ordinary  shares  for  the  half-year 
ending  December  31,  1S92. 

Bndaptiat. — A  telegram  from  Budapest  states  that  a  financial 
group  at  Vienna  is  engaged  upon  tho  formation  of  a  company 
whicn  would  light  the  Hungarian  capital  by  electricity.  The 
capital  has  been  fixed  at  £250,000. 

Blioradlteb. — Mr.  E.  Manville  hae  been  elected  consulting 
electrical  engineer  to  this  Vestry  at  a  fee  of  30  guineas,  on  the 
onderstanding  that  it  does  not  bind  the  Vestry  to  appoint  him 
aabeeqaently  engineer  to  the  Vestry. 

mutoa. — A  correspondent  of  the  Ntwcastlt  Daily  Chronidt 
points  out  that  at  Murton  junction  the  railway  company  have  a 
stationary  engine  for  pumping  which  could  also  be  usea  for  electric 
light,  as  they  have  no  gas  at  this  statiou. 

Coneart. — Last  Friday  the  third  stafTsmoking  concert  in  connec- 
tion with  the  City  of  London  Electric  Lighting  Company  took  place 
atMaeon's  Hall  Tavern,  Mason's-avenue,  Mr.  U.  H.  Niabett  in  the 
chair,  and  an  enjoyable  evening  was  spent. 

lastaUatlona  —Among  other  work  in  band,  Messrs.  Pyke, 
Harris,  and  Co.,  Limited,  are  putting  In  the  wiring  and  fittings 
for  the  Xew  Zealand  Government  Offices,  Victoria  street,  S.W,, 
and  William  Lucas,  Esq  ,  Ryder-street,  St.  James's. 

Karopean  Agency.— Messrs.  Mackey,  Mackey,  and  Co.,  of 
1  and  2,  Bouveriestreet,  E.C..  have  been  appointed  agents  for 
MaaajB.  Waite  and  Bartlott,  manufacturers  of  electro-medical  and 
electro-sargical  appliances,  of  which  we  have  received  catalogue. 

Aetton  Telei>hone  Wires. — A  carious  case  was  stated  at  Luton 
Ubft  week,  where  the  Hrc  brigade  telephone  lino,  which  was  of  steel, 
had  corroded  and  become  perfectly  rotten  in  throe  years.     It  wae 


thought  this  was  duo  to  the  sulphur  in  the  air,  and  a  copper  wire 
was  ordered  to  replace  it. 

Ilford. — At  tho  meeting  of  the  Ilford  Local  Board  on  the  lOth, 
the  clerk  said  he  had  been  in  communication  with  several  electric 
light  companies,  and  the  Brush  Company  had  offered  to  send 
down  an  expert  free  of  charge,  but  this  would  only  be  to  report  as 
to  the  lighting  of  houses. 

City  and  Sonth  XA>ndon  Railway  Company. —The  receipts 
for  tho  week  ending  January  15  were  £1,007,  against  £833  for  the 
corresponding  period  of  last  year,  or  an  increase  of  £171.  The 
totnl  receipts  for  189.')  show  an  increase  of  £311  over  those  for  the 
corre?(>onainff  period  of  189*2. 

Kimberley  Kxhlbltlon. —Messrs.  Johnson  and  Phillips  hare 
been  a^varded  a  gold  medal  (highest  award)  for  their  dynamos  at 
tho  Kimburloy  Exhibition,  South  Africa.  The  machine  was 
exhibited  by  Messrs.  Edlin  and  Stevenson,  of  Cape  Town,  their 
general  agents  in  that  {tart  of  the  world. 

Aberdeen  Railway  Station.— The  Great  North  of  Scotland 
Railway  Coni|)any  contemplate  lighting  the  Aberdeen  railway 
station  by  electric  light,  and  an  experiment  has  recently  been 
conductea  by  a  Olasgow  electrical  engineer.  The  station  and 
hotel  will  probably  be  fitt-ed  with  tho  light. 

Direct  Dalted  States  Cable  Company,  Limited. — This  Com- 
pany recumineiid  an  interim  dividend  of  3s.  Cd.  per  share,  tax 
free,  being  at  the  rate  of  3^  per  cent,  per  annum,  for  the  quarter 
ending  December  31,  payable  on  the  28th  inst.,  placing  £4,000  to 
reserve  fund  account  and  carrying  forward  £3,129. 

Batb  —The  electric  light  company  at  Bath  are  intending  to 
place  a  special  voltmeter  in  the  works  to  enable  them  to  tell  ab 
once  whether  a  light  w&a  out  in  this  or  that  circuit.  On  any 
indication  they  would  send  tbeir  insi)ector  to  spot  the  particular 
lamp  which  was  in  default,  and  to  remedy  the  defect. 

Reddllob. — At  last  week's  meeting  of  tho  Redditch  Local 
Board,  Mr.  W.  Gtbbs  moved  that  a  committee  be  formed  to  ood- 
sider  and  report  upon  the  advisability  of  having  at  least  the 
central  portion  of  the  district  lighted  by  electricity,  and  that  an 
expert  be  called  in,  and  his  opinion  obtained  as  to  cost. 

Blackpool. — Tho  Black[x>ol  Elootric  Lighting  Committee  expect 
to  have  their  new  plant  in  working  order  by  Whitsuntide.  Mr. 
W.  Challoner,  a  local  man,  intends  to  undertake  the  supply  of 
the  various  electric  light  fittings,  and  has  engaged  an  experienced 
electrical  engineer  to  take  charge  of  the  installation  work. 

Klngewood.— Complaints  hax'e  been  made  of  the  Kingswood 
electric  light,  which  it^  carried  on,  if  we  remember,  by  16-c.p. 
lamps,  as  at  Barnet.  On  tho  other  hand,  a  memorial  was  read 
from  other  districts  to  extend  the  blessing  to  them.  Feeling  ran 
so  high  that  the  surveyor  tendered  his  resignation,  but  afterwards 
witharew  it  on  receipt  of  a  vote  of  conHdeoce. 

Dinner.— The  service  of  cars  on  the  Bristol-rood  tramway  route 
at  Birmingham  was  suspended  early  one  day  last  week  to  allow 
of  tho  men  cngaeed  on  the  electric  system  attending  their  annual 
dinner  at  the  Bournbrook  Hotel.  About  70  men— drivers,  con- 
ductors, and  depot  employes— were  present,  and  a  pleasant 
evening  was  spent.  Mr.  T.  Goodyear,  assistant  traffic  manager, 
presided. 

NewoaaUe.— At  the  mdeting  of  the  Newcastle  City  Council  last 
week,  consent  was  asked  to  an  application  by  the  Newcastle- upon- 
Tyue  Electric  Sunply  Company  to  the  Board  of  Trade  for  a  pro- 
visional order  authorising  the  company  to  supply  electricity  under 
tho  Act  of  18S'i  for  public  and  private  piirposes  within  the  area  of 
the  city  and  county  of  Xewcastle-uponTyne.  Tho  Council  agreed 
to  the  application. 

Appointment  Open. — The  Heckmondwike  Local  Board  require 
a  practical  and  ofticicnt  electrical  engineer  to  prepare  plans  and 
estimate**  and  carry  out  the  work  re<juired  in  the  electric  lighting 
of  Heckmondwike,  according  to  provisional  order.  Applican:;s 
must  state  full  nnd  inclusive  terms,  with  copies  of  testimonials  as 
to  ability,  to  Mr.  Dixon  S.  Sykee,  olerk  to  tne  Board,  by  Wednes- 
day next,  the  25th  inst. 

Dewsbnry. — At  the  Dewsbury  Tuwn  Council  meeting  on  the 
It2th  December,  the  Lighting  and  Water  Committee's  minutes 
stated  that  reports  and  a  specitication  by  Mr.  Preeceonthe  electric 
lighting  were  approved.  They  record  the  eetabUsbment  of  the 
central  station  at  the  old  gasworks,  that  tho  plant  be  made  for 
the  supply  of  lO.OiiU  lamps  of  35  watts  and  be  capable  of  expansion. 
These  minutes  were  adopted. 

Windsor. — The  Windsor  Electric  Light  Company  having  broken 
tho  streets  without  permission  and  been  fined  for  it,  have  asked 
permission  for  tho  next  time.  This  caused  an  excited  discussion 
at  the  Town  Council,  the  town  clerk  objecting,  drawing  a  harrow- 
ing picture  of  liability  in  case  anyone's  teg  was  broken  when  the 
streets  were  up.  Eight  voted  for  and  eight  against,  and  the  Mayor 
gave  the  casting  vote  for  the  atHrmative. 

AUerton  and  Hoaton.— At  the  lost  Bradford  Town  Council 
meeting,  Mr.  Freeman  moved  a  resolution  instructing  the  Gas  and 
Electricity  Supply  Committee  to  take  steps  at  an  early  opportu- 
iiily  with  the  view  of  ac(juiring  the  right  of  supplying  gas  in  the 
townshi[)e  of  Allerton  and  Beaton,  and  the  hamlets  of  Thornbury 
and  Tyersal.  The  resolution  was  ultimately  withdrawn,  on  the 
understanding  that  tho  matter  would  be  brought  up  in  the 
committee. 

Gold  Medals  Awarded. — Messrs.  Ernest  Scott  and  Mountidn, 
Limited,  electrical  itnd  general  engineers,  Close  Works,  Newcastl*- 
on-Tyne,  have  been  awarded  a  gold  medal  for  the  electric  lighting 
of  the  Sheffield  Trades  Exhibition,  and  ahM  a  gold  medal  for  the 
electric  lip;hting  of  the  Lincoln  Trados  Exhibition.  In  both  ossee 
the  exhibition  was  lighted  by  one  of  Messrs.  Scott  and  Mountain's 
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latest  type   two-pole   Tyne   compound- wound   dynamos,    feeding 
10-ampere  Tyne  arc  lanifjs,  tho  lamps  beinj^  run  in  parallel. 

BnrlliiKton  Boose,— The  Royal  Cliotnical  Society  at  Burlinct<)n 
HouBo  has  juat  bivd  the  electric  light  laid  on  throughout  the  wnole 
of  the  premi»fetf  fucioj^  PLccadilly.  At  the  recent  firat  winter 
meeting,  Sir  Henry  Roscoe,  M.P.,  in  the  chair,  the  treasurer 
atuted  that  the  society  wa«  under  a  »[>ecial  obligation  to  Prof. 
Ayrton  for  the  thoujfht  and  energry  ho  had  expended  on  the  work. 
He  also  considered  that  the  fittin^H  desii^ned  by  MeMrs.  Faraday 
and  Son.  did  credit  Lo  the  reputation  of  that  firm  for  artistic  work. 

Tlie  Indo-European  Tele^aph.— The  Secretary  of  State  has 
accepted  the  proposal  of  tho  (iovornment  of  India  to  He[*ftrate  the 
Indo-EuroficJin  from  llio  Indian  Tele^jraph  DcjiJirtment.  It  is 
pro|.xwo(l,  pays  the  Indian  Eurjiti^er,  to  place  the  line  under  the 
direct  control  of  tho  India  Ollico,  an  oHiceV  beint?  ap|iointod  at  a 
salary  of  £1,000  a  your  in  charge  of  the  department,  with  his  head- 
quarters in  London.  He  will  probably  be  chosen  from  tho  Indian 
Telegraph  Department,  as  ex{jerionce  in  the  Kawt  is  mainly  what 
IR  rc<piire<l  for  the  new  [>oal. 

Kingston  upoa-Tbamea. —The  Kingston  Corporation  invite 
tenders  for  tlie  iiooes.sary  plant  and  mains  for  the  supply  of  elec- 
tricity in  the  bornuj:^h,  in  aocordanco  with  the  specification,  plaii, 
and  form  of  tender,  which  can  bo  obtained  from  Mr.  Harold  A. 
Winsor,  town  clerk,  Kin^fHtononThamcs,  after  Tueaday  next,  the 
t^th  inst.  The  jiei'soa  or  Hrni  who^e  tender  in  accepted  will  bo 
required  to  enter  into  a  contraet  and  a  boml,  with  two  approved 
Burotiea,  for  the  duo  |>orformnnco  of  tho  contract.  The  tenders 
are  to  be  delivered  not  later  than  Saturday,  Iho  lllh  February 
next. 

Xleotrlo  Exhibition  In  Qlasgow.  — In  connection  with  Me^r^. 
Muvor  and  Couli^onV  oloctricjO  works  in  (ieorj;e-squaro.  Klastfow, 
a  public  exhibition,  illiii^tratint;  tlie  devolopmonl  which  is  taking 
place  in  electrical  apptianceii,  haa  been  offonccl.  Tho  development 
referred  to  i?  in  the  direction  of  heiitin(f,  and  for  application  to 
light  culinary  o|>erationfl.  Contrivances  arc  shown  by  whi(rh  hcjit 
can  be  obtained  for  tho  :il(no>tt  inKtatitunconK  boilinj;;'  of  water,  fur 
tho  prei^Hiration  of  IriiluiH'  irons,  for  wattnifij;  (tllicuK  or  roomf<.  and 
for  other  pur(»odcf>  ;  and  tho  exhibition  Iiua  boon  found  very 
interentinj^. 

Yarmouth. —  At  the  mooting  of  the  Varntouth  Town  t'ouncil 
last  week  a  motion  by  Mr.  Pe^iton  whm  down  lo  be  movofl :  **  Thut 
in  deference  to  tho  rewalution  adopted  at  tho  town  meeting,  held 
on  December  21,  im  well  ar*  tho  general  feeling  of  tho  burgciwert, 
the  Council  rescinds  tho  vote  of  Uecembor  i:?,  in  favour  of  immo- 
diato  action  in  rePi»cct  of  tho  electric  lighting  Achemc^  and  inRtrucbi 
tho  committee  to  reoonhider  the  subject."  A  copy  of  the  roi-olution 
adopted  at  the  rucen*;  public  meeting  on  tho  subject  -wns  read.  As 
tho  meeting  hod  sat  lato,  tluK  Dmttor  waa  adjourned  till  tho  next 
meeting. 

Edinburgh. — The  deputation  of  the  Edinburgh  Town  Council 
who  lately  vmitod  several  towuf*  in  England  wdih  the  view  of 
gaining  information  afl  lo  the  tiy«tem  of  electric  lighting  in  vogue 
there,  lift<l  a  meeting  last  week,  when  further  consideration  waa 
given  to  t[ie  report  which  tho  deputation  in  to  make  to  the  Council. 
The  terms  of  the  reitort  were,  so  far,  adju8led,  and  it  was  agreed 
that  the  document  should  be  printed,  uorl  thcrcaft-or  come  before 
the  deputation  for  final  approval.  The  publication  iu  awaited  with 
interest,  as  the  lighting  of  the  ca|>ital  of  tho  North  will  be 
dependent  upon  the  eflect  of  this  report. 

Transvaal.— At  the  eocond  meeting  of  the  Champ  d'Or  French 
Gold  Mining  Company,  of  Transvaal,  the  chairman,  M.  E.  Mont- 
fort,  said  that  in  September  they  had  introduced  electric  trnn?- 
mission  of  [K)wcr  for  the  tir^t  time,  and  thojdant  baa  been  running 
since  without  ntopping  night  and  day.  They  have  two  dynamos 
driven  from  the  mill  countershafting,  connected  by  overbear!  wires 
to  the  motors  at  the  pumpe.  A  switch  allown  the  motors  and 
pumun  to  be  controlled  from  the  mills.  Previously  the  pumps 
bad  been  driven  by  wire  rope,  which  was  always  giving  trouble, 
and  the  saving  to  the  comjmny  is  estimated  at  €4,(^i  a  year. 

Sonthend. — At  the  Southend  Town  Council  meeting  last  week 
it  was  agreed  that  an  additional  engine  boiler  and  dynamo  be 
purchased  for  tho  pior  at  an  approximuto  cost  of  £870.  A 
recommendation  that  five  additional  tramcare  be  purchased,  at  an 
approximate  cost  of  £l,l^»,  wa^  lost  by  one  vot-o.  Alderman 
Hemmann  thought  they  ought  to  have  electric  lighting  in  the 
town.  They  had  a  provisional  order  obtained  at  great  expense, 
and  if  they  did  not  take  care  it  would  be  running  out  before  it 
was  used.  He  considered  it  right  that  the  Council  should 
consider  the  whole  question.     The  reference   for  application  for 

e>wer8  to  borrow  money  for  tho  additional  plant  was  carried  by  a 
rgo  majority. 

Paddinffton  Eleotrio  Hallway. —(reneral  Webber  writes  to  the 
Standanl  of  tho  10th  with  reference  to  the  Ciapham  Junction 
and  Faddington  Railway,  that  it  is  not  a  fact  that  the  proposed 
subway  would  be  at  any  point  nearer  than  .50ft.  to  the  surface. 
No  borings  or  ventilators  would  be  necessary  in  Kensington- 
gardens,  air-holes  t)6tng.  indeed,  contrary  to  the  principle  of  air 
circulation  adopted.  The  advantages  of  atfording  transit  from 
Paddington  to  Ciapham  Junction  in  '20  minutes  are  obvious.  Tho 
subway  is  not  necessarily  to  bonotit  tho  Albert  Hall,  fur  the  rail- 
way would  not  take  pernons  there  unless  they  wished  to  go  there, 
Tho  promoters  ask  fair  treatment,  and  are  content  to  abide  the 
issue  in  Parliament. 

Sydney.— Arrangementsare  in  progress  for  lighting  the  Sydney 
Post  Office  clock  by  electricity.  A  temporary  ugreement  haa  been 
entered  into  with  the  Electrical  Material  Company,  whoF>e  plant  is 
close  by,  for  the  supply  of  electricity  to  tho  clock  tower  and  lamps 
noor.     This  company  had  the  contract  for  lighting  the  Theatre 


Royal  by  electricity  before  it  was  burnt  down.  The  cables  will 
be  brought  under  Pitt-stroet  through  a  new  tunnel,  which  has  just 
been  completed.  There  are  pix  ornamental  public  lamps,  with 
fivo  lights  on  each  lamp  The  clock  will  be  lighted  by  incandes- 
cent lamps  from  the  insiJo  by  moans  of  16  lamps  for  each  face. 
An  engine  and  boiler  room  are  to  be  provided  at  the  post  office 
shortly,  and  the  clock  will  then  he  lighted  by  the  Doparbmont. 

Boll.— Tho  GoriKjration  supply  of  electric  light  in  Hull  was 
inaugurated  on  Monday.  At  first  the  area  of  supply  will  be 
limited  lo  the  old  town  within  tho  docks.  For  this  purpose  an 
instjdlntion  has  been  erected  on  tho  dock  side,  and  tho  raaini^  havo 
been  Laid  along  VVhitefriar-gato  and  adjoining  streets.  The  plant 
already  fixed  includes  throe  boilors,  four  engines  of  660  aggregato 
horse-()Ower,  which  dri\e  four  dycmmos  capable  of  supplying  4,7fW 
16  c.p.  lamite  simultaneously.  Arrangements  ore  also  being  made 
for  arciimuiator)*  Htiffipicnt  to  allow  the  engines  to  remain  inactive 
during  the  night,  Tho  station  wan  ononod  with  ceremony  by  tho 
mayor,  and  .i  public  oxhibition  of  electric  light  appliances  and 
plant  is  held  until  S)iturday.  The  boilers  arc  by  Davey,  Paxman, 
and  Co  ,  atid  the  dynamo  by  Siomonw  Bros. 

London  Elootrlo. — Tho  pros|XK:t8  of  the  Liondon  Kloctric  Supply 
<'oin|Miny  are  brightening  in  an  encouraging  manner.  They  nave 
now  lam[^H*  C4pial  to  r)'2,t*tX>  lam[>s,  S  c.p.,  connccte4l  or  waiting  to 
be  connectod,  and  the  increorto  in  number  in  steady.  Mr.  H.  F. 
IjCwik  is  busy  organising  the  outside  business  de[xirtment  with 
encouraging  succotis.  Tliifl  Comjwiny  came  out  very  well  on  the 
occaKJoii  of  the  late  grcjit  fog.  and  the  conatuncy  of  the  supply 
never  falloro<l.  as  testimonials  from  the  customers  and  special  re- 
cording tests  provc<i,  while  tho  proflHoro  of  some  of  tho  other 
companies  wont  down  at  times  coneidorably.  No  broublo  has  been 
found  with  the  underground  mains,  and  tho  machinery  is  working 
excellently.  It  U  to  be  hopc<^l  tho  ('ora{Miny  will  lichieve  their  tuU 
con^plemcnt  of  t)<),iHK»  lamjis  before  the  end  of  the  year. 

Elootrlolty  on  the  Thames.  —A  larf/c  steam  launch  is  now  being 
laid  down  lit  the  ThamoH  Electric  ana  Stciim  Launch  (-ouuu&nyV 
WorkK  at  Kel  Pie  l«hind,  Twickenham,  to  the  order  of  llenry 
Astfop.  Ks(i. ,  of  Kingston.  lieHJiJes  the  launch  engine  of  K5  h.p., 
there  will  also  be  an  electric  light  inptjillation  httod  on  board. 
The  dynamo  will  bo  coupled  on  direct  willi  the  engine  on  ono  bod* 
phito,  and  the  variouH  rooms  illumiiiutotJ  by  incandescent  lami«. 
The  dynamo  will  bo  .-^hunt  wound  for  charging  accumulators  for  a 
Hmall  olutitric  piitnace.  This  vohhoI  is  to  bo  u«>d  for  navigating 
tho  Thames  and  canals  in  France,  [Belgium,  and  Holland,  and  is 
luxuriously  fitted.  Thoro  will  nhurtly  bo  a  number  of  electric 
launches  fully  CM[iiippc<]  rojuiy  for  the  coming  season,  including 
two  electrical  .-^ailing  gigM,  designed  by  Mr.  Sargcant  for  sailing, 
rowing,  or  to  be  propelled  electrically. 

Dover. — The  mayor,  aldermen,  and  burgessoH  of  the  borough  of 
Dover,  the  ufidcrtakcrH  for  the  puri>080S  of  tho  Dover  Electric 
Lighting  Order^  IH9t),  give  notice  that,  with  the  consent  of  the 
Board  of  Trade,  they  propose  by  deed  to  be  approved  by  Board  of 
Tnule  to  transfer  their  powers,  duties,  liabilities,  and  works  to  a 
company  to  be  roistered  'mder  the  Compnniod'  Acts,  1S62,  to 
1890,  entitled  the  Dover  Electric  Supply  Comiwiny,  Limited.  On 
the  sale  of  the  undertaking  to  the  ror[)oration  at  *2l  years  and 
subaoquent  period.'^  of  10  years  from  the  tranafor  tho  Corporation 
are  to  pay  tne  value  and  tho  goodwill  thereof  as  a  going  concern 
with  an  allowance  of  £10  uer  cent,  for  compulsory  purchase,  and 
in  case  of  difference  the  value  is  to  be  determined  by  arbitration. 
After  4*2  yeara  the  Corporation  is  to  pay  the  then  value  in 
accordance  with  the  Electric  Lighting  Act,  1888, 

Taontoa.  — At  the  monthly  mooting  of  the  Taunton  Town 
Council,  held  last  week,  the  Electric  Light  Committee  reported 
that  the  Board  of  Trjifle  hml  granted  a  licence  for  the  supply  of 
the  electric  light  by  the  Council.  The  committee  had  considered 
the  amount  ;^'nich  would  be  re<juired  under  the  provisional  order 
for  which  it  hod  been  decided  to  apply,  and  bad  made  various 
additions  to  the  items  contained  in  tae  ostimate  for  £14,000, 
raising  that  sum  to  i^I6,000.  The^e  items  were:  additional 
alternator,  £400  ;  extra  boiler  and  fitting,  £450 ;  carrying  out 
transverse  steam-drum  system,  £X}i) ;  belts  and  foundations,  £49  : 
20  additional  meters,  £200;  additional  legal  eKpen^ep,  £150; 
sundries,  £401.  The  committee  recammeuded  that  an  application 
should  be  made  in  due  course  to  the  Local  Government  Board  for 
leave  to  borrow  this  amount,  repayable  by  er|ual  instalments  in 
30  years.  This  report  was  odoptod,  Alderman  Standfast  voting 
agaiuHt  it. 

Anglo*Amerlean  Telegraph  Company. — At  a  meeting  of  the 
Board  of  Directors  of  the  Anglo-American  Telegraph  Company, 
Limited,  held  lost  Friday,  it  was  resolved  to  recommend  to  the 
proprietora  at  tho  next  half-yearly  general  meeting  of  the  Com- 
pany, to  be  held  on  January  27  next,  the  declaration  of  the 
following  dividends  :  1.  A  balance  dividend  of  I7s.  Od.per  cent, 
upon  the  ordinary  consolidated  stock  for  the  year  ended  December 
31,  !892.  2.  A  balance  dividend  of  £1.  ISs.  per  cent,  upon  the 
preferred  stock  for  the  year  on<lod  December  31,  IS02,  both  payable 
on  January  2S  next,  less  income  tax,  to  the  stockholders  regis- 
tered on  the  books  of  Lhe  Company  on  the  lOth  inst.  After  pftying 
the  foregoing  dividends  there  will  bo  a  balance  of  about  £737  to 
be  carried  iorwar<I  to  the  next  account  The  above  dividends, 
together  with  those  already  uaid,  will  amount  to  £2.  15s.  {ler  cent, 
on  the  ordinary  connolidateu  stock  and  £5.  10^.  ()er  cent,  on  the 
preferred  stock  for  tho  year  1S92.  'Iho  rogiHter  of  trannfers  will 
be  closed  from  January  13  to  January  27,  both  days  inclusive. 

Heokmondwlka. — At  the  meeting  of  the  Heokmondwike  r»cal 
Board  on  Monday,  Mr.  8.  Wood's  motion  to  engf^e  Mr. 
Uutchinson,  C.E.,  to  prepare  needful  plans  and  specifioations  for 
conducting  the  Board  s  proposed  electric  lighting  scheme  before  a 
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Locft]  Government  Board  enouiry,  was  negatived  by  five  votes  to 
four ;  and  it  was  reeolveat  on  the  motion  of  Mr.  Thonans 
Redfoam,  seconded  by  Mr.  J.  E.  Crabtreo,  to  disbfuidon  the 
Electric  Lighting  Committee  of  the  Board,  transferring  tho  dutie? 
of  that  coramiUee  to  the  General  Works  Commiiteo.  Mr. 
S.  Wood  took  this  in  tho  light  of  u  no  confidence  vote  ; 
and  Mr.  A.  Rhodee,  who  concurred,  observed  that  it  was 
no  uee  having  a  commilteo  whotie  recommondaltonEi,  thou^Ii 
nnanimously  made,  were  rejected  by  the  Board.  It  was  sub- 
Mquentty  resolved,  on  the  proposition  of  Mr.  Wood,  to  adver- 
tise for  an  electrical  engineer  to  cairy  out  a  scheme  of  lighting  for 
the  Board,  the  mover  expressing  hia  belief  that  Mr.  Hutchinson's 
•cheme  would  not  only  be  approved  of  when  another  ongiiioer  was 
called  in,  but  would  bo  commended.  At  a  later  stage  oithe  meet 
iog^  Mr.  Redfeivrn  complained  of  the  bad  quality  of  the  gas  at 
present  supplied,  and  cmiuirod  what  mcann  tlio  Board  possessed 
of  teeting  tho  j^&s.  The  clerk  gave  the  retjuired  answer,  and  the 
noattor  was  loft  over,  Mr.  ^Vood  observing  that  the  Board  would 
arrive  at  the  best  and  quickest  solution  of  tho  difficulty  by  adopt- 
tOf?  an  installation  of  the  electric  light  with  all  possible  apoed. 

Boilers  at  Meltwume  General  Post  OIBoe. —  Tho  gradual 
extension  of  the  electric  lighting  installation  at  the  Mclbourno 
General  Post  Office,  and  tne  contemplated  introduction  of  thu 
pnenmatic  delivery  of  messages  throughout  the  principal  parts  of 
the  city  have  rendered  the  introduction  of  additional  boiler  power 
necessary,  and  instead  of  supplementing  the  original  L>liLnt.  it  was 
decided  to  provide  now  and  approved  boilers.  The  plans  woro 
prepared  and  submitted  by  Mr.  A.  Wilson,  engineer  in  charj^e  of 
ports  and  harbours,  Victoria.  The  speciticatinn  stated  that  the 
boilers  were  to  beconstructed  in  accordance  with  the  Board  of  Trade 
rules  for  a  working  preesuroof  ](X)lb.  to  tho  square  inch  Thoshcllta 
were  formed  in  each  case  of  nine  plnies  in  three  sirakes,  tho 
branches  connecting  ahetls  and  domes  aro  steel  castings,  whilo  tho 
furnaces  are  of  Foxe's  beat  corrugated  stnel.  The  ntayp  and  all  forg- 
iD^suLroofbet<tLowmoor  iron;  all  tubes  are  solid  drawn  ttlovl  of  Lloyd 
and  Uoyd'H  make,  and  are  ^in.  in  thickness.  Hix  caMtiroii 
brackets  form  the  seating  for  each  boiler,  and  aro  so  arrniigerl  t\A 
tolesvocvoryjjart  easily occossiblo  for  repairs  or  inrtjicction.  Smoke 
boxes  and  down  takes  are  of  iron.  Before  delivery  each  boiler  hiul 
to  remain  tight  under  a  cold-water  pressure  of  t^Wlb.  i»er  Miuure 
incli.  The  successful  tenderers  were  Messrs.  Foreman  and  To.,  ot 
Melbourne,  the  contract  price  being  C-,87'J.  The  conftruotion 
was  carried  out  under  the  sui.>ervision  of  Mr.  <■.  N.  Mcf>oan, 
engineer  surveyor  to  the  Marine  Board,  nnd  all  thrco  had  to  he 
finally  passed  by  him  after  erection  at  tlie  jwat  office. 

Coventry. — At  the  meeting  of  the  C(ivt*iitry  C'ity  (^ouncil  on 
Tuesday,  the  consideration  of  the  (.>eneral  \Vorkr«  ComnitttoeV 
report  on  the  question  of  electric  traction  for  the  t'overitry  and 
district  tramways,  which  had  been  adjourned  from  the  meeting  a 
month  ago,  was  resumed.  The  HyHteui  pioi>o»ed  by  Mr.*  \\ .  S, 
Oraff  Bakor,  the  owner  of  the  tramways,  is  that  known  an 
the  Thomson- UouKt'on  overhead-wire  system,  and  a  short 
sample  of  the  wiring  ha^  been  erected  in  Hertford-street. 
The  Mayor  moved  tho  wloption  of  the  rejiort,  which  recom 
mended  tho  Cor|H)ratioa  "not  tu  consent  to  such  a  system 
in  Coventry  under  any  circumstnnces  whatever."  nnd  argued 
that  they  tihould  adopt  a  wailing  policy,  as  he  believed  that 
before  long  a  better  system  would  be  introduced.  .Mdcrmaii 
Marriott  seconded  the  motion.  Mr.  A\  est  moved  an  amendment, 
that  j>erinu«sion  bo  granted  for  the  comi»letion  of  the  wiring 
through  the  city,  provided  an  c([ui table  agreement  could 
be  e:iecuted  as  between  Mr.  Baker  and  the  Corporatiun, 
and  that  |K>le8  only  bo  oroct^^I  where  irormi^sion  could  Tiot 
be  obtjiinryi  to  attach  t he  w ire  to  t ho  nd joi ning  proi tort y  ; 
and  to  that  end  that  the  re^mrt  of  the  (ionorul  Works 
Committee  bo  referred  back,  with  insvrnctions  to  report  as  early 
fKJssible.  Mr.  Horton  seconded  the  amendment  Alderman 
Maycock,  having  seen  the  system  in  America,  said  the  sample  put 
up  In  Coventry  gavo  no  idea  of  the  ugliness  and  un(*igbtlino*a  of 
network  of  overhead  wires.  After  a  prolonged  discuHriion  the 
indment  wiw  narrietl  by  yo  to  14.  with  the  oniir^aion  of  the  clause 
.ting  to  the  erection  of  |>oles  wli<^ro  arrangements  for  attaching 
the  wires  to  property  could  not  bo  made. 

Pembroke. — A  meeting  of  the  Pembroke  Commissioners  was 
held  on  Monday  in  the  Town  Hall,  Ballsbridge,  »Sir  Robert 
JackHon,  ('  B.,  chairman,  presiding.  There  were  also  present 
William  Beckett,  (Jeorgo  W.  Casson,  J. P.,  John  -1.  Cranny,  M.I).. 
Colonel  Andrew  Vesey  Davoren,  J. P.,  John  Gibbs,  J,  P.,  Fre<lerick 
Morley,  C.E  ,  Surgeon  Lieutenant-Colonel  Nash,  J. P.;  James  H. 
Sbegog,  Fane  Vernon.  J. P.,  IJeorge  Wnlker,  and  George  J.  Wells. 
The  meeting  was  made  npeciul  for  the  consideration  of  the  altera- 
tions in  the  Southern  Dii*trict  line,  for  which  a  provisional  order 
from  the  Pnvy  C/Ouncil  is  being  sought,  and  ul(*o  the  proposed  Bill 
to  be  promoted  in  Parliament  for  working  tho  line  by  electricity. 
Mr.  Clay,  solicitor  to  the  tramway  com|^>any,  attended  and 
gave  particulars  of  the  proposed  inti*oduction  of  electricity  as  a 
motor  for  the  tramways.  The  current  would  be  harmless.  In 
the  United  States  there  were  no  les«  than  4,000  cars, 
running  over  a  distance  of  3,000  miles.  The  tramway  com- 
pany intended  to  have  a  10  minute  service  of  cars  and  reduce 
their  fares.  By  increaHtng  their  generators,  arrangements  could  be 
made  to  light  the  townehip  with  eloctricitv  at  u  lower  cost  than  if 
the  Commissioners  started  a  system  for  tnemselves.  He  believed 
tiie  system  would  be  working  m  six  months'  time.  On  the  motion 
'Mr.  Vernon,  seconded  by  Colonel  Davoren.  it  was  resolved  that 
Boanl.  as  tho  local  authority,  consented  to  the  introduction  of 
icityi  subject  to  an  undertaking  by  Mr.  Clay  on  behalf  of  the 
ComtMiDy.  that  a  clause  should  be  introduced  giving  the  township 
' leer  power  to  diroct  where  the  poste  should  be  placed,  and  to 


have  them  shifted  if  necesearvi  and  also  that  they  might  be  need 
free  of  cost  for  lamps  if  the  Commissioners  thought  fit  to  light  the 
township  with  electricity. 

Sooloty  of  Arts.  —A  special  course  of  six  lectures,  under  the 
Howard  Bequest,  is  being  delivered  on  Friday  evenings,  at  eight 
o'clock,  by  Prof.  W,  Cawthorno  Unwin.  F.R  S  , on  "The  Develop- 
ment and  Transmission  of  Power  from  Central  Stations."  Lecture 
I. —January  13:  Commercially  Available  Sources  of  Mechanical 
Knergy — Conditions  in  which  Development  at  Central  Stations 
and  Distribution  is  l>emanded— Steam  Power  Fuel  Consumptiou — 
Cost — Influence  of  Variabilitv  of  Load  on  Choice  of  Steam 
Machinery— Cases  in  which  internal  Furnace  Engines  have  an 
Advantage  —  Storage  of  Power  — Battery  Storage  —  Thermal 
Storage.  Lecture  II.— January  20:  Water  Power— Increase  of 
Availability  of  Water  Power  if  Transmission  is  Possible— Types  of 
Water  Motors — Governing  of  Hydraulic  Motors — C-oet  of  Water 
Power— Stomgo  of  Power  by  Keaorvoirs  and  Accumulators — 
Systems  at  Zurich  and  Geneva.  Lecture  III.— January  27: 
Methods  of  Distributing  Energy — Distribution  by  Shafting — 
Tele  -  dynamic  Transmission  —  Installation  at  ScbafThausen, 
Belleganio,  and  Gokak— Practical  Defects  of  the  System. 
Lecture  IV. — February  3:  Hydraulic  Distribution  of  Power — 
Historv  of  Hydraulic  Transmission — Combination  of  Water 
ami  Power  Supply — Conditions  of  Efficiency— Limitations — 
London  System— Motors  for  Hydraulic  Systems.  Lecture 
V. — February  10:  Transmission  of  Power  by  Compressed 
Air— History  of  tho  Paris  Scheme— Action  of  Compressor  Main 
and  Motor — Reasons  of  Low  Efficiency— The  New  Paris  Station — 
Advantages  of  Compresse<l  Air — Applicability  to  Long-Distance 
Transmission— Dijitribution  of  Power  by  Gas,  by  Steam,  and  by 
Sii(>erheato*l  Water  Lecture  VI. — February  17:  Distribution  of 
Mechanical  Energy  by  Electricity— Systems  Hitherto  Adopted — 
Examples  of  Distribution  of  Motive  Power  Electrically- HersthaJ 
Installation  —  Niagara  ficheme^Advuntagee  of  Combined  Schemes 
—  Heat  anil  Power — ^Light  and  Power  — Water  Supply,  Light,  and 
Power. 

Newbary. — At  tho  meeting  of  the  Newbury  Corporation  ini  the 
lUth  inst.,  Mr.  Lucas  explained  with  regard  to  the  application 
from  Messrs.  Woodhouse  and  Rawson,  that  some  time  in  the 
summer  a  Buggention  wh»  ma<ie  about  the  electric  lighting  order, 
and  ho  wa>t  nskcd  whether  it  was  for  sale.  He  then  said  if  they 
cnuhl  get  a  purchaser  they  were  dij*|ioswl  to  got  rid  of  it*  Being 
ill  London,  he  called  upon  Mesm*».  Wowlhonso  and  Rawson,  who 
cMkid  lliuy  would  be  pi*epared  t-o  buy  if  tho  Board  would  pcU  the 
order.  In  Deremhor  ne  received  a  letter  from  thorn  asking  if  they 
woiilil  )4cll  the  oloctric  liu^hting  order  and  tlioga?  unflertaking,  and 
ho  wiLH  iit^Lructed  to  reply,  asking  them  if  thoy  would  i^urolutso  tho 
ortlcralono.  Theyanswerodtlmt  they  were  afraid  they  could  not  pur- 
cha-^e  tho  onicr  separately,  as  in  their  opiuioa  it  would  simply  mean 
conHicting  interest  between  the  owners  uf  the  electric  lighting  and 
the  CopLPorotion,  as  ownera  of  tho  gasworks.  PersonoUy,  he  hardly 
knew  wbnt  to  say  about  the  inat.ter.  It  the  Corporation  had  no 
wish  to  sell  the  undertaking,  the  matter  might  be  allowed  to  drop; 
if  they  thought  it  iloairablc  to  negotiate,  then  that  would  bo  a 
matter  for  a  conmiitt«o  of  prficUcal  men.  to  arrange  terms  and 
other  matter?.  Mr.  Ravenor  said  the  fullest  publicity  should  be 
givun  to  tho  matter,  and  «o  enabling  other  ftcople  to  come 
forward  and  pay  they  would  purchaAO  tho  order.  If  allowed 
to  he  kept  tjuietly.  tho  time  would  expire  and  the  order 
would  bo  worth  nothing.  Mr.  Midwinter  moved,  "That  tlie 
Gju*  Comrnitttfe  be  rot|uestod  to  connider  the  application  of 
Mef*srs.  Woodliousc  and  Hawhon,  and  report  to  a  ajK^^ial  meeting 
of  tho  Council."  Mr.  Long  soconded.  Alderman  Adey  could 
not  HOC  the  ufc  of  referring  tho  matter  to  a  committee  seeing  that 
they  would  not  pauf  tion  tho  difl|K)f*al  of  the  works.  Mr.  Lucas 
*'aid  it  was  a  ilillicidt  (piestion,  as  no  one  know  how  the  electric 
light  would  eventually  affect  the  gas  undertaking.  They  would 
have  to  face  thin,  for  tho  <^or(>oration  or  someone  else  would  have 
to  carry  out  tiii.-*  order.  There  ought  to  be  no  coD6icting  interests 
in  tho  matter ;  either  thoy  should  do  it  themselves  or  somebody 
else  tihould  do  it.  Whoeier  had  the  electric  lighting  order  should 
have  tho  control  of  tho  public  lighting.  The  amenoment  waa  put 
and  carried. 

Bradford.  —Alderman  F.  Priostman,  at  the  Bradford  Town 
Council  meeting  Inst  week,  moved  a  resolution  enlarging  tho  area 
for  electric  li<rhting,  to  include  certain  other  streets.  Alderman 
Prieetman  said  that  the  streets  named  formed  an  extension  of  the 
present  area  of  supply,  and  the  whole  of  the  area,  including  the 
additions,  could,  if  necessary,  be  lighted  from  the  present  station. 
The  extension  of  a  few  of  the  mains  waa  necessary,  and  other 
street*  had  been  included  as  a  matter  of  convenience  The  reso- 
lution having  been  seconded,  Mr.  L.  Walker  said  that  as  soon  ae 
these  streets  had  been  pa^«seil,  Atdernmn  Priestman  would  be 
wantinir  an  extension  of  the  plant.  That  had  always  been  the 
case.  There  was  no  finality  about  this  matter.  Alderman  J.  L. 
Morley  said  that  the  property  of  Messrs.  Rand  would  be  in  posses- 
sion of  the  Corporation  within  the  next  four  or  five  months,  and 
Mancheater-road,  which  was  included  in  the  present  list  of 
streets,  could  bo  worked  more  economically,  and  that  mrtion  of 
tho  town  generally  could  be  worked  more  economically  from  that 
spot  than  from  Canal  road.  Mr.  M.  O'Flynn  hoped  that  when  the 
cables  were  laid  down  in  these  now  streets  they  would  be  made 
sufficiently  large  to  obviate  the  tearing  up  of  tho  streets  a  few 
months  afterwards  in  order  that  larger  cables  might  be  laid. 
Alderman  F.  Priestman  quite  agreed  with  Mr.  L.  Walker  that 
there  was  no  finality  about  this  question.  Having  furnished 
the  centre  of  the  town  with  the  electric  light,  its  extension 
further  afield  would  continue  as  long  as  the  undertaking 
yielded  a  profit.     He  hoped  to  come  before  the  Council  for  the 
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extenstOD  of  the  plant  in  the  oxiattng  buUdingti,  and  ho  believed 
that  would  havo  to  bo  done  before  the  next  summer  was  over.  Ho 
did  not  think  it  was  worth  while  to  tAke  excoption  to  any  pur- 
ticuUr  street  in  the  proposed  lift,  becaUBO  the  adoption  of  these 
etreetg  did  not  nece^eitate  that  the  cables  ehould  be  put  down. 
The  only  reason  why  culverts  were  not  laid  down  in  the  first  inetance 
was  the  enormous  expense,  and  the  iiuposeibility,  in  consequence, 
of  making  the  electric  lipht  pny.  Now  that  the  initial  work  nag 
over,  and  the  clectric-litfht  system  waa  be^innin>^  to  pay,  the 
expense  would  not  weieri  with  the  committee  so  much  as  the 
public  convenience,  and  lie  was  sure  that  the  point  mentioned  by 
Mr.  O'Flynn  would  be  borne  in  mind.    The  resolution  was  adopted. 

Bamet. — The  never-ending  qnestion  of  electric  Iit?htin^  at 
Barnot  came  up  last  week  be^re  the  newly-formed  Barnet  Rate- 
payers' A«0ociation  meeting.  Mi.  Sidney  Morse  presided.  It 
seemed  to  him  desirable  to  conaider  wliether  it  was  necessary  for 
the  Local  Board  to  spend  X30<)  on  a  provisional  order.  No  one 
else  was  making  an  application,  but  the  Board  were  AtUl  proceed- 
ing. The  Hoard,  as  lighting;  authoritv,  had  power  to  ti^hb  by 
electricity  if  they  desired.  There  could  only  be  one  object  in  the 
Application — to  empower  the  Board  to  supply  private  persons. 
It  did  not  seem  reasonable  that  the  ratepayers  tthould  be  called 
upon  to  pay  until  they  hml  been  consulted  and  expressed 
approval.  No  private  person  could  got  a  provisional  order  with- 
out consent  of  the  Local  Board.  Personally,  ho  was  sorry  the 
Board  had  refused  Mr  Joel's  application,  because  then  they  would 
have  had  someone  spending'  money  for  the  benefit  of  Barnet.  He 
could  nob  understand  objection  to  anyone  S|)ending  money 
for  the  benefit  of  the  town,  and  ho  was  therefore  astonished 
at  the  position  which  the  Local  Board  adopted.  In  the 
event  of  anyone  desiring  to  object  to  the  provisional  oixlor, 
notice  must  be  given  to  the  Board  of  Trade  on  or  before  the  14th 
or  15th  inst.  Assuming  that  the  association  sent  in  a  notice  of 
objection,  the  Board  of  Trade  would  very  likely  direct  a  local 
enquiry  to  be  held  before  deciding^  whether  the  order  should  pro- 
ceed or  not.  Mr.  Ro^rs  said  that  something  must  be  done,  and 
very  quickly  too,  unless  the  ratepayers  were  prepared  to  pay.  He 
felt  that  the  council  should  be  authorised  to  take  the  question  of 
the  electrio  light  in  hand  at  once.  If  the  provisianal  order  were 
granted  the  Local  Board  would  be  in  a  pofiition  to  go  to  work  im- 
mediately, and  that  meant  incurring  a  liability  to  the  town  to  some* 
thing  like  £12,000  ;  and  the  ratepavere,  having  elected  the  Local 
Board,  must  meeklv  submit  to  pay  for  the  experiment.  To  op{>ose 
the  grant  of  the  oraor  mi^^ht  mean  some  expense,  but  there  were 
gentlemen  connected  with  the  nssociatioii  who  would  at  the 
enquiry  give  the  members  the  benefit  of  their  legal  knowledge. 
No  doubt  the  association  would  be  able  to  protect  its  interests  at 
the  enquiry  without  any  great  cost.  Mr.  (.harles  said  the  I/)cal 
Board  had  no  right  to  enter  upon  a  gigantic  enterprise  of  thid 
sort  without  consulting  the  ratepayers.  If  the  association 
thought  the  action  of  too  Board  snould  be  opposed,  he  would 
write  to  the  Board  of  Trade,  and  hin  humble  services  were 
gratuitously  at  the  diB|>osal  of  the  association  in  the  event  of  an 
eoquiry.  The  Local  Board  was  obtaining  the  provisional  order  for 
the  purpose  of  keeping  out  that  much  abused  man,  Joel,  but  why 
ehould  they  object  if  Sir.  Joel  liked  to  spend  his  capital  here?  Mr. 
Joel,  however,  could  not  get  an  order  without  the  consent  of  the 
Local  Board.  It  was  unwritten  law  that  if  the  Board  withhold 
its  consent  a  provisional  order  could  not  ho  cranted.  Then  what 
was  the  aim  of  the  Board  ?  The  Local  Board  held  the  whip  hand, 
and  if  it  objected  to  anyone  coming  here  with  the  electric  light  the 
course  was  simple  and  plain.  All  the  Local  Board  had  to  do  was 
to  impose  conditions,  and,  if  they  were  accepted,  incorriorate 
them.  It  was  finally  resolved  to  authorise  the  council  to  take  the 
necesBsary  steps  to  object  to  the  granting  of  the  provisional  order, 
and  that  a  public  meeting  should  bo  hckl  ut  nn  early  date  to 
consider  the  action  of  the  Local  Board. 
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January  0. 

402.  An  Improved  automatic  out  out  for  aeries  tneandesoont 
electrio  Ugtatlng.  Arthur  Percy  Donnison  and  .Matthew 
Henry  Barber,  4,  St.  Ann's-sfjuare,  Manchester. 

443,  New  elsctrlo  lighting  of  gaa-enginea.      T   Carlo.  Genoa. 

449.  Improvements  In  or  relating  to  eleotrlo  motors.     Imte  K. 
Storey,    70,  Chancery  lano,    London.      (Date   applied  for 
under  Patents  Act   1883,  sec.  103,  June  9th,  1892,  being 
date  of  application  in  United  States  ) 
Improvements  relating  to  tho  coating  of  wire  and  otlior 
rolled  or   drawn    metallic    sections  by  clootro-doposl* 
tlon,  and  apparatus  therefor.     Sherard  Ofboin  Cow[H.^r- 
Coles    and     the     Metallurgical    Com(Hiny,     Limite<l,     -l-'v 
Southampton-buildingfl,  Chancery -lune,  London. 
Jamauv  U». 
Improvements  in  varlablo-spoed  olootrio  motors.     Charles 
Arthur  AllisOD,  52,  Chancery-lane,  London.  (Carl  Bering, 
United  States.)    (Complete specification.} 

610.  Improvements  In  oleetrlo  transmUslon  of  power.  Ernest 
de  Pass.  7S.  Fleet-street,  London.  (Edwin  Wilbur  Rice, 
iun.,  Unitwl  Stat-es. )     (Complete  spot^ification.) 

516.  Improvements  In  measuring  and  recording  Instruments 
for  electrio  currents.  Henry  Harris  Lake,  45,  South- 
ampton buildingt*,  Chancery  hme,  London.  (Edward 
Weston,  UuitecT States. )    (Complete  specification,) 
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Improvements  in  tnstrnmeats  for  measuring  elootrle 
currents.  Henry  Hurriw  Lake,  -15,  Southiimptonbuild- 
ing8,  Chancery  lauo,  I>ondon.  (Edward  Weotou,  United 
States. )     [Compi®^^  sj)eciticrttion. ) 

Improvements  In  apparatus  for  measorlag  elaotrte 
currcats.  Henry  Harris  Lake,  45.  Southampton-build- 
injTR,  Chancery-lane,  London.  (Edward  Weston,  United 
States  )     (Complete  specification  ) 

Improvements  In  eleotrlo  realstanoe-bozes  or  ooUs. 
Henry  Harris  Lake,  45,  Southampton-buildings. Chanoery- 
lane,  London  (Edward  Weston,  United  States.)  (Com- 
plete s[)ecification.) 

Improvomouta  In  and  relating  to  apparatus  for  measur- 
ing and  Indicating  eleotrlo  currents.  Henry  Harris 
Lake,  45,  SouthamptonbuildingB.  Chan  eery -lane, 
I>ondon.  (Edward  Wenton,  United  States.)  (Complete 
ppccification  ) 

Eleotromainietloally-beatod  reoeptaoles  and  artlolea. 
Willis  Mitchell,  77,  Colmore-row,  Birmingham.  (Com- 
plete specification.) 

Improvements  In  eleetxio  measuring  instruments. 
Walter  Thomas  Goolden  and  Sydney  Evershed,  I,  Queen 
Victoria-street,   London. 

Jasdaet  II. 

Improvements  In  selfreoordlng  electrio  apparatus, 
Arthur  Wri^'ht.  20.  Park -crescent,  Brighton. 

Improvoraonts  in  and  relating  to  tho  manufaoture  of 
elootrlo  laoanUesoont  lamps.  John  Robert  Hughes,  10, 
IJartholomewclose,   London. 

Improvoments  in  and  relating  to  the  measuring  of 
electricity  and  In  meters  therefor.  Rankin  Kennedy, 
96,  Huchanan-street,  i^las^ow. 

Improvements  In  brackets,  standards,  and  other  eleotrlo 
Ught  fittings.  Harold  Faraday,  11,  Southampton-build- 
ings, Chancery  lane,  London. 

An  improved  method  of  manufacture  of  elements  or 
plates  for  secondary  batteries,  Hugh  Fitzalitt  Kirk- 
patrick-Picard  and  Henry  Thame,  I,  Queen  Victoria- 
street,  London. 

Januajiy  12. 

Airtight  eleotrlo  Ughtiag  wiro  oaslngs.  Robert  Atkinson, 
2ii,  Wycliflfe-road,  Sliiploy,  Yorks. 

Improvements  in  filaments  for  Inoandesoent  oleotrie 
lamps  Frederick  Roberts  Poj^e,  7fl,  Chancery  lane, 
London.     iComplete  B|:>ecification.) 

Improvoments    in   the   manufacture   of 
other    compounds     eleotrolytloally, 
therefor.     James  Charles  Richardson, 
ings,  Chancery  lane,  London. 
Jasuary  13. 

Improvements  in    platinised  eleotrodes. 
Barnott,  14.  Narcispurt-road,  London. 

Improvements  in  oonneotlon  with  carbon  eleotrodes. 
Harry  Theodore  Barnelt,  14,  Narcissus  road,  London. 

Improvements  In  electric  are  lamps.  Eugene  Conrody, 
.^,  Low-streot.  Keigliley. 

Improvements  in  dovioes  for  opening  and  closing  elec- 
trical circuits.  John  Henry  Tucker.  65,  Wittonroad, 
Aston,  Birmingham. 

Improvements  In  or  connected  with  the  manufacture  of 
electrodes   for  electrio  aconmulators.      Charles  F'uUak, 
33,  Chancery-lane,  London. 
Improvements  in  dynamo  or  motor  brushes  or  collectors, 
Frederick  Henry  Judson  and   William  .John  Woodward, 
19,  Ewer-street,  Southwark,  London. 
Janiaky  14. 
Improvements  in    the    oleotrlo    illumination   of    olooka. 
Sir  David   Lionel  Salomons,  Bart.,  Broomhill.  Tunbridge 
Wells. 

Improvements  in  eleotrlo  belts  Henry  Nehmer,  4,  Grafton- 
."treet.  (lOwer-street,  London. 
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NOTES. 


I 


Bleotro-Harmonlo, — To-night  the  Electro- Harmonic 
Society  will  bold  their  smoking  concert. 

Stockport. — A  deputation  from  Stockport  has  visited 
_ftbe  electric  light  installation  at  St.  Helens,  with  a  view  to 
loptin^  similar  measures. 

Belt  Mounter. — Aji  ingenious  combination  of  ropes 
and  sliders  for  mounting  belts  on  overhead  pulleys  is 
shown  in  the  Bevue  Industrielle  for  21st  inst. 

Dahomey. — The  French  Government  have  given  the 
order  for  the  establishment  of  a  telegraphic  service  to 
Dahomey.  The  line  from  Kotonoo  to  Popos  has  been 
commenced. 

Amoont  of  Water  in  Steam.— Before  the  North- 
East  Coast  Institution  of  Engineers  at  Newcastle,  on  the 
30th  inst,  Mr.  W.  R.  Cummins  will  read  a  paper  on  "  An 
Apparatus  for  Determining  the  Amount  of  Water  suspended 
in  Steam." 

Hull  EzhibitioiL. — The  exhibition  of  electrical  appli- 
ances has  proved  very  popular  at  Hull,  the  rooms  being 
overcrowded.  A  charge  of  threepence  each  was  made 
during  the  latter  days — the  amount  obtained  to  be  applied 
to  the  distress  in  the  town. 

Old  Swindon. — The  Local  Board  is  about  to  consider 
the  question  of  inviting  tenders  for  lighting  the  district  of 
the  Old  Swindon  Local  Board  with  the  electric  light  from 
January  1,  1894,  for  seven  years,  the  Board  to  have  the 
option  of  purchase  at  the  end  of  that  time. 

Howard  hectares. — The  fourth  Howard  lecture  by 
Prof.  Unwin  at  the  Society  of  Arts  on  "  The  Development 
and  Transmission  of  Power  from  Central  Stations,"  will 
be  given  to-night.  The  lecture  deals  with  the  hydraulic 
distribution  and  motors  for  hydraulic  system. 

Polyphase  Motors. — Mr.  Charles  Bradley's  method  of 
wiring  buildings  for  lamps  and  motors  on  the  polyphase- 
current  system  is  given  in  abstract  in  the  New  York  Elec- 
trical Reeuw  for  January  14.  One  transformer  can  be  used 
on  this  system  for  both  lighting  and  running  motors. 

Books  Received. — We  have  to  acknowledge  the 
receipt  of  *'  The  Theory  and  Practice  of  Absolute  Measiire- 
nients  in  Electricity  and  Magnetism,"  by  Andrew  Gray, 
M*A.,  professor  of  physics  in  the  University  College  of 
North  Wales,  in  two  volumes,  price  25s.  Macmillan 
and  Co. 

Electric  Heater. — After  numerous  experiments,  say 
MM.  Henriot  and  Lebrassour,  of  Havre,  they  have  invented 
a  serviceable  electric  heater,  consisting  of  metal  wires  em- 
bedded in  refractory  earthenware.  There  seems  little 
novelty  about  this,  for  electric  heaters  on  the  Carpenter 
system  are  now  common. 

liOCtore. — Mr.  T.  S.  Watney,  of  Leeds,  delivered  a 
lecture  on  "  Electric  Lighting,"  on  Monday,  before  the 
Leeds  and  Yorkshire  Architectural  Society.  Dynamos, 
lamps,  and  switches  were  explained,  and  the  best  method 
of  wiring  buildings  was  described.  The  forms  of  fittings 
and  the  cost  of  light  were  also  touched  upon. 

"  Universal  (Berly's)  Electrical  Directory." — The 
twelfth  annual  publication  of  this  electrical  trades'  directory 
will  shortly  issue  from  the  press.  The  editor  earnestly  re- 
quests that  all  persons  and  firms  who  have  not  as  yet  sent  in 
their  particulars  for  the  1893  book  will  do  so  at  once, 
addressed  to  the  editor,  care  of  H.  Alabaster*  Gatehouse, 
aod  Ca,  22,  Paternoster-row,  London,  E.C. 

Electric  Zjaunchea  at  Soathport. — Loixl  Coleridge 
and  Mr  Justice  ChArles,  on  Wednesday,  quashed  the  convic- 


tion against  the  Southport  Corporation  for  having  an  electric 
launch  on  the  Southpiort  foreshore  lake  for  the  conveyance 
of  passengers  without  a  certificate  under  the  Merchant 
Shipping  Act,  1854.  Their  lordships  said  it  was  absmnl  to 
think  that  a  small  electric  boat  on  an  artificial  piece  of 
water  was  ever  intended  to  come  within  the  Act. 

Noiseless  Gas-Engine. — A  simple  method  of  making 
the  discharge  from  gas-engine  erhauats  is  described  by  M, 
P.  Simon,  who  has  made  many  experiments  to  this  end. 
A  pipe  is  split  for  6ft.  by  a  saw-cut,  and  the  slot  spread 
out  till  at  the  top  it  has  a  width  of  the  diameter  of  the 
pipe.  The  discharge  of  burnt  gas  spreads  out  like  a  fan 
upwards,  and  takes  place  gradually  without  noise.  This 
will  be  very  much  simpler  than  the  silencing  chamber. 

The  British  Masenm  Reading:-room. — The  follow- 
ing letter,  written  from  the  Athenteum  Club,  appeared  in 
the  Times  last  Friday :  ''  It  surely  is  time  that  steps  were 
taken  to  light  the  British  Museum  reading-room  more  effi- 
ciently than  at  present.  An  hour  seldom  passes  without 
one  or  other  of  the  lamps  going  out,  and  so  plunging  many 
students  into  semi-darkness  ;  while  the  loud  and  continuous 
hissing  made  by  all  of  them  is  a  serious  interruption  to 
steady  work.*' 

Electric  Ship  Lights. — A  memorandum  having  been 
received  by  the  Admiralty  from  the  Board  of  Trade  stating 
that  the  tint  of  green  in  ships'  sidelights  is  afiected  when 
the  lamps  are  lighted  by  electricity,  the  Commander-in- 
Chief  at  Portsmouth  has  ordered  that,  with  a  view  of 
ascertaining  whether  the  tint  of  green  used  in  the  naval 
service  is  suitable  for  navigating  purposes,  a  report  is  to 
be  forwarded  through  him  to  the  Admiralty  from  each 
ship  fitted  with  electric  bow  lanterns. 

Zurich  Central  Station. — To  electrical  engineers  who 
can  read  German,  the  Austrian  technical  journal,  Zeitschrift 
filT  Elfkiroiechnik,  of  January  15  will  be  interesting,  aa  it 
contains  a  very  full  description  of  the  Zurich  central 
station,  with  photographic  reproductions,  full  ground  plan 
of  the  turbine  and  dynamo  arrangements,  and  a  diagram  of 
the  connections  of  conductors.  The  arrangements  for 
testing,  connections  of  exciters  and  alternators,  automatic 
regulators,  voltmeters,  and  compensators,  are  clearly 
shown  on  a  large  sheet  of  diagrams. 

Lectures  to  Electrical  Men. — The  secretary  of  the 
Electrical  Trades'  Lliiion,  Mr.  A.  .1.  Walker,  is  trying  to 
arrange  a  series  of  free  lectures  by  recognised  authorities 
to  members  of  the  association,  open  also  to  the  electiical 
profession  generally,  dealing  with  practical  subjects  con- 
nected with  technical  work.  The  course  will  be  arrange^l 
for  next  winter  session,  1893-4.  Similar  monthly  lectures 
have  already  been  held  with  very  satisfactory  results  in 
Glasgow,  the  first  lecture  having  been  given  under  the 
presidency  of  Lord  Kelvin. 

Electrical  Maps.— In  issuing  a  map  of  electrical 
progress,  if  published  in  advocacy  of  any  single  company's 
progress,  there  is  one  easy  method  of  convincing  the 
unlearned  of  the  great  advance  of  this  same  company — 
namely,  by  leaving  out  many  of  the  rival's  mains  and 
printing  what  are  shown  in  a  very  light  yellow,  while 
"  the  "  company's  own  mains  are  shown  (both  those  laid 
and  intended)  in  a  very  vivid  red.  Have  we  ever  seen 
such  a  map  as  this,  and  issued  by  a  technical  journal  1 
Oh  !  dear,  no  ;  not  until  the  last  few  weeks,  at  any  rate. 

Electrolytic  Alomininm. — It  is  possible  by  moans 
of  the  electric  curient  to  decompose  chlorides  into 
chlorine  and  the  metals.  Bunsen  thus  obtained  magnesium, 
and  later,  with  Matbiessen,  barium,  strontium,  calcium,  by 
passing  a  suitable  current  through  melted  chlorides.  II. 
Sainto-CUiro  Deville^  s^ya  v\x^  BMlUtivti  ItdenudumoUj^^ 
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applied  this  method  with  the  greatest  success  to  the 
prep&ration  of  aluminiuin,  the  details  of  the  process  being 
described.  While  speaking  of  this,  it  would  be  interest- 
ing to  learn  whether  there  is  any  tnith  in  the  report 
that  an  experimentalist  in  Berlin  has  perFected  a  method 
for  producing  aluminium  at  2d.  a  {>ound. 

Electric  Gatling  Qan. — A  Dalziel's  correspondent 
says  that  it  is  reported  that  Dr.  Gatling  is  attracting  the 
attention  of  the  American  naval  and  military  authorities 
by  his  researches  in  electricity,  which  have  culminated  in 
his  inventing  a  method  by  which  electricity  can  be  applied 
to  firearms.  He  claims  that  his  new  gun  will  be  superior 
to  existing  Gatling  guns  and  mitrailleuses,  or  any  other 
machine  guns,  and  will  fire  2,000  shots  a  minute.  The 
power  is  derived  from  an  electric  motor,  which  is  attached 
by  a  belt  to  the  mechanism  of  the  gun.  The  cost  of  firing 
will  be  reduced  to  a  minimum.  The  invention  will  shortly 
be  tested  by  the  Board  of  Ordnance  ofhcers. 

Cold  EnfnncB. — The  investigations  of  Prof.  Dewar, 
described  elsewhere,  indicate  the  beginin'ngs  of  what  may 
eventually  develop  into  an  extremely  important  industry. 
Combinations  of  chemicals  of  one  kind  produce  heat,  and 
of  another  kind  produce  cold.  The  available  energy  for 
motor  purposes  in  expanding  gases  is  that  owing  to  the 
extreme  differences  of  absolute  temperature.  Energy  can 
be  as  certainly  drawn  from  the  heat  of  the  surrounding  air 
by  a  cold-engine,  as  it  can  be  developed  by  a  heat  engine. 
It  is  possible  that  efficient  motors  should  be  developed  to 
utilise  the  extreme  below  as  well  as  the  extreme  above  the 
air  temperature,  when  the  way  to  do  so  economically  has 
been  shown. 

Simple  Heat-Englne. — An  ingenious  motor  to  utilise 
heat-rays  of  the  sun,  gas,  or  coal  direct  without  intervening 
mechanism  of  transformation,  is  shown  in  the  English 
Mechanic  for  last  week.  A  large  corrugated  drum  is  filled 
with  some  expansible  liquid  or  gas  ;  inside  are  vanes  which 
are  moved  by  any  rotation  of  this  liquid  or  gas,  driving  a 
pulley.  On  putting  this  simple  piece  of  apparatus  near  a 
fire,  or  in  the  sun,  where  one  side  only  of  the  drum  is 
heated,  or  by  applying  a  gas  jet,  varied  expansion  is  caused 
inside  the  drum,  and  the  pulley  rotates  forcibly.  This  is 
said  to  be  the  first  motor  to  obtain  useful  rotary  mechanical 
energy  direct  from  the  sun.  It  can  be  applied  to  drive  a 
miniature  dynamo. 

Municipal  Stations. — The  report  of  the  Edinburgh 
deputation  on  electric  lighting  contains  an  interesting  and 
important  expression  of  opinion  on  the  part  of  municipal 
authorities.  The  deputation  state  that  from  conversation 
with  certain  authorities  they  learned  thut  experience  had 
shown  that  electric  lighting  is  not  likely  to  prove  profitable 
until  the  second  or  third  year,  as  many  consumers  only 
apply  after  they  have  seen  the  light  used  by  more  enter- 
prising neighbours,  but  in  the  various  places  visited  the 
deputation  found  that  the  demand  for  electricity  was 
increasing.  They  were  very  strongly  advised  by  the 
authorities  with  whom  they  came  in  contact  to  work  the 
electric  lighting  order  themselves,  and  not  to  hand  it  over 
to  a  company. 

Laminated  Cores. — Mr.  Thos.  D.  Lockwood,  in  the 
Now  York  Eledncal  Engineer  iov  the  11th  inst.,  recounts 
the  \yiiTi  that  Prof.  Chas.  Grafton  Page  took  in  the  discovery 
of  the  efticacy  of  laminated  magnet  cores.  Though  em- 
ployed in  the  Patent  Office,  he  obtained  a  patent  by  s(>ecial 
Act  of  Congress  in  I8G8,  reissued  in  1871,  and  sustained 
in  1879.  From  u  consideration  of  the  records,  says  Mr. 
Lockwood,  it  appears  that  Sturgeon  was  first  in  the  idea 
of  dividing  the  iron  of  cores,  and  first  also  iri  publication  ; 
that  BachhofEner  was  a  closo  second  both  in    performance 


and  publication,  and  also  the  first  to  observe  the  utility  of 
insulating  the  wires  ;  and  that  Page  was  third  in  perform- 
ance and  publication,  second  in  noticing  the  importance 
of  insulation,  and  first  in  his  reasonings  ui>on  the  subject, 
and  independent  and  original  in  every  point. 

Alternate-Current  Meter. — Mr.  S.  D.  Mott,  in  the 
EliXhicAil  JFitiid  for  the  14th  inat.,  describes  an  electric 
meter  on  a  new  principle,  which  he  has  devised  for  alter- 
nate currents.  It  depends  on  the  repulsion  and  consequent 
rotation  of  metallic  points,  as  in  the  well-known  electric 
flyer.  A  small  transformer  transforms  the  current  to  a 
very  high  potential,  which  is  led  to  needle  points,  which 
are  placed  so  as  to  revolve.  The  breeze  from  these  points 
18  sufficient  to  blow  out  a  candle,  and  the  speed  of  rotation 
proportional  to  the  static  charge,  and  the  static  charge  to 
the  current  passing.  This  static  meter  for  high  potential 
currents  is  geared  to  dials  in  the  usual  way  ;  but  the  meter 
seem?  to  be  a  suggestion,  and  not  the  description  of  a 
practical  apparatus.  The  author  says,  *'  it  will  be  observed 
that  for  economy  of  operation  and  cheapness  of  construc- 
tion the  meter  is  all  that  could  be  desired." 

Cobalt-Plating. — The  cobalt  which  would  bo  required 
fur  plating  on  thu  method  to  which  we  recently  alluded^  is 
now  bought  up  in  bulk  by  two  or  three  chemical  manufac- 
turers, and  is  almost  entirely  used  at  present  f  jr  blue 
colouring  of  glass  and  pottery  and  blue  glaze.  Its  cost  in 
reality  is  not  more  than  that  of  nickel^  but  it  is  retailed  at 
something  five  times  this  cost.  If  cobalt- plating,  u 
suggested  by  Dr.  Silvanus  Thompson,  were  to  come  in, 
cobalt  being  used  more  largely  would  soon  become  as  cheap 
as  nickel.  The  process  was  patented,  but  the  patent  has 
now  dropped  through,  and  is  therefore  0[>en  to  the  world. 
The  chief  inqredientof  the  most  practical  process  is  Epsotn 
salts,  through  which  the  silvery  metal  is  deposited.  The 
polishing  is  done  in  the  usual  way  with  scratch  brushes, 
and  the  resultant  white  coating  is  almost  indestructible  by 
damp  or  smoky  air.  For  town  or  seaside  ornaments  and 
fittings,  and  esj)ecially  for  ship  fittings,  in  place  of  nickel 
the  cobalt  plating  should  be  invaluable. 

Telegraphy  Illustrated..  —  A  handsome  volume  of 
190  pages,  printed  most  neatly  in  red  and  black,  filled  with 
delicate  woodcuts  of  all  kinds  of  telegraphic  and  tele- 
phonic api»aratu3 — such  is  the  "Catalogue  Illustrd  "  of  the 
Societf^  Geniiral  des  Ttiluphones.  The  book  is  printed 
by  the  Parisian  Imprimerte  Chaix,  and  is  published 
by  them  at  2,  rue  Bergt^re  or  by  the  Soci<5to  des 
T6l6phone9,  41,  rue  Caumartin,  and  their  London  agency, 
29,  Ludgate-hill.  It  will  be  impossible  for  us  to 
enumerate  the  large  range  of  apparatus  dealt  with — 
keys,  galvanometers,  plugs,  and  switches.  The  woodcuts 
have  a  peculiar  artistic  excellence  of  shading,  obtained  by 
clever  mitiipulation  by  the  illustrator,  Sauvert,  of  Paris, 
of  tine  lines  in  close  juxtaposition  and  lines  of  dots.  Relays, 
railway  signals,  Morse  instruments,  duplex  telegraphic  sets, 
are  shown  with  photographic  accuracy.  An  important 
department  is  that  of  tire-alarms.  The  system  of  tele- 
phonic alarms  patented  by  M.  Digeon  is  graphically  illus- 
trated at  work. 

Desrosier  Dynamo. — The  licmie  Industriellr.  gives,  in 
its  issue  for  January  21,  a  description,  with  illustrations, 
of  the  Dosroi^ier  dynamo  direct  coupled  with  a  gas-engine. 
This  dynamo  combines  the  necessary  qualities  of  a  good 
dynamo  un<ler  excellent  conditions — high  speed  of  arma- 
ture, strong  field,  lightness  of  armature,  regularity,  and 
ease  of  winding-  There  is  no  iron  in  the  armature,  and  a 
linear  speed  of  20  to  2f)  metres  per  second  can  be  obtained 
without  raising  the  speed  of  rotation  very  high,  Thodynamoe 
are  made  at  350  or  150,  and  even  down  to  70  revolutions  a 
minute.     Coupled  to  a  G  h.p.  gus-cnginc  at  250  revolutions 
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tho  dynamo  produces  3,400  watts  at  70  volts,  lighting 
28  16-c.p.  lamps,  one  32  c.p,  and  one  7-ampere  arc  lamp. 
ger  machines  are  being  built  up  to  120  h.p.,  with 
'{^zogenes,  and  the  consumption,  guaranteed  not  to  exceed 
600  grnmrnes  of  coal  per  actual  horse-power  hour,  in 
practice  is  said  not  to  exceed  IG.")  grammes.  Central 
stations  with  gas-engine  coupled  direct  working  at  this 
figure  would  certainly  seem  to  commend  themselves^  as 
advocated  in  this  country  by  Mr.  Thwaite. 

Chiaroh*Lighting.— St.  Peter's,  Hatton-garden,  will, 
the  Pall  Mall  Gazdlr  says,  have  the  honour  of  being  the 
rst  Catholic  church  in  Londou  to  be  illuminated  by  the 
ftlectric  light.  The  order  for  the  installation  has  been 
given.  It  has  been  found  that  the  valuable  frescoes 
with  which  the  interior  is  decorated  have  been  injured  by 
the  use  of  gas.  From  its  dingy  and  uninviting  exterior 
no  one  would  imagine  that  internally  this  church  is 
one  of  the  most  artistically  decorated  in  London.  The 
'•  fUlian  Church,"  as  it  is  commonly  called,  was  built  30 
years  ago  with  moneys  collected  all  over  Europe,  but 
chiefly  in  Italy.  The  scheme  of  decoration,  however,  has 
only  been  recently  completed.  The  clergy  attached  to  it 
re  decidedly  cosmopolitan.  The  languages  they  speak 
Dinpriae  English,  Fjencb,  German,  Italian,  Spanish,  Polish, 
Croatian,  and  Lithrfanian.  The  Italian  church  is  now  one 
of  the  few  Catholic  places  of  worship  that  employ  profes- 
sional vocalists  and  instrumentaliata  from  the  London 
theatres  for  the  rendering  of  their  musical  services.  The 
stern  and  ascetic  Manning  very  nearly  8Up[)ress6d  that  sort 
of  thing. 

Qovemment  and  the  Telephones.— The  London 
rress  Exchange  learns  that  the  work  of  conatructirig  the 
new  trunk  line  of  telegraph  wires  from  London  to  the 
Midlands  and  North,  authorised  by  the  Telegraph  Act  of 
last  year,  has  been  far  advanced  by  the  Post  Office,  and  it 
1  expected  that  before  long  Glasgow  and  the  large  towns 
'  south  of  it  will  be  in  telephonic  communication  with  London. 
It  id  in  contemplation  to  extend  the  trunk-line  system  from 
Glasgow  to  Stranraer,  whence  a  new  cable  is  to  be  laid  to 
th3  Antrim  coast,  and  placed  in  connection  with  a  new 
trunk  line  to  Dublin.  By  this  means  it  is  hoped  thai  both 
elfaat  and  Dublin  will  be  placed  within  sjfeaking  distance 

London.  The  new  cable  is  already  being  made,  and  will  be 
laid  in  the  summer.  The  existing  cables  between  Carnarvon- 
shire and  Wicklow  are  too  long  to  admit  of  communicauon 
being  made  telephonically  between  the  two  capitals^  the 
resistance  being  so  great.  The  existing  trunk  linos  of  the 
National  Telephone  Company  from  Londoti  to  Birmingham, 
ftlancbester,  and  Liverpool  have  not  yet  been  taken  over 
by  the  Government,  but  the  negotiations  in  that  direction 
are  proceeding. 

Radiation  through  Vaoaa. — The  experiments  of 
Prof.  Dewar  upon  the  eftect  of  high  vacua  on  the  radiation 
of  beat,  undertaken  in  the  course  of  his  researches  with 
liquid  oxygen,  lead  to  some  interesting  considerations  that 
may  cause  us  to  modify  entirely  our  conception  of  radiation 
of  tho  sun's  heat.  It  has  been  usually  taken  that  tho  long 
heat-waves,  as  well  as  the  short  ligtht-waves,  came  direct  by 
radiation  from  the  sun,  and  that  consequently  an  enormous 
amount  of  energy  was  continually  being  dissipated. 
)ut  Prof.  Dewar's  experiment  tends  to  show  that  an 
labsolutc  vacuum  is  entirely  impervious  to  low  waves 
of  ht9,t  radiation.  Interstellar  space,  therefore,  though 
trsnspaient  to  light  radiation,  does  not  presumably 
ooovey  heat  radiation  at  all,  and  the  heat-waves  manifest 
in  the  atmosphere  are  created  there.  We  see  in  this  the 
necessity   for    remodelling  our    theories    upon   the    time 

paired  to  cool  the  earth  down,  for  if  space  is  impervious 
to  heat  radiation — as  is  Prof.  Dewar's  vacuum — we  need 


not  fear  cooling  on  this  account.  The  interstellar  space 
has  lost  one  of  its  properties,  and  at  a  stroke,  by  a  simi>le 
experiment,  a  huge  proportion  of  the  supposed  available 
energy  of  the  solar  system  disappears. 

Temperature  of  the  Arc. — The  determination  of  tho 
exact  temperature  of  the  arc  is  a  difEcult  operation,  and 
for  arcs  taking  heavy  currents  even  a  dangerous  one  to 
the  face  and  eyes.  M.  Yiulle  has  carried  out  a  series  of 
careful  observations  of  this  nature,  however,  with  arcs 
taking  500  up  to  34,000  watts,  and  Qnds  the  temperature 
is  identical  for  all  arcs.  This  {>oint  will  be  the  vola- 
tilisation of  the  carbon.  To  measure  this  temperature  a 
slit  was  formed  on  the  positive  carbon  at  ^in.  distance 
from  the  end,  and  when  the  passage  of  the  current  had 
causeil  this  terminal  knob  to  attain  its  highest  brilliancy  it 
was  knocked  off  into  a  calorimeter  re^dy  prepared,  so  that 
there  should  be  the  least  possible  loss  of  heat.  The 
temperature  thus  measured  was  found  to  be  3,500deg.  C, 
which  is  therefore  that  of  the  volatiliaation  of  carbon.  At 
the  discussion  of  M.  Violle's  experiment  at  the  Acad6mie 
des  Sciences,  M.  Berthelot  pointed  out  that,  in  his  researches 
undertaken  together  with  M.  Vieille  on  explosive  mix- 
tures of  gases,  temperatures  of  4,d00deg.  G.  were  obtained. 
The  comparison  of  thi»  figure  with  that  obtained  by  M. 
Violle  shows  that  the  high  temperature  of  the  electric  arc 
has  been  much  exaggerated,  and  that  similar  temperatures 
can  be  obtained  and  even  exceeded  by  purely  chemical 
reactions. 

Specialisation  of  Aoonmalators. — Our  article  with 
this  title  has  aroused  a  considerable  amount  of  interest 
among  electrical  engineers  on  the  other  side  of  the  Atlantic, 
where  the  usefulness  of  the  accumulator  has  hardly  yet 
been  fully  recognised.  Mr.  J.  K.  Pumpelly,  whose  name 
is  known  as  a  worker  in  this  domain,  has  a  letter  on  t^he 
subject  in  the  frestern  Electrician^  of  which  it  may  be  well 
to  quote  certain  sentences.  *'  The  secondary  battery  is  a 
thing  of  chemical  mysteries,  even  to  the  expert.  The 
specialisation  of  accumulators  is  a  subject  the  writer  has 
dwelt  upon  for  more  than  a  year,  feeling  from  his  ezperi* 
ence  that  they  were  only  useful  io  certain  places  under 
certain  conditions.  The  battery  to  aid  a  lighting  plant 
can  be  quite  a  different  thing  from  that  used  for  trac- 
tion. The  heavy  battery  of  great  ampere-hour  capacity 
can  be  made  for  lighting  stations  at  proportionately  less  coat 
than  a  light,  compact  battery  for  traction.  The  cost  of 
metallic  lead,  oxides,  time,  and  current  occupied  in  forming 
(say  60  hours)  is  tho  main  expense  for  the  lighting  plant. 
The  weight  of  metal  gives  durability  ;  glass  jars  can  be 
used  instead  of  rubber,  one  of  the  most  expensive  items  in 
a  battery  of  light  weight.  If  carriages  could  be  rented  by 
tho  hour  from  central  stations,  like  horses  and  carriages 
from  tho  livory  stables,  then  the  rental  could  be  made  to 
pay  even  if  50  ]>er  cent,  ot  first  cost  were  added  after  six 
months.  Batteries  ure  not  like  horses ;  they  do  not  eat 
unless  they  work,  and  do  not  deteriorate  when  out  of  use. 
There  is  money  for  every  hour  of  their  use,  a  small 
percentage  going  to  restoration  and  repairs/'  We  saw 
recently  u  self-contained  steam-driven  delivery  van  of  one 
of  the  large  clothing  eatablishments  in  Paris.  There  is  no 
reason  why  electric  vans  should  not  bo  multiplied  and  hired 
out.     But  spficial  cells  will  be  required. 

Parisian  Lampposts. — A  special  meeting  of  the 
Uiackpool  Town  Council  was  held  on  Monday.  The 
following  minutes  were  submitted  for  consideration  by 
the  Electric  Lighting  and  Tramways  Committee  :  **  Re- 
solved that  the  electrical  engineer  be  desired  to  obtain 
tenders  for  100  street  lampposts  for  the  promenade,  25ft. 
high  to  the  arc,  and  of  the  Parisian  design  marked 
Model  A  now  ftubm\t\M  a.\i^  ^^^xQr««^  *A  \i.^  ^^c^'^  ^w^- 
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xnittee,  and  also  tenders  for  25  street  lampposts  for 
tbe  various  streets  in  the  borough,  18ft  high  to 
the  neck  of  the  post,  and  of  the  design  now  submitted  ; 
that  the  iron  street  pipes  for  the  electric  light  installa- 
tion be  laid  on  the  east  side  of  the  promenadei  adjoining 
the  west  aide  of  the  carriage  drive,  that  the  Mayor  and  the 
Chairman  (Councillor  Pearson)  be  desired  to  give  instruc- 
tions to  the  electrical  engineer  as  to  tbe  commencement  of 
the  necessary  streets  works  for  the  electric  light  installa- 
tion. Mr.  Councillor  Bickerstafife  said  that  he  should  like 
an  assurance  from  the  chairman  of  the  committee  that  a 
sample  of  this  lamppost  of  Parisian  design  would  be  pro- 
cured before  any  contract  was  entered  into.  Mr.  Councillor 
Bickerstafle  said  that  he  should  move  an  amendment  that  it 
be  a  recommendation  to  the  committee  to  procure  a  sample 
lamppost  before  tenders  were  askedfor.  The  speaker  pointed 
out  how  deceptive  illustrations  usually  were,  and  inasmuch 
as  this  was  a  matter  which  would  involve  an  expenditure  of 
£2fiOO  or  X3,000,  they  ought  not  to  enter  into  a  contract 
for  the  supply  of  something  they  had  never  seen.  Small 
illustrations  were  very  little  guide  as  to  what  the  actual 
result  might  be.  Mr.  Councillor  Scrgenson  supported  the 
amendment,  as  he  bad  already  been  deceived  in  the  appear- 
ance of  lamftposts.  After  discussion,  the  amendment  was 
rejected,  Mr.  Pearson  stating  the  design  itself  as  obtained 
from  the  founders  had  been  submitted  to  British  founders 
for  tenders. 

electricity  in  Affricnltore. — The  series  of  articles 
on  the  application  of  electricity  in  country  homos  in  our 
enterprising  contemporary  the  Electrical  IVorld  has  now 
reached  number  five.  We  are  treated  to  a  number  of 
illustrations  of  proposed  processes,  some  useful,  others 
amusing.  Tbe  fowls  are  electrocuted  by  a  benevolent 
boy,  looking  like  Helen's  baby,  '*  Budge,"  who  works  a 
high-tension  switch  and  Cardow  voltmeter ;  an  electric 
heater  batches  eggs  (and  even  the  hate  bed  eggs  are  chipped 
by  electricity  I) ;  ice-cream  is  made,  dumbwaiters  run  by 
eloctnc  motor,  while  a  wheel  windmill  drives  the  dynamo. 
Even  our  own  ancient  gibe  of  accumulators  charged  by 
atmospheric  electricity  is  taken  up — not  necessarily  such 
a  chimerical  idea,  when  Teslaic  vibrations  become  at 
length  harnessed  to  motors,  and,  as  Emerson  suggests, 
we  **  hitch  our  waggons  to  the  stars";  for  every  square 
yard  of  gi'ound  in  tropical  sunshine,  it  is  calculated, 
receives  2  h.p.  in  solar  radiation.  Though  not  efficient,  the 
little  sun-motor,  described  in  another  note,  is  suggestive 
as  one  step  towards  the  direct  utilisation  of  the  energy  uf 
the  sun.  We  have  suggested  a  field  recently  for  young 
electrical  engineers  in  new  processes  of  electroplating. 
There  is  another  field  open  for  young  men  of  push  and 
adaptation  in  the  profes8*ion  of  electric  agriculture,  not 
alone  in  the  application  of  electricity  to  the  hastened 
growth  of  vegetables — though  in  this  one  or  two  men  are 
making  small  fortunes  in  **  electro-forced  "  lettuces  (bor- 
rowing the  new-coined  word  from  Mr.  Randall's  boots — 
"  we  thank  thee,  Randall,  for  the  term  I  ").  But  in  the 
scientific  application  of  electric  heating  and  electric  motors 
to  country  house  operations,  there  is  much  to  be  done  that 
would  yield  a  good  harvest  if  taken  up,  as  it  should  be,  in 
conjunction  with  the  manufacturers  of  agricultural  imple- 
ments, such  as  Samuelsons,  of  Banbury,  Fowler's,  and  the 
other  great  implement  makers. 

Electric  Motors  in  Workshops.— M.  G^raldy  has 
given  an  account  of  the  electric  motors  as  used  in  the  shops 
of  the  Great  Northern  Railway  of  France,  of  which  the 
following  abstract  appears  in  tbe  Proceedingi  of  the  Institu- 
Uoa  of  Civil  Engineers :  **  The  company  referred  to, 
having  decided  to  move  a  small  shop  used  for  their  tele- 
^aphic  service  into  a  position  more  convenient,  and  at  the 


same  time  to  utilise  an  old  wooden  shed,  which  would  have 
required  considerable  strengthening  if  shafting,  etc.,  bad  to 
be  accommodated,  it  was  decided  to  drive  the  tools  by 
electrical  transmission,  and  to  supply  each  tool  with  its 
own  independent  motor.  The  current  is  supplied  by  the 
'Socicte  d'Eclairage  et  de  Force,'  whose  generating  station 
is  in  .close  proximity,  at  a  price  of  O'SMf.  per  kilowatt-hour 
(3Jd.  per  Board  of  Trade  unit).  This  shop  has  been 
running  now  for  a  year,  and  the  mean  daily  consumption 
has  been  about  11  kilowatt-hours;  so  that  the  daily 
expense  for  current  is  418f.,  or  for  power,  including 
depreciation  of  motors,  oiling,  renewal  of  brushes,  etc., 
5  18f.  per  day  (is.  2d.)  per  day).  In  the  former 
shop  a  gas-engine  had  been  used,  and,  under  the 
same  conditions,  the  price  for  power  was. a  little  more 
than  13f.  per  day  (10s.  4d.  per  day).  The  price 
paid  for  the  current  is  certainly  specially  low ;  but,  even 
taking  the  price  of  0*45f.  per  hour  (fid.  per  Board  of  Trade 
unit),  as  charged  in  Paris  for  an  electrical  horse-power,  the 
daily  cost  would  amount  to  only  6'71f.  (Ss.  5d.),  or  still  at  an 
economy  of  50  per  cent,  over  the  gas-motor.  The  paper  is 
illustrated  with  sketch  plans,  showing  the  apphcation  of 
the  motors  to  lathes,  a  radial  drill,  a  shaping-machine,  a 
grinder  and  mixer  for  paint,  and  a  ventilating  blower  ;  and 
a  complete  tabular  statement  of  the  electrical  power 
absorbed  when  running  empty  and  on  load  is  presented, 
varying  according  to  the  particular  tool  from  \  h.p.  to 
2J  h.p.,  exhibiting  at  a  glance  the  great  saving  in  power 
which  is  claimed  for  the  adoption  of  independent  electrical 
motors  in  such  cases  where  the  work  is  intermittent,  and 
the  motor  can  be  cut.  out  of  circuit  when  not  required. 
This  statement  and  the  principal  data  are  taken  from  a 
communication  to  the  *  Revue  g^n^rale  des  Cbeminsde  fer,* 
made  by  Mr.  Sartiaux,  manager  of  the  company." 

Cantor  Lectures. — The  first  of  a  series  of  Cantor 
lectures  before  the  Society  of  Arts,  on  "The  Practical 
Measurement  of  Alternating  Electrical  Currents,"  will  be 
given  by  Prof.  Fleming  on  Monday,  the  30th  iust.,  at 
8  p.m.  The  syllabus  of  lectures  is  as  follows  :  Lecture  I., 
January  30.  "  The  Measurement  of  Alternating-Current 
Strength."  Definitions  ;  Graphic  Representations  of 
Periodic  Currents  ;  Experimental  Description  of  Current 
Curves;  Analysis  and  Synthesis  of  Periodic  Currents; 
Thermal  Ammeters  ;  Electro  -  Dynamometers  ;  Kelvin 
Balances  ;  Copper-Disc  Ampere-meter  ;  Electromagnetic 
Instruments  for  Alternating-Current  Instruments ;  Ever- 
shed's,  Nalder's,  Elihu  Thomson's,  Dobrowolsky's  Types 
of  Ammeters  ;  Impulse  Dynamometers  ;  Measurement 
of  Very  Small  Alternating  Currents ;  Methods  of 
Calibrating  Alternating-Current  Ammeters.  Lecture  II., 
February  6th.  "The  Measurement  of  Alternating-Cur- 
rent Potential."  Definitions  of  Inductance  and  Impe- 
dance ;  Laws  of  Current  Flow  in  Inductive  Circuits ; 
Construction  of  Non  Inductive  Resistances ;  Electrostatic 
and  Electrodynamic  Voltmeters;  Voltmeters  of  Kelvin, 
Ayrton,  Swinburne,  Cardew,  Siemens,  Elihu  Thomson, 
Evershed,  Nalder,  and  others  ;  Alternate-Current  Potentio- 
meter ;  Employment  of  Electrostatic  Voltmeters  and  Non- 
inductive  Resisiancea  for  Current  Measurements ;  Stan- 
dardisation of  High-Tension  Voltmeters  ;  Measurement  of 
Capacity  of  Condensers  and  Concentric  Cables  ;  Capacity 
Effects  in  Cables  and  Condensers.  Lecture  III.,  February 
13th.  *' The  Measurement  of  Alternating-Current  Power'" 
Apparent  and  Real  Power ;  Power  Factor  of  a  Circuit ; 
Power-Meters  or  Wattmeters ;  Electrostatic  and  Electro- 
dynamic  Forms  of  Wattmeter  3  Wattmeters  for  Inductive 
Circuits ;  Wattmeters  Employed  on  Uigh-Teusion  Circuits} 
Methods  of  Testing  Efijciency  of  Alternators  and  Trans 
formers ;    Methods    of    Regulating   Pressure   on   Testing 
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Circuite.  Lecture  IV.,  February  20th.  "The  Measure- 
ment of  Alternating-Current  Energy/  Alternating-Current 
Erjjnieters ;  Meters  for  Energy:  Shallenberger,  Thomson, 
Brille,  Frazer,  Ferranti ;  Meiers  for  Quantity  ;  Mengarini, 
Richard,  Frazer  ;  Watt-hour  Meters  or  High-Tension 
Primary  Circuits  ;  Methods  of  Measuring  Total  Output  of 
Alternating-Current  Stations  ;  Efficioucy  of  Supply  ;  Con- 
clusion. 

Silvey    System    of   Train-Lighting.— Under   the 

train,  whose  dim  light  you  usually  do  not  enjoy,  is  a  tank 
of  gasoline  at  great  pressure,  and  in  this  apparently-harmless 
cylinder  is  sufficient  energy  to  blow  the  train  to  atoms. 
Not  only  in  America  do  these  things  happen.  At  Nantes, 
in  France,  a  gas-tank  exploded,  killing  200  people.  All 
this  should  be  in  favour  of  the  electric  light  for  trairj- 
lightiog — harmless  and  comforting.  While  we  have  in 
England  the  makers  of  E.P.S.,  lithanode,  and  other  cells 
striving  to  show  the  British  public  (and  especially  that 
(>ortion  of  it  known  as  tramway  and  railway  directors)  how 
to  light  carriages  by  eloctricity,  in  America  the  Silvey 
system  has  been  adopted  with  success.  Those  interested 
should  look  at  the  account  given  in  the  EUdrical 
JFi^rUi  for  the  Slat  ult.,  whore  the  system  of  Mr.  W.  L. 
Silvey  is  described  at  length.  The  Chesapeake  and  Ohio 
nilroad  is  equipped  in  this  way,  and  several  other  railway 
companies  are  adopting  the  accumulator  train-lighting 
system.  At  Cincinnati  the  cells  have  been  working  for 
over  eight  months,  being  charged  once  a  week  ;  and  another 
line  has  had  the  system  in  use  for  a  year.  The  charging 
station  at  Covington,  near  Cincinnati,  is  carefully  ar- 
ranged, two  men  being  able  to  take  care  of  batteries  for  30 
railway  carriages.  Each  carriage  has  10  16-c.p.  lamps,  the 
hatteries  being  placed  in  removable  trays,  slid  into  per- 
aaneut  boxes  underneath  the  carriages.     The  plates  are 

ieof  a  metal  grating  I2iu.  by  Gin.  and  \\n.  thick,  21  [ilates 
io  &  cell.    Those  lead  plate  castings  ate  laid  on  their  side  in 
a  bath,  and  by  an  electrical  process  which  is  original  to  the 
Silvey  system,  they  are  filled  with  eleetrolytically-deposited 
8{>ongy  lead,  after  which  they  are  placed   in  a  bath  which 
hardens  the  sponge  into  a  coherent  mass,  almost  as  hard  aa 
rock,  fixed  firmly  into  the  holes  with  a  surface  layer  over 
.the  whole  plate.     These  plates  are  clamped   together  with 
Bcrows  and  nuts,  thus  avoiding  all  soldering.     The 
attery  is  seen   to  be  different  from  other  types,  and  is 
Pcovered  by  several  patents.     The  use  of  chemically  pure 
lead  baa  been  found  in  practice  to  give  an  efficiency  22  per 
cent,  greater  than  is  possible  with  batteries  employing  a 
mechanically-filled   plate   of   lead    oxide.      Between   e.ich 
plate  is  a  separator  of  porous  material,  specially   treated 
^ntil  practically  indestructible,  and  capable  of  absorbing 
four  times  their  own  weight  of  acid,  so  that  the  Silvey  cell 
is    half   way  towards  being    a   dry  cell   with   very   little 
free    acid    to    spill.     The    cell    is    deep,  and    a   grating 
is    laid    on    the    top    to    prevent    wavelets    forming  on 
the    cell    being    shaken.      The  charged  cells   are  pushed 
into    place     from    a     hand  -  truck,    and     two    men    can 
change   all   the    batteries  for  an  entire   train  of  average 
length  in   13   minutes.      The  lamps  are  fitted  with  key- 
switch  and  fusible  cut-out.     The  cars  are  all  independent, 
rrendering  the  system  as  Hexible  as  can  be.     It  has  been 
rfound  in  practice  that  the  batteries  will  light  the  cars  for 
three  nights  at  one  charging,  and  are  able  to  light  a  train 
^Well  for  2,000  miles  of  journey.     Some  tables  of  cost  of 

ablishmout  and  maintenance  are  given  :  the  hourly  cost 
car  for  50  cars,  144  c.p.,  is  given  as  l'25d.,  with  one 
charging  plant,  and  l'6d.  with  two  charging  plants.  The 
system  is  exploited  in  America  by  the  Dayton  Manufac- 
turing Company  of  Dayton,  Ohio.  The  absence  of  dynamo 
Aod  rogulatiug  ap)MratUd,  and  the  absolute  tlezibility  of  the 


system,  are  leading  to  its  rapid  extension  on  the  American 

railways. 

On  the  Continent. — Messrs.  Scfauckert  and  Co.,  of 
Nuremberg,  have  lately  completed  two  central  stations,  some 
particulars  of  which  may  not  be  uninteresting;  one  of  these 
stations  is  at  Christiania,  Norway,  and  the  other  at  Aix-la- 
Chapelle,  Germany.  The  central  station  at  Aix-la-Chapelle, 
which  was  handed  over  to  the  Corporation  of  that  town  on 
December  31  last,  and  which  had  to  be  erected  and  finished 
in  the  very  short  time  of  five  months,  is  situated  in  the 
centre  of  the  town.  The  whole  plant,  which  is  capable 
of  lighting  10,000  incandescent  lamps  of  16  c.p. 
each,  is  divided  in  chree  main  parts  :  the  boilers, 
the  engines  and  dynamos,  and  the  accumulators.  In  the 
boiler-house  there  are  three  boilers,  each  with  140  square 
metres  heating  surface ;  they  are  made  by  the  firm  of 
J.  Piedboeuf,  of  Aix  la-Chapelle.  The  engines,  of  which 
at  present  two  sets  are  fixed,  give,  with  120  revolutions 
per  minute,  an  output  of  350-420  nominal  horse  power 
each,  so  that  each  of  them  is  capable  of  generating  a  current 
sufficient  for  feeding  5,000  incandescent  lamps.  The  engines 
are  triple-expansion  engines  with  condensation,  made  by 
C.  Kuhn,  of  Stuttgart,  and  the  dynamos  are  of  the  well- 
known  Schuckert  tlat-ring  system.  The  accumulator  plant 
consists  at  present  of  140  Tudor  cells,  type  39A,  with  a 
capacity  of  1,610  ampere-hours,  and  cajmble  of  discharging 
483  amperes.  There  is  sufficient  room  left  in  the  build- 
ing for  machines  and  accumulators  to  put  in  two  more 
sets  of  machines  of  500-600  h.p.  each,  and  three  more 
sets  of  accumulators  like  the  above,  when  required.  The 
cables,  manufactured  by  Messrs.  Felten  and  Guilleaume, 
of  Miilheim-on-the-Kbine,  have  a  total  length  of  about 
40  miles ;  they  have  a  double  lead  cover,  and  are,  besides, 
protected  by  a  cover  of  strong  iron  band.  Dynamos,  accu- 
mulators, and  outer  circuit  are  connected  in  the  manner 
which  Messrs.  Schuckert  and  Co.  have  adopted  for  the 
fii*8t  time  at  their  central  station  of  Barmen,  and  later  on 
at  their  central  stations  of  Liibeck,  Hamburg,  Hanover, 
Diisseldorf.  and  Altona — viz.,  all  three  parts  are  con- 
tirumlly  in  parallel.  This  means  that  the  difTerenoe 
between  production  and  consume  is  always  stored  in 
the  accumulatois,  or  will  be  delivered  to  the  outer  circuit 
according  to  the  consume  being  larger  or  smaller  than 
the  production.  It  further  follows  from  this  arrange- 
ment that  the  regulation  of  the  tension  in  the  outer  circuit 
is  always  done  by  the  regulating  switch  of  the  accumulators, 
which  makes  it  much  easier  to  keep  a  constant  tension  in 
the  outer  circuit,  and  to  prevent  lluctuations  of  the  same. 
The  central  station  at  Christiania,  opened  on  December  13 
last,  had  to  be  carried  out  in  a  somewhat  different  way  than 
the  above,  in  consequence  of  the  geographical  situation  of 
that  town,  where  they  scarcely  want  any  artificial  light 
during  the  summer  mouths,  whilst  during  the  winter 
months  the  light  is  required  nearly  the  whole  day.  The 
main  points,  therefore,  were  the  engines  and  dynamos,  and 
up  to  now  four  seta  of  100-140,  200-260,  and  two  of 
450-600  i.h.p.  respectively,  have  been  erected.  The 
engines  are  compound  engines  with  condensation,  the 
dynamos  Schuckert  Hat-ring  dynamos,  type  J  L  10,  12, 
and  18.  There  are  two  boilers  of  250  square  metres 
heating  surface,  and  one  of  145  square  metres,  and  further, 
an  economiser  for  14,000  kilogrammes  of  water,  the  latter 
manufactured  by  Messrs.  Babcock  and  Wilcox,  London. 
The  same  system  of  regulation  is  adopted  as  in  Aixla- 
Ohapelle.  The  provisional  accumulator  plant,  consisting 
of  138  Tudor  cells,  type  IS,  is  sufficient  for  feeding  11,000 
lamps  of  16  c.p.  each,  but  an  enlargement  for  up  to  17,000 
lamps  is  provided  foi.  The  cable  net  has  a  diameter  of  about 
4,G00lt.,  the  length  uf  the  cables  being  about  II  uxvIca, 
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(see     below),    when 


Klootrloal  Papors.    Hy  Ouvkr  HcAvtHinK.    Two  volumes,  pp.  50O 
and  5S7.    (MficmiUan,  1802.) 

These  volumeB  contain  for  the  most  part  reprints  of  the 
author's  electrical  papers  published  in  various  JtmrnaU  and 
Piocet'dings  of  societies  during  the  last  20  years. 

The  first  part  of  Vol  I.  is  devoted  to  special  points  of 
practical  interest,  such  as  the  measurement  of  resistances^ 
sensitiveDess  of  instruments,  speed  of  signalling,  etc.  The 
twentieth  paper,  "  Contributions  to  the  Theory  of  the  Pro- 
pagation of  Current  in  Wires,"  is  here  published  for  the 
first  time,  though  written  in  1882. 

The  next  paper,  "On  the  Dimensions  of  a  Magnetic  Pole  " 
rather  exemplifies  the  author's  mode  of  dealing  with 
dimensional  questions,  being  written  too  much  from  the 
unitary  point  of  view.  For  instance,  he  speaks  of  K,  the 
dielectric  coefRcient,  as  being  a  numeric  in  the  electro- 
static system  of  units,  though  not  so  in  the  electromagnetic 
system.  It  seems  a  pity  nowadays  to  speak  of  physical 
quantities  as  if  their  species  were  subservient  to  the  system 
of  standards  chosen  for  measuring  them. 

Probably,  after  the  attention  that  has  recently  been 
directed  to  questions  of  dimensions,  more  care  will  be 
given  by  writers  on  theory  to  seeing  that  the  expres- 
aions  used  b}'  them  to  denote  physical  quantities  shall 
as  fully  as  possible  denote  the  quantities  themselves, 
independently  of  any  s[>ecial  system  of  measure- 
ment.     Thus,    the    force   between    two    magnetic    poles 

mw}  is  -  .  — ~- ,  or  rather  -  . 

the  poles  are  separated  by  a  distance,  r,  in  a  medium  of 
magnetic  permeability,  /a  ;  the  quantity  /i  should  not  be 
omitted  merely  because  we  intend  to  use  eomo  special  system 
of  units  in  which  /i  would  he  represented  hy  L  /<  (unless 
against  all  probability  it  should  tinally  be  discovered  to 
have  zero  dimensions)  cannot  iisel/  be  equal  to  1,  any  more 
than  r  can  be  1  ;  the  statement  has  no  meaning. 

In  Vol.  I.,  p.  257,  the  dimensions  of  P  are  not  completely 
expressed  hy  -  (/>//*).  This  expression  apparently  makes  P 
of  lower  dimensions  than  />,  whereas  it  has  been  just  stated 
to  be  of  two  degrees  higher. 

The  8i)ecial  mathematical  metho<is  of  the  author  are 
introduced  in  |iaper  No.  xxiv.  on  *'  The  Relations  between 
Magnetic  Force  and  Electric  Current."  In  connection  with 
this  paper,  it  would  be  well  for  the  reader  who  is  un- 
acquainted with  the  author's  vector  algebra  to  read  bis 
introduction  to  it  in  the  tirat  paper  of  Vol.  II.,  and  also  on 
pp.  528,  et  .tr/y.,  of  that  volume.  A  brief  outline  is  as 
follows  :  Vector,  or  directed,  quantities  are  distinguished 
from  undirected,  or  scalar,  quantities,  by  being  written  in 
clarendon  type,  thus  :  A,  a ;  their  tensors,  or  magnitude, 
irrespective  of  direction,  being  written  A^  a,  in  italics.  The 
addition  of  vectors  A  +  B  -h  .  .  .  ,  means  their  composition 
by  the  polygon  of  vectors.  The  product  of  one  vector  by 
the  projection  of  a  second  in  the  dn-ection  of  the  first  is  called 
the  scalar  product  of  the  two  vectors,  and  is  expressed  by  their 
juxtaposition — thus,  A  B.  •Such  a  product  is  the  work  done 
by  means  of  a  force  A,  whose  point  of  application  moves 
through  a  distance  B,  the  expression  AB  denoting  the 
product  J  Ij  cos  (A,  B).  Similarly,  the  equation  a-  =  6- 
-*-  c-  +  2b  c  cos  {b,C),  where  a,  />,  c  are  the  sides  of  a  triangle, 
and  (b,  C)  denotes  the  angle  (180deg.  —  --i),  which  would 
turn  b  into  the  direction  of  c,  would,  in  vectors,  be  written 
a-  =  b-  -f  C-  +  2  b  C  =  (b  +  C)%  agreeing  with  the  vector 
summation  a  -  b  +  C- 

The  author  uses  the  simple  juxtaposition  form  AB  for 
this  scalar  or  directionless  product,  because  it  is  this  scalar 
product  which  occurs  most  frequently  in  physical  inve.'itiga- 
tions.  Besides  this  there  is  the  product  which,  when  A.  B 
are  lengths,  denotes  the  area  of  the  parallelogram  of 
which  A  B  are  two  sides  (when  drawn  from  a  point)- — i.e., 
A  li  bin  (A»  B).  This  product  ia  called  the  rtdor  prvdtut^ 
and  is  denoted  by  /"AB.  It  is  a  vector  quiintity 
whose  direction  is  normal  to  the  plane  containing  A,  B, 
and,  when  positive,  is  meiSMied  towards  the  spectator  if 
the  angle  from  A  to  B  is  counter  clockwise. 

The  author  prefers  to  look  at  the  vectors  from  behind, 

id    to    say    the   positive   direction    ia    away    from    the 


spectator  if  the  rotation  from  A  to B  is  clockwise;  or,  if  the 
rotation  is  the  same  as  in  screwing  a  right-handed  screw, 
the  positive  direction  is  that  in  which  the  screw  travels 
(see  Vol.  I.,  ])p.  431,  447).  This  latter  is  the  best 
description  for  those  who  can  screw  a  screw,  because  they 
may  imagine  themselves  screwing  it  in  or  out  as  they 
prefer.  In  a  rectangular  system  of  co-ordinates  the 
positive  directions  of  the  axes  should  be  drawn  according 
to  this  law,  so  thit  from  0  X.to  O  Y,  from  0  Y  to  O  Z,  and 
from  O  Z  to  0  X  are  all  positive  rotations. 

In  the  Papers  xxiv.,  xxv.,  and  xxvi.,  the  author  dis- 
tinguishes systems  of  vectors  into  two  great  classes — viz., 
those  which  possess  divergence  without  ciirl,  and  those 
which  possess  curl  without  divergence.  No  system  of 
vectors  can  have  everywhere  both  no  curl  and  no 
divergence,  and,  though  some  systems  can  possess  both, 
they  can  be  divided  into  separate  systems,  of  which  one 
possesses  curl  only  and  the  other  divergence  only  (p.  253). 
The  curl  of  a  vector  is  itself  a  vector,  whereas  the 
divergence  of  a  vector  is  scalar. 

He  defines  and  describes  with  great  luminousness  and 
care  the  meanings  of  both  curl  and  divergence  after  the 
manner  of  Maxwell.  The  author's  whole  treatment  of  the 
subject  is  based  on  Maxwell's  theory  of  the  ether  as  a 
dielectric. 

The  divergence  of  a  divergent  vector  without  curl  has  a 
scalar  potential,  and  the  vector  itself  at  each  point  has 
the  direction  and  magnitude  of  the  greatest  downward 
slope  of  this  potential. 

The  curl  of  a  curling  vector  without  divergence  has  a 
vector  potential,  and  the  vector  itself  at  each  point  is  the 
curl  of  this  vector  i>otential.  These  systems  of  vectors 
form  closed  curves  (p.  215). 

It  is  interesting  to  notice  how  thoroughly  Cartesian  ex- 
pressions indicate  their  scalai  or  vector  nature.  Thus,  the 
divergence  of  a  vector  (w,  P,  w) — that  is,  a  vector  whose  com- 

-   d  u       d  V      dw        jAi_»-i.- 
puuents  are  u,  v.  w — is  __  +  _-+  - — ;  and    that  it    is  a 
dx       d  y      dz 

scalar  quantity  is  obvious,  since  each  term  is  the  ratio  be- 
tween two  parallel  vectors. 

™.         ,    ,.  ..    fdw    dv    du    dw    dv    du\ 

The  curl  of  (u,  r,  tc)  la  (  --  -  -— ,   __--_,    __  -  -— j. 
\dy     dz     dz    dx    dz    d  y/ 

The  terms  in  the  components  of  this  curl  perfectly  in- 
dicate their  vector  nature  and  their  respective  directions. 

For  example,     -.  being   a   ratio  between  two  vectors  of 

dy 
which  one  points  along  the  Z  axis  and  the  other  along  the  Y 
axis,  isa  vectoralong  the  normal  to  the  Y  Z  plaue — i.e.,  along 
the  X  axis.    It  is  taken  with  a  plus  sign  because  the  vector, 

dy,  belonging  to  the  operator,  ——, comes  before  the  vector 

U   y 

it\  and  the  rotation  from  the  Y  to  the  Z  axis  is  positive.   —- 

a  s 

has  a  minus  sign  before  it,  because  the  rotation  indicated  by 
it  is  in  the  opposite  direction.  Similarly  for  the  other  com- 
|K)nents. 

The  author,  in  common  with  quaternioniste,  uses  the 
letters  i,  j,  k,  to  denote  directions  along  the  X,  Y,  and  Z 
axes,  but  in  contradistinction  to  them,  in  his  system 
i-=j2  =  lc*i  =  1,  instead  of  -1.  Also  /''j  k  =  i,  ^  k  i=j, 
F  i  j  =  k,  while  the  scalar  products  j  k,  k  i,  i  j  each  =  0. 

It  should  be  specially  noticed  that  these  directional 
prefixes,  i»j,  k,  though  extremely  conveuieut  as  laying 
stress  on  vector  quantities,  cannot  convert  a  scalar 
quantity  into  a  vector,  but  are  merely  stamps  to  call  atten- 
tion to  the  fact  of  a  quantity  being  a  vector,  and  to  its 
special  direction.  It  is  not  indeed,  theoretically,  abso- 
lutely necessary  to  employ  them,  though  in  practice  it  is, 
for  if  u,  V,  w  are  really  vectors,  compUtcly  expressed — -i.f.,  i£ 
all  constants  involved  In  them  are  algebraically  expressed 
80  as  to  show  their  meanings — n,  t\  w  will  each  bear  on 
their  face  their  several  directions,  and  u^-tf  +  uf  will  neces- 
sarily be  their  resultant,  though  in  -f  j  v  +  k w  better 
reminds  one  that  the  addition  is  of  vectors. 


The  operation  i 


+  k 


d  X  d  y 

A-i  u+j  0  +  k  w^  gives  rise  to  the  scalar  product  \  Ai 


-—  performed  on 

d  z 


I 


I 


or  — —  +  -—  -f  -— ,  and  also  to  the  vector  prodtict  / '  n  A,  or 
ax    a  y    d  z 


+  J 


'  Wl     die) 


+  k 


/d  V    d  u\ 
\dj~'dy)' 

operation    written 

the  same  vector  written 


K 


So   also,   equally,   would   the    same 

J—  +  -T—  +  -= — ,  performed   on 
d  X      d  y     d  z 

UH-v  +  w,  give  rise  to  the  same  scalar  and  vector  products, 
but  without  i,  j,  k,  of  course,  in  the  latter,  and  without  the 
obviousness  of  the  needful  minus  signs  unless  the  vector 
product  were  thought  of  as  made  up  of  the  determinants 
indicated  by 

d 


d_ 
dx 


d  y 


d  7 


It  would  not  do  to  attempt  to  express  the  full  vector  by 
addition  of  its  Cartesian  components  without  using  the 
symbols  i,  j,  k,  as  one  would  be  almost  certain  to  get 
zpixe<],  particularly  in  special  investigations  where  the 
formutce  might  have  lost  their  completeness.  But  where 
theC'^rtesian  calculus  fails  is  not  so  much  in  its  inability  to 
express  directions  with  sufficient  clearness,  as  in  its  empha- 
sising thiee  special  directions  as  if  they  were  more  importanL 
than  any  others,  whereas,  physically,  all  directions  are  im- 
portant alike.  Hence,  a  notation  in  which  a  vector  in  any 
direction  is  as  easily  specified  as  a  vector  in  one  of  these 
three  directions  is  more  directly  appropriate  to  physical  in- 
vestigation, though,  probably,  for  purposes  of  calculation^ 
it  may  be  necessary  to  find  its  Cartesian  components.  It 
may  be  good  to  work  both  systems  aide  by  aid'^ :  as  the 
author  says  (Vol.  I.,  p.  207)  '*  when  working  with  vectors 
by  the  scalar  system,  there  is  great  advantage  to  be  found  in 
continually  bearing  in  mind  the  fundamental  ideas  of  the 
vector  system.  Make  a  compromise  ;  look  behind  the  easily- 
managed  but  complex  scalar  equations,  un<l  see  the  single 
vector  one  behind  them,  expressing  the  real  thin>r." 

By  **  scalar  "  equations  here,  the  author  means  vector 
equations  in  which  all  the  vectors  point  along  the  same 
line — viz.,  along  one  of  the  throe  axes  of  coordinates.  It 
is  not  i{uite  accurate  to  call  them  scalar  equations,  except 
in  the  sense  that  the  additions  and  subtractions  involved 
are  simply  arithmetical.  The  quantities  are  vectors,  but 
col  linear  ones. 

The  vector  whose  direction  and  magnitude  represent  the 
direction  and  ma>;nitude  of  the  greatest  downward  &lo|)e  of  a 
scalar  quantity  P  is  given  by  the  operation  -  ^  performed 

„.       .     /     dP         dP         dP\  i  .    dp 

on  P-x.e.^  .8  (^--^.  -  -^.  -  ^j    or    -  (  1   ^ 

dp      .    dP 


+  J 


+  k 


,      -r  fk    i~  ).  If  this  vector  is  calkd  the  divergence 

of  the  scalar  quantity,  being  obtained  from  the  scalar  by  a 
similar  operation  performed  on  it,  except  for  the  minus 
s:gn,  as  that  by  which  the  scalar  divergence  of  a  vector  is 
obtained,  the  connection  between  a  series  of  alternate 
scalars  and  diverging  vectors  without  curl,  ^,  Bt  C^,  D,  .  .  . 
so  related  that  each  is  the  divergence  of  the  preceding 
quantity,  would  be  B  =  div  A  =  -  y  ^i,  (7  =  div  B  =  y  B, 
.  .  .  and  C  =  (div)2  J  =  -  v2  ^-/,  D  =  (div)2  B  =  -y^B— 
ue.j  each  scalar  will  be  the  scalar  potential  of  the  next 
Bucceedirtg  scalar,  and  each  vector  the  vector  potential  of  the 
next  succeeding  vector  (p.  263,  where,  however^  the  author 
calls  B  the  space-variation  of  A  instead  of  its  divergence. 
With  humility  I  suggest  the  latter  term  as  an  improvement). 

Similarly,  if  A,  B,  C*  O,  ■  .  .  are  a  series  of  curling 
vectors  having  no  divergence,  such  that  each  lb  the  curl  of 
the  preceding  vector,  then  A  >vill  be  the  vector  potential 
of  G,  B  the  vector  potential  of  D,  and  so  on  (pp.  206,  219, 
263). 

Both  these  theorems,  so  far  as  they  relate  to  vector 
potentials,  are  contained  in  the  identity  (proved  in  Vol.  I , 
p.  219),  (div)2  ^  +  (curl)2  A=  -  y-  A.  This  theorem  could 
be  written  in  the  form  (div  +  curl)-  A=  -  v**^  A,  since  the 
curl  of  a  vector  has  no  divergence — i.f.,  div  curl  A  =  0 
(p.  219),  and  the  divergence  of  a  vector,  being  a  scalar,  has 
DO  ciu*! — i.r,  curl  div  A  =  0.  But  the  first  form  of  the 
theorem  is  the  more  useful,  except  so  far  as  the  alternative 


second  form  reminds  one  of  the  fact  that  the  curl  of  a 
vector  has  no  divort;ence.  This  fact  shows  that  in  the 
second  theorem  it  need  only  be  stated  that  A  is  to  have  no 
divergence;  the  others  will  necessarily  have  none. 

The  fundamental  relation  between  a  vector  A  and  its 
curl  is  that  the  line  integral,  or  circulation,  of  A  round 
any  curve  =  the  surface  integral  of  curl  A  through  the 
curve  (p.  211;. 

One  instance  of  the  importance,  electromagnetically,  of 
this  curl-vector  is  the  fact  that  the  density  of  an  electric 
current  at  any  point  is  the  curl  of  the  corresponding  maf^- 
netic  force.  This  is  slated  by  the  author,  arid  illustrated  by  a 
particular  example  (pp.  198,  199).  The  electric  current  is 
shown  on  this  hypothesis  to  have  a  vector  potential,  from 
which  the  magnetic  force  is  derivable  by  curling.  There  is 
also  a  scalar  potential,  called  the  magnetic  potential,  in 
parts  where  there  is  no  current,  of  which  scalar  potential 
the  magnetic  force  is  the  divergence  or  slope — i.#.,  is 
derivable  from  the  [wtential  function  by  the  operation  -  y 
(p.  234). 

Similarly  the  magnetic  current  (taken  negatively)  is  the 
curl  of  the  corresponding  electric  force  (p.  4AS). 

Electrostatic  force  has  no  curl.  Its  divergence  at  any 
point  equals  the  density  of  electrification  there,  and  has  a 
scalar  potential,  of  which  the  electric  force  is  the  diver- 
gence (pp.  212,  210). 

In  this  paper,  No.  xxiv.,  the  author  restricts  himself 
to  general  theorems,  not  going  into  particulars,  such  as 
what  part  of  an  electric  current  passes  through  the  con- 
ductor and  what  part  through  the  dielectric,  nor  does  he 
draw  the  distinction  between  magnetic  induction,  B,  and 
magnetic  force,  H.  of  which  B  =  fi  H<  The  current  density 
is  curl  H,  not  curl  B.  AH  this  is,  of  course,  fully  stated  in 
later  papers. 

If  the  ordinary  definitions  are  employed,  the  current 
density  would  be  4  7r  x  curl  H,  instead  of  simply  curl  H. 
Similarly,  4  tt  occurs  in  connection  with  electric  force 
and  eloetrification.  The  author  urges  most  strongly  the 
adoption  of  a[i  improved  set  of  definitions  to  enable  this 
obtrtisive  4  ?r  to  disappear  from  these  equations,  He  con- 
tends that  the  strength  of  the  magnetic  field  due  to  a  mag- 
netic, in,  pole  should  bo  defined  to  bo  —  .     "*   ,  instead  of, 

ft         4  TT  T* 

as  now,  being  equal  to  _  .  -.     The    new  definition   ia  a 

very  reasonable  one,  as  the  strength  at  any  distance,  r, 
from  the  polo  would  equal  total  strength  divided  by  the 
ajiherical  area  over  which  the  strength  was  spread.    The 

actual  force  between  two  poles,  w,  m^,  would  be  —  .  , 

fji     4  jrr' 

Similarly,  the  definition  of  strength  of  electric  field  due  to 


a  charge  q  should  be  -  .  — ?—  instead  of 


1 


^asnow.and 

r2 


with  a  similar  justification.  The  author  says  (Vol.  I.,  p,  432) 
that  he  always  uses  equations  based  on  these  revised  defi- 
nitiotia,  and  then,  for  publication,  liberally  seasons  with 
4  tt's  to  suit  the  taste  of  B.A.  unit-fed  readers. 

In  the  same  i^ay,  probably,  the  strength  of  the  gravita- 
tional field  due  to  a  mass  m  would  have  to  be  -       ^    . 

7  *  iirr* 

It  seemed  at  first  a  pity  that  the  author  in  reprinting  his 
papers  had  not  struck  out  these  4  tt's  and  left  us  with  the 
beautiful  symmetrical  equations  and  relations  with  which 
he  himself  works.  For  certainly  the  4  tp's  are  irritating 
beyond  measure,  and  one  feels  irresistibly  impelled  to  cross 
them  out  with  pen  or  pencil  when  reading.  But  on  considera- 
tion it  seems  that  this  very  feeling  of  irritation,  if  caused 
generally,  is  the  very  best  means  of  stirring  up  discontent 
with  the  present  system  sufficient  to  secure  the  desired 
change.  Certainly  it  has  seemed  to  me  that  there  is  a 
fast-growing  willingness  to  adopt  the  Heaviside  rational 
system  of  units,  and  this  is  exemplified  in  the  able  paper 
of  Mr.  VV.  Williams  **  On  the  Relation  of  the  Dimensions 
of  Physical  Quantities  to  Directions  in  Space,"  communi- 
cated to  the  Physical  Society  last  June  by  Prof.  Riicker. 

Mr.  Meaviside  discusses  the  advisability  and  the  pro- 
bable effect  of  introducing  this  system,  and  of  altering  the 
standards   of   measurement   in   accordance    therewith,   in 
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Vol.  IL,  pp.  675-578.  He  has  also  an  important  footnote 
on  the  subject  in  the  same  volume  (pp.  543,  544) ;  and^  as 
he  there  states,  throughout  his  forthcoming  book  on  "  Elec- 
tromagnetic Theory/'  which  has  been  for  some  time  appear- 
ing in  the  pages  of  the  EUcirician,  he  is  employing  rational 
units 

One  particular  point  to  be  specially  noticed  is  the 
importance  the  author  attaches  to  curl  and  divergence 
equations  as  opposed  to  the  use  of  potentials.  In  YoT.  IL» 
pp.  173,  173,  and  in  a  footnote  commencing  on  p.  541, 
the  author  insists  on  the  fundamental  importance  of  the 
two  equations  which  express  the  electric  current  in  terms 
of  the  curl  of  the  magnetic  force,  and  the  magnetic  current 
in  terms  of  the  curl  of  the  electric  force  (see  also  Vol.  L, 
pp.  447,  ttseq.). 

He  calls  his  method  of  treating  eiectromftgnetic  problems 
based  on  these  equations  the  **  duplex  method,"  '*  since  its 
characteristics  are  the  exhibition  of  the  electric,  magnetic, 
and  electromagnetic  relations  in  a  duplex  form,  symmetrical 
with  respect  to  the  electric  and  magnetic  sides,"  With 
regard  to  the  potential  functions,  he  says  that  in  this 
duplex  method  "  potentials  do  not  appear,  at  least 
initially.  They  are  regarded  strictly  as  auxiliary  functions, 
which  do  not  represent  any  physical  state  of  the  medium. 
In  special  problems  they  may  be  of  great  service  for 
cftlculating  purposes  ;  but  in  general  investigations  their 
avoidance  simplifies  matters  greatly.  The  stHte  of  the  field 
is  settled  by  E  and  H,  and  these  are  the  primary  objects  of 
attention  in  the  duplex  system." 

In  the  preface  the  author  states  with  great  calmness  and 
restraint  some  of  the  difficulties  he  met  with,  while  as  yet 
comparatively  unrecognised,  in  getting  his  views  published- 
First  at  the  hands  of  the  Society  of  Telegraph  Engineers, 
and  next  by  the  Philosophical  Magazine^  be  seems  to  have 
met  with  discouraging  repression,  and  two  years' delay  and 
silence  are  due  to  this  cause.  ScientiBc  bodies  can  hardly 
be  too  jealously  cautious  before  they  repress  a  new  writer 
because  his  views  are  not  exactly  in  accord  with  current 
opinion.  The  author  expresses  his  thanks  to  Mr.  Biggs, 
late  editor  of  the  Electnciari^  for  keeping  a  place  open  for 
his  advanced  articles ;  and  one  is  glad  to  see  that  the 
present  editor  is  wise  enough  to  continue  the  series  of 
articles  in  spite  of  the  acknowledged  difficulty  of  their 
subject. 

Among  the  subjects  treated  by  Mr.  Heaviside  in  these 
volumes  may  be  mentioned  a  few  not  so  closely  connected 
with  his  chief  investigation  concerning  electromagnetic 
waves,  such  as  the  complete  theory  of  cable  transmission 
and  of  currents  along  wires,  in  which  the  remarkable  func- 
tion of  self-induction  was  for  the  first  time  prominently 
emphasised  :  and  his  remarks  on  the  volta  force,  and  on 
the  energy  of  the  electric  current  (thermo-electric  and 
other)  in  batteries,  on  which  subjects  he  has  consistently 
upheld  views  similar  to  those  combated  for  by  Dr. 
O.  J.  Lodge.  There  are  also  papers  on  the  induction  of 
currents  in  cores ;  on  the  self-induction  of  wires  ;  and  on 
long-distance  telephony. 

The  second  volume  is  mainly  occupied  with  his  remark- 
able series  of  memoirs  on  electromagnetic  waves,  moat  of 
which  are  very  stiff  reading,  but  relieved  here  and  there 
by  humorous  touches,  and  by  indications  of  a  keen  insight 
into  actual  phenomena  acquired  purely  by  familiarity  with 
equations  which,  whatever  they  may  be  to  others,  are  to 
him  full  of  vivid  life. 

It  is  impossible,  and  quite  needless,  to  review  in  detail 
the  contents  of  the  two  volumes.  The  author  is 
well  known  to  be  one  of  the  mathematical  modern 
*'  pioneers  of  science "  in  the  electromagnetic  field,  and 
here  are  his  papers  reprinted  to  date.  All  that  seems 
desirable  to  do  is  to  call  attention  to  some  of  the  most 
Important  papers,  and  to  mention  some  special  points, 
such  as  the  authors  vector  algebra,  his  division  of  vectors 
into  classes,  and  his  insistance  on  the  importance  of  ''curl" 
and  **  divergence,"  by  way  of  introduction  to  the  books 
themselves. 

These  volumes  cannot  in  any  way  be  considered  as  a 
textbook  for  beginners,  not  by  any  means  because  the 
author's  explanations  are  not  good,  for,  on  the  contrary, 
they  are  most  luminous,  but  because  from  the  very  nature 
of  a  series  of  reprints,  particularly  when  the  author  uses  a 


novel  mathematical  notation  of  his  own,  there  must  be  in- 
numerable repetitious  and  restatements  in  slightly  different 
ways  of  many  theorems  and  explanations  ;  but  as  a  book 
of  reference  to  a  student  who  is  struggling  through  a  text- 
book, these  reprints  should  be  invaluable  ;  for  by  help  of 
the  index  at  the  end  of  Vol.  II. — a  most  essential  addition  lo 
the  value  of  the  books,  and  it  would  be  a  great  assistance  to 
have  it  also  at  the  end  of  Vol.  I. — reference  can  be  made  to 
any  knotty  point,  and  the  very  repetitions  and  varied 
restatements  which  are  against  continuous  reading,  will 
here  be  of  the  greatest  help  in  clearing  away  difficulties. 
The  volumes,  in  fact,  form  a  sort  ot  dictionary  of  elec- 
tricity and  magnetism. 

In  connection  with  theoretical  hydrodynamics,  too,  the 
book  will  bo  found  moat  useful,  helping  one  to  get  at  the 
physical  ideas  lying  at  the  back  of  the  mathematical  for- 
mula which  have  to  be  waded  through.  For  instance,  the 
clearest  description  of  vortex-motion  and  vortex  sheets  that 
I  have  seen  is  to  be  found  in  Vol.  L,  pp.  275,  276. 

I  have  spoken  of  the  author's  vector  algebra  as  beii»g 
peculiarly  his  own.  This  is  true  so  far  as  the  notation 
goes,  but  Prof.  Willard  Gibbs  has  worked  out  an  exactly 
similar  vector  algebra,  the  only  difference  being  that  for  the 
scalar  product  of  A  and  B  he  writes  A  ■  B  instead  of  A  B, 
and  for  the  vector  product  (which  he  calls  the  skew  pro- 
duct, from  the  cross-multiplication  of  the  components  of  the 
two  vectors)  he  writes  AxB  instead  of  FAB.  Mr. 
Heaviside's  notation  seems  preferable  to  use  in  almost 
every  instance. 

Besides  this,  with  the  same  algebra,  Prof.  Alexander 
Macfarlane,  of  Austin,  Texas,  has  written  a  pamphlet 
suggesting  another  notation.  So  helpful  is  this 
last  notation  in  keeping  the  reader  clear  from  unex- 
pected pitfalls,  of  which  at  first  the  other  notations, 
especially  Willard  Gibbs's,  are  full,  that  in  reading  the 
pamphlet  of  the  latter  I  translated  the  formulas  into 
Macfarlane  notation  as  I  went  on. 

The  conclusion  I  have  come  to  is,  that  for  practical  use 
Mr.  Heaviside's  notation  is  by  far  the  best,  but  that  in  the 
eaily  stages  of  proving  fundamental  transformation  iden- 
titie3,and  particularly  in  working  with  Prof.  Gibbs'sdyadics, 
or  linear  operators,  the  Macfarlane  dress  is  most  helpful. 
With  use  the  need  of  this  help  disappears.  There  is  no 
confusion  whatever  in  carrying  on  the  two  notations 
alternatively. 

With  regard  to  the  claims  of  this  new  vector  algebra 
versus  quaternions,  I  am  not  competent  to  give  an  opinion 
of  any  weight,  I  only  feel,  and  feel  most  strongly,  that 
for  the  square  of  a  quantity  to  be  negative  merely  because 
one  is  choosing  to  think  of  its  direction  as  well  as  its  mag- 
nitude, is  contrary  to  the  spirit  of  common  sense.  One 
may  be  forced  into  doing  it  by  the  defects  of  the 
calculus  used,  but  it  seems  impossible  to  view  the  neces- 
sity as  other  than  a  sign  of  imperfection  in  the  calculus. 
For  the  ordinary  Cartesian  calculus  does  take  account, 
and  most  rigidly  takes  account,  of  direction,  though  as  a 
rule  we  do  not  pay  sufficient  attention  to  that  fact.  All 
directed  quantities  in  the  Cartesian  system,  if  completely 
expressed,  carry  their  directions  on  their  faces.  How  then 
can  there  be  room  for  the  minus  sign  merely  because  we 
choose  to  take  these  directions  into  consideration,  when,  as 
1  say,  wiliy-nillyj  the  formula*  themselves  have  previously 
tiken  the  matter  into  their  own  hands. 

Alfred  Lodc;k. 


PORTATIVE  ELECTRICAL  ENERGY** 

BY    J.    T.    NIBLETT. 

If  my  memory  serves  me  rightly,  it  was  in  the  year  1886 
that  I  made  two  communications  to  the  Journal  of  this 
society  entitled  "  Small  Accumulators."  In  these  papers  I 
endeavoured  to  point  out  some  of  the  then  limite<l  applications 
of  stored  electrical  energy  to  scientific  as  well  as  economic 
purposes.  Since  then  great  developments  both  in  the 
methods  of  manufacturing  and  in  the  application  of  this 
class  of  apparatus  have  occurred,  and  this  evening  it  is  my 

*  Communication  mode  to  the  Physical  Society  of  the  Glugow 
Unirorsity,  January  t>7,  1893. 
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wish  to  draw  your  attention  to  some  of  the  almost 
innumerable  uses  to  which  portative  electrical  energy  is 
now  being  applied,  and  to  indicate  Bome  of  the  channels  in 
which  its  further  development  appears  to  me  to  be 
desirable. 

During  the  last  few  years  but  little  real  improvement  in 
secondary  batteries  has  occurred,  so  that  my  paper  on 
"Some  Recent  Improvements  in  Lead  Secondary  Batteries," 
read  before  this  society  two  years  ago,  will  still  give  a  fair 
idea  of  the  technicalities  of  the  various  types  of  secondary 
fafttteries  now  obtainable  in  this  country. 

Portative  Electricity  in  Miites.~Both  from  a  humanitarian 
»nd  from  a  commercial  point  of  view,  it  is  highly  desirable 
that  our  coal-miners  should  be  supplied  witb'an  absolutely 
safe  illuminant,  and  it  is  to  electricity  that  we  must  look  to 
supply  this  long-felt  want.  It  has  been  computed  that  in 
this  country  alone  there  are  no  less  than  a  million  miners' 
safety  oil-lamps  in  use. 

The  evolution  of  the  miner's  lamp  fs  somewhat  curious 
It  is  said  that  in  the  early  days  of  coal-mining,  fiery  pits 
were  worked  by  the  phosphorescence  emitted  from 
decaying  fish.  This  primitive  and  feeble  light  was 
superseded  by  the  luminosity  afforded  by  a  stream  of 
sparks  generated  by  the  friction  of  a  Hint  disc  rotating 
rapidly  against  a  piece  of  steel.  In  the  ordinary  workings 
oil-lamps  or  candles  with  open  flames  were  used,  but 
owing  to  the  targe  number  of  terrible  accidents  and 
explosions  which  occurred  through  the  ignition  of  mix- 
tures of  firedamp  and  air,  coal-getting  was  a  most  perilous 
occupation.  Improved  methods  of  ventilation  reduced 
somewhat  the  number  of  accidents,  but  little  real  progress 
was  made  until  Sir  Humphrey  Davy  introduced  his  safety 
lamp.  Davy  found  that  by  entirely  enveloping  a  flame 
with  a  jacket  of  fine  metallic  gauze,  it  might  be  taken  into 
an  atmosphere  of  a  highly-explosive  nature  with  impunity. 
By  experiment,  Davy  found  that  it  required  a  considerable 
amount  of  heat  to  ignite  an  explosive  mixture  of  oxygen 
and  fire-damp.  When  an  oil  flame  is  surrounded  by  a  highly 
sensitive  heat  conductor  and  radiator  such  as  fine  metal 
gauze,  the  heat  coming  from  the  flame  is  carried  otF  ho 
quickly  that  it  is  scarcely  possible  under  normal  conditions 
to  communicate  a  sufficiently  high  temperature  to  an  outer 
explosive  atmosphere  of  fire-damp  and  air  to  cause  it  to 
explode.  Thanks  to  Sir  Humphrey  Davy,  then,  coal- 
getting  has  been  freed  from  many  of  its  former  risks  and 
horrors. 

In  spite  of  tbo  many  substantial  improvements  which 
have  of  late  been  made  in  oil  miners'  tamps,  they  cannot  yet 
be  considered  as  absolutely  safe  under  the  varying  condi- 
lioDS  of  actual  work  in  a  fiery  mine.  A  gust  of  wind 
blowing  against  an  oil  lamp  may  cause  the  flame  to  impinge 
against  the  gauze  covering,  and  by  raising  this  to  a  suffi- 
ciently high  temperature  it  is  liable  to  cause  an  explosion. 
If  the  lamp  be  tilted  the  same  thing  may  occur.  A  sudden 
knock  or  jerk  is  very  liable  to  extinguish  the  light  in  most 
forms  of  oii-lamps.  The  light  obtained  from  the  most  im- 
proved class  of  oil-lamp  is  but  a  feeble  glimmer,  and  when 
newly  trimmed  does  not  exceed  a  half  or  two-thirds  of  a 
candle  power.  Owing  to  the  accumulation  of  coaldust, 
corrosion  of  wick,  and  other  causes,  the  light  obtained  at 
the  termination  of  an  ordinary  miner's  "shift"  seldom  is 
more  than,  say,  one-eighth  or  one-tentb  of  a  candle.  A 
little  light,  however,  goes  a  very  long  way  in  the  workings 
of  a  coal-mine,  and  it  is  really  surprising  with  what  an 
insignificant  amount  of  light  a  miner  wUl  do  his  day's 
work. 

Although  during  tbe  last  10  or  12  years  many  attempts 
bave  been  made  to  produce  a  really  practical  portable 
electric  mmer's  lamp,  no  very  satisfactory  resultg  have 
been  obtained.  Numerous  cleverly-designed  electric  lamps 
actuated  by  primary  batteries  have  been  tried  artd  have 
invariably  failed  when  subjected  to  tbe  crucial  test  of 
everyday  use.  An  enormous  amount  of  ingenuity  has 
been  exercised  in  the  production  of  primary  battery  safety 
lamps,  but  owing  to  their  high  initial  cost,  their  lack  of 
mechanical  strength,  or  their  expense  of  maintenance,  they 
bave  so  far  all  proved  unsatisfactory  and  unworkable. 

In  the  early  days  of  electric  lighting  in  coal-mines,  M. 
Gaiffu,  of  Paris,  devised  a  rather  curious  form  of  light-giver. 
The  ap|)aratufi  consisted  of  a  large  Geissler  tube,  which  was 


rendered  luminous  by  a  stream  of  sparks  generated  by  a 
small  induction  coil.  The  coil  and  the  necessary  primary 
battery  to  actuate  it  were  strapped  on  the  miner's  back,  so 
as  to  leave  his  hands  quite  free.  This  novel  but  somewhat 
inconvenient  form  of  electric  lamp  never  survived  the 
experimental  stage. 

Portable  electric  hand-lamps  actuated  by  secondary 
batteries  have  proved  much  more  satisfactory,  and  it  is 
probable  that  we  must  look  to  this  form  of  electrical 
apparatus  for  the  solution  of  the  miners'  safety  lamp 
problem. 

Many  attempts  to  produce  an  eflfective  hand-lamp  worked 
by  secondary  batteries  have  been  made  by  Messrs.  Swan, 
FitzGerald/Pitkin,  Bristol,  Pollak,  Br^guet,  and  others. 
Of  these,  perhaps,  Mr.  Desmond  FitzGerald's  *'  lithanode" 
miner's  tamp  has  been  tbe  most  successful.  This  lamp  has 
been  received  with  marked  favour  on  the  Continent,  as 
well  as  in  this  country.  The  **  Stella  "  lamp,  the  name  by 
which  it  is  known  on  the  Continent,  is  now  manufactiued 
by  the  Lithanode  and  General  Electric  Company.  In 
designing  this  form  of  lamp,  every  precaution  seems  to 
have  been  taken  to  ensure  perfect  reliability,  and  absence 
of  complicated  mechanism,, so  very  essential  in  a  miner's 
lamp,  is  one  of  its  characteristic  features.  The  full-sized 
lamp  weighs  complete  about  4^1b.,  and  when  fully  charged 
it  will  give  a  luminosity  of  about  1  c.p.  for  a  period  of  12 
hours  without  requiring  to  be  recharged. 

The  **  Stella  "  lamp  consists  of  a  small  two-cell  lithanode 
battery,  mounted  in  an  outer  protecting  case  made  of  lead- 
coated  steel  A  simple  form  of  switch  serves  to  bring  the 
incandescent  lamp  in  and  out  of  action.  Charging  ter- 
minals are  formed  above  the  lantern  bezel,  and  are  covered 
by  lugs  forming  part  of  the  cover,  so  that  whenever  the 
lamp  is  in  action  the  cells  cannot  be  short-circuited,  and  as 
a  consequence,  all  possibility  of  sparking  is  avoided.  As 
an  extra  precaution,  when  the  lamp  is  used  in  fiery  coal- 
mines, the  bezel  which  carries  the  glass  incandescent  lamp 
protector  may  be  secured  against  removal  by  means  of  a 
lead  locking  pin. 

According  to  some  comparative  tests  made  in  the  Koche- 
belle  Mines  by  a  committee  appointed  by  the  Acad^mie  des 
Sciences  of  Paris,  the  *' Stella"  lamp  appears  to  have 
acquitted  itself  exceedingly  well.  An  account  of  these 
trials  was  recently  given  by  M.  E.  Masson,  in  the  form  of  a 
communication  to  the  Association  des  Ing6nietu*8  sortis  de 
I'Ecole  de  Li^ge.  The  paper  was  entitled  *'  Lampse  Elec- 
triques  Portative  pour  mines."  It  appears  that  for  the 
experiments  in  the  Rochebelle  Mines  a  number  of  both 
primary  and  secondary  battery  lamps  were  submitted,  but 
of  these  ouly  four,  all  of  the  secondary  type,  were  deemed 
sufficiently  practical  to  be  worthy  of  consideration.  M. 
Masson's  account  of  the  trials  is  very  elaborate  atul  exceed- 
ingly interesting.  From  this  paper  the  following  particulars 
have  been  taken  : 

"  We  have  given  the  *  Stella'  lamp  an  extended  trial, 
and  have  proved  its  vast  superiority  over  all  others.  This 
also  is  the  impression  produced  by  a  report  upon  '  Miners' 
Electric  Lamps,'  laid  before  the  Society  of  Miners'  Industries 
(Comptes-rendus  Mensuele),  May,  1891,  by  a  committee 
composed  of  the  following  gentlemen :  Messrs.  F^vre, 
mining  engineer  ;  De  Place,  director  of  the  Rochebelle 
Mines  ;  Bossard,  director  of  the  Cessous  Mines  ;  and  Lange, 
engineer  of  the  Rochebelle  Mines. 

"  The  committee  in  question  tested  the  following  lamps, 
all  worked  by  secondary  batteries  : 

Hours  light 
obtiuned. 
12  hoarA. 

...    istoao     „ 

10      „ 

**  The  *  Swan  '  lamp  is  somewhat  bulky,  but  the  mott 
recent  form  of  this  lamp  appears  to  be  more  portable. 

"  The  '  Pollak '  Ump  has  its  lantern  fixed  on  the  top  of 
the  battery  case,  and  therefore  illuminates  in  every  direc- 
tion, but  this  arrangement  of  lantern  is  possible  in  any 
other  type  of  lamp.  In  this  lamp  the  connections  are 
not  protected  against  the  creeping  of  the  solution,  from 
which  cause  the  lamp  rapidly  deteriorates. 

"The    *  Br^guet'    Vam^    X^X^    'vtvx*    xvoX.    ^^-w^Swc^ 


Name  of  Weigrht  of               No.  of 

lamp.  lamf).  -                     oolls. 

Sulla 3-08lb 2     .. 

Pollak    4  181b 2    .. 

Breguet 6-381b 3     .. 

Swan 24-2Clb. S     .. 
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BufBciently  practical  to  bo  placed  in  the  hands  of  miners. 
"With  regai-d  to  the  *  Stella '  lamp,  the  committee  is  of 
of  opinion  that  *  in  ita  present  state  it  is  6t  for  adoption  in 
the  actual  working  of  coal-minea.'  " 

In  the  workings  of  coal-mines  the  following  are  some  of 
the  advantages  to  be  derived  by  the  employment  of  electric 
hand-lamps : 

When  suspended  from  the  woodwork,  in  lieu  of  the  oil 
lamp,  it  lights  up  the  roof  more  perfectly  where  the  man's 
work  is  located.  Moreover,  the  lamp  may  without  danger 
be  inclined  so  as  to  throw  a  strong  light  upon  the  smallest 
fissures  in  the  roof.  Its  safety  in  presence  of  fire-damp 
allows  of  the  inspection  of  badly-ventilated  corners,  of  its 
being  placed  closely  against  the  roof,  and  of  the  careful 
examination  of  ground  traversed  by  cracks  from  which  gas 
is  escaping.  Without  danger  it  can  be  introrluced  within 
the  cell-shaped  cavities  left  after  a  fall  of  ground,  and 
therefore  allows  of  their  being  examined  with  a  greater 
degree  of  safety.  These  are  all  small  matters ;  but  in  the 
aggregate  they  lead  to  the  conclusion  that  the  employment 
of  electric  lamps  would  be  likely  to  greatly  diminish  the 
number  of  accidents  occasioned  by  the  fall  of  rock. 

The  Kochebelle  Committee  came  to  the  conclusion  that 
the  total  coBt  of  maintenance  per  lamp,  including  interest 
on  invested  capital,  would  range  between  1^.  and  IJd. 
per  shift. 

Explosions  may  be,  and  doubtless  have  been,  caused  by 
air  containing  an  explosive  percentage  of  fire-damp  being 
caused  to  pass  rapidly  through  the  wire  mesh  of  a  so-called 
safety  oil  lamp.  Under  these  circumstances  the  oil  flame 
partakes  of  the  nature  of  a  blow-pipe  flame,  which  when 
impinged  with  violence  upan  one  portion  of  the  protecting 
gauze,  supplies  heat  to  that  part  with  greater  rapidity  than 
can  be  carried  off  by  conduction  and  radiation,  and  it 
thereby  causes  the  gauze  to  become  suiHciently  boated  to 
induce  violent  combustion  in  the  surrounding  air. 

It  has  been  suggested  that  on  the  fracture  of  the  incan- 
descent lamp  bulb  in  an  electric  miner's  lamp,  the  heat  in 
the  filament  would  be  a  source  of  danger  should  the  lamp 
happen  to  be  in  an  explosive  atmosphere.  As  a  safeguard 
against  any  possibility  of  danger  from  this  cause,  various 
safety  devices  have  been  suggested.  One  maker  introduced 
a  system  of  springs  placed  behind  the  incandescent  lamp 
and  its  glass  protector ;  the  idea  being  that  should  either 
receive  a  blow,  they  would  yield  but  not  break,  owing  to 
their  elastic  mounting.  Other  makers  have  devised  methods 
of  flooding  the  incandescent  (ilimetit  with  water  imme- 
diately on  the  destruction  of  its  containing  bulb. 

As  fire-damp  and  air,  even  in  their  most  explosive  pro 
[>ortion6,  require  a  higher  temporatare  than  a  red  heat  to 
cause  them  tocbemically  combine,  it  is  exceedingly  doubtful 
whether  an  accidental  breakage  of  the  glass  bulb  of  a  good 
electric  incandescent  lamp  would  induce  an  explosion  evon 
in  a  ver}'  dangerous  atmosphere.  This,  of  course,  only 
applies  to  a  well-made  and  thoroughly-exhausted  incan- 
descent lamp,  such  as  those  now  usually  employed  in  the 
best  forms  of  electric  miners'  lamps. 

Those  conversant  with  the  manufacture  of  incandescent 
electric  lamps  are  well  aware  that  a  short,  thin  carbon 
filament  which  gives  a  brilliant  white  light  when  enclosed 
in  a  good  vacuum  and  a  current  passed  through  it,  will 
only  emit  a  dull  red  li[;ht  when  heated  by  the  e^ime  cur- 
rent in  air.  The  dificrence  of  light  fs  stilt  more  marked 
if  hydrogen  or  some  of  its  compounds  are  used  instead  of 
air.  The  explanation  is,  that  air  and  many  other  gases  are 
good  absorbers  and  conductors  of  heat,  while  a  vacuum  is 
a  splendid  non-conductor.  For  these  reasons  no  danger 
need  be  apprehended  from  the  breakage  of  a  small  incan- 
descent lamp  in  the  workiugs  of  coat-mines,  as  the  mass  of 
air,  or  mixed  air  and  gas,  would  instantaneously  carry  otF 
the  small  amount  of  heat  contained  in  a  carbon  filament, 
which  under  ordinary  circumstances  is  not  more  than  liii. 
long,  and  of  about  the  sectional  area  of  a  human  hair.  The 
merest  trace  of  oxygen  in  the  atmosphere  is  enough  to 
consume  such  a  filament  when  fully  incandesced,  and  as 
a  consequence  the  flow  of  current  would  immediately  be 
arrested. 

One  of  the  most  powerful  contentions  against  the 
employment  of  portable  electric  hand-lamps  in  coal-mines 
/>  that  these  )juDp8  do  not  indicate  the  presence  of  explo- 


sive or  vitiated  air.  The  ordinary  Davy  oil-lamp  is  in  a 
measure  a  firedamp  detector,  as  by  the  appearance  of  its 
flame  the  presence  of  explosive  gases  can  be  ascertained,  and 
the  quantity  approximately  measured.  Thus,  although  it 
is  not  at  all  a  reliable  danger  indicator,  yet  the  Davy  lamp 
does  afford  some  sort  of  protection  to  the  miner  whilst 
working  in  a  treacherous  atmosphere. 

Many  suggestions  have  been  made  and  several  very 
ingenious  appliances  devised  for  the  detection  and  measure- 
ment of  fire-damp  when  mixed  with  air.  Ansel's  instniment, 
which  depended  for  its  action  upon  the  relative  difl'usi- 
bilities  of  air  and  various  gases  through  a  porous  medium, 
was  at  one  time  thought  likely  to  solve  the  problem.  With 
this  instrument  the  presence  of  an  explosive  gas  instead  of 
air  caused  a  partial  vacuum  which  was  indicated  by  means 
of  a  delicate  aneroid  barometer.  Instruments  which  uti- 
lised the  different  conductivities  of  sound  through  air 
and  atmospheric  mixtures  have  also  been  tried  ;  and  a 
method  by  ascertaining  the/elative  density  of  air  as  against 
mixtures  of  air  and  gas,  by  means  of  an  exceedingly 
light  tloat,  has  been  suggested.  Many  chemical  tests,  such 
aa  flashing,  etc.,  have  been  tried,  but  with  poor  success. 
Among  the  numerous  electrical  contrivances  suggested  and 
tried  for  the  detection  of  fire-damp,  may  be  mentioned  that 
of  Liveing.  In  this  instrument,  the  relative  luminosity  of 
two  exactly  similar  platinum  wires  when  heated  by  the 
passage  of  an  electric  current,  is  made  to  give  the  desired 
indication.  One  of  the  two  similar  wires  is  hermetically 
sealed  in  a  glass  tube«  the  other  is  freely  exposed  to  the 
atmosphere  of  the  coal  pit.  The  enclosed  wire  gives  con- 
stant luminosity  under  all  conditions,  the  other  varies 
according  to  the  condition  of  the  surrounding  air.  Another 
electrically-worked  instrument  gives  comparative  tests  of 
the  itmosphere  by  the  amount  of  heat  and  light  given  out 
when  a  measured  quantity  of  suspected  air  is  subjected  to 
the  heating  influence  of  a  semi-incandesced  platinum  wire. 

A  type  of  apparatus  which  has  given  some  satisfactory 
results  derives  its  activity  from  occluded  oxygen.  Oxycen 
is  reaiiily  occluded  within  the  [>ores  of  certain  metallic  and 
non-nieUiUfc  substances,  and  under  certain  conditions  this 
occluded  gas  muy  be  made  to  combine  with  hydrogen, 
hydro  carboti  gases»  and  other  materials  of  a  gaseous  nature. 
During  the  combination  of  the  occluded  oxygen,  say,  with 
hydrogen  or  a  light  carburottod  hydrogen  gas,  a  consider- 
able amoiuit  of  heat  is  tieveloped.  Now  if  the  rise  of  tem- 
perature be  recorded  on  a  thermometer,  a  ready  means  is 
obtained  of  eBtimating  the  relative  amounts  of  the  different 
gases  proiont  in  any  mixture. 

The  credit  of  first  suggesting  the  application  of  this 
principle  to  the  detection  of  firedamp  in  the  workings  of 
coal-mines  is  due  to  Mr.  Aitken,  of  Falkirk. 

The  author  has  given  some  attention,  to  ap|>aratus  for 
inxticEiting,  measuring,  and  recording  percentages  of  gas  in 
explosive  mixtures  such  as  are  found  in  coal  mines,  gas- 
works, ehij)s^  holds,  sewers,  and  similar  places.  Several 
instruments  have  been  devised,  all  of  them  based  upon 
the  elevation  of  temperature  produced  by  the  combination 
of  occluded  gas  with  another  gas  or  gases. 

These  detectors  have  been  made  so  sensitive  that  they 
can  readily  detect  Jj^  of  1  per  cent,  of  coal  gas  when  mixed 
with  atmospheric  air. 

More  recently,  other  forma  of  those  instruments  have 
been  made.  One  of  these  is  fitted  with  a  clockwork 
arrangement  which  revolves  a  paper-covered  metal  drum, 
and  is  capable  of  recording  the  state  of  the  air  at  all  times 
during^  say,  the  working  of  a  miner's  shift,  or,  in  fact,  con- 
tinuously, A  still  more  sensitive  and  accurate  instrument 
worker'  by  electricity  has  been  devised.  In  this  case  the 
indications  are  obtained  by  the  varying  electrical  resist- 
ances of  two  similar  coils  of  wire.  By  the  utilisation  of 
electricity,  warnings,  both  aural  and  visual,  may  be  ob- 
tained. By  its  means,  also,  signals  and  records  may  be 
made  at  a  distance. 

Electric  Safety  Lamps. — There  are  numerous  instances 
when  a  safe  light,  if  not  absolutely  necessary,  is  at  least  a 
very  desirable  acquisition.  Notwithstanding  the  very  rapid 
developments  which  have  been  going  on  of  late  years  in  both 
gas  and  electric  lighting,  there  can  be  no  doubt  that  oil-lamps 
at  present  light  a  larger  number  of  homes  throughout  the 
civilised  world  than  all  other  illuminating  arrangements  put 
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together.  In  the  Unitef^  Kingdom  alone  it  has  been  esti- 
mated that  over  10,000,000  oil-lamps  are  now  in  use.  There 
can  be  no  wonder,  then,  that  we  are  so  often  startled 
by  the  recital  of  terrible  accidents,  too  often,  alas !  resulting 
in  agonising  deaths.  According  to  the  evidence  of  Mr. 
Alfred  Spencer,  of  the  London  County  Council,  given  at  a 
recent  inquest,  he  computed  tlnit  in  this  country  alone 
there  are  annually  no  less  than  300  deaths  that  raiiy  be 
directly  ascribed  U^  accidents  with  oil-lamps.  Mr.  Shean, 
of  the  Fire  Brigade  ABsociation,  asserts  that  in  his  opinion 
at  least  10  per  cent,  of  the  house  fires  are  caused  by  paraiiin 
lamps.  Sir  Eyre  M.  Shaw,  late  of  tho  Metropolitan  Fiie 
Brip»de,  reported  that  in  one  year  no  less  than  15G  of  the 
fires  that  occurred  in  LomJon  wore  directly  to  bo  trncetJ  to 
the  upsetting  of  parattin  or  oii  Limpd.  Would  not  tbu 
emplo^'ment  of  portable  elecLrtc  lamps  greatly  re<luce 
fire  risks  and  the  cooeequenb  danger  to  both  [terson  and 
property  1 

A  small  combined  secondary  battery  and  lamp  would 
answer  tidmirably  as  an  illuminant  for  use  m  svicb  places 
as  stables,  drying-rooms,  stores,  and  similar  places  where 
the  upsetting  of  an  oil-lamp  or  a  candle  may  be  [iroductivc 
of  serious  casualties.  Such  a  lara[>  answers  cxceedinj^ly 
well  as  an  otitdoor  light,  as  the  light-giving  inciLudcscent 
filament  is  hermetically  sealed,  and  cannot  bo  extinguished 
by  a  sudden  gust  of  wind,  nor  is  it  in  any  way  affected  by 
rain  or  snow. 

If  an  electric  lamp  were  used  by  those  searching  for  gas 
esca|>eS|  probably  many  explosions  unci  fires  would  be 
obviated.  It  frequently  happens  that  coal-gas  from  tho 
road  mains  finds  its  way  into  conduits  used  for  containing 
electric  light  cables.  Under  these  conditions,  if  an  ofien 
light  be  brought  near,  a  violent  explosion  is  the  usual 
result.  Recently,  several  serious  accidents  of  this  de3cn[>< 
tion  have  occurred,  and  most  of  these,  of  course,  might 
have  been  prevented  by  using  portable  electric  lamps 
instead  of  open  lights. 

In  order  to  avoid  all  possibilities  of  explosions  while 
"  rummaging  "  for  contraband  goods  on  board  vessels  carry- 
ing petroleum  or  other  explosives,  it  has  been  decide]  by 
the  Customs  Board  that  their  officers  shall  in  future  be 
supplied  with  electric  hand-lamps  instead  of  oil-lamps. 
Ruby-coloured  lights  for  the  examination  of  imported  cases 
of  photographic  negatives  are  to  be  supplied,  in  order  to 
obviate  the  risk  of  damaging  the  sensitised  plates. 

For  inspectors  when  examining  gas-meters,  which  are 
usually  placed  in  cellars  or  similarly  out-of-the-way  places  j 
also  as  a  safe  light  in  gasworks,  portable  electric  lamps  are 
almost  indispensable.  They  may  also  be  advantageously 
employed  by  watchmen,  policemen,  sewermen,  and  others 
similarly  engaged. 

For  firemen  electric  lamps  would  be  of  great  service.  It 
frequently  happens  that  just  at  a  crucial  moment  the 
vitiated  atmosphere  inside  a  burning  building  will  extin- 
guish the  ordinary  form  of  firemen's  oil-lamp. 

Pmiahle  Electric  Lamps  for  Domestic  Use. — When  con- 
sidering the  artificial  illumination  of  a  house  it  is  usual  to 
legislate  for  a  given  number  of  fixed  and  permanent  lights. 
To  arrange  for  carrying  the  illuminating  agent,  whether  it 
be  coal-gas  or  electricity,  to  all  parts  of  a  house  where 
light  is  likely  to  he  required  is  not  found  to  be  economical 
or  convenient,  and  as  a  consequence  in  most  houses  portable 
lights  of  some  description  are  always  required.  As  has  been 
already  shown,  our  present  system  of  oil-lamps  is  some- 
what dangerous,  and  leaves  much  to  be  desired.  Candles 
are  both  troublesome  and  expensive,  and  are  altogether 
unsatisfactory.  To  electricity,  therefore,  we  must  now 
look  lor  supplying  us  with  a  safo^  healthy,  clean,  and 
economical  portable  light. 

The  applications  of  small  electric  lamps  for  domestic 
pur^Kises  are  almost  countless.  They  form  a  particularly 
convenient  and  safe  light  for  plate-rooms,  coal  and  wine 
cellars,  lumber-rooms,  and  stores.  As  a  night  light  they 
re  exceedingly  handy,  as  they  are  always  ready,  and  may 
bri'Ught  into  action  at  any  moment.  If  used  on!y  occ^i 
lionally  and  for  a  few  minutes  at  a  time,  a  good  form  of 
Hsecondary  battery  should  retain  its  charge  for  many  weeks 
or  even  months. 

Another  suggested  application  of  stored  electricity  is  to 
sterilise  the  water  in  domestic  filters.     Tho  projjosition  is 


to  pass  a  small  electric  current  through  the  water  in  the 
base  of  the  filter,  and  by  this  means  to  split  up  a  minute 
quantity  of  the  fluid  into  its  chemical  constituents,  oxygen 
and  hydrogen.  The  nascent  oxygen  thus  liberated  is  in 
an  exceedingly  active  condition,  so  that  it  will  be  ready 
to  attack  and  destroy  any  living  organisms  or  disease 
germs  and  thus  render  the  water  both  innocuous  and  whole- 
some. 

Some  Applkaiiom  of  Portatm  Electricity  to  Medical  and 
oiluT  Scientific  Purposes. — In  the  sciences  of  medicine  and 
surgery,  diagnosing  is  greatly  accelerated  by  convenient 
artificial  fiources  of  light.  Owing  to  its  peculiar  adapta- 
bility to  medical  requirements,  the  electric  light  is  very 
rapidly  superseding  all  other  foims  of  illuminant.  Much 
has  already  been  done,  and  a  large  variety  of  instruments 
have  been  made  for  ins[iDcting  by  means  of  small  electric 
lamj)s  various  more  or  less  dilficultly  accessible  parts  of  the 
human  body.  Moat  of  these  devices  provide  for  the  intro- 
duction of  a  very  small  incandescent  electric  lamp  into  the 
cavity  under  examination,  and  the  instrument  is  usually 
fitted  with  some  arrangement  for  preventing  any  inconve- 
nience to  the  patient  owing  to  evolution  of  heat  from  the 
lump.  This  arrangement  usually  takes  tho  form  of  a  system 
of  small  tubes  through  which  a  stream  of  cold  water  is 
made  to  circulate. 

These  lighting  instruments  generally  provide  for  the 
introduction  of  an  object-glass  which  transmit  an  image  of 
the  part  under  examination  to  an  eye-piece  so  placed  that 
the  imago  is  received  direct,  or  is  diverted  by  means  of  a 
prism  in  any  required  direction, 

Leiter,  of  Vienna,  in  conjunction  with  Dr.  J.  Mikuliez, 
has  devised  several  elaborate  electrically  lighted  instru- 
ments for  examining  various  parts  of  the  body. 

One  of  these  instruments,  the  "  gastroscope,"  consists  of  a 
main  tube  about  25iu.  long  and  .Jin.  thick,  tho  lower  end 
being  bent  at  an  angle  of  about  I50deg.  The  small  electric 
incandescent  lamp  is  covered  with  a  stout  glass  shade,  and 
is  connected  by  wires  which  are  run  inside  the  tube  to  a 
portable  battery.  By  the  side  of  the  main  tube  are  placed 
two  other  tubes  through  which  a  stream  of  water  may  be 
kept  flowing  during  the  observation,  to  prevent  the  lower 
end  of  the  instrument  becoming  heated.  The  instrument 
also  includes  an  additional  tube  for  pumping  the  water  into 
the  stomach  if  this  be  found  necessary. 

The  optical  part  of  the  apparatus  comprises  a  prism  and 
an  object-glass.  This  prism  is  a  right-angled  one  and  acts 
as  a  reflector,  transmitting  the  light  rays  from  the  side  of 
tho  instrument  right  up  the  main  tube.  To  prevent  the 
glass  shades  becoming  smeared  while  being  placed  into 
position,  it  is  provided  with  a  metal  shutter  which  slides 
over  it,  and  can  be  drawn  back  when  required. 

It  is  asserted  that  the  gastroscope  can  be  introduced  into 
the  bottom  of  the  stomach  quite  easily,  and  being  bent, 
it  allows  of  the  different  parts  being  illuminated  and 
examined  by  merely  rotating  the  tube.  During;  an  obser- 
vation, it  is  usual  to  distend  the  stomach  by  means  of  air 
which  is  forced  into  it  by  the  air-bladder  shown  at  the 
bead  of  the  instrumenL. 

When  a  carbon  filament  is  used  in  the  lamp,  the  light 
obtained  is  exceedingly  pure,  and  exhibits  the  state  of 
things  in  their  true  and  natural  colours.  The  battery  used 
is  a  two-cell  accumulator,  and  tho  lamp  should  therefore  be 
either  35  or  4'0  volts. 

For  the  examination  of  the  eye,  ear,  and  nose  a  pro- 
jected light  is  usually  employed.  A  variety  of  instru- 
ment of  this  description  are  made.  One  of  the  moat 
generally  useful  instruments  is  that  known  as  the  *'  frontal 
photophore,"  which  consists  of  a  suitable  low-voltage 
incandescent  lamp  mounted  in  a  metal  tube,  fitted  with 
a  lens  in  front  and  backed  by  a  concave  mirror.  The  lens 
and  mirror  concentrate  and  project  the  light,  so  that  with 
a  small  battery  an  illumination  varying  from  1  c.p.  to  10  c.p. 
or  even  12  c.p.  can  readily  be  concentrated  upon  the  part 
being  examined. 

The  instrument  is  fixed  to  the  operator's  forehead  by 
means  of  an  elastic  band  or  leather  strap,  and  as  the  lamp- 
holder  is  held  by  a  ball  and  socket  bearing,  it  can  be  turned 
in  any  direction  at  the  will  of  the  operator.  Two  flexible 
insulated  copper  wires  serve  to  connect  the  instrument  to 
the  battery. 
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In  veterinary  surgery,  electricity  has  been  recently  intro- 
duced as  a  means  of  illuminating  laryngeal  mirrors.  The 
ordinary  mirror,  which  at  its  outer  end  has  a  small  electric 
incandescent  lamp,  is  introduced  into  the  nostrilj  and  at 
once  renders  aiiparent  any  symptoms  of  nasal  mucus  or 
other  disease  which  may  call  for  the  prompt  isolation  of 
the  animal.  The  operation  is  said  to  have  proved  efiectivo 
even  in  the  case  of  obstinate  horses,  while  a  quiet  animal 
will  submit  to  it  without  resistance. 

Secondary  batteries  not  only  lend  themselves  exceedingly 
well  for  lighting  purposes  in  the  operating  room,  but  owing 
to  their  very  low  internal  resistance  they  are  also  well 
suited  for  giving  a  large  current,  such,  for  instance,  as  that 
required  to  heat  a  platinum  or  platino-iridium  wire  when 
used  for  medical  cautery.  For  driving  small  electro-motors, 
such  as  are  used  in  dentistry  and  some  surgical  operations, 
they  are  coming  into  extensive  use. 

It  is  well  known  that  most  astronomical  observations  are 
made  at  night,  and  preferably  in  the  absence  of  all  artificial 
illumination.  It  is  found  that  correct  observations  can  only 
be  obtained  when  the  eye  has  become  accustomed  to  the 
absence  of  all  light  except  that  coming  through  the  instru- 
ment itself.  Artificial  light  tends  to  temporarily  blind  the 
observer,  and  is  therefore  liable  to  impair  the  correctness  of 
the  observations.  On  this  account  oloctric  lamps  of  small 
power,  and  which  can  be  brought  into  action  and  extin- 
guished instantaneously,  are  much  appreciated  for  tempo- 
rary illumination  in  an  observatory.  Another  advantage 
attendant  upon  their  employment  is  the  fact  that  they  are 
not  affected  by  windy  weather,  and  as  most  astronomical 
observations  are  either  made  in  the  open  air  or  in  a  tele- 
scope-bouse with  the  roof  partly  ofT,  this  alone  counts  much 
in  their  favour. 

When  making  telescopic  measurements  by  means  of  a 
micrometer,  electric  lamps  have  been  found  exceedingly 
useful  for  illuminating  the  wires.  Arrangements  may 
readily  be  made  either  for  projecting  the  electric  light  rays 
directly  upon  the  wires  themselves,  or  for  lighting  part  or 
the  whole  of  the  "  field."  For  this  purpose  a  very  small 
amount  of  light  ia  required,  about  1  c.p.  being  ample  in 
most  cases. 

Small  detachable  electric  lamps  have  also  been  used  for 
directing  telescopes  to  any  particular  object  by  means  of 
their  "  setting  "  circles.  Sotting  circles  are  a  usual  attach- 
ment of  most  telescopes,  whether  of  the  reflecting  or 
refracting  type,  and  at  times  much  difficulty  is  experiettced 
in  getting  the  proper  setting  without  introducing  a  light 
of  sufficient  power  to  temporarily  spoil  the  eyes  for  imme- 
diate observing. 

Another  use  for  the  electric  lamps  is  to  illuminate  clock 
dials  or  the  semi-transparent  screens  used  by  some  observers 
for  sketching  or  making  notes  of  any  phenomcnou  that  it 
is  desirable  to  record. 

In  stellar  photography,  the  intense  white  light  given  by 
a  somewhat  over  incandesced  incandescent  lamp  when 
placed  in  the  focus  of  the  object-glass,  is  iound  to  effec- 
tually imprint  ri&eaux^  or  network  of  fine  lines,  on  the 
sensitised  plate.  As  the  impression  produced  by  this  means 

■  is  very  distinct,  accurate  measurements  from  the  "  de- 
veloped "  plate  may  be  readily  obtained.  When  photo- 
graphing the  heavens,  the  value  of  these  riseaa^  cannot  be 
over-estimated,  for  by  their  use  the  positions  of  the  stars 
on  the  plates  can  be  rapidly  and  easily  ascertained,  A 
small  electric  lamp  of  from  1^  c.p.  to  2  c.p.  and  an  exposure 
of  about  30  seconds  is  said  to  be  enough  to  produce  the 

■  desired  result. 
Where  equatorially-mounted  telescopes  are  driven  by 
clockwork  which  is  electrically  controued,  secondary  bat- 
teries, owing  to  their  constancy  and  capability  of  giving 
occasional  discharges  of  large  quantity,  are  much  superior 
to  any  other  form  of  battery.     For  time-signalling  also,  they 

Lmay  profitably  replace  the  primary  cells  originally  used  for 
this  purpose. 
For  meteorological  purposes  electric  band-lamps  are  much 
in  vogue,  They  are  not  in  any  way  affected  by  inclement 
weather,  and  as  a  consequence  a  steady  light  may  always 
be  relied  upon.  This  is  no  small  matter,  as  most  stations 
where  meteorological  observations  are  made  are  in  greatly 
exposed  positions.  Owing  to  the  comparative  absence  of 
heat  in  these  lamps,  they  arc  well  adapted  for  taking  accurate 
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readings  from  delicate  standard  thermometers  and  baro- 
meters, especially  when  these  instruments  are  fixed  in  dark 
places,  or  when  readings  have  to  be  taken  during  the  night. 
When  these  lamps  are  employed,  no  error  arising  from 
transmitted  heat  need  be  apprehended. 

Owing  to  the  purity  and  steadiness  of  the  light  obtained 
from  small  incandescent  lamps,  together  with  the  minute 
dimensions  of  the  light-giving  source,  these  lamps  are  coming 
largely  inbousefor  illuminating  well-appointed  microscopes. 

Small  electric  lights  are  now  used  for  illuminating  the 
circles  of  theodolites,  and  the  scales  of  instruments  used 
for  determining  the  earth's  varying  magnetic  force. 

When  making  electrical  measurements,  electric  lamps 
are  being  substituted  for  the  old  oil-lamps  as  a  means  of 
obtaining  the  light-spot  for  reflecting  galvanometers,  mag- 
netometers, and  other  similar  moasuring  instruments.  For 
submarine  and  overland  telegraphy,  these  lamps  are  vastly 
superior  to  other  illuminating  sources  for  producing  the 
iight-spot  when  mirror  instruments  are  used.  For  actu- 
ating electric  telegraphs,  telephones,  and  similar  instru- 
ments, secondary  lotteries  are  very  rapidly  8U|>er8oding 
the  old  and  troublesome  primary  batteries.  At  sea  again, 
time  determinations  made  by  sextants  are  more  easily 
managed  if  the  light  is  derived  from  an  electric  lamp. 

To  M.  G.  Trouv6,  of  Paris,  is  duo  the  credit  of  devising 
a  very  ingenious  piece  of  electrical  apparatus  which  appears 
likely  to  be  of  much  service  to  geologists,  mineralogists, 
and  others  similarly  engaged.  This  new  instrument  has 
been  christened  the  "  erygmastoscope,"  and  its  object  is  to 
facilitate  the  inspection  of  rock  strata  which  have  been 
pierced  by  the  boring  tool. 

This  apparatus,  which  in  general  principle  somewhat  re- 
sembles the  gastroscope  already  described,  consists  of  a 
powerful  electric  incandescent  lamp  enclosed  in  a  cylindrical 
case  to  preserve  it  from  injury.  One  side  of  this  protecting 
case  serves  as  a  reflector  to  project  a  strong  beam  of  light 
through  the  other  side,  which  is  of  thick  glass,  and  thus 
the  opposite  portion  of  the  boring  becomes  strongly  illumi- 
nated, A  peculiarly-shaped  mirror  is  fixed  just  under  the 
lamp  in  such  a  way  that  an  image  of  the  illuminated 
portion  of  the  boring  is  reflected  from  it  upwards  to  the 
surface,  where  it  is  received  by  suitable  lenses  and  c%n  be 
examined  by  an  observer.  The  upper  part  of  the  lamp 
bulb  is  rendered  opaque,  so  as  to  prevent  any  direct  rays 
from  the  incandescent  filament  ascending  the  boring  and 
rendering  the  reflected  image  less  distinct.  The  cables 
which  carry  the  current  through  the  lamp  also  serve  to 
suspend  the  instrument,  and  by  means  of  these  it  can  be 
raised,  lowered,  and  turned,  so  as  to  bring  any  portion  of 
tho  boring  within  view.  The  two  cables  are  wound  on  a 
drum,  and  are  attached  one  to  each  of  its  trunnions,  which 
are  insulatei]  from  each  othor.  These  trunnions  are  con- 
nected, by  means  of  a  pair  of  rubbing  contacts,  to  the  poles 
of  a  portable  secondary  battery,  which  thus  supplies  a  con- 
tinuous current  to  the  incandescent  lamp;  and  this  current 
remains  constant  while  the  whole  apparatus  is  raised, 
lowered,  or  turned  about  in  any  way.  The  erygmasto- 
Bcope  has  been  found  to  work  satisfactorily  to  a  depth  of 
600ft,  and  no  doubt  with  a  more  powerful  lamp  this  dis- 
tance might  be  considerably  increased. 

In  photography,  the  electric  light  seems  destined  to  play 
a  moat  important  part.  Not  only  are  electric  lamps  exceed- 
ingly useful  in  thedeveloping-room,  but  they  are  being  applied 
to  a  variety  of  purposes  in  the  studio,  where  as  a  means 
of  illuminating  objects  at  night,  incandescent  or  small  arc 
lamps  are  Ttow  coming  into  extensive  use.  Such  lamps 
may  bo  readily  and  economically  worked  from  portable 
secondary  batteries.  In  the  process  of  '*  enlarging,"  bril- 
liantly-lighted incandescent  lamps  form  an  excellent  sub- 
stitute for  daylight.  Printing  photographs  by  means 
of  the  rays  emitted  from  an  arc  lamp  is  quite  fea- 
sible. In  the  art  of  lithography,  for  the  reproduction  of 
pictures  and  dta«^rams  by  the  process  known  as  '^  zinco- 
gravure,"  the  electric  light  is  rapidly  superseding  both  day- 
light and  all  other  forms  of  illiiminant.  Lecturers  and 
others  have  found  what  are  known  as  "  focus "  incan- 
descent electric  lamps  to  answer  effectively  as  an  illuminant 
for  magic  lantern  slides.  Stored  electrical  energy  when 
used  for  running  the  focus  lamp  is  easily  managed,  and  is 
far  safer  than  compressed  gases  such  as  are  used  for  the 


TSE  ELECTHICALENGINEER,  JA!ifUAliT~27,  1893. 


93 


limeli^bt,  or  the  more  commoa  oil-lamps.  For  lecture 
piirf»oses  electrin  hand-lamps  should  be  of  much  service,  as 
they  are  quite  purtablo  and  easily  managed,  while  the 
lij^ht  can  be  so  arranged  that  it  only  illuminates  the 
lecturer's  notes,  and  need  not  be  seen  by  his  audience.  In 
electrical  laboratories,  and  for  a  great  variety  of  electrical 
testing  purposes,  it  is  very  desirable  to  have  a  reliable  and 
convenient  high-potential  developer.  Small  secondary 
batteries,  owing  to  their  large  current  capacity  and  low 
internal  resistance,  are  well  suited  for  this  purpose. 

Somr  ^VJ  of  Portative  EleciricUy  in  th^  Army  and  Navy. — 
Ii  military  as  well  as  naval  operations,  portative  electricity 
is  now  playing  a  most  important  part,  and  it  appears  likely 
that  it  will  be  far  more  extensively  used  in  the  future.  Not 
only  can  secondary  batteries  be  employed  for  actuating 
field  telegraphs,  telephones, and  similar  signalling  apparatus, 
but  electric  searchlights  may  readily  be  worked  by  tbem. 
For  field  engineering  purposes,  or  for  ordinary  excavating 
at  night,  an  arc  lamp  run  from  a  set  of  secondary  batteries 
placed  in  a  waggon  is  found  to  give  excellent  results. 

Mr.  Eric  Bruce's  electric  war  balloon  is  said  to  afford  a 
ready  means  of  signalling  at  night  over  long  distances,  and 
in  positions  where,  owln^  to  the  nature  of  the  ground,  the 
ordinary  methods  of  "  flash  "  signalling  are  impracticable. 
This  apparatus  is  exceedingly  simple  in  construction,  and  is 
quite  portable.  It  consists  of  a  balloon  about  18ft.  in 
diameter,  made  of  a  material  that  is  quite  translucent,  with 
a  Dumber  of  incandescentlam{}S, supported  on  a  specially  con- 
structed holder,  placed  inside.  Usually,  the  balloon 
contains  six  16-c.p.  24-volt  lamps.  These  lamps  are  con- 
nected to  a  suitable  secondary  battery  on  the  ground  by 
means  of  stout  wire  cables.  The  cables  serve  to  release 
and  lower  the  balloon,  which  is  of  the  "  captive  "  type.  In 
the  electric  lamp  circuit  is  placed  an  apparatus  for  estab- 
lishing and  breaking  the  circuit  rapidly,  and  by  varying 
the  duration  of  the  flashes  of  light  thus  obtained  it  is 
possible  to  transmit  signals  on  the  Morse  or  any  other  pre- 
arranged code.  With  the  aid  of  a  transparent  balloon 
interiorly  lighted,  a  hill,  or  even  a  mountain,  lying 
between  two  friendly  parties,  should  form  no  barrier  to 
intercommunication. 

As  a  means  of  "  sighting "  heavy  guns  at  night,  small 
electric  lamps  are  coming;  largely  into  use.  Several  methods 
of  illuminating  the  sighters  are  now  in  operation.  These 
illuminating  arrangements  may  either  consist  of  a  separate 
piece  of  apparatus,  or  they  may  be  adapted  to  the  existing 
l^n  sighters. 

Captain  Grenfell  prefers  to  use  a  small  pencil  of  light, 
either  white  or  coloured,  reflected  by  minute  metallic 
mirrors,  placed  at  such  an  angle  that  the  light  is  projected 
parallel  to  the  axis  of  the  gun. 

Captain  McEvoy's  nightrsighter  consists  of  a  socket  fit- 
ting on  the  ordinary  daysight,  and  carrying  a  small  electric 
lamp  inside  it  The  light  emitted  by  the  lamp  illuminates 
a  email  glass  pyramid  which  forms  the  tip  of  the  foresight. 
The  light  in  the  rearsight  is  obtained  in  the  same  manner, 
but  in  this  case  the  lamp  illuminates  a  wire  placed  above 
it,  this  wire  forming  the  crosabar  of  the  letter  "  H,"  which 
is  mostly  used  in  the  navy  for  the  rearsight  of  their  guna. 
To  distinguish  the  rear  from  the  foresight,  a  red  light  "s 
used  with  the  former.  The  red  colour  may  be  produced 
either  by  colouring  the  electric  lamp,  or  by  painting  the 
cross  with  some  red  pigment. 

No  steamship  can  now  lay  claim  to  being  thoroughly 
well  appointed  unless  it  is  fitted  with  electric  light.  In  a 
steamship  the  necessary  motive  power  for  a  dynamo  can 
always  be  obtained,  and  as  the  safety  and  comfort  accruing 
from  the  employment  of  electric  lamps  is  so  very  marked, 
the  troublesome  oil- lamps  are  now  rapidly  disappearing 
from  this  class  of  vessel.  As  a  precaution  against  the 
breakdown  of  the  electric  light  machinerj  and  the  con- 
sequent failure  of  the  light,  or  even  as  a  regulator  to  steady 
and  compensate  for  any  irregularities  of  the  dynamo, 
secondary  batteries  are  being  largely  used  in  installations 
on  first-class  ships. 

Much  in  the  same  way  as  with  an  electric  light  iustalia- 
tton  in  a  dwelling-house  or  public  building,  it  is  not  found 
to  be  economical  to  carry  the  electric  light  maitis  to  all 

i»art8  of  a  vessel,  and  it  is  therefore  desirable  to  have  some 
orm  of  poitable  electric  lamp  handy.    These  portable  bat 


teries  or  combined    batteries  and    lamps  can  readily  be 
recharged  from  the  ship's  mains. 

In  war  vessels  the  electric  searchlight  is  of  great  service, 
not  only  for  reconnoitring  pur[>08e8,  but  in  time  of  war  the 
powerful  light  is  almost  absolutely  necessary  for  warding 
ofi*  a  night  attack  of  torpedo  boats.  Modern  torpedo  boats 
move  about  with  great  rapidity  and  almost  noiselessly,  and 
as  they  are  of  small  dimensions  they  are  not  easily  detected. 
By  the  aid  of  powerful  searchlights,  very  small  objects  can 
bo  observed,  even  when  at  long  distances  from  a  vessel. 

At  night  time  when  steam  vessels  are  passing  through 
narrow  water  channels — such,  for  instance,  as  a  canal  or 
navigable  river — some  means  of  artificially  illuminating  the 
course  is  absolutely  necessarj?.  The  rays  of  a  [wwerful  arc 
lamp,  when  suspended  in  front  of  a  vessel,  are  found  to 
afibrd  an  excellent  light  for  the  safe  guidance  of  the  vessel. 
For  small  steam  launches,  electric  launches,  torpedo  boats, 
and  similar  craft  which  lie  low  in  the  water,  the  electric 
tamp  may  be  placed  on  deck. 

For  night  exploration  in  shallow  rivers  and  similar  situa- 
tions where  a  steam  launch  could  not  go,  a  set  of  secondary 
batteries  placed  in  a  row-boat  are  a  convenient  substitute 
for  the  usual  dvnamo.  These  cells  can  be  so  constructed 
that  they  will  efiectually  work  a  small  searchlight  of 
Bufiicient  power  and  penetration  to  cast  a  fairly  strong 
illumination  on  the  course  or  banks  of  the  river. 

For  the  propulsion  of  torpedos  and  submarine  boats, 
secondary  batteries  have  met  with  a  fair  amount  of  success. 
Light-buoys,  and  other  similar  danger  signals,  may  readily 
be  illuminated  by  the  same  means. 

As  a  substitute  for  steam  or  petroleum,  stored  electrical 
energy  is  now  being  largely  employed  to  proauce  the 
motive  power  for  launches,  not  only  in  fresh  water  but  also 
at  sea. 

The  spectacle  of  an  electrically-propelled  launch  on  the 
River  Thames,  or  other  of  our  British  rivers  or  lakes,  which 
a  few  years  ago  was  quite  a  novelty,  is  now  so  frequently 
seen  that  it  scarcely  excites  any  interest.  Probably  the 
time  is  not  far  distant  when  electricity  will  drive  all  other 
rivals  from  the  field,  not  only  for  the  propulsion  of  small 
pleasure  boats  but  also  for  ships'  pinnaces  and  similar  small 
craft. 

When  engines  and  bdflers  are  used  the  duet  and  dirt 
inseparable  from  their  working  is  exceedingly  objectionable, 
not  only  to  the  occupants  of  the  launch,  but  to  all  persona 
in  its  neighbourhood.  These  objectionable  characteristics 
have  always  been  an  obstacle  to  the  use  of  steam-engines 
for  small  pleasure  launches,  and  most  people  when  on 
pleasure  bent  [irefer  the  slower  and  more  [>rimitive  sailing 
yachts. 

A  launch  fitted  with  a  good  form  of  secondary  battery 
when  once  charged  is  always  ready  for  use,  and  may  be 
brought  into  action  at  a  moment's  notice,  while  the  time  of 
discharge  may  be  spread  over  da}  s  or  even  weeks.  With  a 
steam  launch,  loss  of  time  is  always  incurred  in  getting  up 
steam  and  otherwise  preparing  the  machinery,  so  that  when 
only  required  for  a  short  time  the  outlay  is  somewhat 
heavy. 

To  the  submarine  diver  some  form  of  artificial  illuminant 
is  absolutely  essential,  as  at  night  time,  or  when  at  any 
considerable  depth  under  the  water,  little  or  no  natural 
light  can  be  obtained.  Incandescent  electric  lamps  are 
well  suited  for  furnishing  the  requisite  light  for  submarine 
exploration,  for  the  removal  of  wreckage,  or  tor  laying 
masonry  foundations,  such  as  those  of  piers,  breakwaters, 
harbour  walls,  etc. 

Portative  EUdricUy  as  Used  far  Ltghiing  Fehides, — 
Hitherto,  during  the  dark  hours,  the  time  spent  in  railway 
carriages,  omnibuses,  and  similar  public  conveyances  has 
been  practically  lost  to  most  men  of  business  and  others  of 
an  active  turn  of  mind,  owing  to  the  absence  of  any 
adequate  lighting  arrangements.  At  the  present  time,  how- 
ever,theelectriclightis being graduallyintroduced  into  these 
conveyances,  and  it  is  at  last  becoming  possible  to  read 
with  something  akin  to  comfort,  so  that  travelling  by  night 
either  by  road  or  rail  is  beginning  to  lose  much  of  its 
former  tedium  and  irksomeness. 

In  railway  carriages,  the  dickering  and  uncertain  flame 
of  the  ordinary  oil-lamp  with  its  attendant  unpleasant 
odours  has  always  been  most  unsatisfactory,  and  caiuiot  bo 
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&aid  to  be  free  from  ite  dangers.  Compresfled  gaa  is 
troublesome,  liable  to  be  extinguished  either  by  a  guat  of 
|Wind  or  by  the  concussion  produced  by  the  jolting  of  the 
Pcarriage,  and  in  the  case  of  a  collision  it  is  always  a  great 
source  of  danger.  A  considerable  number  of  fires,  many  of 
them  entailing  much  suffering  and  loss  of  life,  have  already 
been  caused  by  the  ignition  of  the  escaping  gas  when  the 
conducting  pipes  have  been  accidentally  ruptured,  as  invari- 
ably happens  in  the  case  of  a  collision. 

The  electric  light,  if  proi)erly  installed  on  an  oidinary 
train,  should  be  absolutely  steady,  and  as  its  manipulation 
is  exceedingly  simple  and  its  cost  small,  it  is  dillicult  to 
understand  why,  with  our  present  knowledge  of  the  methods 
of  applying  electricity,  so  few  railway  trains  are  lighted  by 
this  safe  and  pure  illuminating  agent. 

An  electric  current  obtained  directly  by  driving  a 
dynamo  off  one  of  the  axles  of,  say,  the  guard's  van,  iR 
found  to  be  very  unsteady  owing  to  the  necessary  varia- 
tions in  the  speed  of  the  train,  and  also  to  the  frequent 
stoppages,  and  as  locomotive  engineers  do  not  appear  to 
favour  a  separate  engine  and  dynamo  worked  from  the 
boiler  and  placed  on  the  locomotive  carriage  itself,  it  is 
now  usual  to  obtain  the  light  through  the  medium  of 
secondary  batteries. 

In  this  country  the  usual  plan  aflopted  for  electrically 
lighting  railway  trains  is  to  run  a  small  automatically- 
regulated  dynamo  off  the  axlo  of  the  guard's  van,  and  to 
charge  from  it  a  set  of  secondary  cells  placed  in  the  same 
van.  By  means  of  the  automatic  arrangement,  the  dynamo 
is  brought  into  action  as  soon  as  the  speed  of  the  train  is 
sufficient  to  develop  the  requisite  E.M.F.  for  charging  the 
cells,  and  it  is  cut  out  again  whenever  the  train  either 
exceeds  or  falls  below  certain  defined  limits  of  8j>eed.  As 
the  cells  always  have  some  current  in  them,  and  as  thoy 
always  are  under  the  control  of  the  guard,  the  lights  may 
be  switched  on  during  the  passage  of  the  train  through  a 
tunnel  in  the  daytime,  and  at  night  the  light  may  be 
obtained  even  when  the  train  is  at  rest. 

On  the  Continent  and  in  America,  where  trains  make 
very  long  runs  and  are  frequently  broken  up  into  various 
sections,  it  is  usual  to  providjQ  &  number  ot  small  specially- 
constructed  waggons  fitted  witfi  a  set  of  secondary  cells  of 
sufficient  capacity  to  run  the  whole  journey,  and  to  attach 
this  to  the  section  of  the  train  it  is  intended  to  tight  Those 
trains  do  not  generate  their  own  electricity,  and  therefore 
provision  is  made  for  recharging  the  cells  or  reinstating 
newly-charged  ones  at  various  stations  along  the  route. 

So  far  but  little  has  been  done  with  self-containod 
electric  lamps  for  rail  way -carriage  lighting,  for  the  engines 
or  guards'  vans^  or  for  signal  purposes  i  but  this  state  of 
things  will  doubtless  be  altered  when  railway-men  have 
realised  the  convenience,  safety,  and  economy  to  be  derived 
from  their  employment. 

Recently,  some  successful  attempts  have  been  made  to 
illuminate  several  of  the  London  omnibuses  by  means  of 
electricity.  >Tho  Lithanodo  Company,  of  Weatmiiister, 
have  installed  their  system  of  lighting  in  a  number  of  the 
London  Road-Car  Company's  vehicles,  and,  as  thi*j  system 
has  been  in  daily  operation  during  the  last  12  months,  and 
may  therefore  be  considered  to  he  out  of  its  experimental 
stage,  Some  particulars  as  to  its  practical  application  may 
be  of  value. 

The  apparatus  consists  of  a  small  five  cell  lithanode  bat- 
tery, weighing  about  2olb.,  and  mounted  in  a  stout  wooden 
box.  This  battery  is  capable  of  discharging  at  a  uniform 
rate  of  one  ampere,  and  at  an  E.MF.  of  10  volts,  for  a 
period  of  from  18  to  20  hours  when  it  has  been  fully 
charged.  On  the  outside  of  the  wood  cootaiuing-box 
are  two  brass  plates  which  constitute  the  positive 
and  negative  terminals  of  the  battery.  A  wooden  box 
of  somewhat  larger  dimensions  is  fixed  under  the 
driver's  box,  and  into  this  the  battery  is  lowered. 
Two  brass  springs  fixed  inside  this  outer  case  form  the 
terminals  of  the  connecting  wires,  and  these  are  so  placed 
that  they  engage  the  two  contact-plates  on  the  battery,  and 
thus  serve  to  establish  contact  between  the  battery  and 
lamp.  By  adopting  this  method,  no  loose  terminata  or  con- 
nect^irs  of  any  kind  are  employed,  and  all  danger  from 
defective  or  imperfect  contact  is  obviated. 
The  lantern,  which  may  be  fixed  in  the  centre  of  the 


omnibus  roof,  or  in  any  other  convenient  position,  consists 
of  a  small  specially-made  incandescent  lamp  fitted  with 
bayonet-jointed  shoe  terminals,  and  backed  by  a  plain 
white  reflector  A  stout  and  thoroughly-annealed  glass 
dome  is  used  to  protect  the  incandescent  lamp  against 
injury.  The  wires  coming  from  the  lamp  are  run  in  wood 
casing,  and  go  down  to  the  outer  containing-box,  and  then 
through  the  spring  terminals  to  the  battery.  A  circular 
switch  is  placed  behind  the  lamp  bezel,  and  by  giving  the 
dome  a  slight  turji  the  'bus  conductor  cau  throw  the  lamp 
in  and  out  of  aetiort. 

The  elements  in  the  batteries  used  are  of  the  latest  type 
of  Ittbanode,  and  special  precautions  are  taken  in  their 
manufacture  to  prevent  ilamage  either  through  the  jolting 
of  the  vehicle  or  by  rough  handling.  The  battery  can  be 
reinstated  in  a  few  seconds,  as  the  operation  merely  con- 
sists in  removing  the  exhausted  battery  and  dropping  in  a 
newly-charged  one.  The  spring  terminals  already  de- 
scribed automatically  establish  contact  between  the  lamp 
circuit  and  the  battery. 

In  practice,  the  recharging  operation  has  been  found  to 
be  very  simple,  and  it  may  be  accomplished  in  about 
six  hours.  According  to  the  present  tentative  system 
of  maintenance,  the  batteries  are  taken  to  the  Lithanode 
Company's  works  each  morning  and  are  brought  away  re- 
charged in  time  to  be  placed  in  the  omnibuses  for  the  same 
evening's  work.  It  is  believed  that  the  cost  of  maintenance 
of  these  batteries  if  installed  in  sufTicient  quantities  would 
be  less  than  the  present  cost  of  the  oil  consumed.  Each  of 
the  batteries  if  completely  discharged  requires  the  expen- 
diture of  250  watt-houra  of  electrical  energy  to  recharge 
them,  and  as  it  his  been  frequently  demonstrated  that 
1,000  watt- hours  can  be  produced  at  a  cost  of  about  2d.,  it 
follows  that  the  cost  of  the  requisite  electrical  energy  for 
each  recharge  should  not  exceeded.  Under  existing  cir- 
cumstances the  batteries  are  never  more  than  half  dis- 
chaiged,  so  that  the  cost  of  electrical  maintenance  of  these 
batteries  may  be  fairly  stated  to  be  about  2d.  per  week. 

TractWfi  by  Means  of  Portative  EledricUy. — Methods  of 
vehicular  locomotion  by  means  of  electricity  is  a  subject 
which  must  veiy  shortly  be  seriously  considered,  not  only 
by  our  electrical  engineers^  but  by  all  those  responsible  for 
the  regulation  of  traffic  in  all  our  large  towns.  Our  present 
system  of  horse  traction  is  0[>on  to  many  objections,  not 
only  from  a  humanitarian  point  of  view,  but  from  its 
sanitarian  and  economic  aspects  as  well.  The  streets 
of  our  large  towns  would  present  a  very  diOerent  aspect 
if  electncity  instead  of  horses  were  employed  for  draw- 
ing our  vehicles.  Possibly  for  regular  services  of  passenger 
cars,  such,  for  instance,  as  our  tramcars,  the  methods 
of  conveying  the  electricity  for  producing  the  necessary 
motive  power  through  overhead  conductors,  along  one  or 
both  of  the  carriage  rails,  by  separate  insulated  high-con- 
ductivity conductors,  or  by  the  "  picking  up  "  system,  may 
be  found  to  be  both  practical  and  economical ;  but  for  by 
far  the  greater  part  of  our  road  traffic,  these  methods  of 
traction  are  entirely  out  of  the  question.  Before  electric 
traction  can  over  hope  to  be  satisfactorily  established  in 
our  thoroughfares,  some  independent  and  self-contained 
method  of  driving  our  vehicles  will  have  to  be  devised. 
For  this  purpose,  then,  the  employment  of  some  form  of 
ap[>aratua  worked  by  stored  electrical  energy  seems  to  ofier 
the  most  promising  solution  of  the  problem. 

In  this  country  moat  of  the  battery-driven  cars  are 
labouring  under  the  disadvantage  of  their  cells  having  to 
be  removed  from  the  car  while  being  recharged.  This 
removing  operation  tells  very  seriously  upon  the  battery 
elements  and  the  cell  connectors,  and  is,  perhaps,  the  most 
fruitful  cause  of  the  very  rapid  depreciation  often  experi- 
enced in  the  working  of  electrically-propelled  road  cars. 

From  time  to  time  Londoners  have  been  regaled  by  the 
sight  of  an  electrtcally-driven  omnibus,  a  glaring  electrically- 
propelled  advertisement  car  extolling  the  merits  of  some 
patent  medical  nostrum  or  fancy  soap,  or  an  electrically- 
driven  tricycle,  but  so  far,  curiously  enough,  nothing  of  a 
particularly  practical  nature  has  been  seen.  Why  traction 
by  means  of  stored  electrical  energy  is  so  exceedingly  back 
ward  it  is  difficult  to  conceive,  especially  as  several  fairly 
good  and  suitable  batteries  are  now  obtainable.  Perhaps 
when  lighter,  more  robust,  and  less  expensive  storage  cells 
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Are  made,  carriage-builders  and  others  will  turn  their  atten- 
tion serioQsly  to  the  manufacture  of  passenger  and  other 
car*  suitable  for  this  mode  of  propulsion,  and  then  we  shall 
be  spared  the  humiliation  of  seeinf;  abilities  thrown  away 
in  endeavours  to  adapt  electricity  to  unsightly  vehicles  that 
are  built  to  suit,  and  can  only  be  properly  drawn  by,  horses 
or  mules. 


ELECTRIC  LIGHT  AND  POWER. 

AMLTBVU   r.  GOV,  ASSOC. MKM.  INVr.   ELHCTBICAX  £NOtNEEBB. 

(All  rights  reserved,) 

VU.— THE  DYNAMO. 

(Continued  from  pagr.  43.) 

It  was  explained  that  when  a  mass  of  iron,  like  an  iron 
bar,  was  introduced  into  a  space  previously  occupied  by 
air  in  which  a  magnetic  field  existed,  as  the  interior  of  a 
solenoid,  the  number  of  Hues  of  force  were  greatly 
increased,  so  that  for  one  line  per  square  centimetre  through 
the  air,  probably  1,000  per  square  centimetre  would  thread 
theirwaylhrou^htheiron.  The  iron  appears  to  have  a  sort  of 
"  multiplying  iH)wer" — this  property  of  the  iron  is  named 


itft  |)€rmeability,  denoted  by  the   Greek   letter  /i,   hence 
^  =«        and  B=/iH. 

Sufqjose  in  an  airspace  there  are  four  lines  per  square 
centimetre,  and  the  air  is  displaced  by  soft  iron,  the  lines 
through  the  iron  will  be.  say,  9,000,  hence  the  value  of  /a 
will  be  2»250,  and  this  is  the  multiplying  power  of  the  iron; 
or  we  may  say  that  the  iron  conducts  or  receives  the 
magnetism  2,250  times  better  than  air  does.  Now  let 
there  be  200  lines  per  square  centimetre  in  air,  again  dis- 
phced  by  iron,  we  shall  only  get  1S,000  lines  ;  hence  /a  is 
now  only  90.  From  this  it  is  evident  that  the  {>ermeability 
decreases  very  rapidly  in  value  as  the  iron  becomes  more 
saturated  with  lines— that  is  to  say,  the  greater  the 
magnetic  induction  the  less  is  its  multiplying  power. 
When  a  certain  degree  of  saturation  has  been  reached,  it 
is  unprofitable  to  force  more  lines  of  force  through  the 
iron,  because,  owing  to  the  diminished  value  of  /x,  an 
enormous  magnetising  force  would  be  required.  In 
the  following  tabulations  are  given  figures  calculated 
from  experiments  made  by  Dr.  Hopkinson  on  specimens  of 
annealed  wrmight  iron  and  grey  cast  iron,  anij  theae  figures 
represent  fairly  the  quality  of  the  iron  used  by  dynamo- 
uiukcrs. 


O 


<: 


, 

-     '" 

13000 

X^^^ 

¥i!:SL 

A^22— — 

lodoo 

__ 



i 

Ci^ 

jf^^H^ — 

*  >00  y^ 

/^ 

y -■  — 

Y 

1 

6! 

lACNE^ 

1 

ISINC 

FORC 

11 

4 

fci 

b 

Fw.  13. 


its  "  permeability,"  a  matter  of  groat  importance.  Perme- 
ability may  be  considered  in  some  degree  as  an  analogue 
to  specific  conductivity  in  the  electric  circuit,  but  there  is 
this  great  difference.  Specific  conductivity  remains  con- 
stant, neglecting  rise  and  fall  of  temperature  of  the  wire, 
irrespective  of  the  amount  of  current,  whereas  permeability 
is  not  constant  for  varying  number  of  lines — so  inconstant 
that  its  values  for  the  same  piece  of  iron  may  range  from 
unity  to  several  thousand,  the  permeability  of  a  vacuum 
is  arbitrarily  fixed  at  unity.  That  of  air  is  so  near  that  it 
is  practically  unity  also,  the  same  with  all  the  so-called 
non-magnetic  bodies,  and  their  permeability  maybe  regarded 
as  constant  whether  the  numW  of  lines  be  few  or  many. 
Dia-magnetic  bodies  have  what  may  be  termed  a  negative 
permeability — that  is,  they  repel  or  turn  aside  part  of  the 
lines  of  force,  so  that  if  a  piece  of  bismuth  were  placed  in 
a  magnetic  field  it  would  have  a  '*  reducing  power,"  and  of 
the  number  of  lines  that  would  flow  through  air,  9998  of 
the  number  would  flow  through  bismuth,  or  for  10,000 
that  pass  through  air,  9,998  would  flow  through  bismuth, 
the  remaining  two  being  repelled. 

The  number  of  lines  of  force  per  square  centimetre 
that  flow  through  air  and  form  a  magnetic  field 
are  denoted  by  the  letter  H.  When  iron  displaces^ 
the  air,  the  increased  number  of  lines  per  square 
centimetre  that  now  pass  through  the  iron  is  named  the 
"magnetic  induction," denoted  by  the  letter  B.  The  rati*- 
of  B  to  H  indicates  the  multiplying  power  of  the  iron,  or 


H. 

1  66 

40 

5 

6*5 
8-5 

12 

17 


TABiTLATioy  17. —Annealed  Wrought  Iron. 

B.  M. 

6,000      3,000 

9,000 2,250 

10,000      2,000 

11,000      1.692 

1*2,000      1.41'2 

13,000      1,083 


14,<XM) 


28-5       iri,0O0 


60 
105 
200 
3:)0 
60O 


H. 
5 

10 

21-5 

42 

80 
127 
IMS 
202 


16,000 
17.000 
18.000 
19,000 
20.000 


823 

r.26 

320 

161 

90 

54 

30 


M. 


TAsrLATioN  18.— Orey  Cast  Iron. 

B. 

4,000  800 

5.000  500 

6,000  279 

7.000 133 

8,000  100 

9,000  71 

10,000  ,.... 63 

11,000  37 


H  signifies  the  magnetising  force,  or  the  number  of  lines  ^ 
of  force  per  square  centimetre  that  there  would  be  in  air. 

B  signifies  the  magnetic  induction  of  the  iron,  or  the 
number  of  lines  of  force  per  square  centimetre. 

/t  signifies  the  permeability,  or  multiplying  power  of  the 
iron. 
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In  Fig.  13  these  values  are  plotted  into  curves,  values 
of  B  being  plotted  horizontally,  and  those  of  H  vertically; 
the  lower  curve  being  for  grey  cast  iron,  and  the  higher 
curve  for  annealed  wrought  iron.  On  referring  to  Tabula- 
tion 17,it  isseenhowenorraouslythe  permeability  is  cbangci], 
descending  from  3,000  to  30,  whilst  in  Tabulation  18  it  drops 
from  800  to  37.  It  is  interesting  to  carefully  follow  the 
curve,  as  it  gives  a  good  idea  of  how  the  iron  is  gradually 
magnetised.  First,  the  two  values,  H  and  B,  increase  fairlv 
together,  and  this  part  of  the  curve  is  plotted  from  small 
values  of  H  and  B,  not  given  in  the  tabulations  ;  a  little 
further  on  the  curve  takes  a  sudden  upward  direction, 
almost  perpendicular.  This  means  that  a  very  little  in- 
crease of  H  gives  an  enormous  increase  to  B.  The  curve 
now  bends  round  and  then  pursues  its  course  in  a  straight 
line,  still  rising,  so  that  it  makes  a  gentle  angle  above  the 
horiKontal.  Beyond  the  bend,  the  value  of  B  increases  very 
little  as  compared  with  H,  just  the  opposite  to  the  state  of 
affairs  below  the  bend.  For  example,  with  B  at  19,000,  and 
H  at  350,  it  requires  nearly  double  the  magnetising  force 
in  order  to  send  an  additional  -1,000  lines  through  the  iron. 
The  curve  may  be  divided  into  three  portions — the  stniight 
part  below  the  bend,  the  bend,  and  the  straight  part  beyond 
the  bend.  In  the  first  part,  the  iron  may  be  locked  upon 
as  being  unsaturated  ;  in  the  third  part,  as  approaching 
saturation. 

The  dia-critical  point  of  saturation  signifies  that  point 
on  the  curve  where  the  {>ermeability  of  the  iron  is  reduced 
to  one-half  of  its  maximum  permeability,  or  when  the  iron 
ii  half-saturated.  The  curve  for  cast  iron  is  much  after 
the  same  shape  as  for  wrought  iron,  but  being  below  iron 
shows  that  it  is  not  so  susceptible  to  magnetism,  therefore  it 
requires  more  magnetising  force  to  produce  the  same  induc- 
tion as  iron.  The  dia-critical  point  of  saturation  is  about 
three-quarters  that  of  wrought  iron.  Dynamo  magnets  are 
mostly  made  of  soft  wrought  iron,  and  it  is  usual  in 
dynamo  design  to  allow  about  14,000  lines  per  square  centi- 
metre. A  greater  induction  than  this  would  not  be  econo- 
mical, because  for  a  small  increase  there  would  be  the 
expense  of  a  very  much  greater  magnetising  force  required, 
and  it  would  be  cheaper  to  design  a  larger  magnet  by 
using  more  iron.  The  last  few  years  cast  iron  has 
been  used  with  success.  Owing  to  its  lower  suscepti- 
bility and  permeability,  a  larger  mass  is  necessary. 
The  advantages  for  it  are  that  it  can  be  cast  into  any  desired 
shape,  and  the  cost  of  production  is  made  much  less,  the 
economical  limit  for  it  is  about  10,000  lines.  Mild  steel 
has  also  been  adopted,  and  answers  its  purpose  well  ; 
its  permeability  lies  between  cast  iron  and  wrought 
iron,  and  where  the  steel  is  specially  prepared  it  is  almost 
as  good  as  the  latter.  When  the  greatest  susceptibility  is 
wanted,  iron  of  the  very  softest  kind  must  be  used,  and 
for  this,  Swedish  charcoal  iron  is  the  best ;  next  to  this 
comes  Lowmoor  iron.  Great  susceptibility  is  obtaineii  hy 
heating  the  iron  white  hot,  and  then  allowing  it  to  cool 
down  gradually,  extending  the  cooling  process,  say,  for 
several  days,  by  burying  it  in  sawdust,  ashes,  etc. 

AVlien  a  bar  of  iron  that  has  been  magnetised,  is  caused 
to  lose  its  magnetism  by  stopping  the  current  in  the  mag- 
netising coils,  it  will  be  found  that  a  certain  amount  of 
magnetism  is  left  in  the  iron  ;  this  amount  is  named  the 
"  residual  magnetism,"  and  is  dependent  on  the  retentive- 
ness  of  the  iron — the  softer  the  iron  the  less  is  its  reton- 
tivenose.  Iron  that  has  been  hardened  by  any  process  such 
as  hammering,  rolling,  etc.,  possesses  more  rctentiveness. 
The  haixinesa  of  iron  depends  on  the  amount  of  carbon  in 
its  com[K)sition.  Mild  steel,  like  wrought  iron,  has  very 
little  carbon ;  hence,  they  are  soft,  possess  high  perme- 
isbility,  and  low  retentiveness.  The  more  carbon  there  is, 
the  harder  becomes  the  metal,  such  as  hard  steel,  etc. 

No  two  pieces  of  iron  display  the  same  permeability,  and 
in  a  number  of  cases  it  has  been  found  that  two  lengths 
out  off  the  same  bar  differ  greatly  in  permeability.  It 
is  a  matter  of  the  highest  importance  for  a  dynamo  builder 
to  become  acquainted  with  the  magnetic  quality  of  the  iron 
he  buys,  otherwise  his  calculations  are  thrown  wrong.  The 
following  high  values  of  induction,  B,  or  lines  per  square 
centimetre,  have  been  obtained  by  Dr.  Hopkinson  :  I8,i!50 
for  wrought  iron,  19,840  for  mild  Whitworth  steel.  11,000 
for  cast  iron,  and  12,408  for  malleable  cast  iron. 


Foreign  elements  in  the  iron  make  a  very  great  differ 
ence  to  the  permeability,  such  as  tungsten,  manganese, 
sulphur,  chromium,  aluminium,  etc.  Upon  adding  about 
12  per  cent,  of  manganese,  a  compound  is  obtained  which 
is  almost  non-magnetic.  The  temper  of  the  metal  has  also 
an  effect  upon  its  magnetic  qualities.  All  magnetic  bodies, 
particularly  iron,  resist  any  alteration  of  their  magnetic 
condition,  those  which  are  magnetised  oppose  any  attempt 
to  demagnetise  them,  and  those  which  are  not  magnetised 
oppose  being  magnetised;  and  generally,  at  whatever  stage 
of  magnetisation  any  body  may  be,  there  is  always  a  certain 
opposition  shown  by  the  body  to  any  change  of  its  magnetic 
condition.  From  this  it  is  very  clear  that  a  body  which  is 
being  continually  magnetised  and  demagnetised,  will  con- 
tinually be  opposing  the  continual  change  of  condition. 

Such  a  state  of  affairs  is  exemplified  by  the  action  of  an 
alternating  current  upon  a  mass  of  iron.  The  iron  is  first 
gradually  magnetised,  due  to  the  rise  of  current  flowing  in 
one  direction  \  it  is  then  gradually  demagnetised  by  the 
falling  of  the  current ;  the  current  again  rising,  but  flowing 
in  the  opposite  direction,  again  magnetises  the  iron,  and 
again  falling  demagnetises  it.  These  operations  are  called  a 
magnetic  cycle,  and  are  shown  by  Fig.  14.  At  the  point  O  the 
iron  has  no  magnetism.  Upon  the  magnetising  force,  II,  in- 
creasing, asindieatad  by  horizontal  values,  themagnetic  induc- 
tion, B,  also  increases,  as  indicated  by  vertical  values.  This 
increase  stops  at  point  C,  thus  giving  the  curve  0  G  for  the 
riseof  magnetismin  tboiron.  The  magnetising  force,  H,  which 
is  now  100,  is  gradually  decreased,  and  so  the  iron  becomes 
demagnetised  ;    when  H  is  brought  back  to  zero  it  will  be 
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found  that,  instead  of  B  being  also  brought  back  to  zero,  it 
has  a  value  of  10,000,  as  shotrn  by  the  point  B  on  the 
demagnetising  curve  C  B.  As  the  current  now  changes  its 
direction  so  the  magnetising  force,  H,  also  changes  its 
direction,  and  this  is  shown  by  negative  values  plotted  to 
the  left  of  the  zero  line.  This  value  of  B — namely,  10,000 — 
is  what  is  termed  the  **  residual  magnetism  "  of  the  iron,  and 
its  amount  varies  considerably  according  to  the  nature  of  the 
iron.  Hard  iron,  as  steel,  holds  on  to  its  residual  mag- 
netism, while  soft  iron,  as  wrought  iron,  easily  parts 
with  it.  To  get  rid  of  it,  the  iron  must  be  magnetised 
again  by  sending  the  current  the  oppasite  way  round  the 
iron,  thereby  giving  the  magnetising  force  a  negative  value, 
and  this  is  precisely  what  an  alternate  current  does ;  so 
that  the  first  effectis  of  this  negative  magnetising  force  are 
to  neutralise  or  kill  this  residual  magnetism,  which  is  shown 
by  that  part  of  the  curve  from  B  to  A.  At  a  value  of  -  24 
for  H,  the  iron  is  entirely  demagnetised,  for  the  value  of 
B  is  then  brought  down  to  zero.  The  iron  is  now 
again  magnetised  by  the  gradually  increasing  negative 
values  of  H,  until  the  point  0'  is  reached,  which  is  equal 
to  C;  upon  decreasing  the  values  of  H,  and  so  again  demag- 
netising the  iron,  there  is  again  residual  magnetism  left, 
because,  when  H  is  at  xero.  the  value  of  B  is  10,000.  as 
shown  by  B'  in  the  curve  C  B'.  The  current,  changing  its 
direction  a  second  time,  brings  values  of  H  positive  again, 
and  so  the  rest  of  the  curve  B'A'is  formed  by  the  first 
values  of  H.  The  above  forms  a  complete  magnetic  cycle 
of  four  operations,  each  cycle  consisting  of  two  magnetising 
and  two  demagnetising  of  erations, as  indicated  by  the  closed 
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ctirTe,0  B  AC  F  A'.  On  account  of  this  re«du»l  m&gnetiim, 
the  ma^eticinductioD,  B,  always  lags  behind  the  magnetising 
force,  H,  as  can  be  seen  in  Fig.  14,  for  when  H  =  0,  B  = 
10,000 ;  the  same  when  the  current  direction  is  changed. 
The  whole  of  the  area  enclosed  by  the  closed  curve^ 
CBAC'B'A',  measures  the  waste  of  energy  that  takes  place 
due  to  ibis  hysteresis ;  this  wasted  energy  appears  in  the 
form  of  heat,  consequently  a  bar  of  iron  that  is  magnetised 
by  an  alternating  current  so  that  its  magnetism  is  being 
constantly  reversed,  will  rapidly  heat  up  to  a  consider- 
ible  degree.  The  greater  the  number  of  reversals  per 
second,  the  greater  will  be  the  loss  of  energy  in  pro- 
portion, and  the  greater  the  magnetic  induction  the 
greater  the  loss  also,  but  not  in  proportion — 100 
per  second  may  be  taken  as  a  common  practical 
number  of  cycles  for  an  alternating  current,  and  putting 
the  magnetic  induction,  B,  at  15,000,  we  may  say  that  for 
soft  wrought  iron  there  is  a  loss  of  1  "5  watts  for  every 
cubic  inch  of  metal,  or  about  16  h.p.  for  every  ton  of  iron 
used.  These  figures  will  give  some  idea  of  the  great 
amount  of  energy  that  is  dissipated  in  heat  in  mafisee  of 
iron  when  acted  on  by  alternating  currents.  Although 
there  are  several  other  detrimental  effects  besides 
residual  magnetism  which  are  together  classed  under 
the  name  of  hysteresis,  yet  residual  magnetism  is  the 
most  important  factor.  In  very  soft  annealed  iron 
this  residual  magnetism  may  reach  a^  much  ae  90  per 
cent,  of  the  maximum  induction — that  is,  upon  with- 
drawing the  magnetising  force,  90  per  cent,  remains  behind, 
80  that  the  bar  is  almost  as  strong  a  magnet  as  when  the 
current  was  flowing  round  the  magnetising  coils.  But  this 
great  amount  will  quickly  disappear  upon  the  slightest 
vibration  of  the  iron,  such  as  giving  the  metal  a  smart  tap, 
or  beating  it :  both  the  tapping  and  the  heating  cause  the 
molecules  to  be  put  into  an  increased  activity,  and  this 
destroys  the  magnetism.  Application  of  great  boat  causes 
a  ]»ermanent  magnet  to  entirely  lose  its  magnetism,  and 
this  stage  is  reached  when  the  iron  becomes  red-hot,,  and 
upon  cooling  down  the  metal  does  not  regain  its  magnetism. 

(To  be  continued.  J 


UQUID  OXYGEN. 
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The  phenomena  presented  by  liquid  oxygen  promise  to 
furnish  science  with  additional  data  for  the  completion  of 
chemical,  electrical,  and  magnetic  theory.  Prof.  Dewar, 
who  has  made  special  research  into  the  properties  of 
liquid  gases,  has  already  produced  small  quantities  of 
liquified  oxygen  obtained  under  great  pressure  at  very  low 
temperatures,  and  has  remarked  the  sky-blue  colour  &nd 
the  considerable  magnetic  properties  of  this  body.  But  its 
extremely  low  boiling  point,  182deg.  C.  below  rero,  has 
hitherto  prevented  any  appreciable  quantity  of  oxygen 
remaining  long  in  a  liquid  state,  and  the  intense  ebul- 
lition which  occurs  has  rendered  experiments  on  its 
magnetic  and  other  properties  difficult  to  accomplish.  On 
Friday,  however,  before  a  large  and  distinguished  audience, 
at  the  Royal  Institution,  Prof.  Dewar  kept,  during  the 
whole  of  his  lecture,  a  globe  the  size  of  an  egg  filled  with 
liquid  oxygen  in  a  tranquil  state  below  ite  boiling  point, 
evaporating  slowly  aa  water  at  ordinary  temperatures. 
This  result  he  accomplished  by  the  discovery  that  by  sur- 
rounding the  vessel  containing  the  liquid  by  an  extremely 
high  vacuum,  the  influx  of  heat-vibration  from  the  outside  air 
is  reduced  one-seventh,  as  is  indicated  by  the  amount  of 
escape  of  gas ;  or  by  further  precautions  even  to  a  still 
lower  amount.  The  vacuum  must  be  hi£;h  in  the  extreme 
meaning  of  the  term,  for  Prof.  Dewar  has  produced  vacuii 
measurable  not  in  miilionths  but  in  hundred-thousand 
millionths  of  an  atmosphere,  and  by  means  which  exhaust  a 
large  vessel  more  quickly  than  the  mercury-pump  exhausts 
the  smallest.  The  difference  in  temperature  between  the 
globe  of  liquid  oxygen  and  the  air  of  the  theatre  was  not 
leas  than  210deg,  C,  yet  the  globe  remained  four-fifths 
full  of  liquid  by  reason  of  its  vacuum  jacket  at  the  conclu- 
•ion  of  the  lecture. 

The  experiment  leads  to  some  interesting  considerations 
OB  to  the  principle  of  radiation  across  interstellar  space,  as 


our  own  world  has  its  "vacuum  jacket."  The  crucial 
experiment  would  be  an  hermetically-sealed  bulb  of  liquid 
oxygen,  self-poised  in  the  centre  of  a  perfect  vacuum — an 
experiment  impossible  under  present  conditions  (unless  the 
magnetic  properties  enabled  the  bulb  to  be  so  poised). 
There  is  always  some  connection  between  glass  spheres  and 
their  support,  as  well  as  convection  and  conduction  of  heat 
at  the  evaporating  surface. 

The  liquid  oxygen  so  obtained  becomes  the  means  of 
further  research  in  liquefaction  of  gases.  Prof.  Dewar 
showed  that  atmospheric  air  can  be  condensed  into  a  liquid 
at  ordinary  pressure  by  the  cold  of  liquid  oxygen  boiling 
under  the  air-pump.  But  liquid  air  itself  can  be  produced 
by  other  means,  and  the  cold  of  one  superposed  on  the 
cold  of  the  other  may  enable  the  final  task  of  liquefying 
(and  possibly  solidifying)  hydrogen  to  be  eventually  accom- 
plished. 

The  essential  difference  between  a  liquid  and  a  gas  of 
identical  composition  was  illustrated  by  the  behaviour  of 
atmospheric  air.  Air  liquefies  as  a  whole  with  the  usual 
proportions  of  oxy;j;en  and  nitrogen.  But  when  liquid  air 
is  allowed  to  boil  the  nitrogen  distils  off  first,  showing  no 
appreciable  admixture  of  oxygen  until  half  the  liquid  has 
evaporated.  Liquid  air  behaves  in  the  magnetic  field  and 
in  the  spectroscope  like  dilute  oxygen,  and  the  colour  is 
simply  a  more  watery  blue. 

The  most  interesting  part  of  Prof.  Dewar's  researches 
from  the  electrical  point  of  view,  undertaken  in  conjunc- 
tion with  Prof.  Fleming,  could  only  be  alluded  to  iu  the 
lecture.  It  is  found  that  pure  metals  reduced  to  these 
abnormally  low  temperatures  increase  in  conducting  power, 
perfectly  pure  metala  showing  a  conductivity  increasing  as 
the  temperature  falls  in  such  a  manDer  that  alt  the 
temperature-curves  if  produced  would  pass  through  the 
zero  of  absolute  temperature.  Electricity  would  pass 
through  a  wire  of  pure  metal  in  interstellar  space 
absolutely  without  loss.  But  the  smallest  impurity 
or  alloy  destroys  this  condition  of  perfect  conductivity. 
On  the  other  hand,  non-metallic  bodies  so  cooled  show  a 
conductivity  decreasing  with  the  fall  in  temperature. 
These  investigations  await  interpretation.  Meanwhile, 
science  is  furnished  with  another  test  of  purity  of  element. 
Nickel  prepared  in  the  ordinary  way  does  not  conform  to 
the  law,  but  nickel  deposited  by  Mr.  Mond^s  process,  from 
its  combination  with  carbon  monoxide  obeys  this  law  per- 
fectly. We  do  not  yet  know  what  an  '*  element "  is,  but 
the  experiments  allow  it  to  be  stated  that  some  at  least  of 
the  chemical  elements  do  behave  in  a  manner  totally  distinct 
from  compounds.  At  the  low  temperatures  produced, 
chemical  forces  remain  in  abeyance,  and  oxygen  becomes 
as  inert  as  nitrogen.  At  a  temperature  that  is  conceivably 
possible  to  produce^  all  molecular  motion  ceases,  and  every 
^as  becomes  rigid.  At  —  273deg.  C,  or  absolute  zero, 
hydrogen  itself  will  become  solid  and  all  matter  will 
become  dead. 

The  Goldsmiths^  Company  have  so  far  provided  the  funds 
for  these  extremely  important  experiments,  and  it  is  to  be 
hoped  that  the  research  will  not  be  abandoned  for  want  of 
financial  means  until  carried  to  the  utmost  logical  con- 
clusion. 

While  writing  of  these  experiments,  it  may  be  mentioned 
that  before  the  Acadi^mie  des  Sciences  at  Paris,  (  ti  25th 
ult.,  u  paper  was  read  on  the  magnetic  effects  of  oxygen 
gas  at  diverse  temperatures  by  M.  P.  Curie.  The  appa- 
ratus used  and  the  curves  obtained  are  given  in  L'ElectricUn 
for  January  21.  M.  Curie  finds  that  at  each  temperature 
the  coefficient  of  magnetisation  of  oxygen  is  constant  at 
whatever  strength  of  field  observed  (200  to  1,350  C.G.S. 
units).  He  has  also  verified  the  fact  that  when  varying 
the  pressure  from  5  to  20  atmospheres  the  coefficient  of 
specific  magnetisation  does  not  vary  appreciably.  He  obtains 
the  result  that  /',  the  coefficient  of  specific  magnetisation  of 
oxygen  gas,  between  20  and  460deg.  C,  varies  in  inverse 
pro|>ortion  of  the  absolute  temperature.  This  result  is  re- 
garded as  very  important  as  regards  the  theory  of  magnetism. 
Oxygen  being  a  magnetic  body  of  simple  molecular  forma- 
tion, the  study  of  its  properties  is  likely  to  lead  to  clearer 
notions  as  regards  magnetic  phenomena  generally.  The 
coefficient  magnetisation  of  air,  X,  considering  only  the 
oxygen  it  contains,  can  be  calculated,  says  M.  Curie,  at 
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one  atmosphere  by  taking  the  formula  10**  X^  =  2,760 
•^  T-,  T  being  the  absolute  temperature.  This  formula 
can  be  used  for  any  temperature  for  making  the  corret^tions 
necessary  in  magnetic  determinations  carried  on  in  air 
(granting  that  air  does  not  vary  in  composition  with  the 
temperature), 

The  results  of  French  investigators  are  suggestive,  and 
now  that  by  Prof.  Dewar's  research  it  is  possible  to  obtain 
tranquil  liquid  oxygen,  we  may  expect  to  have  some  of  the 
obscure  points  on  the  theory  of  magnetism  satisfactorily 
settled,  or,  at  least,  a  more  widely  embracing  theory  deBned. 


MALLEABLE   CAST  IRON   FOR   FIELD   MAGNETS. 

BY   F.    R.    MARKUAM 

In  these  days  of  competition,  when  small  economies  have 
to  be  practised,  dynamo  manufacturers  are  naturally  turn- 
ing their  attention  to  materiata  for  field  magnets  'which  can 
be  castas  nearly  as  possible  to  the  required  shape,  in  order 
to  diminish  the  Urge  amount  of  machining  entailed  by  the 
use  of  wrought  iron.  Cast  steel  is,  of  courfic,  being  laigely 
used  ;  its  merits  and  demerits  are  now  pretty  well  under- 
stood, and  tests  of  various  samples  of  it  have  appeared  in 
the  technical  papers. 


Fi«.  1. 

Malleable  cast  iron  is  also  to  some  extent  being  used, 
though  the  writer  does  not  remember  having  seen  any 
tests  of  it  published.  As  he  has  recently  been  making  a 
number  of  tests  on  dififerent  materials,  amongst  others  this 
malleable  cast  iron,  he  sends  you  some  results  in  the  hope 
that  they  may  prove  interesting  to  your  readers.  The 
samples  tested  were  three  in  number,  and  were  received  in 
the  form  of  bars  2in.  in  diameter  and  18in.  long  ;  these 
were  parted  so  as  to  allow  of  two  rods,  hin.  in  diameter, 
being  turned  out  of  each,  one  from  the  centre,  C,  and  one 
from  the  outside,  B,  of  the  original  bar,  as  shown  in  Fig.  1. 
The  rods  were  then  tested  in  a  Hopkinaon  yoke  with  a 
ballistic  galvanometer,  by  the  method  of  reversals. 
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The  results  are  plotted  oti  Curves  B  and  C,  Fig.  2,  being 
the  average  curve  of  the  three  samples  cut  from  the  outside 
of  the  bars ;  C  the  average  curve  of  those  cut  from  the 
centre.  In  each  case  the  individual  curves  never  varied 
more  than  a  very  little  from  the  average  curves  given. 
Curves  A  (wrought  iron  cut  from  a  magnet  forging)  and  C 
(an  ordinary  caat  iron)  are  also  given  for  reference. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS,  Jan.  26. 

Mr.  W.  H.  I'KEstvK,  F.R.S.,  Pi-o^idont,  in  the  chair. 

Tho  foUowing  is  the  liitt  of  members  bAllobod  for : 

Mcmher. — Vincent  Sydney  AUpress,  55,  Victoria-street,  Wwt- 
mini*t«r,  S.W.; 

A  sxor  if  it  e  A.— Albert  Annn,  **  Konraore,"  I.ennard-ro»d,  New 
BeeUcnlmm  ;  Matthew  Henry  Barber,  10,  (or|>onit ion-street, 
Miti]chw*ter  ;  John  Ricliartl  Bradford,  Telegraph  Ollice,  Brisbane; 
H.  Diivi.^,  The  National  Telephone  Comimny,  Limited,  Oxford-court, 
E.i'.;  William  DouglftM,  63.  Vork-plftcc,  Edinburgh:  Frederic  T  hood  or 
Kijtrore,  122,  Charing  Crow-road,  W.C  ;  Ku8#eli  Forrester 
Kerguaoii,  2,  Great  Wincheater-street,  E.C ;  Alexander  William 
Frayne,  CliarterH  Towors.  Queensland  ;  Edward  Leader  Hanna, 
Hookhampton,  Queensland ;  Charles  Edward  Jones,  1,  Birch- 
fitreet,  Wolverhampton  ;  Francis  Lydall,  Siemens  Laboratory, 
Kin^'V  CoUoire,  W.C;  M.  R.  Marffesson,  ;^9,  Victoria-street,  West- 
minster, S.W.;  W.  C.  Martin,  137,  West  Renont-atreet,  iUasgow; 
Michael  Charles  Meaby,  St.  Lake's  Vestry  Hall,  City-road,  E.G.; 
Charles  Wesley  Sargeant,  Blackall,  Queensland  ;  John  Sinnott, 
ihe  !*OBt  Office  Belay  SuifT,  Haverfordwest ;  Charles  A  Stevenson. 
M  InMl.C.E.,  F.K.S.K,  84.  Goorpo  street,  Edinburgh;  Philip 
Ihotroii  Unwin,  Lordswood  Ixwl^^c,  Harborno,  Birmingham  ;  Alfred 
WulFoii,  ;j  (iratijrerojitl.  *Siiiiill  Heath,  Hiiinii)i;ham  ;  *Jcotv« 
A  1*  Wiyniotil.li  (W,  I>i  hUiohl  road.  Charlton.  Kent:  F.  A.  8. 
^\'uriMijll,  Tho  National  Telephone  Comtiany.  Limiteil,  Oxford 
cniirf,  K  C 

Stittit  i(/^.  _ Aloe  Alfred  Hcudlu,  Holvwlcre,  Kent ;  Waller 
Kynon,  57,  iMronth  hkkI  Stainfonl  Hill,  N.;  <JiU»ert  Hult<iroon. 
lt>.  Whirhtek-road,  Compel  Oak.  X.W.;  DauRlas  Kerr  HaU.  Hill 
Vinw,  Hijjh  Barma  ;  <ipor^;o  Kemp,  Univorsity  (^ollejie.  I»iidon  ; 
William  Miurny  Morriwin,  Birohwood,  Inverness  N.B  ;  Herbert 
lirynn  I'oynder,  «S,  Kliot-place,  Bluckheath. 

After  Lite  fontial  buBiimt*8  the  IVeeidcni  read  his 
INAlHiURAL  ADDRESS. 
1.— Tjclkobapuy. 

Ha^nng  completed  my  fortieth  year  of  continuous  servico  in 
developing  tho  practical  npplicatioiiH  of  electiicity  for  the  use  and 
convenience  of  man,  it  hjis  apjioaroil  to  me  that  I  could  not  hetter 
repay  tho  hi^h  compliment  you  have  conferre*!  on  me  by  electing 
ino,  for  tho  second  time,  to  be  your  iVesident  than  by  surveying 
ancl  criticising  tho  OTowth  of  the  various  branches  of  electric^ 
imlaptry  with  which  I  have  been  more  or  less  associated  during 
UiiH  loni;  period. 

In  1S52,  wlien  I  coramcncod  my  eii^neering  career  in  the  office 
of  Mr.  Kdwin  Clark,  member  of  tho  Institution  of  Civil  Engineers, 
tho  electric  telegraph  wap  in  its  infaTicy—  tho  cieedle  system  of 
t 'onke  und  Wheatstono  in  England,  the  electromrtfjnetic  recorder 
of  Morse  in  America,  Mie  sounder  of  Steinheil  in  (leraiany.  and 
the  sema]ihorG  of  Bregaot  in  France.  weroHtruggling  into  existence 
aiLfaiiist  )idveri«ity  and  ij^uorauce.  Tliey  were  crude  in  their  form, 
fllow  in  their  action,  and  uncertain  in  their  working. 

The  acquisition  of  practical  exi^rience,  tl»e  reforming  tendency 
of  inventive  goniufl,  the  dcvolopraont  of  commercial  businss,  tho 
want«t  of  iiifferont  countrirn,  gradually  eliminated  tho  weak, 
encouratretl  tho  ntronj;,  and  [nomottxl  novelty.  The  fittest  sur- 
vived, but  even  -10  yoarK  haw  not  necn  finality.  Wo  are  improving 
and  advancing  im  fa^t  now  im  we  over  were. 

In  lHr>2,  the  principal  iuHtrumcnt  used  in  England  was  the 
dioiiblenocdie.  It  ref|uired  two  wires  for  its  operation.  Oar 
ollicop  wore  fictofl  with  ma8eivo  Greek  tomplee,  foehioned  in  wood, 
containiug  in  their  interiors  the  gidvanomctorfi  and  commutators 
by  which  the  elements  of  languaj_re^  were  to  be  tranHmitted  instan- 
taneously between  London  and  Edinburgh  and  other  towns.  This 
wonderful  structure,  eo  much  priced  in  its  day.  is  now,  like 
aomo  antediluvian  tnonfiter,  discovered  only  in  our  museums  ; 
but  it>8  memory  is  dear  to  those  who,  like  mysvlf,  struggled  with 
ita  troublcB,  aud  who  loarut  m06t  of  what  thoy  kuow  by  muetoring 
its  whinifl  arid  con(|uoring  its  vagaries. 

The  semaphore  ban  also  been  relegated  to  the  museum,  and  the 
Morse  recorder  ia  gradually  disappearing  to  the  same  refuge,  but 
its  i^truggieH  for  exiHtence  is  more  prolonged  aud  better  main- 
tuinofl.  Tbe  telegraphic  tory  who  sees  virtue  in  a  tape,  and  be- 
lieves in  the  greater  accuracy  of  a  record,  still  exists  in  targe 
numbers  in  various  parts  of  Europe  ;  but  ho  has  disappeared  from 
the  United  State?  of  America  and  from  England.  The  ear  is  more 
accurate  than  the  eyo.  and  more  rapid  in  dociphering  those  fleet- 
ing signals  that  convey  language. 

Tbe  recoiti,  however,  remains  in  Whe&tstooe's  automatic  appa- 
ratus and  in  Prof.  Hughes's  beautiful  typewriter,  which  delivers 
the  message  to  the  receiver  in  clear,  bold,  Roman  characters — an 
instrument  that  has  weathered  every  storm,  and  la  now  the  great 
international  medium  of  communication  between  all  European 
nations. 

Tbe  ()eculianty  of  the  telegraph  is  its  great  cosmopolitan 
character.  It  unites  all  nations  by  oue  language,  and  conneota 
thorn  together  by  the  same  metallic  nerves.  It  has  broken  down 
Chauvinistic  doctrines  and  national  prejudices.  In  England  we 
care  not  whence  invention  springs  ;  u  now  process  or  an  evident 
im  provement  is  US  welcome  from  Timbuctoo  as  from  St.  Martin's  le- 
(irand. 

The  instrument  that  we  have  principally  developed  in  England 
irt  the  automatic  fa&t-*ijeod  apparatus,  based  on  a  princiiilo  of 
preparing  me^^>ages  for  transmission  by  punching,  devised  by 
Alexander  Bain  in  IS4S,  and  improved  in  its  mechanical  details  by 
Mr.  Augustas  Strdh  in  1806. 
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Thi«  has  been  my  spoGi&l  pet,  and  with  the  electrical  omUtance 
o!  Mr.  J.  B.  Chapman,  and  the  mechanical  skill  of  Mr.  J.  W. 
Wiilmot,  aU  the  illfl  that  telegraphs  are  heir  to  have  been  rout'cd, 
and  the  practical  (speed  of  working  has  been  multiplied  more  than 
sixfold. 

It  hafl  been  one  long  continual  contest  between  patient  ob^erva- 
lioD,  Inventive  skill,  careful  experiment,  and  technical  acquirement 
on  the  one  hand,  and  resistance,  elcctroRtatic  capacity,  inertia 
(electromagnetic and  mechanical), bod  insulation, impure  materiaU, 
imperfect  workmanship,  etc.,  on  the  other.  But  we  ha\*e,  Htep  by 
•tc|iw  won  all  alone  the  line :  75  words  per  minute  have  become 
900;  a  possible  ISM)  has  become  an  actual  600.  Duplex  automatic 
working  over  cable  lines  is  possible,  and  modes  of  working  have 
beea  introduced  that  were  thouf^ht  at  one  time  chimerical  and  im- 
peasible. 

All  these  things  have  boon  done  without  recourse  to  the  Patent 
Ot&oe.  Dozens  of  improvement*)  hnvo  been  etrected  which  in 
ordioary  commercial  life  would  have  been  jiatcnted  and  published, 
and  received  recognition.  The  absence  of  a  patent  has  led  to  the 
belief  in  the  abeence  of  invention.  An  actual  sixfold  capacity  for 
carrying  meeBages  ia  an  answer  to  thii«  eiupposition. 

The  Ho^hen  typewriter  has  this  year  been  succossfully  duplexed 
between  London  and  the  Continent,  a  problem  which  hod  hitherto 
baffled  all  attempts  at  a  satiflfactorv  Holution. 

The  use  of  electromotorsinstead  of  wei^ht^  on  this  instrument  and 
on  the  automatic  apparatus,  and  the  excen^ive  use  of  accmututors 
instead  of  primary  battorica,  may  bo  mentionod,  although  Hme 
«ill  not  permit  me  to  refer  to  a  hoHt  of  minor  improvements  which 
have  been  effected. 

The  ro&ulta  to  which  I  hiwo  referred  have  not  been  attained 
without  very  eiiecial  attention  to  (pioHtions  of  oonntruction  and 
mainteoanco  of  the  wires,  both  aerial  and  submarine,  and  a  very 
complete  system  of  teist  is  now  applied  both  before  and  after  every 
line  is  completed. 

In  the  early  days  of  telegraphic  communication  very  rough  and 
crude  teats  were  applied,  and  the  condition  of  the  lines  caused 
•orioue  diiiicultics,  but  at  tlio  prot^nt  day  we  must  ascorUiin  the 
parity  of  the  metal  employed,  its  mechanical  strength,  its  elec- 
trical resistance  and  cafwcity,  its  insulation  resistance,  and  the 
relatiotiship  between  the  latter  and  the  conductor  resistance,  :ia 
well  a»  its  »pcod  value. 

The  employment  of  copi>er  as  the  conductor  su8|)endod  on  [Mjles 
in  place  of  iron,  which  was  inaujfnrahod  nl.  my  instip^ation  in  ISS4, 
by  a  vory  costly  experiment  between  Lcrtulon  and  Nowca.'»tlo,  has 
bad  a  material  influence  in  increasing  the  speed  of  working  and 
unprovintr  tolcgmphv. 

This  18  due  not  only  to  its  reduced  resistance,  but  to  the  abitonce 
of  electromofcnetic  inertia  in  a  long,  single,  suspended  cop[>or 
wire.  AU  our  long  importimt  telegraphic  circuits  are  now  built 
with  copper. 

One  of  the  arguments  uso<.)  against  the  prujjosud  trannfor  of  the 
telegraph?  to  the  State  was  the  notion  that  invention  would  not  bo 
fosterea  by  a  (Government  Department  ThiK  has  been  entirely 
fabdiiod.  Telegraphy  has  been  advanced  in  this  country  more 
rapidly  by  the  British  Post  Office  than  by  any  private  undertfl.k- 
inff,  and  wo  have  certainly  shot  ahead  of  our  smart  cousins  on  the 
OfcEer  side  of  the  Atlniittc,  from  whom,  however,  I  am  proud  to 
aay,  I  learnt  bo  much  on  my  viHit.")  in  1877  and  ISS4.  Their 
eogineers  are  looking  to  ua  to  develop  their  invofitiouH,  and  wo 
h»Te  done  so.  They  cannot  always  get  them  taken  up  in  the 
Statos.  Diplox,  quadrunlex,  and  multipiov  tolography  are  im- 
portations from  them,  out  they  have  boon  improved  in  our 
■erTioe  by  our  own  developments,  and  have  now  become  thcHtnple 
and  the  standard  modes  of  workint;.  No  one  has  done  more  to 
effect  this  object  than  Mr.  M.  Cooi^er, 

An  accident  in  the  drafting  of  tne  Act  of  Parliament  of  1SG800 
transferring  the  telegraphs  from  the  Imnds  of  private  coiii[Ktnies 
to  that  of  the  State,  has  led  to  a  tremondous  development  of  news- 
paper reporting  in  England.  Few  people  are  aware  of  the  im- 
mense businees  done  for  the  Press.  The  growth  of  Press  messages 
i«  shown  in  the  fact  that  2l,701,9tiH  words  \itiii\  for  in  1H71  have 
grown  in  1891  to  600,409.000— an  average  of  nearly 'J.OtW.fXXlworde 
fwr  day. 

When  Mr.  Oladstone  Sfwke  at  Xewcostle,  at  the  National 
Liberal  Federation,  in  1891,  ."ttMJ.T'H  words  were  signalled  Lo 
dilTercnt  parts  of  the  country.  This  kind  of  business  i»  not, 
however,  confined  to  the  Post  Office.  The  Exchange  Telegraph 
Company,  which  commenced  operations  in  1872,  working  under 
(he  license  of  the  Postmaster-General,  has  in  London  over  800 
infitruments  at  work  (120  being  in  newspaper  otfices),  distri- 
buting a  daily  average  of  ^{..'181, 134  Mords  to  various  receiving 
inntrumentM,  orlapted  to  tlio  requirements  of  the  resi>ecli\e 
services.  The  financial  intelligence,  for  example,  being  tranemitterl 
over  instruments  furnished  with  type-wneets  containing  the 
various  fractions  most  in  use  in  Stock  Exchange  quotations.  The 
latest  form  of  this  instrument  prints  at  the  rate  of  40  words  per 
minute.  General  and  parliamentary  intelligence  are  distributed 
to  the  clubs  over  column  printers,  and  legal,  sporting,  and  [>arHa- 
oaentary  newH  to  newBpa|)ers  on  specialty  fast  ta[)e  printers. 
Oftpable  of  delivering,  in  the  hands  of  skillc<I  o[>crators,  45  full 
words  per  minute  to  any  number  of  subscribers  simultaneously. 
The  news  transmitted  is  chiefly  commercial  and  financial,  amount- 
ing to  2.775,000  words  per  dav. 

To  return  to  the  purely  State  telegraphy.  Some  idea  of  the 
growth  of  the  general  telegraphic  business  of  the  country  may  be 
gathered  from  the  following  statement,  which  gives  the  total 
number  of  measages  paid  for  in  each  year  : 

1862     211,137 

1869      6,830,000 


Transfer  took  place  in  1870. 

1882 31,345,861 

1892 70.215,439 

The  monopoly  of  the  Post  Office  is  a  mutual  co-operative  con- 
corn,  in  which  every  member  of  the  community  has  an  interest, 
and  which  everyone  helps  to  maintain  in  efficiency  and  good 
working  order  by  watchful  supervision.  It  is  not  a  mere  com- 
merciul  industry,  maintained  for  the  benefit  of  the  few  who  have 
risked  their  capital  in  speculation.  It  is  maintained  for  the  general 
good  of  the  community,  and  for  the  public  service.  Everyone  can 
criticise  and  growl,  and  everyone  does  when  be  gets  the  chance, 
Aiid  would  probably  giowl  if  he  had  not  the  chance.  There  is 
always  joy  in  the  soul  of  the  editor  when  he  discovers  a  fault  in  a 
(iovcriiment  official. 

We  public  servants  do  nob  object.  We  rely  on  public 
criticism,  and  our  sole  object  is  to  serve  our  masters,  with  a 
conscientious  determination  to  do  our  daty  to  the  best  of  our 
ability. 

II.— Submarine  Tkleorapiiy. 

In  1852  the  only  working  cable  was  that  laid  between  Dover  and 
Calais  by  the  Submarine  Telwraph  Comjiany,  under  the  auspioes 
of  Sir  Jame^  ('annichaol  (one  naa  been  laid  between  Anglesoa  and 
Ireland,  but  failed  on  the  second  day).  Those  between  Dover  and 
Ostond,  Orfordness  and  Holland,  and  between  Scotland  and  the 
North  of  Ireland  followed  in  1S53  ;  and  several  miles  of  the  first- 
tiiimed  cable  have  remained  down  ever  !*tncc,  and  fonn  |>arta  of  the 
presont  cable  between  Ramsgate  and  Oi*tond. 

In  those  eailv  days  I  was  much  engaged  in  testing,  laying,  and 
maintaining  submarine  cables,  and  in  1858-62  wos  engineer  to  the 
Channel  Islands  Telegraph  ComiMiny,  whose  cable  lictween  Portland 
and  Aldemey  gave  such  immense  trouble,  from  the  nature  of  the 
ground  near  cither  end,  that  it  had  eventually  to  be  abandoned, 
becuuBO  the  busitiuwH  iliicl  not  imy  for  the  coet  of  maintenance.  A 
now  cable  was  laid  in  1870  over  a  different  and  better  route,  and 
now,  ISO:?,  the  islands  maintain  cables  of  three  conductors. 

The  growth  of  submarine  ciiblos  about  the  world  is  extraordinary. 
The  total  mileage,  which  in  1852  was  87  nautical  miles  (luiute)/ 
now  reaches  a  total  of  I3!),594  nauts,  of  which  14,479  nauta  belong 
to  various  Government  odniiniatrations. 

The  experience  of  early  days  huH  taught  us  how  essential  it  is  to 
have  accurate  surveys  of  the  bottoms  to  be  crosae<l  before  trusting 
cables  to  their  tender  mercies  ;  and  thus  geography  and  biology 
have  been  immensely  bcnoHtod  by  the  wora  of  the  electrical 
engineer. 

By  the  end  of  IK55  the  North  American  lines  had  extended  to 
Newfoundland,  while  tlioKC  in  Europe  reached  the  Westof  Ireland, 
un<I  a  Kchume  wom  .started  to  connect,  by  a  cable  across  the  Atlantic, 
the  New  World  and  the  Old.  (^yrus  t'iold,  as  vice-president  of 
the  New  York  and  Newfoundland  Telegraph  Company,  obtained 
the  Hole  right  to  Und  cables  in  Newfoundland,  Nova  Scotia,. Prince 
Edward's  Island,  and  the  State  of  Maine,  and  the  Atlantic 
Telegraph  Company  was  formed  by  him  to  make  and  lay  the 
cahlo. 

The  first  attempt  was  made  in  August,  1857,  by  H  M.S. 
**  Agamemnon,"  and  the  U.S.  frigate  "Niagara";  but  after 
[Miying  out  about  :W0  miliw  from  the  Valcntiu  end  the  cable  broke 
ami  tliG  ex[}cdition  wa^  abandoned  until  185S,  when  the  same 
two  ^hi[)i>,  thii4  time  commencing  in  mid  Atlantic  imd  steaming 
in  opixiHito  directions,  succeeded  in  laying  the  cable:  but  after 
T-^'2  messages  had  been  sent  through  it  again  failed,  in  October, 
1H.»S.  Several  unsuccet^ful  attempts  were  made  to  pick  it  up, 
and  the  Atlantic  achomo  remained  in  abeyance  until  Htj5,  when 
a  heavier  cable  ■wm*  HucccHflffulIy  laid,  being  the  commencement  of 
the  prcHcnt  Anglo- American  Company's  system,  with  its  four 
cables  now  working  across  the  Atlantic.  There  are  now  11  cables 
bridging  the  Atlantic  Ocean. 

Between  this  country  and  the  Continent  all  the  cables  (with 
the  exception  of  those  to  Norway,  those  to  Spain,  and  those  form- 
ing the  connections  with  the  Eastern  Telegraph  Company's 
systom)  now  belong  to  the  respective  Government  aa  ministrations, 
and  are  all  maintained  by  them. 

Tbo   British    Post   Ollice  owns  and  maintains  those  to  Holland 
and  one  of  those  to  (rermany,  while  those  to  Belgium  and  Franco 
containing  37  wires,   are  joint  property ybuti  jnaintuned    by  the 
British  PoBt  Office.  U  : '  UiM  J 

By  far  the  greatest  cable  corporation  m  the  world  is  the  Eastern 
Telegraph  Company,  whose  system  of  25,376  miles  stretches  from 
Cornwall  to  Bombay,  connects  the  northern  and  southern  shores  of 
theMediterranean  with  Malta,  and  joins  ui)  the  various  other  islands 
of  the  Mediterranean  and  the  Ivovant.  This  company,  in  conjunc- 
tion with  the  Eastern  Extension  and  the  Eastern  and  Snath  A&ican 
Coui[uiDies,  also  gains  access  to  Australia  and  New  Zealand  on  the 
one  hand,  and  to  the  Cape  of  Good  Hope  on  the  other,  the  com- 
bined mileage  reaching  a  total  of  no  less  than  47,151.  This  enor- 
mous system  has  all  grown  up  within,  practically,  the  last  23 
years. 

The  form  of  cable  has  practically  remained  unaltered  since  the 
original  Calais  cable  was  laid  in  IH51.  Various  sixes  of  core  and 
armour,  and  various  modes  of  protection  from  decay,  have  been 
used  to  suit  different  routes,  but  the  cable  of  to-da^  may  be  said 
to  be  typically  the  same  as  that  used  in  the  English  C'hannel  in 
IS51,  and  in  the  Atlantic  in  1865.  ^ 

(  To  be  continutd,)      ^  «>  UU  1    I 

*  It  is  a  verv  general  custom  to  spell  this  abbreviated  term  for  a 
nautical  mile  knot,  but  a  knot  is  a  velocity,  not  a  length.  It  is  a 
oaulioal  mile  per  hour.' 
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STORAGE-HEAT  OR  ELECTRICAL  ENERGY. 

Prof.  Unwin,  in  his  eecond  Howard  lecture  at  the 
Society  of  Arts  last  Friday,  described  more  fully  the 
proposed  apparatus  desipjned  by  Mr.  Dniitt  Halpin 
for  heat  storage,  and  the  bearing  such  storage  has 
upon  central-station  working,  as  well  as  its  bearing 
in  certain  cases  where  much  heat  is  generated,  and 
under  existing  circumstances  more  or  less  lost.  We 
briefly  referred  in  our  last  issue  to  the  apparatus, 
but  a  few  more  details  will  make  the  matter  clearer. 
Mr.  Halpin  suggests  the  use  of  cylindrical  thermal 
tanks  of  8ft.  diameter  and  30ft.  long,  each  of  which 
would  have  a  capacity  of  84,000!b.  of  heated  water. 
Restricting  our  view  for  simplicity  to  a  single 
thermal  tank  and  its  accompanying  boiler.  The 
latter  is  so  connected  with  the  former  as  to  allow  of  a 
free  circulation  of  water  with  the  boiler  always 
fall.  Steam  is  taken  from  the  thermal  tanks.  Inci- 
dentally, it  may  be  noticed  that  the  depreciation  of 
the  tanks  will  be  smaller  than  that  of  boilers, 
because  the  deterioration  through  contact  with  fire 
does  not  occur.  It  is  proposed  that  the  water  in  the 
thermal  tanks  be  heated  at  full  charge  to  406deg.  F, 
corresponding  to  a  steam  pressure  of  1651b.  absolute. 
The  engines  would  work  at  1301b.  pressure,  or 
347deg.  F.  absolute,  so  that  the  range  of  tempera- 
ture available  is  406deg.  —  347deg.  =  59deg,  Allowing 
for  the  change  in  the  specific  heat  of  water  at  these 
temperatures,  each  pound  of  water,  whilst  its 
temperature  fell  through  59deg.,  would  give  off  61 
thermal  units.  The  total  heat  of  steam  at  1301b. 
pressure  is  868'8  heat  units,  Under  the  above  con- 
ditions, if  each  pound  of  water  gives  off  61  units, 
the  number  of  pounds  of  water  to  give  868'8  will  be 

868*8 

=  14'24,     However,    leaving    a    margin    for 
61 

losses,  we  may  aay  that  161b.  of  water  will  be  required 

to   generate  lib.  of  steam.    As  we  have  in  each 

tank  84,0001b.  of  water,  51^  -  5,250  is  the  num- 
ber of  pounds  of  steam  that  can  be  obtained  at 
1301b.  pressure.  Taking,  then,  that  each  tank 
under  the  assumed  conditions  will  provide  as 
required  in  large  or  small  quantities  a  maximum 
of  5,2501b*  of  steam,  what  will  that  do  for  our 
engines?  Prof.  Unwin  estimated  that  condensing 
engines  would  take  181b.  of  steam  per  effective 
horse-power  hour,  and  non- condensing  engines 
would    take    251b.       Hence   such    a  thermal  tank 

5  250 
would,  in  the  first  case,  supply    '       ,  or  nearly  291 

18 

effective   horse-power  hours,  while  in   the  second 

5  250 
case  the  supply  would  be  -^— —,  or  2 10 effective  horse- 

25 

power  boors.     It  will  be  well  to  call  attention  here 

to  one  remark  of  Prof.  Unwinds.     The  lecturer  made 

a  reservation  to  the  efiect  that,  considering  one  boiler 

and  one  tank  only,  he  had  no  difficulty  in  agreeing 

that  the  thermal   storage  suggestion  would  do  all 

that  was  said  it  would  do,   but  when  a  battery  of 

boilers   and  storage  tanks  were  used,   there  might 

be   difficulties  which   it   was   not   easy  to  foresee, 

but  which   might  play  an  important   part  in   the 

matter.      Thus    steam    might    be  generated   in   a 

part   of   the    battery   where    it  ^as    not   wanted, 
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yet  nothing  but  a  trial  would  prove  or  disprove 
the  practicability  of  the  acheme.  As  regards 
cost,  some  detailed  estimates  were  given,  but 
it  will  be  sufiScient  to  say  that  the  estimate  for  a 
2,000-h.p.  central  station^  which  would  consist  of 
three  boilers  and  24  thermal  tanks,  would  be  about 
j£5,000  more  than  if  equipped  in  the  present  manner. 
If,  however,  there  was  a  sa^nng  of  ha!f-a-pound  of 
coal  per  effective  horse-power  hour,  this  saving 
alone  would  pay  a  good  percentage  on  the  extra 
cost. 

Thus  far  with  central  stations.  It  must  again 
be  emphasised  that  Mr.  Druitt  Halpiu's  plan  only 
proposes  a  saving  on  the  boiler  losses ;  it  has 
no  effect  upon  the  enpne  or  other  losses.  The 
value,  of  this  saving  for  central-station  work  io 
not  yet  proved,  but  in  other  cases  the  economy  is 
assured  if  the  batteries  of  thermal  tanks  are  made 
practicable.  An  intermittent  demand  upon  such 
tanks  hardly  affects  their  economy.  It  becomes 
merely  a  question  of  manipulation  of  the  reducing 
valve.  Prof.  Unwin  referred  to  two  directions  in 
which  considerable  economy  might  be  effected.  A 
large  number  of  towns  are  now  employing  or  erecting 
refuse  destructors.  These  destructors  are  kept 
burning  night  and  day,  year  in  and  year  out.  Several 
investigators  have  given  estimates  of  the  beat  waste. 
^As  our  readers  know,  Prof.  G.  Forbes  has  paid 
special  attention  to  this  subject,  and  Mr.  G. 
Watson  has  published  elaborate  investigations. 
Mr .  Bennet t ,  the  borough  engineer  at  South- 
ampton, has,  we  believe,  had  destructors  burn- 
ing continuously  for  seven  years,  and  has,  to 
a  large  extent,  utilised  the  waste  heat  in 
generating  steam  for  driving  dynamos  and  other 
machines.  Usually,  ordinary  machinery  runs 
through  the  day  only,  and  so  the  heat  gene- 
rated while  not  working  is  lost.  If  the  ordinary 
machinery  is  supplemented  by  dynamo-driving,  a 
greater  part  of  the  heat  is  utilised,  but  if  Mr. 
Halpin's  plan  was  adopted,  all,  or  nearly  all,  the 
heat  might  be  economically  used.  In  some 
instances,  according  to  Prof.  Forbes,  the  heat  now 
wasted  in  the  use  of  refuse  destructors  would 
almost  or  quite  suffice  for  the  artificial  lighting  of 
the  district  supplying  the  refuse.  We  cannot  go 
quite  80  far  as  this  for  a  general  assertion,  because 
the  refuse  of  one  district  differs  enormously  from 
the  refuse  of  another,  and  again,  the  refuse  differs 
greatly  from  day  to  day.  Stilt,  there  is  no  doubt 
this  scheme  of  Mr.  Halpin's  will  receive,  as  it 
deserves,  the  careful  attention  of  every  municipal 
engineer,  and  will  prove  an  extremely  valuable 
adjunct  to  the  use  of  destructors.  There  is  also 
another  direction  in  which  it  may  prove  of  consider- 
able importance.  In  all  gasworks  an  enormous 
amount  of  heat  is  generated  and  wasted.  It  will  be 
the  duty  of  gas  managers  to  investigate  this  new 
departxnre,  and  possibly  they  may  see  their  way  to 
supplement  the  distribution  of  gaa  by  the  distribu- 
tion also  of  electricity.  If  our  memory  serves  us 
correctly,  Prof.  Unwin  estimated  that  at  least 
30,000  effective  horse-power  were  continuously  lost 
by  the  loss  of  this  heat  from  gasworks.  This  loss 
is  well  worth  the  saving,  and  if  gas  managers  are 


impressed  with  the  value  of  Mr.  Halpin's  apparatus 
they  may  find  it  a  bandy  weapon  wherewith  to 
stave  oil  competition. 


CITY  AND  SOUTH  LONDON. 

Every  electrical  engineer  is  interested  in  the 
history  of  this  line — at  least,  interested  till  the 
time  comes  when  a  fair  dividend,  say,  5  per  cent., 
shall  be  assured  to  the  shareholders  who  have  taken 
a  big  risk.  The  report  of  the  directors  for  the  past 
half>year  is  before  us,  and  shows  moderate,  if  not 
rapid,  progress.  We  cannot  give  all  the  tabulated 
figures  of  the  report;  those  of  the  revenue  and 
general  balance-sheet  will  be  found  elsewhere.  The 
remainder  must  be  given  shortly.  The  authorised 
and  sanctioned  capital  is  £1,025,000.  Of  this, 
£086,680  has  been  received  on  stock,  shares,  and 
preference  shares.  There  has  been  raised  on  loans 
and  debenture  stock  £168^900.  Of  sanctioned  capital 
thereremains£167,400  to  be  raised — that  is,  out  of  the 
total  £1,025,000  the  company  has  had  £857,580,  and 
may  raise  £167,400  more.  For  this,  out  of  the 
authorised  4  miles  11  chains  a  length  of  3 
miles  12  chains  of  line  have  been  constructed. 
During  the  half-year  a  mileage  of  214,417  miles  has 
been  run  at  a  cost  for  locomotive  and  generating 
power  of  £6,348.  68.  8d,,  that  is  just  a  fraction  over 
sevenpence  per  mile.  The  traffic  expenses  are  a 
little  less,  £6,052.  7s.  lid.,  or  a  fraction  under 
sevenpence  per  mile.  The  maintenance  of  permanent 
way  and  works  cost  only  £389.  I8s.  9d.,  and  of 
carriages  £416. 13s.  lOd. — small  amounts,  as  might 
be  expected.  The  total  revenue  from  3,217,602 
passengers  and  289  season  tickets  was  £22,017. 
10s.  3d.  Other  receipts  bring  the  total  revenue  up  to 
£22,652.  13s.  lid.,  and  this  was  earned  at  a  cost  of 
£15,389,  17a.  2d.,  leaving  a  favourable  balance  of 
£7,262.  16s.  9d.  This— with  £983.  2s.  2d.  over  from 
last  half-year,  and  interest,  £58.  13s.  3d. — gives 
£8,304.  123.  2d.  to  be  dealt  with.  Of  this,  deben- 
tures take  £4,008.  5s.  lOd.;  debenture  stock,  £250. 
13a.  4d. ;  preference  shares,  £1,254.  lOs.  9d.,  and 
giving  ordinary  shares  |  per  cent,  per  annum, 
£1,968.  193.— leaving  £822.  78.  3d.  to  carry  forward. 
Now,  f  per  cent,  per  annum  is  no  great  thing;  but 
it  recognises  the  existence  of  ordinary  shareholders. 
According  to  these  figures,  before  a  5  per  cent,  can 
be  given  to  the  ordinary  shareholders,  the  half- 
yearly  balance  must  show  £15,750  available  for  this 
purpose. 

We  have  said  above  that  the  train  mileage  this 
half-year  is  214,417  miles,  and  that  is  an  increase  on 
the  corresponding  half-year  last  year  of  25,751  miles, 
the  mileage  then  being  188,666.  The  revenue  for 
the  mileage  run  in  the  corresponding  period  last 
year  was  at  the  rate  of  about  2s.  l^d.  per  mile,  while 
that  of  this  last  half-year  is  a  little  less,  being  not 
quite  2s.  O^d.  per  mile.  These,  we  think,  are  the 
salient  figures  put  forward  in  the  balance-sheet.  Of 
course  great  things  are  expected  in  the  way  of 
improvement  when  the  whole  of  the  extensions 
have  been  completed.  It  is,  however,  impossible  to 
foretell  what  the  result  will  be. 
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PRACTICAL  INSTRUMENTS   FOR  THE    MEASURE- 
MENT OF   ELECTRICITY. 

BY    J.    T.    NIBLETT    AND    J.    T.    KWKN,    B.8C. 

XL 

(Continued  from  page  oS5,  Vol.  X,) 

Heswtangk,  continned. 

Slide  Resisianee  Coils. — Another  and  very  convenient 
method  of  measuring  Resistances  is  by  means  of  what 
are  known  as  Thomson  and  Varley's  Slide  Resistance 
Coils,  designed  by  Lord  Kelvin  and  Mr.  C.  F.  Varley. 


Fifj.   '27. — Diagram  showing  Principle  of  Thomson  and  Varlcy'8 
Sli<le  ResitfUnce  CoiU. 

With  this  method^juat  as  in  the  original  Metro  Bridge, 
the  known  variable  ruHistiiiice  R  is  kept  ooiistaiit  during 
u  measurement,  and  the  lijljiHtrnent  is  made  liy  altering  \.he 
position  of  P,  tho  ptunt  whit-h  *Iivt*!es  t]u;  whole  rcsistancir 
in  the  slide  or  .slides  into  the  two  parts  K.»  and  11..  These 
two  parts  virtually  eouHtitute  the  arms  or  ration  of  tlit? 
bridge,  just  as  did  the  two  ps>rtions  of  the  long  wire  un 
either  side  of  tbe  contact  uKikcr  in  tlie  original  Metr(i 
Bridge.  Thus  the  primary  kWa  of  thin  inetlioil  of  mejisure- 
ment  is  simply  the  original  Metro  ISridgo  with  a  scries 
of  fixed  ratios  taking  the  pLace  of  the  long  high-resistance 


when  the  two  are  used  conjointly,  contains  100  coils  of 
20  ohms  each,  connected  up  to  a  series  of  pins,  101  in 
number,  numbered  from  0  up  to  100  and  arranged  round  a 
circle  as  in  Swinburne's  instrument,  described  in  the  last 
article.  The  two  terminals,  S  and  T,  Fig.  28,  at  the 
left-hand  aide  of  this  dial  are  connected  as  shown  to  the 
pins  (S)  and  (T)  at  the  two  extremities  of  the  series  by 
thick  underboard  copper  strips ;  and  the  pivoted  arm,  the 
outer  end  (P)  of  which  can  be  made  to  rest  on  any  of 
the  pins  in  the  series,  has  its  pivot  similarly  connected  to 
the  terminal   P  at  the  top  left-hand  comer  of  the  dial. 

The  Double-arm  or  High-reaistanee  Dial  contains  101 
coils  of  1,000  ohniH  each,  arranged  and  connected  to  a 
seriea  of  pios  exactly  as  in  the  single-arm  dial,  and  the  two 


Fxo.  'is.  — Method  of  ConnectinR  up  Coils. 

pins  at  tie.  extremities,  Nos.  0  and  lUl,  are  connected  to 
the  two  tcrminala,  M  and  N,  Fig,  2S^  at  the  left-hand  side 
of  the  dial,  also  as  iu  the  other  case.  Instea'i  of  having 
a  single  <inn  [li  voted  in  the  centre,  this  dial  is  provided 
with  two  parallel  arms  electrically  insulated  from  each 
other,  but  rigidly  connected  together  so  that  they  rotate 
tin  their  common  [tivot  as  if  tbey  were  one  piece.  Their 
two  extremitiuH  are  fixed  at  such  a  distance  apart  that 
tbey  always  span  a  i»air  of  coils,  as  shown  in  Figs.  27  to 
oO.  The  two  arms  are  electrically  connected  by  thick 
underboard  co]4»or  strips  to  the  two  terminals  s  and  <,  at 
the  right-hand  side  of  the  dial,  as  shown  in  the  diagram, 
Fig.  28.     The  one  arn»  can  be  made  to  rest  on  BUiy  of  the 


Fio.  29. — Thomson  and  Varloy'e  Slide  Resistance  Coila.      Muirhead's  Pattern. 


wire.  For  convenience  sake  these  resistances  are  connected 
up  to  a  series  of  pins  arranged  round  the  circumference 
of  a  circle,  and  contact  is  establtsbed  by  means  of  a  radial 
arm  pivoted  at  the  centre. 

The  Thomson  and  Varley  combinatioo  consists  of  two 
separate  slides,  one  or  both  of  which  can  be  used  for 
meaauring  resistances  by  this  method.  These  are  known 
respectively  as  the  Single-ann  or  Vernier  Dial^  and  the 
Double-arm  or  High-resistance  Dial. 

The  Single-arm  Dial.  Bometimes  termed  the  Vernier 
^ial   on   account  of  its  acting  as  a  vernier  to  the  other 


100  pins  from  0  to  99,  while  the  other  always  indicates 
two  more,  so  that  its  range  is  from   2  to   lOL 

Either  of  the  two  dials  can  be  used  singly  or  the  two 
may  be  used  in  conjunction  for  measuring  resistances  on 
the  Wheatstone's  Bridge  principle.  When  the  single-arm 
dial  Is  used  alone,  the  sum  of  the  two  ratios  R^  and  R, 
is  equal  to  2,000  ohms,  and  the  one  can  be  increased 
while  the  other  is  diminished  by  steps  of  20  ohms.  When 
the  double-arm  dial  is  used  alone,  only  one  of  the  two 
arms  is  in  operatiou  at  the  time,  the  electrical  connections 
to  the  terminal   of   tbe   other  not  being  made.     In   this 


cue  R,  +  H^  is  equal  to  101,000  ohms,  and  tbe  one  h 
increaaed  while  the  other  is  diminished  by  wteps  of  1,000 
ohms.  Thiis  only  comparatively  rough  measureint^ntH  can  W 
niAde  in  this  way,  using  either  of  the  two  dials  alone.  When 
both  of  the  dials  are  used  in  conjunction,  the  single-arm  dial 
shunts  half  the  current  j>assing  through  the  other,  and  fulfils 
the  part  of  a  vernier  or  tine  adjustment  to  the  other.  With 
this  arrangement  Rg  +  Rg  is  equivalent  to  100,000  ohms^ 
and  the  one  can  be  increased  while  the  other  is  diminished 
by  steps  of  10  ohms,  or  one  ten-thousandth  of  the  whole. 


pointer  is  read  direct,  and  each  of  these  divisions  is 
taken  as  10  ohms  instead  of  20.  Thus  the  value  of  R, 
is  read  off  in  tive  digits  direct  from  the  two  slides. 
The  first  two  are  obtained  from  the  lower-value  arm  of 
the  double-arm  dial,  an<l  tlie  next  two  from  the  pointer  of 
the  single-arm  dial,  adding  a  0  for  the  last  digit.  K^  is 
obtained  by  subtracting  Kq  from   100,000. 

Thus  with  the  arrangement  shown  in  Figs.  27  and  28, 
Kj  being  the  known  variable  resistance,  and  R^  and  R<, 
the   two    ratios,    the    value   of    an    unknown     resistance   R 


Fifi.  -Mt.   -Thoinfoti  and   Varley's  Slide  HesiBtancfl  Coils,     Kal<ler*B  Pattern* 


The  method  of  using  the  two  slidcM  conjointly,  and  the 
principles  underlying  it,  are  illn.strahe<l  diagmnimatically  in 
Fig.  27  ;  and  the  manner  in  whtdi  tho  slides  are  connected 
up  for  measuring  an  unknown  resistance,  as  well  as  the 
underboard  connectionsj  are  shown  in  Fig.  28.  Examples 
of  the  instruments  themselves  are  shown  in  Figs.  29 
and  30.* 

From  Fig.  27  it  will  bo  seen  that  the  single-arm  slide, 
which  is  represented  in  the  diagram  by  the  \>a,Ti  S  F  T,  is 
connected  up  so  as  to  form  a  shunt  to  the  portion  s  t 
lying  between  the  arms  of  the  double-arm  alirle  M  s  i  M. 
But  as  tbe-se  two  resistances  S  T  and  s  t  are  exactly  equal, 
being  each  2,000  ohms,  the  current  is  eqnally  divided 
between  the  two  paths,  yo  that  the  introduction  of  the 
single-arm  slide  is  just  equivalent  to  reducing  the  virtual 
resistance  between  the  points  .s'  and  /  to  one-half,  or  1,000 
ohms.  Thus  the  corabincfl  resistance  of  the  two  slides 
when  coupled  upi  in  this  way  is  just  equal  to  100,000 
ohmsi  instead  of  101,000  ohms  when  the  double-arm  slide 
was  used  alone. 

After  the  double-arm  slide  has  been  adjusted  so  that 
the  required  point  lies  somewhere  between  s  and  /,  and 
the  single  arm  of  the  other  slitle  lias  l>een  brought  tf> 
aach  a  position  on  its  dial  that  the  galvanometer  indicates 
no  deflection,  showing  that  the  potential  at  P  is  just  equal 
to  that  at  Q,  the  virtual  values  of  the  two  ratios  Ro  and  R^ 
H       will  be  obtained  as  follows  : 

H      Thus 

■  the   h 

■  betak 


L 


Let  p  be  a  point  which  divides  the  resistance  of 
s  i  so  that  5p  =  S  P,  and  ;^  /  =  P  T  ; 

Then  the  potential  at  p  will  be  the  same  as  that 
at  P  and  at  Q ; 

And  R^  is  equal  to  the  resistance  of  M  ^  +  the 
combined  resistance  of  «^  and  S  P. 

But  sp  and  S  P  being  etjua!,  their  combined  resist- 
ance in  parallel  is  equal  tc*  the  half  of  either, 
equal  to  A  S  P. 

Rj  =  M«  4*  JSP 

gimilarly         R3  =  <N  -i-  J  PT 

=  100.000  -  R.^. 

Thus  it  will  be  seen  that  in  reading  off  the  value  of  R.>f 
the  half  of  S  P,  the  reading  of  the  single-arm  dial,  must 
be  taJcen ;  but  as  ST,  the  total  resistance  of  the  dial,  consists 
of    2,000    ohms    subdivided    into    100    equal    parts,   the 

*  The  instrument  shown  in  Fig.  '29  was  mnde  at  the  woika 
of  Dr.  Muirhead  ;  and  that  in  Fig.  IfO,  at  the  works  of  Messrs. 
Nalder  Brothers. 


being  meaaured,  will  lie  ftmnd   in  the  same  way  as  before, 
thus : 

It, 
R  -  H,  X    j^'. 


R,  X 


100,000  -  R.^ 
R,    '    • 


(To  be  catUinued.) 


AN  IDEAL  CENTRAL  POWER  STATION.* 

BY  C.  J.  KIKLP,  B.  J.  COOK,  AND  F.  BOURNE. 

(Cmiihiutd  frum  paffti  7^.) 

En<;ink.s. 
Kngino  manufacturers  and  designers  to-day  are  devoting  their 
best  time  and  attention  tu  the  development  of  a  type  of  engine 
best  adapted  for  electrical  power  work.  We  ftnd,  therefore, 
more  progress  being  made  this  year  and  still  more  promise  for 
the  year  to  come  than  has  been  made  in  a  number  of  years  on 
this  work.  The  old  high -speed  engine  has  done  well,  and  the 
Corliss  engine  too.  Present  work  and  requirements  seem  to 
tend  to  a  type  of  engine  combining,  it  might  he  said,  the  f{ood 
features  of  both,  tillbig  a  middle  ground,  and  adapting  itaelf 
more  fully  to  the  demands  and  requirements  of  Urge  centrul 
station  work  with  direct  connection.  Engines  meeting  these 
requirements  are  now  bein;(  built  and  manufactured  by  such 
firms  us  the  Lake  Erie  Engineering  Wctrks,  Dickson  Manufac- 
turing Company,  Cramp  and  Sons'  Ship  and  Engine-Building 
Con»pany,  Ponnsylvania  Ironworks  Company,  M'Intoah  and 
Seymour*  E.  P.  Allia,  and  other  builders.  We  have  tried  to 
indicate  the  ref^uirements  of  such  an  engine  in  ihe  following 
specifications  : 

EnOINB   SpECiriCATIONS. 

Duty. — Electric  railway  and  power  work.  All  part«  extra 
heavy. 

Ti/pe.— Vertical,  three  crank,  triple  condensing. 

Poircr. — Ability  to  develop  for  short  periods  of  time  a  power 
of  at  least  50  per  cent,  above  its  rated  capacity  without  dropping 
off  in  speed  of  revolution. 

i2«^a^ioji.— Regulation  effected  by  means  of  a  shaft  governor 
acting  on  the  vah't^a  of  bigh-proaaure  cylinder  alone.  Governor 
designed  to  cut  otf  ull  lend  of  steHm-valves  when  practically  all 
h)ad  is  thrown  off  the  engine.  The  momentary  variation  of 
speed  of  revolution  {i.e.^  the  variation  that  would  take  place  in 
throe  tx)  five  sowjndsj  not  to  exceed  2^  per  cent,  when  one-half 
the  rated  load  of  the  engine  is  thrown  stiddenly  on  or  off, 
indicated  by  means  of  a  tachometer  belted  direct  to  the  engine- 
shaft. 
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Seonomy, — Economy,  with  condenser  under  areragt  econo- 
micftl  load,  to  be  not  more  than  14Ib.  of  steam  per  indicated 
horae-power  per  huur,  with  1501b.  iuiLial  atenm  pressure  and 
2&in.  vacuum.  This  nssumea  that  the  steam  is  not  to  exceed 
2|  percent,  of  moiaturo,  and  the  Srst  cylinder  eitoam-jaclceted 
with  full  boiler  preaeure. 

Valres. — To  have  four  valves  to  each  cylinder.  These  steam 
and  exhaust  valves  to  be  independent,  with  exhaust  valves 
moved  by  separate  gear.  Valves  on  high-pressure  cylinder  to 
bo  either  of  the  piston  typo  or  flat  valve,  balanced,  with  pres- 
sure plate.  Valves  on  intormedlate  pressure  and  low-pressure 
cybnders  to  be  of  flat  type,  either  four-ported,  partially  balanced 
gridiron  or  Corliss  type. 

CUavaiices. — Cleai-ances  not  to  exceed  8  per  cent,  in  the  high- 
pressure  cyliuder  and  3  per  cent,  in  the  intermediate  and  low- 
pressure  cylinders.  Cylinders  to  be  protected  by  non-conducting 
covering,  such  na  magnesia  or  asbestos  and  steel  or  cast-iron 
jackets  fur  finish.  Cylinders  in  receivers  to  be  protected  by 
means  of  relief-valves. 

Frainfj. — To  be  cast-iron  box  girder  type  *'  A  "  frame. 

Shaft. — Of  beat  ft>rged  stool  with  built-up  cranks  and  counter- 
balanced in  one  piece. 

Hiiarings. — All  main  bearing  surfaces,  such  as  shaft  bearings, 
slides,  etc.,  should  be  water-jacketed. 

(AiZ/frr;/.  ^Engine  to  be  furnished  with  one  or  more  galleries 
from  which  it  can  be  operat'ed  as  well  as  from  the  Hoi^r, 
and  offering  easy  and  safe  means  of  access  for  lubrication  and 
inspect  iun. 

Lubvc'.ttion. — Engine  to  be  provided  with  either  oil  or  grease 
ubricating  apparatus,  such  that  it  can  be  lubricated  as 
thoroughly  when  in  motion  as  when  at  rest.  Each  cylinder  to 
be  provided  with  sight-feed  lubricators  as  well  as  oil-jmmps, 
and  the  entire  engine,  if  oil  is  used  for  lubrication,  to  be  fitted 
with  sight-feed  lubricators.  In  the  case  of  .tcrease  lubrication 
provision  is  to  be  made  to  allow  any  part  to  be  hibricated  indi- 
vidually, as  any  system  of  grease  distribution  from  a  common 
centre  involves  the  possibility  of  stoppage  of  tubes  with  dirt  or 
foreign  substances. 

Fly  or  Bill  VnteeU. — The  engine  should  be  provided  with 
intennediate  wheels  between  the  cylinders  where  possible,  so 
RB  to  bring  the  shafc  as  near  the  condition  of  uniform  load  as 
possible.  Allow  48lb.  per  indicated  horae-power  in  case  of 
electric  lighting,  and  70lb.  in  electric  railway  and  powdr  work 
for  weight  of  flywheels.  Rim  of  wheels,  on  a  basis  of  5,000ft. 
velocity  of  the  rim  per  minute.  Piston  speed,  650ft.  per 
minute. 

Rotative  Spetd. — A  mean  figure  between  a  higli,  or  what  is 
oommonly  understood  by  high  and  low  speed — say,  120  revolu- 
tions per  minute  on  a  750-b.p.  triple. 

Metnurks. — The  power  the  engine  should  develop  when  con- 
nected direct  to  an  electric  generator  should  be  duterininod  by 
the  capacity  of  the  generator  first,  and  also  its  capacity  for 
Dverloftd.  The  engnie  should  have  an  ultimate  ca|>acity 
approximating  that  of  the  generator. 

Experience  has  proved  that  an  engine  of  large  power  can  be 
regulated  closely  as  regards  speed  of  regulation,  by  means  of  a 
shaft  governor  acting  directly  on  a  properly -designed  valve  and 
gear  on  the  high-pressure  cylinder  alone  of  a  triple-expansion 
engine.  The  governor  should  liavo  a  ** gravity  balance"  in 
cose  the  steam-valve  on  the  high-pressure  cylinder  is  placed  in 
such  a  position  that  it  is  free  to  move  verticidly,  as  is  generally 
the  case  in  this  type  of  engine.  The  governor  should  also  have 
a  centrifugal  or  **  running  balance"  when  the  engine  is  in 
motion.  As  mentioned  in  specifications,  the  governor  should  be 
designed  to  out  ofl*  all  lead  of  the  steam -vhU'cs  operated  by  the 
governor,  so  that  when  practically  all  load  is  thrown  ofT  the 
engine,  the  governor  will  admit  absolutely  no  steam  to  the  high- 
pressure  cylinder,  thus  compelling  the  engine  to  decrease  in 
speed  by  having  only  the  remaining  speed  in  the  first  and  second 
cylinders  to  draw  on,  instead  of  tlie  amount  that  would  be  ad- 
mitted by  the  lead  of  the  high-pressure  cylinder  valves,  as 
usually  done  to-day. 

The  specifications  for  valves  in  the  engine  described  follows 
logically  when  the  regulation  of  the  engine  is  obtained  by 
means  of  a  shaft  govenvor  acting  directly  on  the  high -pressure 
steam-valves  without  the  intervention  of  any  intermediate 
gearing  to  assist  the  centrifugal  force  of  the  governor,  thus 
depriving  it  of  its  seiisitivcness  in  changes  of  Hpood.  The  piston 
type  of  valve  is  open  to  the  objection  of  leakage,  but  inasmuch 
as  any  leakage  would  be  expanded  in  the  next  two  cylinders  jf 
a  triple,  the  simplicity  of  the  valve  and  its  action  under  high- 

»  pressure  steam  tends  to  balance  this  argument.  It  is  essential 
to  have  the  valve  balanced  on  account  of  the  high  steam  pres- 
sures used  in  this  cylinder.  The  valves  on  the  intermediate 
and  low-pressure  cylinders,  as  already  specified,  would  give  a 
practicfilly  perfect  steam  distribution  when  moved  by  the 
eccentrics,  and  the  engine  can  then  be  adjusted  to  the  service 
required,  be  it  condensing  or  non-condensmg. 
One  of  ihe  most  vital  points  of  an  engine  for  electric  service 

I  is  that  of  main  bearings.  They  should  have  a  surface  velocity 
pf  not  exceeding  550ft.  per  minute,  with  a  mean  bearing  pres- 
j  mf  per  aqvAre  inch  of  projected  area  of  journal  of  not  more 


thftQ  80lb.  Thii  is  oonaideTably  within  the  safe  limit  of  cool 
performance  and  easy  operation.  If  the  bearings  are  designed 
in  this  way,  it  would  admit  the  use  of  grease  on  all  the  main 
wearing  surface,  which  in  a  large  type  of  engine  for  this  class  of 
work  we  think  advisable. 

In  regard  to  the  location  of  fly  or  belt  wheels,  we  said  in  the 
specification  that  the  engine  should  be  only  with  intermediate 
wheels  between  the  cylinders,  so  as  to  bring  the  shaft  within  the 
condition  of  practically  uniformly  loaded  beam.  This  will 
prevent  excessive  wear  on  any  one  main  bearing  of  the  shaft, 
and  in  that  way  allow  it  to  become  other  than  a  straight  line. 

In  regard  to  rotative  speed  it  is  a  mutual  condition  between 
the  engine  and  generator,  and  is  too  often  determined  by 
financial  consideriitions.  The  faster  speeds  permit  less  cylinder 
condensation  in  the  engine,  but  require  a  greater  amount  of 
care  in  the  engine-room.  The  tendency  to  change  smoug  Imr^^e 
engines  of  the  type  for  which  we  are  furnishing  specifications  u 
toward  the  medium  rotative  speed. 
Boilers. 

After  the  engines,  one  of  the  next  most  important  factors  of 
a  power  station  is  a  good  type  of  boiler.  There  may  be  said  to 
boilers  and  boilers — many  types  of  them  ;  but  if  we  look  care- 
fully over  the  field  we  can  in  general  bring  them  down,  as  far 
as  concerns  a  power  station  of  this  kind,  to  three  types  or  classes  : 
First,  the  plain  horizontal  return  tubular  boiler,  which  has  pro- 
biibly  buen  mftre  largely  used  in  power-station  and  mercantile 
workthanaU  the  other  boilers  combined,  and  where  there  is  ample 
space  and  a  working  pressure  not  exceeding  1201b.  or  1251b.  is 
required  this  type  of  boiler  probably  more  fully  meets  general 
requirements  than  any  other.  Under  the  second  head  comei 
in  the  sectional  or  water-tube  type  of  boiler  as  manufactured 
by  Babcock  and  Wilcox  and  many  other  firms  in  the  same  line. 
This  sectional  water-tube  type  of  boiler  has  been  more  ext«n- 
sively  used,  probably,  than  any  other  where  high  pres- 
sures were  required,  and  it  has  in  general  cases  met 
the  requirements  of  this  practice.  We  found,  how- 
ever, in  some  particular  parts  of  our  work,  •specially 
in  power  work  where  the  load  is  subjected  to  violent 
fluctuations,  that  this  sectional  type  of  boiler  lacks  steam-room 
capacity  to  stand  the  violent  fluctuations  of  load.  This  lua 
caused  engineers  to  look  around  for  some  other  boiler  which 
would  combine  the  advantages  of  the  horizontal  return  tubular 
and  of  the  sectional.  Without  experimenting  too  much  it  seemed, 
on  looking  over  the  field,  that  the  boiler  which  had  been  so 
largely  developed  for  marine  practice,  as  the  internally-fired 
marine  type  of  boiler,  offers  the  best  solution  of  the  difficulty 
with  some  modifications  and  changes.  We  therefore  classify 
this  as  the  third  style  of  boiler  adapted  for  this  kind  of  work 
and  have  used  it  in  this  station.  Its  advantages  in  development 
for  high  pressures  have  been  demonstrated  by  long  experience, 
also  for  economy  of  space  occupied,  economy  m  operation 
and  good  steaming  capacity.  Such  type  of  boiler  is  described 
in  the  following  specifications  : 

Boiler  Specifications. 

Tj//7e. — Internally  fixed,  direct  fire  tube  marine  boiler. 

Fnssare. — To  be  tight  under  1601b.  working  pressure,  and 
tested  to  2101b.  hydrostatic. 

Capacity. — To  evaporate  31b.  water  from  lOOdeg.  and  701b. 
pressure  (M.  K.  unit)  per  square  foot  of  heating  surface  ;  in 
other  words,  10  square  feet  of  heating  surface  per  horse-power. 

Economy. — To  evaporate  91b.  of  water  from  ISOdeg.  F.  at 
temperature  corresponding  to  160  steam  pressure  per  pound  of 
good  Scrunton  anthracite  pea  coal  when  developing  its  rated 
capacity. 

(Quality  of  Steam. — The  steam  furnished  by  boiler  when 
developing  its  rated  capacity  shall  not  exceed  2^  per  cent,  of 
moisture  as  determined  by  calorimeter 

Fnrn-acen. — To  be  of  eithtr  the  corrugated  or  Adamson  type, 
having  a  common  combustion  chamber. 

Hiveting.  — Longitudinal  seams  of  shell  to  be  butt-jointed 
and  double  butt  strapped  and  triple  riveted  each  aide  of  butt. 
Circumferential  seams  to  be  double  riveted.  Flanges  and 
heads  to  be  single  riveted.  All  holes  to  be  drilled  when  sheets 
are  in  position  for  riveting. 

Sfayiyiy. — Boiler  to  be  stayod  in  the  most  approved  manner 
to  withstjind  1601b.  working  presaure.  Strains  on  welded 
braces  must  not  exceed  6,0001b.  per  square  inch  section.  Solid 
stays  must  not  have  strains  to  uxcecd  9,0001b.  per  square  inch 
of  section.  All  stays,  braces,  and  rivets  to  be  of  the  beat  double- 
refined  iron. 

MaiOmltA  aiul  Handhole*. — Each  boiler  to  have  at  least  four 
manholes  to  facilitate  cleaning,  as  well  as  a  sufficient  number  of 
handholes  for  the  same  purpose. 

/'/a/fa.— All  plates  to  be  the  best  marine  steel  of  60,0001b. 
tensile  strength. 

Frofitf, — Kach  boiler  to  be  supplied  with  neatly -designed 
furnace  fronts  and  cast-iron  bridge  walls. 

Fixturea.  —  Each  boiler  to  be  supplietl  with  necessary  support- 
ing lugs  or  saddles,  one  set  of  grate-bars  for  each  furnace,  all 
necessary  dampers,  flue  and  cleaning  doors  and  frames. 
(To  be  continued.) 
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THE  LIVERPOOL  OVERHEAD  RAILWAY. 

(Continued  from  patje  fJ-l.) 

In  continuing  the  detailed  deacriptioii,  begun  last  week 
of  the  ironwork  erection  upon  which  are  intended  to  run 
the  electric  cars  for  this  new  system,  some  tiotico  must  be 
taken  of  the  arched  tlooring  that  has  betin  .uio^ited  for  the 
girders  conatittning  the  immediate  substructure  of  the  line. 


this  flooring  have  been  drilled,  special  machinery  being 
employed  for  the  purpose,  ca[>able  of  drilling  the  entire 
number  of  192  holes  in  each  plate  in  about  15  minutes. 

Upon  the  crown  of  each  arch  in  this  flooring  are  riveted 
iron  cleats  at  suitable  distances  for  holding  the  longitudinal 
timbers,  upon  which  are  spiked  the  flat-bottomed  line  rails. 
The  outside  cleat  for  each  pair  of  rails  is  placed  square  with 
the  arcb,  but  the  inner  one  is  riveted  on  at  an  angle  so  as  to 


Electric  Kallwaj'   In  KrouL  of    IMerliead  aih 


'  iiutcti. 


The  rails  being  double  throughout — the  rail  centres  of 
each  pair  measuring  4ft.  lOJin.  apart — a  clear  apace  of  at 
least  22ft.  in  width  becsmes  necessary  between  the  longi- 
tudinal or  side  girders,  and  the  flooring  is  built  up,  there- 
fore, of  iron  plates  measuring  on  the  flat  from  22ft.  to  27ft. 
long  by  46in.  wide,  the  thickness  being  y^fin.  Each 
plate  is  bent  to  an  arched  shape,  and  joined  to  the 
next  by  means  of  a  T-iron  6in.  by  3Jin.  by  /j^in.,  and 
corresponding  in  length  with  the  plates,  one  member  of  the 


give  plenty  of  holding  power  to  the  wooden  wedge  or  key 
that  secures  the  sleeper. 

The  strength  of  this  type  of  flooring  thus  employed  for 
the  new  line  appears  to  be  on  a  level  with  its  simplicity  of 
design  and  construction.  With  distributed  load,  its  break- 
ing weight  is  stated  to  be  50*7  tons  per  section  ;  though,  as 
a  matter  of  fact,  a  test  of  three  sections  joined  together 
showed  an  ultimate  breaking  weight  of  163  tons  with  a 
deflection   of    lOin.      A  safe  load   for  the   average   span 
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Vlftw  of  Roadway. 


T-iron  being  placed  between  the  bottom  edges  of  the  two 
adjacent  curved  plates,  and  the  three  thicknesses  then 
riveted  up  together.  The  arched  flooring  thus  built  up  is 
riveted  alon^  the  ends  of  the  plates  to  the  iiiiiei'  sides  of 
the  longitudinal  girders  by  moans  of  angle  irons  shaped  to 
the  curve  of  the  arcb,  and  measuring  3in.  by  3in.  by  Ain. 
thick.  The  flooring  is  sloped  very. slightly  towards  one 
side,  so  that  any  water  accumulating  from  rainfall  may 
drain  away,  spouts  being  provided  for  the  pur|>ose.  The 
spandrels  between  the  individual  arches — on  their  upper 
•urf&ce — arc  filled  to  a  slight  depth  with  asphalte,  so  that 
the  whole  flooring  is  practicilly  watertight.  As  a  matter 
of  detail,  it  is  interesting  to  note  that  all  the  rivet  holes  in 


employed — 22ft, — may  be  taken  as  about  4'6cwt.  per 
square  foot  with  distributed  weights.  Since  each  train, 
when  fully  loaded,  has  a  gross  weight  of  not  more  than  40 
tuns  distributed  over  16  wheels — the  total  length  of  wheel- 
base  being  at  least  80ft. — there  would  appear  to  be  a  factor 
of  safety  large  enough  for  all  practical  purposes  so  far  ai 
the  strength  of  flooring  in  the  superstructure  is  concerned. 
The  only  remaining  details  to  bo  given  with  reference  to 
the  ironwork  of  this  line  are  a  few  particulars  of  band- 
railing  and  foot-plates,  etc.,  erected  along  the  top  of  the 
girders  for  the  use  and  convenience  of  permanent-way  men. 
Iron  stanchions,  Hin.  by  lin.  at  base,  slopitig  to  l|in.  by 
|in.  at  the  top,  are*^  riveted  at  average  intervals  of  5ft.  tc\ 
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the  top  (outside)  of  the  longittidlnal  side  girders,  the  bases 
of  course  being  flattened  out  for  the  purpose.  Three  con- 
tinuous rows  of  railing  (>a88  through  these  stanchions,  one 
above  the  other,  at  various  heights.  The  top  rail  is  formed 
of  l}in.  iron  gas- tube,  the  lower  two  of  liti.  tube. 


^LAN»    AT       TOP       or      RETUGE 
Flan  of  KeccM  or  fUfuge.  abaire  each  SUiidard  ColiiniTi. 

Over  the  top  of  each  stiintl.ini  or  ct^lninn  that  supports 
tho  line  is  built  a  rcrcss  or  rcifuge,  givint;  a  clear  sp.ice  of 
5fl,  7iii.  fnim  the  innermust  line  rail  Lo  the  outer  railing;. 
Curve  fnoi/-|ilatos,  ('rtin.  thick,  arc  riveted  to  the  tO|>  of  the 
girders  along  with  the  staiichiona. 

Tho  del-iils  thus  given  are  not  perhaps  absoltitely  dts 
Bcriptivo  of  o^ich  and  every  |kii  tioii  of  the  line,  but  may  he 
considered  exact  as  regards  the  greater  part  of  il,  which, 
as  already  stated,  is  found  in  spans  and  .standards  practi 
cally  alike  in  all  essential  particulars. 

There  are  several  features  of  this  overhead  railway  which 
deserve  special  notice  and  attention  from  a  civil  engineer's 
point  ot  view.  Prominent  amongst  these  may  be  men- 
tioned  the  double-decked   swingbridge   over   the   seawanl 


SeoUonal  Bleratlon  of  ftai>firktructiir«,  ahuwlng  TnnsTerH  Arched  Flooring. 

entrance  to  the  Stanley  Dock,  and  the  "  tilting"  bridges 
at  landward  entrances  to  the  docks,  where  heavy  and 
bulky  goods,  such  as  boilers,  etc.,  are  often  drawn 
through. 

The  method  of  erection  also,  as  regards  the  ironwork 
structure,  presents  a  number  of  interesting  features  that 
will  doubtless  piovoke  admiration  in  the  mechanical  engi- 
neer who  follows  it  carefully  :  it  may  be  said  with  truth 
that  the  ingenuity  shown  throughout  the  building  of 
this  line  along  a  crowded  route  without  any  interruption  of 
business  or  traffic,  is  praiseworthy  to  a  degree.  For  the 
purposes  of  these  pages,  however,  it  is  more  important  to 
confine  the  remainder  of  this  description  of  the  line  to  its 
essentials  as  a  railway  operated  by  means  of  electricity  ; 
and  to  that  end  some  ]>articulars  wiil  next  be  given  of  the 
rolUng-Btock  employed. 


(T'.    f"     ''"I'fi!. 
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NOTES  ON  CENTRAL  STATION  WORKING.* 

BY   W.   BRKW   AND   P.    fJ.    LEDGKR. 


Introductory. 
In  brining  the  foUowing  few  notes  before  you  our  object  has 


been  to  avoid  as  far  as  poimible  a  mere  record  of  tesU*  and  figures, 
and  to  Belect  out  a  few  salient  points  for  diflcuBsion  from  tho  con 
tral  station  routine  which  have  appeared  to  us  of  importance,  or 
from  which  At  any  rate  we  ourselves  have  experienced  trouble. 
with  the  hope  of  obtainin?  the  benedt  of  the  exiwrience  of  soma  of 
you  under  similar  or  paraUolcircutnstanceff.  Tne  amount  of  sub- 
ject-matter at  hand  and  ready  for  investigation  in  the  case  of  tlio 


*  Paper  read  before  the  Old  Students'  Association. 


tunately,  ditBcultieB  of  many  sorts  to  be  overcome  in  making 
accurate  ex[>oriment8  and  the  "  working  in  "  of  reliable  tests  into 
the  daily  routine,  which,  of  course,  as  a  rule,  cannot  be  interfered 
witi»,  is  not  alwuyH  an  eawy  matter. 

We  uropoHe  lo  treat  the  subject-matter  in  four  sections,  and  iaj 
the  following  order :  1.  Boilers.  2.  Engines.  3.  Dynamos,  -t,/ 
Switchboards,  instruments,  etc. 

Boilers. 

One  comes  across  abundance  of  figures  reUtinif  to  the  testing  < 
rery  efficient  boilers  in  the  technical  journals,  and  nearly  every! 
engine-maker  will  be  able  to  show  you  some  test  figures  of  an 
ethcient  ^performance  of  the  engines  and  boilers  he  turns  out,  but 
when  you  come  to  examine  a  centraletfition  coal  bill  and  work  out 
vour  coal  consumption  [>er  horso-powor  hour,  things  always  do  not 
look  eo  happv  ;  we  do  not  mean  to  say  that  the  stock  figures  put 
forward  by  the  engine-makers  are  incorrect,  but  merely  wish  to 
lay  strese  uix}n  the  diiforcnco  between  coal  and  water  consump- 
tion during  an  engine  test  sa[X)rintended  by  a  professor  of 
engineering,  for  instance  (who  watches  the  phicing  of  each 
shovelful  of  coal  and  is  conetanbly  rendering  admonitions),  and  the 
ordinary  everyday  coal  and  water  consumption  of  tho  same 
engine  when  at  work  in  a  central  station,  and  probably  under  very 
different  conditions.  Tho  figures  oblain&d  by  an  expert's  test 
ofl  tihowiiig  what  con  bo  dono  oy  caro  and  attention,  arc  no  doubt 
very  valuable,  and  w*pecinny  so  to  the  man  who  wants  to  seU  the 
engines,  but  Lho  fi^MircM  which  interest  chiefly  the  shareholders  and 
maiiagcrj*  of  electric  light  ing  .-ilaLionH  are  IIiorc  giving  tho  ordinary 
ovoryja^  coiil  and  wator  c-orihumutioii  antl  luiul  eiliciL-ncy  under  the 
working;  ronditions  of  the  corilrtu  stiition.  Bearing  thotic  ftuitu  in 
mind,  we  propose  lo  avoid  rtcording  in  this  [m[>er  any  tei^ts  during 
which  nioro  than  tho  normal  uniouitt  of  care  and  attention  was 
pnifl  to  dotBilt<,  and  lo  give  you  tim  rct^ultH  of  a  few  experiments 
muile  by  uh  with  plant  ta  vniioua  placoa  working  under  its  normal 
condiLionH.  The  following  experiment,  made  u|x)n  two  f^ancashire 
boilers,  length  '24fL,  dinmctcr  Oft.  Gin.,  flues  2ft.  tiin.,  as  regards 
their  coal  consumption  per  pound  of  water  evaporated,  st-arting 
with  cotd  teedwaber  and  gradually  raining  ita  temperature  by 
mean H  of  tho  exhaust  stoam  from  the  engines  supplied,  may  per- 
hnpB  bo  of  interest.  ^H 

The  curve,  Fi^.  1,  give  the  results  of  an  eight-hour  test,  thai^| 
difference  in  the  inclination  of  the  curves  representine  consumption 
of  coal  and  water  rcs{*ectivcly  indic-atos,  of  course,  tnab  the  evapo- 
ration of  the  boilers  is  increasing  as  the  t6mi)erature  of  tho  feed- 
water  18  raise*!.  A  few  practical  jjoints  in  tho  working  of  boiJers 
from  which  wo  have  ox|>orienced  ti-oublo  at  times  may,  perhaps, 
bo  worthy  of  not«.  When  tho  exhaust  steam  from  the  engines  is 
condensed,  it  is  very  necessary  that  spo(Mal  precautions  bo  taken  to 
exclude  grease  and  oil  before  using  the  water  again  for  feeding 
purjKiseet,  ami  moi-e  care  Hoema  to  bo  nccoseory  in  the  coae  of  high- 
sj^ieod  engines  :  a  boiler  once  having  got  grease  into  it,  may  cause 
considerable  trouble  from  Iciiknge  at  tubes  and  riveted  joints,  defy- 
ing all  caulking,  etc  Another  \ioiut  to  be  coneidorod  where  heated 
feud-wiitcr  in  uttc'd  i^  tlie  position  of  the  feed-pumps,  for  if  the 
height  from  the  pump  to  the  tiurfiico  of  the  water  exceed  a  few 
feet,  and  tho  water  is  anywhere  near  tho  boiling  point,  the  pump 
will  often  refuse  to  work,  being  unable  to  lift  tho  water  as  tho 
diminished  pressure  on  its  surface  in  the  suction -ptjje  causes  steam 
to  bo  given  offrcarlily,  and  DtTectually  prevents  the  rising  of  the 
hot  water  in  tho  suction  pipoa.  If  tho  typo  of  wnter-heater  used 
will  stand  the  pressure,  probably  tho  beat  plnce  for  tho  pump  is 
between  the  cold  water  supply  and  the  heater,  so  that  the  cold 
water  i)?  forced  through  the  heater  into  tho  boiler.  This  section  of 
the  subject  was  concluded  by  the  authors  calling  attention  to  a 
few  of  tho  specimens  of  boiler-tube  and  Khell,  etc.  (some  of  them 
from  actual  breakdowns),  which  they  had  brought  for  inspection. 

E-NtUNCS, 

Where  so  much  depends  upon  the  continuous  and  steady 
running  of  the  engines  it  is  imperativo  that  great  care  and  atten- 
tion should  be  paid  to  every  detail,  the  indicator  should  be  used] 
frec|uently  and  judiciously,  and  every  engine  after  being  touclied 
by  a  titter  i«hould  be  regurdetl  with  suspicion  until  it  has  been 
thui'uughly  tried  with  full  loud  ;  in  fact,  the  central-station 
engineer  should  be  always  measuring  and  testing,  and  every  piece 
of  plant  in  the  station  j^hould  be  used  and  tried  period  icftUy.  Too 
much  innportunco  cannot  be  placed  upon  such  details  as  thesei  and 
a  stand-by  which  i^  never  used  as  often  as  not  tirovos  cjuite  aselesB 
ta  an  emergency,  with  a  result  sod  to  contemplate.  VVith  regard 
to  the  ethciency  of  high-speed  engines,  or  of  combined  engine 
and  dynamo,  the  usual  Hgures  will  bo  so  well  known  to  you  ;  in  fact, 
they  differ  so  little  with  the  machinery  of  any  good  maker  that  wo 
will  not  weary  you  by  recording  any  lengthy  tests^  but  projxise  to 
pass  on  to  tno  question  of  governing,  and  to  give  you  our  ex- 
perience of  a  few  new  types  of  governor.  Wo  might  mention, 
oowever,  in  passing,  that  the  figures  we  have  usually  obtainc<I  with 
the  types  of  highspeed  direct-coupled  engines  and  dynamos  we 
have  tested  lie  between  70  per  cent,  and  Ji^  per  cent,  commercial 
efficiency,  meaning  a  loss  of  about  5  per  cent,  to  10  per  cent,  in 
the  dynamo,  and  Trom  10  per  cont.  to  18  per  cent,  in  the  engine. 
Tho  efficient  working  of  tho  governor  is  a  very  necessary  and  im- 
portant feature  about  engines  for  electric  hghting  purposes,  and 
m  the  early  days  of  electric  lighting  it  was  not  an  uncommon 
thing  for  tho  governor  to  stick  or  it«  oelt  to  come  off,  causing  the 
engine  to  race  away  and  sinar>h  all  the  lamps  on  the  installation. 
We  may  perhaps  broadly  classify  tho  governors  at  present  in  use 
nn  electric  lighting  engines  under  two  heads  : 

Fireit,  fts  thcordinary  ty(je,  in  which  a  piston  or  equilibrium  valve, 
actuated   by   a   rod   passing  through   a  stuffing-box,    Is  used    to  | 
throttle  the  live  st-eam,  such  ae  in  the  Willans,  Marshall,  Belliss 
and  numerous  other  types  of  high-speed  engine. 


1 


Secondly,  aa  the  extraordinary  type,  under  which  heading  woald 
be  dweed  such  types  as  the  CorliM,  Proell,  Robey,  Hartnell,  etc., 
acting  on  the  "cut  off."  Now  it  will  bo  obvious  that,  however 
I  perfect  our  governor  may  be,  unless  we  have  also  a  Huit^bly- 
I  wMigned  flywneel.  we  may  experience  considerable  variations  in 
•peed  when  our  wheel  does  not  posaeas  a  euflScient  store  of  energy 
to  carry  ue  comfortably  over  the  dead  i>ointe  which  react  upon 
the  governor  and  increa^ea  the  evil. 

A  point  to  be  borne  in  ininil.  and  eapecially  applicable  to  Bingle- 

cylinder  glowepeed  ongincu,  is  that,  supposing  our  governor  to  bo 

perfect  or  to  act  iuatantaneously  ujxin  any  increment  in  speed,  tt 

will  be  obvious  that  at  the  time  of  "cutting  off"  or  "throttling," 

&d  the  case  may  be,  we  have  a  certain  state  of  energy  in  the  steam 

already  admitted  to  the  cylinder  and  about  to  extmnd,  to  which, 

I  in  the  case  of  condensing  engines,  we  must  add  tno  effect  of  the 

I  OODdenser,  and  therefore  after  the  "cut  off"  has  taken   place,  we 

»ee  that  the  ultimate  variation  in  speed  is  a  question  of  weight  of 

flywheel,  position  of  crank,  etc.,  which   cannot  be.  influenced  by 

the  governor  until   the  back  stroke.     This    is    proved   by    the 

.  increased  steadiness  we  get  when  two  such  engines  are  coupled 

I  together.     Wo   have   then   the  advantage  of  adjustment   by  the 


the  test  no  further.  The  table  shows  us,  besides  other  thin^, 
that  we  may  overload  such  an  engine  up  to  a  certain  pomt 
with  a  comparatively  email  increase  of  uneteadineee,  but  that 
after  this  [K)int  has  been  reached  the  unsteadiness  increases  so 
rapidly  as  to  render  the  engine  practically  useless.  By  throwing 
the  governor  out  of  goar,  tne  unsteadiness  was  confined  almost 
altogether  to  a  beat  at  the  dead  points,  and  wan  much  diminished, 
so  that  a  greater  amount  of  work  could  be  obtained  from  it. 

The  following  i»  a  governor  test,  also  made  with  an  ordinary 
typo  of  governor,  but  tixed  to  a  special  form  of  compound  high- 
t^]>eed  engine  made  by  Messrs.  Belliss  and  Co.  The  engine  was 
coupled  direct  to  a  Siemens  dynamo,  with  an  output  of  450 
ami^res  at  130  volts  terminal  potential  difference.  The  chief 
diment^ions  of  the  engine  were  as  follows: 

Diameter  of  high-pressure  cylinder    =  ll'5in. 

Diameter  of  low-pressure  cylinder =  18'Oin. 

Diameter  of  piston-rods ...  =    2'5in. 

Length  of  stroke =  llDin. 

The  test  consifltod  in  breaking  the  dynamo  circuit  at  various 
loads,  and  noting  the   temporary  and  permanent  variation  in  the 


tfiQ.  1.— Curves  ol  Ctintuiiiptlon  of  Cot!  and  Water. 


iroverDOrs  four  times  in  one  revolution  of  the  crankshaft.     The 

following  exjwriment  may  be  of  interest  as  illustratinga  few  points 

with  regard  to  the  acting  of  what  we  have  called  an  ordinary  type 

)  of  governor.    The  experiment  was  morle  by  one  of  urn  upon  a  Hmall 

rertical  engine  of  about  8  h.p.  nominal,  of  which  the  following  are 

-  the  cliief  constructive  data  : 

Diameter  of  cylinder  =  12in. 

,,  piston-rod  =  2in. 

Length  of  stroke  =  16in. 

Normal  sjieed  of  crankshaft,  115  rovotutionK  per  minute. 
Diameter  (outside)  of  Hywheel  =  .5ft. 

Section  of  rim  of  flywheel  —  O^in    breadth   by  2in,  deep. 
The  experiment  conflicted   in  gnuluiiliy  innreaKing  the  load  on 
the  engine  by  means  of  n   Prony    brake,  and  taking  careful  obser 
%'ation  of  the  indicated  horne-powet*  and  the  variation  in  the  s{>eed 
[of  tbe  engine.     The  following  table  gives  a  few  of    the  results 
obtained  : 

Table  II. 


Steam  prefl^ure. 
Boiler. 

Speed  of  engine. 

Horse 

Remarks. 

Average 

Per  oent. 
variation. 

power  in- 
dicated. 

lbs.  per  square  inch 

123 

0-6 

4"70     |Engine«  running 

1                 1* 

115 

1  5 

,     light 

L_ 

lU 

35 

t20-5 

■ " 

115 

2  2 

25  37     (Governor  hunting 
occasionally. 

1 " 

114 

33*3 

32*12     Oovernor  hunting 
ba<ilv 

1 " 

113 

50U 

45'47      Engine  labouring 
heavily. 

Towsrds  tbe  end  of  the  above  experiment,  the  engine  appeared 
so  badly  strained  that  it  was  considored  advisable  to  push 


speed  of  the  engine   as   given   by  the   tachometer.     The  results 
oDtained  are  given  in  the  KiUowing  table : 


Dynamo  circuit  mode, 

Dynamo  circuit  broken. 

Steam 

Current 

in 

amps. 

P,  D. 

at 
tormi- 

naU. 

Steady 
tacho- 
meter 

reading. 

Tachometer  readings. 

Perma- 

prosr. 

Max. 

Perma- 
nent. 

Max.  % 
increase. 

nent  % 
increase. 

H4 

120 

130 

Xi7 

390 

:}6H 

9-24 

3  08 

84 

125 

If 

366 

394 

366 

8  32 

0 

SI 

yrx) 

tt 

.^'il 

40.'> 

557 

1538 

1*71 

76 

240 

1* 

354 

420 

360 

1864 

1-69 

83 

350 

1 1 

357 

420 

366 

17  64 

2*52 

82 

350 

357 

423 

;tt»9 

18 -48 

3-36 

80 

450 

360 

426 

373 

18  33 

3-61 

82 

450 

t» 

360 

426 

360 

18  33 

2-50 

With  regard  to  the  efficiency  of  this  engine  and  dynamo,  we 
might  mention  that  we  found  the  commercial  efficiency  at  the  end 
of  an  eight  hours'  run  to  come  out  at  slightly  over  73  j>er  cent. 
We  will  now  j>ass  on  to  consider  a  few  of  what  we  have  called  the 
extraordinary  type  of  governor.  One  of  these,  which  is  no  doubt 
well  known  to  mott  of  you.  is  that  of  HartnelL  This  governor, 
which  controls  the  cut  off  by  means  of  an  expansion-valve  of 
variable  travel,  riding  on  the  top  of  the  orainary  D-valve. 
[Diagrams  were  shown.]  We  shoula  like  to  dwell  much  longer 
upon  this  all  important  question  of  governing,  but  we  fear  tbe 
limits  of  the  present  few  uotes  will  nut  permit  of  it,  and  we  must 
therefore  conclude  this  section  with  a  description  of  the  Proell 
expansive  gear,  invented  by  Dr.  Proell.  and  introduced  into  this 
country  by  Messrs.  Marshall,  Sons,  and  Co.,  of  Gainsborough. 
This  gear,  belonging  to  a  class  known  as  trip  gears,  is  now  well 
known.  The  live  steam  is  brought  to  a  steam-chest  on  the  top 
of  the  cylinder,  to  which  it  is  admitted  by  means  of  on  equilibrium 
valve  at  each  end.  The  exhaust  is  similarly  accomplished  by  a 
Corliss  valve  at  each  of  the  bottom  ends  o(  tbk&  t^)VYcA»R  ^  Ni^- 
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facilibatiag  the  exit,  of  water.  The  admission  valvea  are  actaated 
by  means  of  a  rocking  frame  carrying  two  bell-crank  lovora,  one 
end  of  which  en^rAj^'e**  with  and  deprcsMCw  the  valve-ot»ener8  until 
tripfKJd  by  the  part  wha*e  position  ia  determined  by  the  governor 
It  will  be  seon  that  by  thi)*  arrangement  practically  all  the  work 
of  opening  the  valve**  is  done  by  the  rocking-frame,  and  not  by 
the  governor,  which,  of  course,  means  a  great  increase  in  sensi- 
bility, [fndicabor  diagrams  taken  from  a '2l)()-h.  p.  Proell  engine  were 
■hown.] 

Dynamos. 

If  H  machinea  of  roaUtance  n.  r^.  r,  .  .  .  rn  ,  and  E.M.F. 
<i»  f-i'  f^  .  .  .  fn  respectively  be  joined  up  in  parallel  to  an  external 
circuit  of  reaietance,  R,  it  is  eavy  to  show  that  the  current  in  this 
external  circuit  will  be : 


Cii^ 


n  +  R| 


\^    *•«    »-i    ^  rnj 


\        n    r,    r,  m/ 


r:  + 


■f  etc., 


H(, 


each  of  the  expressions  on  the  right-hand  eido  uf  bhoc(|uution 
representing  the  amount  of  current  one  machine  contributes  to  the 
external  circuit.  If  now,  lis  is  generally  the  case  in  practice,  the 
machinee  are  of  equal  resistance,  ri  =  r^  =  r^,  etc.,  and  the  above 
Tatae  of  Cs  roduoee  to  the  following  simple  expression  : 


n 


Se 


(-9 


I 
I 


or  the  current  in  the  external  circuit  id  e<{ual  to  the  arithmetical 
mean  of  the  E.  M.F.'s  of  the  machinefl  divider!  by  the  rotal 
resistance  in  circuit.  Suppose  now  that  another  machine  of 
E.M.F.  r\  but  of  ecpial  resistance  to  its  fellows,  is  placed  in 
parallel  with  the  rest,  from  the  nature  of  the  numerator  we  see 
that  it  will  be  increaj*ed  if  e.'  is  greater  than  the  average  and  rice 
i^r.-*d  ;  aUo  that  the  denominator  will  be  diminished  by  every  such 
addition,  and  if  we  consider  the  elToct  of  various  values  of  e  upon 
Cr,  we  shall  find  that  for  a  certain  value  of  t'  less  than  the  averag© 
of  the  E.M.F/s  of  the  other  machines,  the  diminution  in  the 
numerator  is  exactly  counterbalanced  by  the  diminution 
in  the  denominator,  and  Cr  consequently  remains  unaffected. 
This  state  of  tliin^iH  will  be  attained  in  every  case  where 
e*  =  RCR,  or  when  tlie  E.M.F.  of  the  machine  being  introduced 
is  equal  to  the  F.D.  at  the  omnibus  bars,  as  may  be  shown  by 
substitution  in  the  value  for  Cr.  The  above  simple  invoKtiga- 
tion  shows  us  what  value  the  E.M.F.  of  a  machine  must  have 
in  order  that,  at  the  instant  of  putting  it  in  or  taking  it  out  of 
parallel  with  others,  no  flicker  may  bo  observed  ui>on  the 
lamps  in  circuit.      It  also  shows  us  that  the  difference   oetween 

the  value  _  S«  and  RCr  is  due  to  the  loss  of  volts  in  the  arma- 
;i 

tures-»€.,CR  X  _— and  that  for  a  ^iven  load  or   value   of   Cr 

n 
the  greater   the   narabor   of   machines  in    parallol,   the  \oi*s  this 
difference  becomeM ;    the   practical   l)eariDg  of   this   is  that   iL   is 
unwise  to  run  moie  machines  than  necessary  upon  a  given  load,  as 
thertt  is  more  danger  of  reversals  from  slight  variations  in  speed. 


yi 

B 

^S 

^S' 

yb 

® 

Fxa.  2.— Diagram  o(  Compovnd  Djruanios  In  I'aralleL 

A  point  about  which  few,  if  any,  of  the  text-books  give  as  any 
information,  beyond  a  description  of  the  connections,  is  the 
running  of  compound  dynamos  in  parallel.  Perhaps  this  is  due 
to  the  fact  that,  from  the  point  of  view  of  a  theoretically  r>erfect 
compound  dynamo,  no  difficulty  should  be  encountered  ;  but  in 
practice  we  tnink  we  may  fairly  say  that  the  operation  is  some- 
times a  little  **  tricky."  and  some  of  the  dilficulties  only  become 
of  importance  with  machinee  of  fair  si/e  and  under  the  conditinns 
of  a  fair  output  It  is  a  well-known  fact  thtitan  overcompoundcd 
dynamo  will  ^ot  run  satisfactorily  as  a  generator  supplying  a 
shunt  motor  if  motor  and  generator  be  nearly  the  same  size.  A 
practical  case  of  this  has  been  described  by  Mr.  Kapp.  Other 
facte  equally  certain,  but  [>orhaps  not  so  well  recognised,  are: 
That  two  ovorcomiKiundod  machines  will  not  run  satisfactorily  in 
parallel  ;neitliBrwUl  twosu-callod  comfiounddyuamoswhosecharac- 


teristic(of  terminal  P. D.  and  current)  deviates  much  from  a  straight 
line.  In  considorine  the  causes  of  these  phenomena,  we  think 
we  shall  be  able  to  classify  them  under  two  main  heads— (1)  tho«o 
due  to  the  form  of  the  characteristic  of  the  machines  concerned  ; 
(2)  those  due  to  the  elTcct  of  ronsidorable  self-induction  coming 
into  play  with  a  rapid  variation  of  the  load  on  one  or  more  of  the 
machines,  and  a  consequent  lag  of  P.D.  at  its  terminals.  But  before 
doing  so,  let  us  remind  yon  of  some  of  the  points  in  which  com- 
pound machines  as  connected  for  running  in  parallel,  chiefly  differ 
from  ahuntdynoraos.  Fig.  2  represents  diagrammatically  the  super- 
structure, whore  *V  are  the  additional  series-turns,  u  a  wire  or 
bar  joining  the  innide  brurthc^,  h  //,  and  A  and  B  represent  the 
omnibus  bare.  If  we  suppose  the  bars,  A  B,  to  have  little  or  no 
resistance,  or  better,  suppose  the  external  circuit  connected  mid- 
way between  the  two  machines,  and  add  the  resistance  of  one  bar 
to  each  of  the  eeiies-turns  of  the  dj'namoa,  we  rind  that  the  above 
connections  reduce  themselves  to  the  well-known  lozenge-shaped 
diagram  of  the  Whcatstone  bridge,  the  balancing  wire  taking 
the  place  of  the  galvanometer,  as  in  the  next  figure. 


Kia,  3.— ntAKTUni  of  Compniinrl  Iiyiisiiiu«  It)  raiHllel. 


I..ot  X,  If,  and  :.  denote  the  currents  in  the  various  sections,  as  in 
Fig.  3,  then  writing  oat  the  value  of  x  from  determinant  analysis, 
we  have : 


where  A  represente  the  value  of  the  determinant ; 


rg  +  n 


We  see,  thoreforo,  thai  if  ei  =  c^and  r^n  ==.  r^r^^  then  the  current 
flowing  in  the  balancing  wire  wUl  be  zero,  but  that  if  r4ri  =  rji'j, 
and  c,  DO  not  e*|ual  to  r^,  then  wo  hnve  for  our  value  of  x — 

X , 

or  the  current  through  the  balancing  wire  will  be  proportional  to 
the  ditference  in  the  E.M  F.  of  the  machines. 

Consider  now  the  currents  x  -f-  y  and  a*  -f  y  -  x  in  the  brancbea 
?.|  and  r^.  or  the  currents  flowing  through  the  series-turns  of  the 
machines,  denoting  thode  by  A  and  B  res{)eGtively,  and  in  their 
expressions  pulling  ro  =  0,  we  have 

^  _  fcj  [n  ri)  -\-  tx{r^}\) 

A 

from  which  we  see  that  if  r.^  =  r^,  in  addition  to  r^  being  =  0,  then 
the  currents  through  the  seriea-turna  will  be  otjual  :  that  is  to  say, 
if  the  two  machines  running  in  parallel  have  e<iua1  resistance  in 
their  series-turns,  and  the  resistance  of  the  balancing  wire  la  small, 
whatever  the  dilTerence  between  C]  and  c^  may  bo.  the  currents  in 
I  he  series  turns  of  the  machines  will  be  approxin>at.ely  equal,  and 
independent  also  of  the  armature  resistances.  The  above  simple 
investigation  therefore  shows  us  two  things:  firstly,  that  in 
order  to  run  two  compound  machines  in  parallel  efficiently,  they 
should  be  of  the  same  size,  or,  at  any  rate,  have  equal  resistance 
in  their  series-turns  ;  secondly,  the  balancing  wire  connecting  the 
two  machines  should  be  of  low  resistance,  and  not  a  fine  wire,  as  ie 
sometimes  stat^  in  the  text-books. 

Having  now  rofroshed  our  memory  with  the  conditions  under 
which  the  compound  machine  works,  let  us  now  consider  some  of 
the  jihcnomena  mentioned  nbove.  Fig.  4,  which  wo  think  will 
explain  itself,  represcntn  the  characteristics  of  two  compound 
dynamos  which  could  not  be  got  to  run  in  parallel  until  the  com- 
1>ounding  had  been  altered  ;  the  fact  of  the  matter  was  that  the 
Hpeod  of  thp  machine  had  been  fllt<'red  to  nccommodato  a  greater 
drop  of  pot-cntial  <lirtercTioo  along  the  niain.^  than  was  at  first  esti- 
mated for.  A  glance  at  the  upper  uart  of  the  curves  will  show 
that  the  machines  were  overcompouncled  at  this  speed, and  it  will  be 
evident  thattwoHuchdynamoa  working  in  i>araUel  will  be  in  astate 
of  unstable  cfiuilibrium,  for  aAsuming  tho  machines  to  have  a  load 
etjually  divided  between  them  at  the  start  and  anything  to  occur 
to  alter  this  condition,  such  as  the  joint  of  a  belt  runnmg  over  a 
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paUey,  or  a  alight  variation  in  the  apeod  of  tho  oogine  if  the 
machines  are  direct  driven,  then  that  dynamo  which  ha*"  come  off 
best  with  regard  to  tho  load  had  the  P.O.  at  its  tcrminala 
iDcre&aed,  while  the  reverse  is  the  caae  with  its  neighbour,  which 
rapidly  relinquishes  the  remainder  of  its  load  to  its  stronger 
brother  and  is  promptly  reversed — a  proceeding  generally  accom- 
panied by  a  fair  pyrotechnic  display  at  the  commutators  of  both 
machines.  Again,  take  tho  caee  of  a  somewhat  common  charnc- 
teristic  of  a  large  machine,  in  which  the  terminal  P.O.  rities  until 
balf  the  load  is  on,  then  gradually  falU  until  at  full  load  it  has  the 
same  terminal  P.D.  as  on  open  circuit,  it  will  be  ob\nou8  that  two 
such  machines  running  in  parallel  will  also  be  in  a  8tat«  of  Dn»t.able 
equilibrium  for  certain  U{7ht  loads.  We  see,  therefore,  that  the 
poesibility  of  running  compound  machines  satinfactorily  in  [larallcl 
depends  to  a  considerable  extent  on  the  form  of  thoir  charnctorietice. 
'Ve  now  come  to  consider  the  second  class  of  effects— i.e.,  those 
due  to  self  and  mutual  induction  in  the  machine  itself.  In 
December,  ISOO,  in  a  letter  one  of  the  present  authors  f^ave  some 
curves  illustnitin^  the  lag  of  induction  through  the  armature  of  a 
\ar^  dynamo  behind  the  magnetising  current  producing  it,  and 
it  will  be  obvious  that  although  the  Aolf-inihiction  of  the  series- 
turns  may  not  be  so  great  as  that  of  the  shunt  winding,  still  an  effect 
of  this  nature  will  bo  of  considerable  importance  in  switching' 
large  compound  machine?  rapidly  into  parallel.  Suppose,  for 
example,  we  have  two  machines,  A  and  H,  and  wo  require  to  put 
A  in  parallel  with  B  which  is  loaded,  and  suppose  we  note  tho 
P.D.  at  the  terminals  of  B,  and  make  the  E.MF.  of  A  slightly 
greater  (by  altering  tho  speed  of  the  engine  or  otherwise)  so  that 
A  will  take  up  some  of  B's  load  an  soon  as  we  close  the  switch,  we 
see  then  that  B  will  behave  as  an  overconi pounded  machine  and 
A  Che  reverse  for  a  short  interval. 
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Fid.  4.— CUTTM  nf  Compound  Dynamoi  in  Pamllel. 

We  have  seen  that  we  may  express  the  final  steady  value  of  a 
current  which  will  flow  through  a  machine  (when  put  in  parallel. 
and  shortly  after  the  switch  is  closed)  in  terras  of  its  E.  M.  K,  and 
&u  effective  re-siRtance,  involving  the  resistances  of  the  other 
machines  alrejuly  in  parallel  between  the  omnibus  bars  and  tho 
reeistance  of  the  external  circuit. 

Let  I  =  the  final  steady  current  through  the  armature  and  series 

winding  of  the  machine  ; 
„    E  =  the  E.M.F.  of  the  machine  ; 

F 
„   R  =  the  effective  resistance,  the  relation  I  =  ^  ^*"«    *^ip 

R 
poaed  to  hold  as  asual. 

In  the  ordinary  state  of  affairs,  the  shunt  circuit  will  be  c-Iosed, 
of  course,  and  a  steady  current  will  bo  Howing  through  it  from  tho 
omnibus  bars,  and  the  only  effect  of  importance  ujion  this  steady 
current,  when  the  main  switch  la  closed,  will  bo  that  due  to  mutual 
iodaction  between  the  shunt  and  the  main  circuit  through  tho 
armature  and  series-turns. 

Let  M  =  tho  mutunl  induction   between  the  two  circuits,  and 
deooto   by  y  the   instantancoua   value  of   any  increment   to    the 
steady  shunt  current  (dae  to  this  mutual  induction)  at  any  time  / 
sxionarly  denote  by  x  tho  instantaneous  value  of  the  main  current 
at  any  time,  t,  before  it  reaches  its  practically  steady  value,  I. 

Let  L  =  tho  self-ioduction  of  the  main  circuit,  whose  resistance 

we  have  denoted  by  R  ; 
«g    8  =  the  resistance  of  the  shunt  winding  ; 
IP   K  =  the  self-induction  of  the  shunt  winding. 
Sow  it  is  well  known  that  for  circuits  containing  iron,  the  quan 
titiw  L,  N,  and  M  are  variables  depending  upon  the  induction,  B, 
but  if  we  consider  that  in  tho  cose  tbefore  us  our  magnet  in  already 
highly  magnetised,  we  think  you  will  agree  that  the  amount  by 

which  ^  =  varies  throughout  the  range  we  are  considering,  wU  be 
d  X 

practically  negligible,  and  this  being  the  case,  we  may  employ  the 
usual  method  of  solution  for  two  mutually  inductive  circuits  of 
constant  inductance.   We  have  then  for  our  furdamanbal  equations: 


L*£+  Miy-h  Rx=E 
6t  it 
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Differentiating  and  separating  the  differentials  in  x  and  y,  we  got 
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the  general  solutions  of  which  are  : 
X  ~  Ae™i' 
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y  =  A'c^i'   -I-  BV'n,' 

and  upon  investigation  we  find  the  following  values  for  the  con- 
stants :  

(8L-fNR;+-  ViSL  +  XR)»-4RS  (N  L-M*) 
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««! '  (nil  L  +  R)  -  fw^ «  (ttu  L  -F  R) 
Upon  substituting  the  numerical  values  of  these  exprenions  in 
(5)  and  (6),  we  can  calculate  the  value  of  x  and  y.  At  any  time,  t^ 
after  the  cloaing  of  the  main  switch.  Curves  plotted  from  the 
above  equations,  however,  do  not  agree  very  well  with  exj^eri- 
ment,  for  we  have  a  distortion  of  the  6eld  as  the  current  rises  in 
the  armature,  and  also  a  lag  of  induction  ;  we  will  therefore  show 
you  some  of  the  experimental  results  we  have  obtained  with  oar 
photo-recording  ammeter  nnd  voltmeter  now  before  you. 

lUguiation. — Tho  usual  way  of  regulating  large  shunt  machines 
working  in  parallel  and  coupled  direct  to  the  engine,  ie  by  vary- 
ing the  si>eed  of  the  engine  by  moans  of  an  adjimtable  governor, 
increasing  or  diminishing  tho  Lcnaion  of  tts  spring  according  to 
the  potential  difference  required  at  the  machine  terminsls.  An 
adjustable  resistance  in  the  shunt  of  the  machine  is  sometimes 
used,  but  with  a  fair-sized  dynamo  this  system  of  regulation  is 
quite  inadequate  to  cot«  with  rapid  variations  in  the  load. 

In  tho  case  of  a  sudden  loaa  being  thrown  upon  a  machine 
direct  driven,  the  speed  of  the  engine  may  be  raised  quickly,  and 
then  lowered  a  little  as  tho  current  rii^es  in  the  shunt.  In  most 
cases,  however,  tho  loads  thrown  suddenly  on  the  machine  nre  not 
sufiicicnt  to  cause  any  serious  fall  of  potential  difference,  and  the 
regulation  may  therefore  be  effected  gradually. 

What  occurs  in  on  ordinary  central  station  when  a  sudden  fog 
comes  on,  is  probably  well  known  to  most  of  you  ;  for  instance, 
there  is  a  certain  amount  of  swearing  among  tho  stokers  when 
extra  steam  is  retjuired,  agood  deal  more  than  theaverage  amount 
of  coal  is  burnt  in  the  time,  and  a  higher  rate  of  activity  generally 
is  rofiuired  of  the  staff.  But  beyond  these  circumstances  there  are 
perhu[»sa  few  details  in  the  routine  which  deserve  attention,  such 
as  tho  offect  of  sudden  and  considerable  increments  to  the  load, 
and  ihe  working  efficiency  of  the  plant  under  these  rapidly  varying 
conditions.  First,  let  us  consider  the  way  in  which  some  cus- 
tomers switch  on  and  off  their  light.  In  the  case  of  most  large 
bu«ine»s  housex  coupled  to  a  direct-current  supply  system,  there 
is  a  main  switch  usually  placed  in  a  cellar  or  other  room 
where  the  com{jany's  mains  terminate  and  the  customer's 
house-wiring  begins,  and  it  is  remarkable  in  what  short  space 
of  time,  nft'Or  the  installation  of  electric  light  U|)on  the  premises, 
theaverage  draper's  assistant's  thirst  after  scientific  knowledge 
will  teach  him  that  it  is  not  necessary  for  him  to  run  through  lUl 
tho  departmCrittf  after  closing  hours  to  switch  off  tho  light,  but 
that  he  can  accoinfilish  this,  and  with  much  less  trouble  to  himself, 
by  retiring  to  the  cellar  and  opening  the  main  switch,  at  the  same 
time,  [>erhaps,  closing  and  oi>oning  it  a  few  times  to  get  the  impres- 
sive effect  of  tbo8f>ark.  It  will  be  obvious  that  a  few  suchbusmess 
houses,  taking  from  100  to '2iXt amperes,  and  behaving  m  this  manner, 
Willi  become  a  nuisance  to  the  central-station  engineer,  and  espe- 
cially so  if,  as  often  happens,  two  or  more  houses  switch  on  or  off  aft 
practically  tho  same  time.  Now  take  the  case  of  a  station  running 
with  shunt  machines  direct  coupled  to  their  engines,  the  number 
of  dynamos  connected  to  tho  omnibus  bars  depending,  as  usual, 
upon  the  demand  of  the  customers  at  any  time.  In  most  stations 
of  this  type  each  dynamo  is  provided  with  an  automatic  cutout 
placed  between  one  or  both  of  the  machine  terminals  and  the 
omnibus  bars,  whose  duty  it  is  to  cut  off  autonfiatically  the 
machine  in  the  event  of  a  reduction  in  its  E  M.F.  due  to  a 
hot  bearing  or  other  cause,  thus  saving  tho  armature,  whose 
E.M.F.  lias  been  reduced  from  destruction  by  the  other 
machines  coupled  iu  i^tarallel  with  it.  Now,  although  an 
automatic  '*  cut-out"  may  work  with  theoretical  precieeness 
with  an  ordinary  var^'ing  current,  it  is  rash  to  rely  upon  it  under 
the  conditiona  of  a  sudden  increment  or  decrement  in  the  current 
passing  through  it,  for,  owing  to  the  inertia  of  tho  moving  parts 
(which  must  be  mnde  somewhat  large  to  carry  the  current),  many 
of  those  at  prof^nt  in  the  market  will  vary  considerably  in  their 
|ioint  of  "cutoff."  Thus  it  hapjiene  that  upon  visiting  some 
central  stations,  and  examining  closely  some  elaborate  piece  of 
mechanism  of  this  nature,  we  discover  a  substantial  wooden 
wedge  or  piece  of  stout  whipcord  to  be  necessary  to 
the  satisfaction  of  tho  engineer  in  charge,  rendering 
the  ingenious  and  admired  apparatus  i]uite  passive  as 
regards  either  service  or  mischief.     When   fair-shsed  motors  are 
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coupled  to  the  mains,  they  do  not  bend  to  improve  the  steadinefls 
of  the  lighb,  for  tlieir  load  is  constantly  varying  with  uucer- 
tainty  ;  and  although  a  blef^Bin^  iu  helping  to  keep  up  the  all- 
day  efficiency  of  the  plant,  we  think  matters  would  be  improved 
if  thej'  could  be  run  off  mninfi  distinct  from  the  li^hting-mainB 
(that  iBy  unless  the  proeent  demand  increased,  and  becomes  so 
general  as  to  keep  a  fair  amoont  of  plant  constantly  employed), 
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for  it  i£  during  the  day  when  the  lighting  loa<l  and  plant  occu- 
pied la  leacb  that  their  effect  becomes  roost  noticeable.  And 
then,  again,  suppoding  thi^  demand  to  have  increased,  central 
stationB  would  bo  overloaded  on  u  foggy  day,  unless  they 
possesaed  more  than  thjQ  usual  amount  of  reserve  plant.  Some 
kinds  of  electric  lighting  also,  such  as  that  of  theatres,  often 
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Kio.  0  — Load-Curre  dnrlog  rerfonuanco  of  *'La  Itatovhc" 

require  for  stage  effects,  etc..  rapid  and  considerable  variations  of 
current,  as  will  be  seen  on  reference  to  the  curves,  Figs.  5  and  0, 
which  represent  the  variations  of  current  leaving  the  engine  room 
during  the  o^ras  of  **  Ivanhoe  "  and  The  '*  Basoche  "  at  the  Intc 
Royal  English  Opera  House.  But  the  redeeming  foatui-e  of 
theatre- lighting  from  a  supply  station  is  that  the  station  people 
know  within  a  minute  or  two  when  the  load  will  vary,  and 
the  amount  of  its  variation,  and  are  therefore  on  the  look-out 


for  it.  The  question  arises,  How  shall  we  regulate  matters  in  the 
engine-room  bo  avoid  undue  flickering  in  those  himps  which  form 
the  steady  part  of  the  load  ?  Tliere  are  several  recognised  methods 
by  which  approxininte  stoadincHS  may  be  attained  ;  that  method 
which  ifl  beflt  depending  in  any  jjarbicular  case  very  much  npon 
the  nature  of  the  load,  the  plant  uvailublo,  and  last,  but  not  least, 
the  skill  and  judgment  of  the  engineer  in  charge.  Some  pooplo 
think  when  thev  enter  a  central  station  that  the  whole  day's  work 
may  be  summed  up  into  the  watching  of  a  voltmeter  or  a  steam 
or  water  gauge,  but,  granted  that  these  are  important  dution, 
they  are  still  somewhat  wide  of  the  mark,  and  under  tho  condi- 
tions of  hot  bearings,  obi^tinate  feed-pumiw,  blowing  joints,  and 
obhor  kindred  ovilH  with  which  the  engineer  hoa  to  contend,  his 
skill  is  somotimes  taxed  to  bring  muU-en*  to  a  succe»*sful  issue. 

The  Into  Royal  Kniilirsb  Upcni  Ifnuwe,  nUhough  coupled  to  the 
mains  of  tho  Metro[K)litan  Electric  Hujiply,  waw  ordinarily  worked 
from  its  own  installation,  which  we  think  may  bo  taken  as  quite  a 
model  of  its  tyf)e,  and  prQ|X)Ke  to  give  you  a  few  particulars  of  its 
working  in  tho  event  of  sonic  of  you  being  interested  in  theatre 
lighting. 

The  lighting  arrangements,  under  the  inunagoment  of  Mr.  J, 
i'eschok,  were  carried  out  with  no  Kmall  amount  of  skill  and 
economy,  when  wo  consider  tho  somowhat  trying  conditions  of  the 
working.  For  instance,  the  great  necGSpiity  of  crispness  in  roflponso 
to  signa!**,  and  the  manipulation  of  large  and  varying  loads  thrown 
suddenly  upon  and  again  tjilccn  as  rapidly  off  tho  onginoa,  of 
keeping  boilern  under  steaui  for  several  hours  for  the  special 
re<iuiroment-»  of  porliaps  an  hour  or  no,  etc.,  and  many  other  itemn. 

Tlie  iiirttullatioii  coniftriHts  three  locomotive  boilers  (by  Mar- 
nhails),  Hupplying  with  ateaui  three  Willans  comjKJUnd  engines 
couplt^l  direct  bo  Siemens  sliiinl  dynamos,  having  an  output  of  650 
uinpercs  each  at  1(10  volt8.  A  stet  of  108  E.P.S.  .'(IL  accumulabora 
are  .-d^o  usod  for  sup[flying  light  during  tho  day  throughout  tho 
house.  Tli&io  are  chargofJ  in  three  Rets  |tnrallol  and  discharge*!  in 
two  »<ets  [Mirallcl.  The  current  leaving  tho  ungine-roum  during  an 
opera  usually  varied  from  i)(H)  t-o  \,'SK}  amperes,  ami  the  total  con- 
sumption from  .too  to  .'i.VJ  B.T.  U*  [wrdiom.  The  following  items 
coui[K)^c  tho  cost  of  running  the  ini^E^llation  per  diem  with  seven 
(wrfornianccs  |>cr  week,  two  |jerfonnancos  usually  being  given  on 
Satur-d.Ly,  and  etboiit  ifiree  full  rolicJirs:Llii  in  a  month,  the  results 
being  tlie  average  of  Boine  months'  running  : 

Kngine-room  wage-? £1   19  0 

Deprcciabion  of  plant  at  10  per  cent 3    0  0 

Water  for  boilers 0    2  C 

Fuel  for  boilers 2    2  0 

Repairs,  oil,  and  wa<9te  0  II  0 

Total £1  14     U 

Taking  the  case  of  the  0|:>era8  *'  Ivanhoe"  and  "The  Basoche," 
with  nn  average  oonsumption  of  45fl'37  B.T.U.  and  524 '25  B.T.U, 
re8]>octively,  wo  Had  bho  cost  of  production  per  B.T.U.  during 
*'  Ivanhoe"  was  4 Oid.,  and  during  "The  Basoche  "  3-5*2d.,  which, 
when  we  consider  the  stxe  of  tho  plant  and  the  trying  Load  curve, 
is  not,  wo  think,  at  all  bad. 

Stani>abd  Instruments. 

Wo  will  bring  our  notes  bo  a  conclusion  by  a  few  brief  remarks 
on  ebandard  insbramonte.  In  order  bo  obtain  anything  like  effi- 
cienb  working  of  a  central  etAtion,  ib  is,  of  course,  necessary  to  bo 
able  bo  check  ab  frequenb  intervals  tho  accuracy  of  the  various 
ammeters  and  voltmeters  in  tho  place,  and  the  arrangement  which 
we  will  now  discuss  is,  we  venture  to  think,  as  suuplc  and 
reliable  as  any  for  ordinary  purixjeos.  There  is  notbioK 
at  alt  original  about  ib,  it  being  essentially  the  same  as 
has  boon  in  use  ab  the  Central  Institution  for  some  years 
past,  also  by  Messrs.  Willans  and  Robinson  at  Thames 
bitton  (as  described  in  a  [>a|)er  before  the  Institution  of 
Electrical  Engineers,  November  1*2,  1S91),  and  many  others  (iiV/« 
SUrlncnJ  Ktttfiuter,  November  13  and  iio,  IK91).  A  D'Arsonval 
galvanometer  (with  a  magnetic  shunt),  DA,  is  in  series  with 
II  resistiincobox  ranging  up  to  10,000  ohms,  R,  and  across  the 
latter  is  connoctod  a  standard  ceU,  C,  a  fairly  sensitive  galvano- 
meter, Ci,  and  any  unknown  but  high  resistance,  Ri.  Suppose  the 
standard  cell  to  give,  say,  1*435  volte  at  a  certain  temperature, 
und  let  R  be  adjusted  to  I43'ri  ohms,  and  an  adjustable 
source  of  P.D.  bo  connected  to  A  and  C,  it  is  evident  that 
when  on  pressing  tho  key,  Ki  there  is  no  deflection  on  G, 
tho  current  in  R,  and,  therefore,  in  L>A,  is  one  millinmpere.  and 
by  adjusting  the  magnetic-shubc,  this  current  may  be  made  to 
produce  a  deHecbion  on  D*A  of,  say,  100  diviflions.  This  experi- 
ment can  be  briod  ab  any  time,  and  should  the  detiecbioo  be  found 
bo  have  altered  it  can  be  re-obtained  by  adjusting  the  magnetio 
shunt. 

Now  to  use  the  instrument  as  a  sbandard  voltmeter.  Supjxiife 
its  resistance  is  10  ohms,  bhon  if  R  be  odjust^ed  to  990  ohms,  the 
total  resistance  in  the  circuit  will  be  1,CNX)  ohms,  and,  therefore, 
one  volt  gives  100  division  detlecbions.  Suppose  the  scale  to  range 
from  0  to  5(X)  divisions,  we  thus  have  an  accurate  range  of  measure- 
ment up  to  five  volts.  Now  increase  R  -H  tJ  bo  10,(XX>  ohms,  we 
thus  gob  a  range  to  50  volte ;  again  R  t  (i  =  10,000  ohms  and  ,'oth 
shunt  in  G,  weha\e  a  range  to  500  vol bs  as  per  table.  Wo  have 
here  assumed  that  the  D'Arsonvul  galvanometer  gives  deflections 
throughout  its  range  which  are  pru(>ortional  to  the  currents  pass- 
ing—i.e.,  600  divisions  is  caused,  for  instance,  by  a  current  five 
times  as  strong  as  that  givhig  100  divisions. 

This  we  behove  always  can  be  relied  upon  if  the  instrument  is 
carefully  made  and  tho  coil  suspended  so  as  bo  hang  from  its  point 
of  support— viz.,  with  its  centre  of  gravity  vertically  beneatn  the 
point  of  support — which  is  etfectod  oy  causing  the  lower  coaneo- 
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tlon  of  tbo  swinging  coil  to  bo  made  of  a  thin  spiral  of  wire 
offering  do  fcoreional  rif^idity  aa  cxplAinod  by  Prof.  Ayrton  in  hie 
remarks  on  Captain  Sankey's  paper  mentioned  abore.  Having 
thnt  obtaine^i  an  extremely  accurate  voltmeter,  it  now  remains  to 
be  Men  how  the  arrangement  can  bo  made  to  act  tie  an  ammeter. 
A  choice  of  two  metnod»  i^  ojien  to  u».  One  method  in  to  put  a 
sUver  or  copper  voltameter  in  series  with  tkc  ^ trip,  and  adjust  it  eo 
that  A  certain  steady  deflection  in  produced  on  D'A  (which  ie 
shunt«d  to  the  etrip)  and  afterwanls  determined  from  the 
increase  of  weight  of  the  voltameter  plate  what  current  hi\a 
been  pAseing.  This,  though  an  extremely  accurate  method, 
takes  time,  and  is  not  very  easy  of  sppHcation.  In  the 
other  method,  the  known  rettiBtance,  K  (which  must  be 
capable  of  carr>ing  one  am|)ero  without  appreciable  temperature) 
is  inserted  in  pUce  of  the  voltameter,  and  the  standard  cell  placed 
aeroes  it«  termiaals  ae  ehown.  For  the  Mike  of  convenience,  sup- 
pose K  =  1  435  ohms  and  S  =  01  ohm  ;  then  if  the  main  current 
be  adjusted  until  on  pressing  the  key,  K,  no  deflection  is  shown 
on  <_;.  then  we  know  tnat  one  ampere  is  |>aeping,  and  thorcfore 
•01  volt  is  the  P.O.  at  terminals  of  S.  Suppose  P'A  to  have 
10  ohms  resistAQce,  and  all  K  is  to  be  short-circuited,  tlien 
the  current  in  D'A  will  be  •001  ampere,  which,  as  wo  have 
before  6oen»  give*  a  deflection  of  100  scale  divisionp.  This 
IS  an  extremely  simple  test,  which  can  be  applied  in  a  minute  or 
two,  and  shows  exactly  if  the  resistance.  S,  has  altered  in  value. 
{Supposing,  however,  it  hus  the  value  mentioned— namely, 
•Ol  ohm— then  we  have,  as  table  below  shown  : 

Resistance  Value  of  Maximum 

in  D'A  100  scale  range 

circuit.  divisions.  500  divisions. 

10     1      ampere    5     amperes. 

100   10         „  60 

l,O0^»     !00       „ 600        „ 

Wo  believe  that  the  method  described  will  give  very  nearly,  if  not 
quite,  the  accuracy  of  a  Thomson  balance  and  delicate  standai^ 
voltmeter  at  a  very  much  lower  cost.  In  concluMon,  wo  desire  to 
express  our  thanks  to  Mr.  F.  W.  Uoddard,  who  has  practically 
taaoi  upou  himself  the  illustration  of  the  i>af)er.  also  to  Messri^. 
Marshall,  Sons,  and  To.,  of  <>ainsborougti,  and  others  for  their 
kind  assistance. 


STANDARD  FUSE  WIRES. 


MesBTfl.  8hippey  Itms.,  Liuiitod,  notify  us  that  they  have 
beon  appointed  sole  Kuropean  tt'ents  for  the  sale  of  the 
Sperry  t*i»te<l  fuse  wire,  as  manufactured  by  the  Sperry 
Klectric  Miniiijj;  Machine  Comi)any.  nf  Aineric«,  and  as  such 
agents  Messrs.  Khip|>ey  Broa.  will  h«>ld  stuck  of  over  30  «izy3, 
with   capaeity  from  I  .iiiipere  to  500    !imiier<'s.      Th<*st;    wirtrs 


are  loado  from  a  special  alloy,  and  are  got  up  in  lengths  of 
100ft.  for  the  small  si/os,  SOft.  fur  tncHlium  ai^^ca,  iind  25ft.  for 
tlie  largest  sizes,  which  are  packed  in  a  very  convenient  funn 
on  metal  reels.  It  may  he  nutud  that  the  Sperry  ioste^l  fuse 
wire  has  been  selected  for  the  entire  wi>rk  at  the  World's  Fuifi 
Chicago. 


CROYDON, 


MR.  PREECES  REPORT 

At  the  meeting  of  the  Croydon  Town  Council  last  week,  the 
Oeneral  Purposes  Committee  re|X)rted  as  follows  : 

The  committee  considereii  a  re^iort  from  Mr.  Preece  as  to  what 
additionrtl  expense  would  be  involved  by  the  installation  and  plant 
f  itr  the  new   Town  Hall  and    library,  being  of  sufficient 

I  l-io  to  supply  consumers  within  the  compulsory  area,  and 

l»f  ni^:  iir^Ai^ned  with  a  view  to  future  extonsion.  Copies  of  Mr. 
Pr«ooe*s  report  have  been  circulated  among  the  members  of  the 
Council. 

The  committee  recommend  that  the  Council  carry  out  the 
lighting  of  the  compulsory  area,  as  recommended  by  Mr.  Prooco, 
at  the  estimated  cost,  but  raisin;;  £5,000  instead  of  £2,&00  for 
balldings,  making  a  total  of  £22.500,  f^ubiect  to  the  sanction  of 
tb«  Local  Government  Board  being  obtained  to  a  loan  for  the  lattor 


amount,  and  they  recommend  application  being  made  to  the  Local 
ttovernment  Board  for  sanction  accordingly.  The  committee 
re<iueeted  the  sub-committee,  as  soon  as  sanction  is  granted,  to 
take  the  advice  of  Mr.  Preece  as  to  inviting  tenders  for  the 
necessary  work.  Copies  of  the  plan  ref«rred  to  in  Mr.  Preeoe's 
report  may  be  seen  at  the  Town  Hall. 

The  committee  further  recommend  that  the  sub-committee  be 
authoriited,  if  they  deem  it  necessary,  lo  apply  for  an  extension  of 
time  within  which  to  exercise  the  [>owers  granted  by  the  Corpora- 
tion's provisional  order 

REPORT. 

The  following  in  Mr.  \V.  H    Preece's  report : 

The  Town  Clerk.  Town  Hall.  Croydon. 

Silt,— In  accordance  with  instructions  contained  in  your  letter 
of  September  28,  I  beg  to  say  that  I  have  very  carefully  ^one  into 
the  Questions  referred  to  me— viz  (a)  The  coat  of  an  installation 
for  ttie  supply  of  electricity  to  the  new  Town  Hall  and  free  library, 
and  {h)  of  an  installation  of  sutiicient  capacity  not  only  to  light 
the  new  Town  Hall  and  hbrary,  but  to  supply  consumers  within 
the  compulsory  area,  and  designed  with  a  view  to  future  exten- 
sions. 

I  should  like  to  sav  at  the  outset  that  I  am  ^lad  to  see  that  there 
is  a  chance  of  your  Corporation  undertaking  its  rosponsibilitios  in 
this  matter  of  electric  lighting.  You  say  your  Town  Council  have 
advertised  for  offers  to  toko  over  the  powers  conferred  ujwn  thorn 
by  their  proviniunal  order,  but  that  no  offer  has  been  received 
sufficiently  templing  to  be  acceptable.  I  conclude  that  your 
Council  are  fully  alive  to  the  fact  that  in  their  provisional  order 
they  poeseed  a  very  valuable  property,  which  thoy  will  not  deter- 
mine hastily  to  dispose  of. 

When  I  last  reported  to  you  on  this  question,  in  September, 
1890,  I  urged  upon  your  Corporation  the  desirability  of  commenc- 
ing a  compreheuHive  Hcheme  of  electric  lighting,  embracing  the 
whole  of  the  borough  area,  but  which  should  be  commenced  on  a 
small  scale,  and  extended  as  opportunity  offered  and  as  necessity 
aroee.  At  that  time  municipal  bodice  had  done  but  little  practical 
work  as  undertakers  for  the  supply  of  electrical  energy  Their 
action  had  been  restricted  practically  to  securing  provisional 
orders,  as  your  Corporation  has  done.  Now,  however,  tne  position 
is  quite  different.  The  supply  system  of  the  Bradford  Corporation 
has  been  in  o(>eration  just  over  three  years,  and  it  has  already 
become  a  paying  concern,  standing  fairly  on  its  own  bottom, 
independent  of  the  rates,  and  without  doubt  destined  to  become 
a  certain  source  of  municipal  income,  to  bo  applied  to  the  relief 
of  the  rates. 

Tht  Nfu-  Tou-it  /At//. —By  favour  of  Mr  Henman,  I  have  had 
the  iilans  of  the  new  Town  Hall  carefully  examined,  and  the  build- 
\n^  lUi^if  ins|>ncL4Ml,  and  I  efltimato  Llmt  fur  the  efficient  lighting  of 
the  wholo  of  Llio  prorai»0(»,  the  o«|uivalent  of  65**  InmjiH  of  16  c.p. 
will  bo  riHiuirwl. 

IVaclically  the  whole  of  the  lam|w  on  the  upper  rtoon*  should  be 
!(}  c.p.  lam[>i',  but  in  the  biuiomont  it  may  bo  {lOi^iblc  in  t^ome 
instances  to  use  Sep.  ]am)»H.  Thus  100  of  16  c.p.  and  60  of  8  c.p., 
or  a  total  of  160  lum|)s  would  be  etjuivalent  as  far  as  consumption 
of  energy  is  cjnccrnod,  to  the  130  c.p.  lam(>s  I  have  allotted  to 
thiA  part  of  the  building. 

Six  hundred  and  lifty  lUc.p.  lam|)S  would  obsorb  OTi  h.p.  to 
70  h  p.  of  energy.  It  is  not,  however,  at  all  likely  that  under  any 
circumt*tanc<»  tho  whole  of  these  would  be  alight  at  once.  On  the 
other  hiuid,  it  in  nectu^Mury  to  have  some  |K>wer  in  reserve  to  draw 
upon  if  at  uuy  time  anything  should  go  wron^.  U  we  regard  the 
new  Town  Hall  alono.  it  would  he  neci^ssary  to  have  two  30-h.p. 
engines,  each  with  i^uitabto  dynamon,  imttalled  in  the  spare  engine- 
house  at  the  watcrworkH,  and  u  largo  battery  of  secondary  cells 
tixed  at  the  new  Town  Hall.  Under  ordinary  circumstanccfl,  it 
would  only  bo  necessary  to  charge  this  battery  two  or  three  times 
a  week,  and  truttt  to  it  to  supply  all  the  lights.  On  ceremonial  or 
other  extrnorrlinury  occasioDS,  ono  uf  the  sloam-dynamos  could  be 
run  to  help  the  batlcry,  or  the  battery  could  bo  neld  in  reserve, 
and  boUi  enginoM  run  direct  on  to  the  lum^m.  Heavy  main  con- 
ductors muHl  be  laid  huLwoen  the  engine-hout*e  and  tho  Town  Hall. 

I  do  not  think  it  ncce^^sary  to  instal  separate  boilers  for  this 
electric  pUnt.  Wo  should  do  bettor  to  utilise  either  of  the  two 
excellent  battoriL*4<  of  Corninh  boilers  you  havo  now  fixod  to  supply 
steam  for  your  pumping  enginos  that  hnp]K3nod  lo  be  in  use  at  the 
time. 

I  estimate  the  coat  of  a  separate  installation  of  the  Town  Hall  as 
follows  : 

Two30i.h.p.  steara^lynamos    £«00 

Steam-pipe  connections  and  fittings    100 

Eo^ne-room  switches,  instruments,  etc 50 

Main  conductor  to  Town  Hall : 

One  3in.  cast-iron  pif)e  lino,  350  yards 60 

800  yards  of  cable  and  sundries     394 

One  battery  of  56  cells  (Nl-plate  Croropton-Howell)  or  equi- 
valent SUM)  of  other  make    400 

Hacks,  insulators,  etc.,  for    battery 60 

Distributing  and  regulating  switchboard,  instruments,  eon- 

nections,otc , 90 

Wiring  for  650  lampsat  308 975 

Speciu  metal  fittings  (approximate)    ... 400 


Total    

Add  for  oontingencioB  (say) 


3,32S 
176 


Grand  total £3,500 

£2,000  of  this  would  be  saved  if  there  was  a  general  eystem  of 
supply  to  draw  from. 
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The  annual  cost  of  thii  separate  iDctAllation  for  the  Town  Hall 
would  probably  be  £330. 

The  CompuIj*<yry  A I'tn. —It  would  be  practicable  to  serve  tlie 
oompuIfiDry  area  and  make  provision  for  the  eventual  extension  of 
the  system  over  the  whole  borough,  from  a  central  station  which 
could  be  erected  at  the  western  or  Cliurch  roafl  end  of  the  water- 
works yanl.  Alonj;  Church-road  runs  in  a  disused  Fewer  a  :*treuin 
of  water  thnt  will  nnswer  excellently  for  rondensine  purpofte*,  ami 
thus  ensure  a  hiifh  economy  in  fuel.  I  am  informed  that  we  can 
count  on  400,000  gallons  per  day  aa  a  minimum  from  this  stream, 
and  that  durinj?  an  average  day  in  winter  it  reaches  to  1,000,000 
gallons.  This  would  pive  an  ample  supply  for  condensing 
pur[>oses.  I  should  not  propose  at  6rst  to  put  in  a  condensing 
plant,  but  to  add  i\,  afterwards,  when  the  businej>5  grows  to 
warrant  it.  With  a  large  plant  the  saving  in  fuel  would  be  not 
less  than  15  \>er  cent.,  and  it  m.iji;ht.  reach  to  20  f}er  cent.  Ita 
relative  value  would  not  bo  so  great  with  a  small  plant. 

I  estimate  that,  in  addition  to  the  lamps  t-o  be  flxed  at  the  new 
Town  Hall,  at  least  6,000  lamt«  of  8  c.p.  each  will  be  t^iken  up  in 
the  compulsory  area  alone.  You  have  in  thirt  area  the  cream  of 
the  business  houses  in  your  borough  The  sho)rs  in  North  End, 
High-street,  and  George-street  would  pmbably  take  4.0iX»  to  r),0(JO 
lamps. 

From  the  foregoing  it  is  evident  that  we  shall  have  to  provide  a 
central  station  and  instal  machinery  and  mains  sufficient  for  the 
supply  of  a  total  of,  say,  7,500  lamps  of  8  o.p.  I  estimate  the 
capital  cost  of  doing  this  as  follows : 

Buildings £2,500 

Machinery  and  plant   6,000 

Mains  4,500 

Distribution,  etc 1,000 

Add  for  contingencies 1,000 


Total £15.000 

Revenue.,— In  my  proliminary  report  I  have  indioate<i  that  elec- 
trical energy  could  not  then  be  produced  as  cheaply  as  gas,  but 
subaequont  experience  and  practice  has  so  impro^'erl  our  me^ns  of 
generation  that  now  we  can  produce  it  «;|uite  us  cheaply.  I  prof)osed 
in  1890  that  the  charge  jier  Board  of  Trade  supply  unit  should  be 
7d..  and  considering  the  wideaiid  scattered  character  of  your  areft,  I 
shall  not  now  suggest  a  lower  rate.  It  is  practically  equivalent  to 
g&B  at  3^.  6d.  [ler  1,000  cubic  feet,  and  as  gas  in  your  district  is 
Ss.  9d.  per  1,000,  it  means  that  you  will  be  competing  with  ihat 
source  of  ilhimination  on  nearly  level  terms. 

I  estimate  the  profit  and  loss  account  as  follows  : 

Revenue— 6,000  Inmps  at  lis.  8d £.?.500 

Town  Hall  lighting 220  £3,730 

Working  ex[>ensea  ...  „,., 2,000 

Interest  and  sinking  fund 750 

Cost  of  Town  Hall  lighting  (actual)  220 

X2,ft70 


Pro6t  towards  reduction  of  rates £750 

The  ultimate  revenue  and  profit  to  be  obtained  when  the  whole 
of  your  borough  is  served  would  dwarf  the  figures  given  above 
The  receipt*  will  |)robably  reach  £20,000  a  year,  and  the  profits 
£5,000  ^  year. 

I  very  strongly  urge  the  consideration  of  the  larger  scheme  to 
supply  the  whole  borough,  commencing  with  plant  sufficient  to 
supply  only  the  compulsory  area.  Nothing  C!in  prevent  the 
ultimate  adoption  of  the  electric  light.  The  growth  has  been 
checked  by  fear  and  ignorance— fear  of  its  danger,  ignorance  of 
its  cost. 

Public  Lighdfuj.  —  Fiiiy  arc  lamps  distributed  over  the  streets 
of  your  compulsory  area  might  displace  200  ^as-lamps,  and 
provide  four  times  the  amount  of  light  given  at  j)resent.  North 
End,  High-street,  Crown-hill,  and  fJeorgestreet  would  tixko  32  of 
these,  as  shown  on  the  tracing  I  attach  to  this  re|>ort.  If,  how- 
ever, only  20  were  fixe<l  in  these  streets,  the  light  wouM  be 
immeasurably  suf*erior  to  what  it  is  now.  The  remainder  could 
be  put  in  other  streets  where  wanted,  or  the  first  installation  could 

■  be  confined  to  25  or  30  lamps. 
The  capital  cost  of  this  service  would  be  £2,500,  and  the  annual 
cost  £700.  Half  the  lamps  could  be  cxtinguiHhed  at  midnight 
They  would  add  greater  security  to  traffic  and  safety  to  j>er8on, 
and  the  supervision  of  premises  and  repression  of  crime  would  be 
rendered  more  easy.  It  has  been  said  in  America  that  every  are 
Ump  saves  a  policeman.  If  lees  than  50  are  fixed  the  cost  would 
be  reduced,  but  not  quite  pro[»ortionately. 

Motive  Power. — Electrical  motive  power  has  one  great  advan- 
tage over  all  other  forms  of  power.  It  can  be  started  when  it  is 
wanted,  stopped  when  it  has  done  its  work,  without  waste,  and 
the  expenditure  of  energy  to  the  work  done  is  regulated  aulo- 
maticaily.  It  is  especially  applicikhle  for  small  industries  where 
gas  or  steam  power  is  out  of  the  question,  nnd  its  use  for  homt^ 

I  purposes  leads  us  to  hope  for  the  revival  of   the  cottage  industries 
of  the  past. 
ConWwioon.  —  I    recommend   that  your  Corporation  seek    power 
to  borrow  £20,000   for  electric  lighting  workjB   to  be  expended  o« 
follows  : 
Generating  and  distributing  plant  for  compulsory  area- 
Private  lighting  £15,000 
Public  lighting    2,500 
Working  capital  2,500 


Total    £20.000 

nif  trW  ffnmble  you  to  provide  a  thoroughly  good  serA'ico  for 


your  compulsory  area,  to  provide  the  generating  plant  for  your 
new  Town  Hall,  and  to  save  a  considerable  amount  of  the  gaa  bill 
for  the  pubho  lighting  of  your  street-s. 

If  your  Council  adopt  this  recommendation,  the  next  step  will 
be  to  draw  up  n  sf>ecification  and  invite  tenders  thereon.  This 
s[>eciHcation  should  indicate  most  clearly  and  distinctly  the  needs 
of  your  district,  the  number  of  lamps  to  be  provided  for,  etc.,  and 
it  should  be  left  to  the  experience!  firms  who  will  tender  tospeclfy 
how.  they  profuse  to  meet  these  needs.  This  will  enable  you  to 
profit  by  the  advice  of  many  whose  advice  is  worth  having,  nnd  it 
will  be  impossible  to  charge  the  CorfKtration  or  its  advisers  with 
having  framed  a  scheme  that  perhaps  only  one  or  two  of  our  large 
contracting  engineers  could  tender  to.  The  chief  jwints  to  be 
insisted  on  in  the  specification  would  l>e :  (a^  The  efficiency  and 
continuityof  rhe  service;  (6)  absolute  security  to  life  and  property; 
(f*}  the  i>0f>8tbility  of  extension  to  all  parts  of  your  district. 

If  the  courr^e  I  have  indicated  be  followed,  I  am  sure  it  will  give 
satisfaction  to  the  indui^try  ;  it  will  enable  the  Corporation  to 
arrive  at  a  jut«t  and  fair  conclusion  as  to  what  is  best  to  be  done  in 
the  interests  of  the  ratoftayers  ;  and  it  will  enable  the  ratepayers 
themselves,  in  the  light  of  public  criticism,  to  see  that  their 
guardians  are  fulfilling  their  trust,  and  are  doing  what  is  right  and 
proper. 

Councillor  Mlllor  introduced  the  refKirt,  mentioning  that  the 
site  of  the  pro|»osed  station  wos  the  waterworks  yard. 

CoanctUor  Martin  argued  strongly  against  spending  £25.000  of 
the  ratepayers'  money  on  an  electric  lighting  enterprise,  and 
moved  an  amendment  referring  the  report  back  to  the  committee. 

After  much  discussion,  for  and  against,  the  amendment  to  refer 
the  scheme  back  was  curried  by  the  casting  vote  of  the  Mayor. 
The  following  is  the  voting. 

Kor  the  amofultncnL — Aldermen  Barrow.  Layton.  Morland, 
Rymer,  Schmitz  v  Councillors  Allen,  S.  <J.  Edridge,  Oodson, 
Goodwin,  Hdlior,  Johnson,  Jo^lin,  King,  Klein,  Lillico.  Martin, 
Oelriehs,  Pritre.  Shirley,  Smith,  and  Tancock 

Against  the  amendment  — Aldermen  F.  T.  Edridge,  Ho|X)kirk, 
Miller,  Pelton,  Thrift ;  CouiiciUors  Butler,  Porkina-Coso.  Chapman, 
Diirt,  Uobson,  Foot,  FouUham,  Hintou,  Hobson,  Jones.  Moss, 
Peck,  Privett,  Thompson,  Trumble,  and  Weightraan. 

Oouncillor  Rlgby  (ieclured  he  was  neutral. 


COIVIPANIES'  MEETINGS. 


ST.  JAMES'S  AND  PALL  MALL   ELECTRIC   LIGHTING 
COMPANY,  LIMITED. 

The  ordinary  meeting  for  1893  of  the  above  Company  was  held 
on  Tuesday  at  the  Company's  central  station,  Carnany  street,  \V., 
under  the  presidency  of  Mr.  Eustaco  J.  A.  Balfour,  chairman. 
The  notice  calling  the  meeting  having  been  read  by  the  secretarj 
[Mr   F,  J.    Walker), 

The  ChalrmxD,  in  moving  the  adaption  of  the  report  afid 
accounts,  which  it  was  agreed  should  be  token  as  read,  and  which 
were  published  in  our  last  issue,  said  that  he  thought  it  would  be 
of  interest  to  the  shareholders  if  he  entered  into  a  few  matters  in 
connection  with  the  year's  working,  nnd  with  the  present  position 
of  the  atTairs  of  the  Company.  They  might,  he  remarked,  look 
back  u(x>n  the  past  year  with  satisfaction.  There  was,  it  was 
true,  nothing  showy  or  brilliant  in  the  report,  and  the  dividend 
which  they  recommended,  although  not  eo  large  as  some  might 
have  anticipate<l,  yet  showeti  that  the  business  possessed  most 
BHtisfactory  earning  power,  for  it  must  be  borne  in  mind  that  in 
the  future  they  had  every  rejison  to  suppose  that  their 
Durnings  would  inoroa«c  without  any  considerable  addition 
of  capital  expenditure.  One  of  the  most  curious  fea- 
tures of  the  year  was  the  economy  which  the  consumers 
hud  exercised  as  compared  with  former  years.  That  might 
best  be  shown  by  noting  the  relative  increase  in  the  gross 
income  from  the  supply  of  light  and  the  number  of  lam|»  wired. 
The  latter  was  2ii  per  cent.,  whilst  the  former  was  only  10  4  per 
cent.  Had  their  gross  income  increwed  m  profwrtion  to  the 
number  of  lamps  wired,  their  net  earnings  would  have  enabled 
them  to  pay  a  much  larger  dividend.  Looking,  however,  at  the 
matter  broadly,  he  thought  that  that  was  probably  u  good  feature 
in  the  bustine.'^s,  because  he  considered  that  many  would-be 
customers  had  hitherto  held  aloof  owing  to  the  belief  that  electric 
lighting  was  excessively  costly.  A  very  satisfactory  feature  of  the 
year's  working  was  the  saving  which  had  been  elTocted  in  the  cost 
of  production.  Thus  the  consumption  of  coal  had  been  diminished 
by  ilb.  i>er  imit  sold,  whilst  that  of  water  had  been  reduced  from 
13  61b.  to  1  rr>lb.  per  pound  of  coal.  Dealing  with  those  tigurea, 
tho  editor  of  Liyhtning  said  :  *'  From  these  bgures  it  will  be  seen 
that  Mr.  Cromptoh's  'sheer  cost«  estimate  '  is  more  than  realised  : 
the  total  costs  show  a  reduction  of  ilb.  |jer  unit,  which  cannot 
otherwise  be  regarded  as  highly  satisfactory  and  retlecting  the 
highest  credit  upon  Mr.  Dubson,[hc  Ck)m|»any'aengineer"~B  remark 
with  which  the  Directors  cordially  agreed.  It  was  their  intention  to 
maintain  and,  if  possible,  to  increase  that  economy.  While  on  that 
subjecthe  thought  theshareholdersshould  realise  that  theeconomical 
management  did  not  applv  to  cost  of  production  alone,  but  also  to 
capital  ex^tenditure.  In  tliat  they  compared  very  favourably  with 
any  other  of  the  metropolitan  com[>anies  :  he  evidently  could  not 
particularise,  but  their  capital  ex[jcnditure  per  unit  of  capacity 
was  satisfactorily  low.  Those  results  had  only  been  attained  by 
the  most  rigid  and  continuous  sn|»ervi#ion.  They  would  notice 
that  there  had  been  a  considerable  reduction  in  the  amount  set  aside 
for  depreciation  of  plant  and  machinery.     After  careful  consldera' 
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tion  the  Uinoctore  luwi  come  to  the  conclusion  that  the  very  larjje 
expenditure  for  repaint,  inaint^nancu,  and  renewals  jut^tilied  ihat 
redaction,  but  the  putting  of  depreciation  at  ujuat  vuluHtion  wa.'<  a 
nuacer  which  would  have  to  be  considered  each  year  on  its  own 
merits,  as  the  conditionH  varied  For  infltance,  a  few  day!)  a^o 
eerious  damaee  was  done  to  one  of  their  engines  in  Maeon'e  yard 
through  the  breaking  of  a  crankshaft.  They  could  not  be  froe 
from  «uch  accidents,  which,  indeed,  must  be  re^^arded  tu*  in8eparab]o 
from  the  wear  and  tear  of  their  machinery.  The  Directors  regretted 
extremely  the  result  of  the  action  brought  against  the  ConiiuLny 
by  l>r.  Ho|ikin^Q  in  reapect  of  the  tbreo-wire  |>atent,  and  they  were 
carefully  conisidering  wtiat  future  Htcps  to  take  in  the  matter.  Tlio 
idea  seemed  to  have  got  abroad  that  thoir  tiupply  could  thereby  bo 
•topped.  Tliat  waa  not  the  case,  as  arrangements  had  been  uiiide 
by  which,  if  necessary,  the  supply  could  be  continued  without 
farther  infringenient  of  the  patent.  They  could  not  at  that  time 
go  into  details.  On  the  7th  of  June  last  four  gentlemen^  repre- 
WBoUng  some  of  the  founder  shareholders  (Messrs.  Fry,  Sturby, 
and  W.  O  Kitchen,  and  Colonel  Francis)  issued  a  circular  calling 
a  meeting  of  the  founder  shareholders  to  consider  certain  matters 
in  coonection  with  the  mauagemetit  of  the  Company  which  Lhey 
regarded  aa  detrimental  to  their  interests  The  Ihrectors,  while 
of  course  they  were  bound  to  consider  the  interests  of  the  whole 
body  of  nhareholders  only,  were  anxious  to  discuss  those  matters 
in  a  friendly  way  with  the  representatives  of  the  founder  share- 
bold  ers»  and  a  meeting  was  conse^iuently  arranged  between  dele- 
pfctee  of  the  two.  The  first  point  complained  of  was  that  the 
Directors  did  not  bring  forward  for  division  as  profit  the  £2,0UU 
reoeived  as  premium  on  10,000  sh-ires  issued  in  December,  1891, 
bat  intimated  that  they  had  carried  it  forward  to  a  capital 
reserre  fund.  Now  in  reference  to  that  complaint  he  had  to 
note  that  the  Directors,  in  the  prospectus  under  which 
those  shares  were  issued,  said  that  the  amount  derived 
from  that  premium  would  be  put  to  a  capital  reserve 
account.  It  was  on  that  condition,  therefore,  tliat  the  shares  wore 
subscribed  for.  Thus  the  Directors  could  not  alter  the  arrange- 
ment, if  they  would  Further,  the  owners  of  founders'  shares  who 
applied  for  shares  acquiesced  in  that  arrangement,  and  all  had 
notice,  but  if  those  shares  had  been  issued  n.i  par,  instead  of  ut  a 
premium,  the  founders  wonld  not  have  benefited.  The  Directors 
wonld  in  that  case  have  issued  5  per  cent,  preference  shttrcs 
iDstead  of  7  per  cent.,  but  as  a  sum  etjual  to  7  }>er  cent,  on  the 
whole  capital  of  the  Company  had  to  be  paid  before  the  founders 
were  entitled  to  receive  any  dividend,  they  would  have  been,  as 
far  tks  that  was  concerned,  in  exactly  the  same  position  as  now, 
but  they  would  not  have  had  the  contingent  benefit  of  a  quarter 
of  this  jCIo.OOO  in  case  of  the  winding  up  of  the  Company,  AH 
classes  of  shareholders  benefite'l  alike  by  the  strengthening  of  the 
Company,  owing  to  the  existence  of  the  capital  reserve  fund.  The 
next  point  raised  by  the  representatives  was  that  an  excesaivo 
amount  had  been  written  on  for  depreciation.  He  had  already 
dealt  with  that  subject,  and  could  only  repeat  that  in  each  year  the 
Directors  would  do  their  best  toarriveat  a  just  valuation  of  theamount 
which  should  be  written  off.  They  were  quite  at  a  loss  to  discover  on 
what  grounds  the  statement  in  the  circular  wiw  made.  The  next 
objection  raised  was  the  special  redemption  fund.  The  Directors 
bad  carefully  considered  the  representations  mode  to  them  on  the 
sobject,  and  they  felt  strongly  that  the  course  they  had  adopted 
was  not  only  right,  but  that  it  would  meet  witli  the  approval  ot  the 
sbareboldcrs.  It  would  no  doubt  have  been  pleasant  to  divide  the 
£2,000  as  profit,  but  it  woaUi  not  be  sound  finance.  Urider  the 
Electric  Lighting  Acts  their  property  might  be,  and  probnbly 
was,  a  vanishing  security  ;  in  many  ways  it  resembled  an  invest- 
ment in  leasehold  property.  They  therefore  felt  bound  to  create 
thai  fund.  In  all  those  matters  the  Directors  hod  considered  the 
well-being  of  the  Company  as  a  whole,  and  not  one  class  of  share- 
holders: but  even  then  it  was  worth  noting  that  in  the  direction  of 
big  profits  the  interests  of  founders  and  of  ordinary  shareholders 
were  identical,  since  for  every  £1  coming  to  the  founder  share- 
holder, a  corresponding  £1  was  handed  to  the  ordinary  ahtirc- 
holder.  In  conclusion,  he  mentioned  that  he  thought  the 
shareholders  would  have  preferred  to  come  to  that  building  and  see 
lor  themselves  what  they  were  doing  there.  He  would  be  glad  to 
answer  ooy  questions.  He  then  moved  the  adoption  of  the  re^iort 
and  accounts,  and  of  the  dividends  to  be  {uiid  on  Februoiy  1 

The  motion  whs  .seconded  by  Mr.   Latimer  Clark,  F.R  S. 

Mr.  Fry  thought  that  in  his  remarks  about  the  founder  .slmrc 
holders  the  (Chairman  had  not  completed  the  story,  and  he  a^ked 
him  to  do  so.  The  6(>euker  waa  of  opinion  that  that  would  show 
thft  matter  in  a  different  light.  He  wished  to  know  whether  any 
steps  bad  been  taken  by  the  Directors  for  a  verbatim  refiort  of  the 
proceedings  to  be  taken,  and  a  copy  sent  to  every  shareholder. 
That  question  bad  been  raised  at  the  lust  meeting,  and  the  best 
report  he  had  seen  of  it  was  in  the  Electrical  Enyintcr.  It  was 
right  that  everv  shareholder  should  havo  a  report  of  tlie  proceed- 
ings. It  was  done  by  every  com^tany  of  note,  and  he  thought  his 
feUow-shareholders  also  considered  that  their  Company  was, 
if  not  the  best,  certainly  one  of  the  best.  Referring  to  the 
report,  he  said  that  the  shareholders  must  feel  a  certain 
amount  of  disappointment  that  they  had  not  been  able  to  gut 
on  with  the  construction  of  that  station  faster  than  they  had,  but 
it  would  be  more  satisfactory  to  the  Diructors   if   the   now   station 


had  been  earning  a  revenue,  because  they  had  practically  been 
paying  interest  on  capital  which  hud  been  entirely  unproductive. 
With  regard  to  the  question  of  the  redemption  fund,  the  Chairman 


must  know  that  there  were  such  things  as  rights  of  the  founder 
shateholdcrs.  Those  rights  were  clearly  pointed  out.  first  in  the 
memorandum  of  ns'f'Ociation,  and  afterwards  in  the  articles  of 
aasociA4.ion,  und  thoy  uitunded  to  test  those  rights.  The  urdinary 
Kharoholdcn  also  had  rights,  and  they  wore  bound  up  with  those 


of  the  founder  shareholders.  If  they  took  into  consideration  the 
clauses  of  the  Electric  Lighting  Acts,  and  under  which  (wwen 
were  given  to  buy  up  their  concern  at  the  end  of  the  time,  he 
thougnt  it  would  be  apparent  to  anyone  that  they  were  not  likely 
to  be  bought  up  for  old  iron,  as  the  Directors  seemed  to  imagine. 
Concerning  the  rodomption  fund,  which  wap  stated  in  one  para- 
graph of  the  report  as  having  been  carried  ntm.  con.  at  the 
lost  meeting,  ho  remarked  that,  according  to  the  re^tort  in  the 
journal  before  him,  there  was  great  opi>osition  to  the  proposal,  and 
lie  lisked  whether  the  Directors  had  taken  the  opinion  of  eminenb 
counsel  on  the  matter.  As  regarded  the  case  of  the  three-wire 
patent,  he  would  like  to  know  how  it  was  that  that  system  had 
oeen  adopted,  and  upon  whose  advice.  He  presumed  it  was  pos- 
sible  to  determine  what  were  and  what  were  not  patents,  ana  ho 
wished  for  a  categorical  reply  as  to  upon  whose  advice  the  method 
had  been  adopted. 

Colonel  Pranols  drew  attention  to  the  account  for  depreciation, 
and  to  the  remark  that  the  founder  shareholders  had  qaestloned 
the  account  of  last  year  as  being  excessive.  The  grounds  upon 
which  that  question  arose  were  these;  The  solicitor  ofthe  Company 
was  applied  to  in  order  that  he  should  make  a  statement  as  to  on 
what  scale  the  dopreciation  had  been  arrived  at,  and  he  (the 
speaker)  thought  tnat  that  was  a  perfectly  fair  question.  The 
same  question  was  asked  at  the  meeting,  and  the  report  of  the 
solicitor  was  absolutely  at  variance  with  the  opinion  of  the  chairman 
of  the  meeting  at  the  time.  With  regard  to  the  meters,  some  of 
them  had  only  been  in  existence  for  two  months,  and  yet  deprecia- 
tion had  been  charged  for  the  entire  year.  They  had  charged  12 
per  cent,  depreciation  ;  but  the  best  authority  on  meters  had  in- 
formed him  that  5  per  cent,  was  about  right,  and  that  in  a  new 
concern  like  theirs  the  question  should  not  bo  raised.  The  main 
fact,  however,  remained  that  depreciation  for  the  entire  year  had 
been  charged  uf)on  instruments  which  had  only  been  in  operation 
for  two  or  three  months.  Then  again,  in  last  year's  report  it  waa 
stated  that  machinery  had  been  purchased  at  the  Naval  Exhi- 
bition ',  that  an  excellent  bargain  bad  been  made ;  that  they  bad 
the  advantage  of  laying  down  machinery  which  had  been  tried; 
and  yet  dopreciation  on  that  had  been  charged  for  the  whole  year 
when  it  had  also  only  been  at  work  for  three  months,  and  likewise  on 
machinery  which  had  not  been  used.  He  thought  the  shareholderfl 
should  have  the  matter  explained  to  tbem. 

Mr.  Sams  mentioned  that  in  the  memorandum  of  association  ib 
was  stated  that  after  the  various  dividends  had  been  paid  the 
remaining  profits  were  to  be  divided  between  the  ordinary  share- 
holders and  the  holders  of  founders' shares.  In  his  simplicity  he 
took  that  to  mean  what  it  stated,  but  he  was  afraid  that  it  did  not. 
He  bought  a  share  which  he  thought  might  bring  him  5  or  pos- 
eibly  6  per  cent.,  but  he  found  that  ho  received  nothing  at  all  like 
that.     In  his  opinion,  the  etatemeut  was  a  misstatement. 

BIr.  Foster  asked  in  regard  to  the  redemption  fund  whether  the 
Directors  would  refer  the  matter  to  arbitration.  He  would  like  to 
have  the  senio  of  the  meeting  as  to  whether  that  should  be  done, 
or  whether  great  expense  was  to  be  incurred  in  litigation. 

The  Cfaalrman.  in  reply,  said  that  Mr.  Fry  had  asked  bim  to 
tell  the  whole  story  of  the  negotiations  between  the  Directors  and 
the  holders  of  founders'  shares.  He  read  the  letters  referred  to, 
and  mentioned  that  after  the  opinion  previously  expressed  by  the 
Directors,  they  did  not  see  how  thoy  could  have  agreed  to  submit 
the  questions  at  issue  to  arbitration.  If,  however,  the  meeting 
decided  that  the  matter  should  go  to  arbitration,  they  would  be 
bound  by  that  decision.  With  regard  to  the  suggested  verbatim 
rei»ort,  if  it  was  strongly  put  to  the  meeting,  the  Directors  wore 
pro|iarod  to  fall  in  with  their  views  on  the  matter.  The  new 
station  had  been  pushed  on  as  rapidly  as  possible  considering  the 
many  diffirulties  which  had  to  be  surmounted.  The  next  point 
was  the  purchase  of  the  concern  at  the  end  of  42  years.  That  was 
a  very  complicated  question,  and  the  Directors,  although  they  had 
not  taken  definite  legal  opinion,  had  constantly  discussed  the 
matter.  They  did  take  the  view  that  nothing  wouUI  be  paid  for 
goo<lwi)l  by  the  iocal  authority,  and  that  all  they  would  get.  as 
Mr.  Fry  had  put  it,  would  be  the  price  of  old  iron.  Mr.  Fry  had 
asked  them  to  reconsider  their  [xisition  on  the  matter  of  the 
redemption  fund,  and  his  answer  to  that  was  that  if  it  was  the 
wish  of  the  shareholders  us  a  body  that  they  should  put  it  to 
arbitration,  they  would  doit.  With  reference  to  the  three-wire 
patent,  the  view  of  the  Directors  at  the  time  of  adopting  the 
r^yKtcin  was  that  it  w&a  not  a  [Mtent,  and  there  were  mauy  scientitio 
iiu-n  who  .^till  held  that  the  decision  of  the  judge  was  not  in  accord- 
ance with  the  facte  of  the  case. 

Colonel  Franols  said  that  Mr.  Latimer  Clark  had  assured  him 
that  he  or  his  firm  possessed  whatever  rights  there  were  under  the 
three-wire  system  Confirmation  of  that  statement  was  to  be 
found  not  later  than  last  Saturday,  when  Mr.  Latimer  Clark  adver- 
tised that  his  firm  designed  the  patent  system  used  by  the 
Ckimpany. 

The  CbAirman  said  that  as  chairman  of  the  Company  he  waa 
prei>ared  to  accept  all  responsibility  with  regard  to  the  action 
taken  in  connection  with  the  three-wire  patent,  but  he  protested 
atrainst  a  former  chairman  of  the  Company  getting  up  and  shirking 
the  responsibility  which  he  himsslf  should  take. 

Colonel  Franols  re[>eated  that  Mr.  Latimer  Clark  and  his 
partners  also  hud  informod  him  over  and  over  again  that  they 
possessed  those  rights.  He  said  that  he  would  confirm  thfl4> 
by  referring  them  to  the  way  in  which  they  advertised  thab 
they  were  tne  designers  of  the  system. 

Mr.  Latimer  Clark  said  it  was  incorrect  to  speak  of  him  ai  % 
fii-m,  as  the  concern  had  been  a  limited  company  for  many  years. 
When  the  St.  James's  and  Pall  Mall  Company  was  formed  ha 
joine<.l  OS  a  director,  and  not  as  a  scieutitic  expert.  As  to  wbab 
Colonel  Francis  had  said  about  his  company  owning  the  tKt«a* 
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wire  ftystcm,  that  referred  to  the  onlin&ry  culvert  syetem  and  the 
details  of  practically  carrying  it  out.  Whatever  rights  thej'  had 
referred  to  the  culvert  and  not  to  the  three-wire  eystem.  They 
brought  to  the  Com|jany  the  knowledge  that  there  waa  such  a 
patent,  but  he  could  not  remember  that  they  Kaid  that  they  had 
any  rights  in  the  matt^cr 

The  Clmlrmaii,  in  continuine  hi^  reply,  stated  that  at  the  inter- 
view at  which  Mr.  Fry  attended  on  thofte  little  dift'erencea,  the 
Board  Bug)>;e8ted  that  if  those  at  variance  would  give  to  the 
Directors  the  name  of  a  gentleman  who  had  the  qualiHcation  t-o 
serve  aa  a  director,  and  who  was  friendly  with  the  holdora  of 
foonders*  shares,  they  would  be  glad,  if  he  was  a  Huitable  pennon, 
to  receive  him  on  the  Board.  The  Diroctors  hud,  however,  had 
not  heard  anything  further  in  the  matter,  and  he  thought  the 
shareholders  would  agree  that  the  Board  could  not  have  gono  any 
farther.  Mr.  Cotterell  had  sent  up  a  question  as  to  how  fur  the 
economy  realised  during  the  i>a0t  year  and  the  low  capital  expen- 
diture were  due  to  the  supply  on  the  three-wire  system.  Well, 
thev  did  not  admit  economy  over  one  or  the  other.  They  were 
under  the  imprestiion  that  they  could  have  had  a  similar  system 
which  avoided  the  patent  altogether.  Another  question  wa^  as  to 
what  were  the  specitic  arrangements  contemplated  for  carrying  on 
the  lighting  witnout  infringing  any  patent  not  purchased  by  the 
Company.  He  did  not  think  it  advisable  to  enter  into  technical 
details  on  that  point :  they  were  (ftiU  in  nogotiationon  the  subject, 
and,  moreover,  it  was  inati  visible  to  make  the  arr.ingement.A  public. 
Mr.  Kirby  (vice  chftirman)  had  just  romindod  him  that  they  were 
apparent  defendants  in  the  recent  action  ;  they  were  simply  the 
first  company  attacked,  the  fight  being  on  joint  costs  with  other 
companies.  It  was  the  opinion  of  all  the  companies  that  (he 
patent  was  no  good. 

Mr.  Cotterell  had  read  since  the  decision  in  the  Law  Courts  all 
the  available  scientitic  material,  and  he  was  afraid  that  any  system 
which  approached  m  any  remot^i  dof^ee  the  three  wire  system 
would  constitute  an  infringement.  Now  he  gathered  from  ihc 
Directors'  report  that  the  remarkable  economy  was  due  to  the 
arrangements  under  which  the  light  had  been  supplied  on  that 
system.  If  they  adopted  any  other  system  they  would  trearl  uj»ori 
unknown  ground,  and  they  might  not  realiE«o  anything  like  the 
same  resulti*  as  before.  That,  too,  might  lead  to  further  inrringe- 
ment,  and  he  thought  the  Directors  should  enlighten  them  on  the 
matter. 

The  Chairman  oh8erve<l  that  he  would  have  been  glad  to 
impart  the  information,  but  he  thought  it  wouhl  not  be  advisable 
for  the  benclit  of  the  Com[>any  to  Jo  so.  Ho  must  respectfully 
beg  not  to  answer  the  ((uestion.  In  renly  to  (  oloriul  Francis,  he  had 
already  Rx  plained  in  hisK|>ef>crh  the  mcLhotl  ui>oiJ  which  they  intendixl 
to  calculate  the  doprccmtion,  and  it  wjus  unnei'csKary  to  ro|»oat  it 
With  regard  to  meters,  he  was  iiifornied  by  Mr.  Clark  that  ihey 
were  gomg  out  of  use.  A  reiwrt  of  the  [iroceedings  would  be 
supplied  t«  tlio  Hharoholdern.  In  conclusion,  he  b^ged  to  put  to 
the  meetint^  the  rontohition  which  had  ntrcac]y  been  read. 

The  motion  was  carried  by  a  majority  of  24,  31  voting  for  and 
seven  against  it. 

The  retiring  Directors,  Mr.  E.  .1.  A.  Balfour  and  Sir  John  H. 
Morris,  K.('.S.I. ,  were  reelected. 

Colonel  rranola  asked,  after  what  the  Chairman  had  said  in  his 
speech,  whether  he  intended  to  tnke  iho  sense  of  the  raeetinvT  t>" 
tnc  tiuestion  of  litigation  or  arbitration.  He  then  move<l,  *'  That 
tbo  question  between  the  founders  and  tlie  Directors  with  regard 
to  putting  aside  of  a  redemption  fund  as  it  at^oclB  the  interests  of 
the  founder  shareholders,  »^hould  be  submitted  to  arbitration.** 

Mr.  Foster  i*econdcd  the  resolution 

Dr.  Webb  moved  as  an  amendment  that  '*  this  subject  should 
be  left  to  the  trusted  guarfliann  of  nur  intercuts-  that  is,  our 
Directors."  Ho  con.'^tdore<l  that  the  question  was  ono  which  could 
safely  be  tru8te<t  to  them,  and  from  what  he  had  heard  that  day 
be  felt  more  contidonco  in  the  Company. 

Mr.  Boom  seconded  the  amendment. 

This  v,t\»  put  to  the  meetin^and  was  carrie<l  by  a  majority  of  19. 

The  auditors,  Messrs.  Deloitte,  Dever,  Griffiths,  and  Co.,  were 
re-elected,  and  a  vote  of  thanks  to  the  Chairman  brought  the  pro- 
ceedings to  a  close. 


COMPANIES'  REPORTS. 


NEWCASTLE-UPON-TYNE  ELECTRIC  SUPPLY  COMPANY. 

Directors:  Alderman  T.  <i.  Gibson,  J. P.,  chairman  ;  Dr.  Robert 
Spence  Watson,  Dr.  J.  T.  Merz,  Colonel  F.  F.  Sheppee,  M.  W. 
L&mbort,  Esq.,  J.  Tennant,  Esq.,  J.  H.  Armstrong,  Esq. 

Report  of  the  Directors  to  be  presented  to  the  fifth  general 
meetmg  of  the  shareholders. 

The   Directors   have  pleasure   in    presenting  the  balance-sheet 

and  profit  and  lose  account  for  the  year  ended  I)ecomber  31,  1892. 

The  amount  of  share  capital    subscribed    amounts  to   VJ^,9'20, 

on   which   £25,609    has    been   paid.      Besides   this,    £15.000   has 

^        been  raised  on  debentures.     The  profit  and  loss  account  pIiowb 

H       a  gross  profit  of  £2,300.  5s.  Id.,  which   is  reduced   to  £1^311. 

H        19b.     by  payment    of  £988.    6b.    Id.  for    interest  on    debentures 

^1       and  on  calld  in  advance.     This,  added  to  the  amount  bronght 

■       forward— viz.,  £364.  13s.  3d.— makes  a  total  of  £1,676.  1*2b.  3d.  to 

H       be  disposed  of.     Out  of  this  sum  the  Directors  propose  the  i>ay- 

H        ment  of  a  dividend  at  the  rate  of  4  \)er  cent,  per  annum,  lees 

H        income  tax,  payable  on  the  1st  February,  which,  on  the  capital  as 

H        paid  during  1892,  will  absorb  £895.  13a.  5d.,  leaving  a  balance  to 

^k      be  carried  forward  of  £780,  18&   lOd.    Out  of  this  amount  the 


Directors  recommend  that  a  sum  of  £600  be  carried  to  a  reserve 
fund  to  meet  any  depreciation  that  may  arise  on  the  Company's 
A«setH.  The  retiring  directors  are  Mr.  James  Tennonb  and  Dr. 
R.  S.  Watson,  who  offer  themselvee  for  re-election.  The  auditor, 
Mr.  ThoH.  Harrison,  also  retires. 

Balanok-shret,  Deoemdgr  31,  IH92. 

Liabilities.  £        a.  d.        £        s.  d. 

Nominal  capital— 10*000  shares  of  £5 
each 50,000    0    0 


Issued  and  allotted— 5,981  shares   at 
£4  per  share  called  up 23.936    0    0 

Add  calls  {>aid  in  advance     i..       1.763    ti    U 

25,699    0    0 

6  percent,  mortgage  debentures 16,000    0    0 

CretUtors— On  sundry  accounts    2,175  14    4 

Rank  overdraft 510    5    4 


Profit  and  lose  account  as  at  Decem- 
ber 31.  1891 1,006    8    7 

Less  dividend  at  4  per  cent,  per 
annum,  for  year  ending  Decem- 
ber 31, 1891 641   15    4 


2.685  19    8 


364  13    3 
Add  profit  for  year  to  date 1,311  19    0 


1,U76  12    3 
£45.061  11  11 


Assets.  £      8.     d. 

Caiiital  exi>enditure— 
BuilclingH  and   plant  as  at  December 

31.  1S9I   29,427     5    2 

Additions  to  date 4,894  16     8 


8,   d. 


Meters,    transformers,    etc.,    aa    at 

December  31,  1891   4,159  17     1 

Additionfl  to  date 1,122    6    6 


34,322    1  10 


—      5,282    3    7 


T^OHe  plant  and  tools  as  at  Decern* 

berlil.  IHftl    

Additions  to  date 

Otnce  furniture  as  at  December  31, 

IMUI 

Afliiitions  to  date 

Preliminary  and  formation  expenses 

as  at  l>ocember  31,  1891 

Further  expenditure  to  date 


39,604    5    5 


294  19    6 
74    0    5 


368  19  U 


101  15    8 
I   15    0 


654     3    8 
172    6    0 


—  106  10    8 


Stock  and  work  tn  progress 

!>ebborfi  -On  current  supply 1,419     2     5 

Sundry  debtors 918    4     8 


826    9    8 
1,728    9    4 


2,337    7    1 
89   3  10 


Cnsh  in  hand     *.«..•«*.««•« -. 

£45,061   11   11 

pRtiKIT    AND    Loss  AoCOUNT,    YKAB    ENDING    DEC.    31,    1892. 

I)i-,  £      e.    d. 

Station  charges— Salaries,   wages,  coal,  water,  and 

maintenance  2,789  10    8 

Street  charges— Salaries  and  maintenance 492    0    6 

Rent,  rates,  taxes,  and  insurance 280  13  11 

General  charges— Directors' remuneration  £131     5    0 
Otlice    salaries,    legal    and   accountancy 

charges,  stationery,  8tam[N9,  telegrams, 

etc 218  16    4 

350     1     4 

Balance  carried  down  2,300    5    1 


£6.212  U     6 


Interest — On  debentures  £907 

On  colls  paid  in  advance  81 


9SS     6 
Balance  carried  down  1,311   19 


£2,300    5  1 

Cr.                                                                                      £        B.  d. 

Current  supply 6.606  14  2 

Public  lamp  supply  56    2  0 

£5,662  16  2 

Apparatus  rent 525    6  4 

Profit  on  sale  of  lampe 22  15  6 

Transfer  fees    1  13  6 


Balance  brought  down,  being  ^roee  profit  for  ye&r 


By  balance,  being  profit  for  the  year 1,3U  19    0 


£6.212 

11 

6 

2,300 

5 

1 

£2,300 

5 

1 

i 
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CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY. 

IHroctora  :  rimrleM  *irev  MoiL,  K*n(.  icliairnmn),  Haiiuw  Woald 
Lod|re,  St^nniorc ;  i'harfcs  Seyinoiir  CreiifoII.  K«|.,  Klibnnk, 
T&ploir ;  Sampson  Haiibury,  Em|.,  Wyvenhoe  Park,  near  Col 
cbesLor  ;  S.  Harctny  Hewaid,  Eftj  ,  96,  Ashleyeardens.  West- 
minster ;  Edwin  Tate,  Es^j.,  21.  iMincintr-lano,  London,  E.C 

Report  of  the  Difectors  for  the  half-year  ondinp  l>ccemhcr  31, 
1892,  to  be  submitted  to  the  eeventeenth  ordinary  general  nieetine 
of  the  Company,  to  be  held  at  WinchoBter  House,  Old  Broao- 
atreet,  E.C*.,  on  February  1,  1893,  at  3  p.m. 

The  receipts  from  all  sources  for  the  post  half-year  have 
Amonnted  to  £2*2,652.  Vis.  lid.,  and  the  coat  of  working  ht\n  been 
£15,.^9,  I7P.  2d.,  leaving  a  profit  of  £7,262.  lOs.  nd.  Xnclueive  of 
the  balance  brought  forward  from  June  .SO  loHt,  the  net  revenue 
account  9hows  an  apgregato  total  of  £S,^)04.  128.  2d.  After  making 
provision  for  the  debenture  and  debenture  ^tock  interest,  amount- 
ing to  1*4,258.  198.  2d.,  a  balance  remains  available  for  dividend  of 
£4,045.  I3«,  Out  of  this  sum  your  Directors  rocominend  the 
full  dividend  of  5  per  cent,  per  annum  be  paid  on  the 
preference  sbareB,  and  that  a  dividend  at  the  rate  of  i  [>er  cent, 
per  annum  be  paid  upon  the  consolidated  ordinary  Ht'Ock,  leaving 
m  balADce  of  £822  to  be  carried  forward  to  the  next  account.  The 
number  of  possenf^ors  conveyed  durini^  the  ^ix  months  ended  'Hst 
December,  1892,  exclusive  of  season-ticket  holders,  was  3,217,(3(.'2, 
fthowine  an  increase  over  the  corresuonding  perio<1  of  the  previous 
year  of  468,547.  Your  IHrectors  have  satiKfaction  in  retwrting 
Uiai  the  service  of  trains  has  been  carried  on  during  the  wnole  of 
the  half-year  with  great  regularity,  and  with  an  almost  entire 
sbeenco  of  any  interruptions  whatever,  while  the  receipts  from 
traffic  have  increased  considerably.  The  following  table  shows 
the  number  of  passengers,  exclusive  of  season- ticket  holders, 
carried  since  the  opening  of  the  railway  in  each  half-year  : 


Half-year  ended 


No.  of 

passengers. 


Receipts, 
iucluding 
season  tickets, 
£      B.   d. 
December  3],  1890(11  day8)about...        165,(K)0     ...       1,568    3    9 

June  ;W,  1891   2,412,343     ...     lft.4<»3     6    9 

December  31.  1891 2,749,055     ...     19,7!»H  1*1    6 

Jane  30,  1892  2,813.162     ...     20.931     4    2 

December  31,  1892 3.217.0O2     ...     22,002  17     5 


Totaisince  the  opening  of  the  line...  11,357,162     ...£83.704    8    1 

By  the  appended  certiticate  of  the  engineer,  it  will  be  seen  that 
the  locomotives,  rolling-stock ,  and  generating  {)lant  have  been 
efficiently  maintained  and  are  in  good  working  order.  Oitficultiee 
with  the  local  authorities  have  delayed  the  commencement  of  the 
much-needed  aiding  accommodation  at  8tockwell  Station,  forming 
part  of  the  Clapham  oxtcoHiun  line,  but  it  is  hoped  that  thct^o 
works  will  very  shortl3'  be  started.  The  conversion  of  the  terminal 
debentures  into  either  4  per  cent,  perpetual  debenture  stock  or  5  per 
cent,  [terf^etual  preference  shares  is  progressing  satisfactorily,  and 

■  win  result  in  a  considerable  saving  of  interest  to  tlie  Company. 
A  lesolotion  for  the  conversion  into  consolidated  ordinary 
atock  of  the  remaining  3,000  ordinary  shares  already  issued,  will 
be  submitted  to  the  special  meeting  to  be  held  at  the  conchiwioi* 
of  the  bAlf-ycarly  meeting.  It  is  antici|>atcd  thut  the  Bill  pro- 
moted in  the  last  Parliament  by  this  Company  for  the  extension  to 
Islington  and  other  parnoHes,  will  be  proceeiied  with  immediately 
after  Parliament  osaomolcH.  A  Bill  to  extend  the  time  for  the 
purchase  of  lands  under  the  Act  of  l!iK90  (Clapham  Extension),  and 
for  other  purposes,  has  been  deposited  in  Parliament  for  this 
sewiion.      The  Directors  retiring  by  rotation  are  Messrs.  Charles 

(Seymour  Grenfell  and  Edwin  Tate,  who  are  eligible  for  reelection. 
The   auditors  retiring  are   Messrs.   Turuuand,    Youngs,    Weise, 
Kishop,  and  Clarke,  and  they  offer  themKotves  for  re-election. 
Rkvbndb  AooorNT.— Half-year  ending  December  31,   1892. 
Dr.  £        s.  d. 

MaiDteoance  of  way,  works,  and  stations    389  IS    9 

Locomotive  and  generating  power 6,348    4    8 

Carriage  rofiairs  416  13  10 

Traffic  expenses  6,052    7  II 

C^neral  expenaas 1,(332    3    0 

Law  charges , 75    0    U 

Compensations 65  17     0 

Rates  and  tAxes  409  12    0 


Balance  carried  to  neb  revenue  account  (No.  10) 


15,.389  17  2 

7.262  16  9 

£•22,652  13  11 

£  s.  d. 


.(3,217,602) 21,4»i2 


540  10     I 

22,002  17     5 
14  12  10 


Dr.                             CiKNEKAU  BaImnck-shkkt.                     £  B,  d. 

Balance  from  revenue  account,  No.  10 4,045  13  0 

Unitfiid  interest  79  12  |l» 

Intorewt  payable  or  accruing  and  provided  for    1,.346  lO  0 

Sundry  outsU^nding  accounts 22,158  2  9 

Lloyd's  bonds  (since  paid) 1,000  0  0 

Construction  reserve 2,658  19  1 

£31,288  17    8 

Cr.                                                                                              £  a.  d. 

C^ash  at  bankers,  current  aooounts     .*....        2,346  7  8 

Cash  in  hand    248  15  U 

2,595  3    7 

i.eoeral  stores 2,923  2  6 

Sundry  outstanding  acoounta 598  2  6 

Islington  extensions,   [larliamontary,  etc.,  exfienses      4,011  II  6 

Parliamentary  deixisit,   1890  Act    7,071  13  0 

Balance  from  capital  account,  No.  4 14,089  4  8 

£31,288  17  8 


NEW  COMPANIES  REGISTERED. 


Weldleaa  Chain  Company,  lamited. — Registered  by  Lake, 
Beaumont,  and  Lake,  10,  Lmcoln'^-inn,  >V.C.,  with  a  capital  of 
£100,(KX)  in  £10  shares.  Object :  to  acquire  certain  inventions, 
patents,  etc. ,  relating  to  the  manufacture,  improvement,  and 
treatment  of  chains,  cables,  etc.,  weldlesti  or  otherwise  ;  and,  with 
a  \iew  to  such  acquisition,  to  carry  into  elTect  an  agreement,  made 
January  9,  between  J.  B.  Atherton  of  the  one  part  and  this  Com- 
tiany  of  the  other  part ;  and  to  carry  on  in  all  their  respective 
branches  the  businesses  of  chain  and  cable  manufacturers,  iron  and 
bra.ss  founders,  electrical  and  general  engineers,  ironmasters, 
colliery  proprietors,  etc.     The  Hrst  signatorios  are  : 

Shares. 

G.  J.  Snelus,  Knnerdale  Hall,  Frisington,  Cumberland 1 

S.  Revington,  Kilmeny,  \Vimbledon,  S.W 1 

J.  Beccham.  Ewanvillo,  Highton,  Lancashire 1 

J.  Forster,  Cowley  Hill,  St.  Helens,  Lancashire 1 

.1.  B   Atherton,  Manhattan,  Rainhill,  Lancashire  1 

J.  Atherton,  MayHcld,  Highton,  Lancadhiro    1 

P.  W.  Church,  Kilmeny,  Wimbledon,   S.W 1 

The  first  directors — to  be  not  less  thon  three  nor  more  than  nine — 
arefteorgeJ.  Snelus,  S.  Revington,  Joseph  Beech  am,  J.  Forster, 
and  J.  B.  Atherton.  Qualilication,  £500.  Remuneration,  £100 
each  and  {percentage  of  the  profits. 

Bailey,  Gmndy,  and  Barrett,  Limited.— Registered  by  Water- 
low  Bros,  and  Layton,  Limited,  Birchinlane,  E.C.,  with  a  capital 
of  £19,000  in  £5  shares.  Object:  to  acquire  the  business  of  elec- 
tricians now  carried  on  under  the  style  of  Bailey  and  (Jrundy,  at 
Cambridge,  in  accordance  with  an  agreement  expressed  to  be  made 
between  R.  M.  Bailey  of  the  one  part  and  this  Company  of  the 
other  part,  and  to  develop  and  extend  the  said  buaiaess  in  all  its 
branches.  Directors  to  be  not  less  than  two  nor  more  than  seven  ; 
to  be  elected  by  the  signatories  to  the  memorandum. 


BUSINESS  NOTES. 


TroUsy  Bystem.— The  use  of  the  trolley  has  just  been  anthorised 
in  Philadelphia. 

Barnard  Castle. — A  new  scheme  of  lighting  the  town  of 
Barnard  (.'astio  is  to  be  prepared. 

Lyons.— The  horse  cars  at  Lyons  are  to  be  replaced,  it  is  stated, 
by  Thomson-Houston  electric  cars. 

Kswbnry. — Mr.  R,  A.  Sopor  writes  to  the  Newbury  local  paper 
to  press  on  the  electric  lighting  of  this  town. 

Nottingham. — The  Corporation  of  Nottingham  are  inviting 
tenders  for  boilers  for  their  central  electric  station. 

Calendar.— We  have  received  a  calendar  for  1893  from  Messrs. 
Ceorgo  Skudder  and  Co.,  oil  refiners,  of  98,  Tooley -street,  Loodon 
Bridge. 

Readins. —The  Corporation  of  Reading  have  consented  to  the 
granting  of  a  provisional  order  to  the  Reading  Electric  Supply 
Company. 

BUaton. — The  market  stalt-holders  at  Bilston  do  not  seem  to 
appreciate  the  electric  light  there,  to  judge  from  their  petition  for 
more  light. 

Draughtsman. — An  opening  for  the  resi^tonsible  position  of  chief 
draughtsman  in  un  electrical  works  will  be  found  in  our  advertise- 
ment columns 

St.  George's  oirooa, — The  London  Electric  Com[>any  have 
obtained  [lormi^sion  to  erect  an  arc  lamp  on  the  obelisk  at  St. 
George's-circus. 

Western  and  BraaiUaa  Telegraph  Company. — The  receipts 
for  the  past  week,  after  deducting  17  per  oent.  {uyable  to  the 
London  Flatino-Braziltan  C^ompany,  were  £3,653. 

MelUm. — The  committee  of  the  Suffolk  Joint  Councils  Com* 
mitteo  have  resolved  that  an  electric  automatic  indicator  be 
provided  at  the  waterworks,  as  suggested  by  Mr.  Hodaiack. 
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AfHean  Telegraph. —The  coosbruotion  of  the  telej^aph  Une 
■which  13  to  connect  Beira  with  Fort  Salisbury,  and  so  place  us  in 
communication  with  the  whole  world,  i»  about  to  be  commenced. 

Bory.  — Letters  advocating  the  apeedy  introdaction  of  eloctric 
light  appear  in  the  Bury  Ouardian.  It  is  auggecited  that  tlie 
wa8te  heat  from  the  gasworks  retorts  should  be  utilised  as  at 
Nelson. 

Koaen. — The  electric  station  at  Rouen  hi\A  been  (|uite  suc- 
cessful. Since  I89<>  the  number  of  cuBtomert  has  increased  fram 
21*2,  to  479  in  1892,  with  5)600  lamps.  There  is  15  miles  of 
maiiiH  laid. 

Hull. — The  Hull  Corporation  are  starting  an  interesting  experi- 
ment by  adverLising  for  *'  improvers  "  in  their  central  station,  at  a 
premium  of  £30.  Candidates  must  have  had  experience  in  college 
or  workHhop. 

Britannia  Telograpb  Worka. — Mr.  Alfred  Whalley  informs  us 
that  in  addition  to  the  work  of  electrical  en^rineer  to  the  Tele- 
graph Manufacturing  Company,  of  HeUby,  he  has  accepted  the 
secretaryship. 

Fire  Brigade  Statlona. — Tlie  l^ndon  County  Council  are 
intending  to  erect  a  Hre  brigade  station  at  Rothorhitho.  There 
will  be  some  electric  alarm  apparatus  retjuired.  A  fire  station 
will  also  bo  erected  at  West  Ham. 

Kew  Olynapla  — Imro  Kiralfy  is  to  erect  an  immeni«e  hall  of  hie 
own  near  Charing  Cross  for  the  gigantic  displays  with  which  hi» 
name  i<4  familiar.  Kloctric  light  occupies  a  large  part  in  these 
displays,  and  will  certainly  be  required. 

UtUlsatloa  of  Refnso.  —The  Hammersmith  Vestry  have  in- 
■trnctecl  their  Electric  Lighting  Committee  to  consider  thedesira- 
bility  of  making  ox[>crimeiits  in  tho  utilisation  of  rcfus^edeatructors 
for  tho  generation  of  electric  light  in  the  parish. 

Coatbridge.— At  the  Coatbridge  municipal  meeting  last  week, 
it  was  iigreed  that,  jicnding  tho  mtroduction  of  electric  light  to 
the  buildings,  cniiuirios  being  still  in  progress,  that  in  the  mean- 
time gas  pijMge.  he  introduced,  at  a  cost  of  £l;Vl 

Xpsom  Telephones. — Mr.  Morton,  representative  of  tho 
National  Telephone  Company,  has  informed  the  Epsom  Local 
Board  that  tnoir  decision  not  to  allow  overhead  wire»i  wilt 
probably  prevent  the  company  coming  to  Ep^om  at  all. 

Xdlnburgli  Deputation. — Councillor  Waternton.  in  his  address 
to  the  Liberal  Committee,  stated  the  recent  deputation  has  cost 
£'*U0,  which  he  thought  was  too  much,  though  the  ratepayers  were 
promised  a  great  deal  as  a  result.  A  guinea  a  day  ought  to  be 
sufficient. 

BoTe  Town  Hall.— The  Town  Commissioners  of  Hove  ha\o 
appointed  Mr.  Frank  King,  of  the  firm  of  Messrs.  Morgan 
Williams  and  King,  of  31),  victoria -street,  W^estminster,  to  advice 
theui  in  the  matter  of  the  tenders  on  the  electric  lighting  of  the 
Town  Hall. 

Aberdeen. — Mr.  M'W^hirtor,  of  Glasgow,  who  has  been  superin 
tending   tho   insiallatlon   at    the    Palace    Hotel,    Aberdeen,    has 
recently  made  experiments  with  the  view  of  introducing  eloctric 
light  into  the  Denburn  Valley.    It  is  profwaod  to  light  cho  railway 
ataliun  firet. 

I«amp  Patonta.  —Tho  Edison  and  Swan  United  Electric  Lfglit 
ComiMUiy,  Limited,  announcci*  that  the  statements  made  in  tho 
circuluri?  of  foreign  lampmakers  which  are  now  being  circulated  in 
thifi  country,  to  the  efl'ect  that  its  lamp  patents  are  now  at  an  end, 
is  incorrect. 

Oxford  UniToralty.  -  The  Bodleian  Curators  of  the  University 
of  Oicford  have  in.structed  Mr.  Morgan  Williams,  of  the  firm  of 
MoBsrs.  Morgan  Williams  and  King,  of  liO,  Victoiia-etreot,  West 
minster,  to  report  on  the  pro{.>osed  electric  lighting  of  the  buildings 
under  their  control. 

Sdlaburgta.  —The  report  of  the  deputation,  which  we  give  else- 
where, was  remitted  to  the  committee  at  tho  Edinburgh  Town 
Council  meeting  on  TuoHday  to  decide  whether  tho  city  authoritien 
were  to  hand  the  powers  over  to  a  company  or  to  carry  out  the 
Installation  themselves. 

City  and  South  London  Railway  Company. — The  receipts 
for  the  week  ending  January  22  wore  I'OT.'J,  against  £811  for  the 
corresponding  period  of  last  year,  or  an  increase  of  £162.  The 
total  receipts  for  1893  ehow  an  increase  of  £473  over  those  for  the 
corre?[>onaing  period  of  IH02. 

Uioanlte.  —The  artificiul  mica,  called  micanito,  in  composed  of 
pure  India  ^heet  rnicn  and  tho  least  |>0H8ible  amount  of  cement 
(of  high  resistance)  required  to  hold  the  filmN  together.  It  w 
used  for  armature  inRulation  and  other  purposes,  and  is  manu- 
factured by  the  Mica  Insulation  Company,  of  Schenectady,  United 
States. 

Soatb  Amoan  Cables.— The  Eastern  Telegraph  Company  state 
they  have  re?*umod  communications  with  South  Africa.  Com- 
munication eid  tlie  Eaf;t  Coast  to  Natal  was  made  on  Wednesday 
night,  and  to  Cape  Town  tui  the  W^est  Coaat  early  Thursday 
morning.  It  is  not  yet  known  to  what  cause  the  accidents 
were  due. 

Boumemontb  Pier. —At  the  Bournemouth  Town  Council  last 
week,  Councillor  H.  Moore  (chairman  of  the  Lighting  Committee) 
stated  that  the  contract  for  lighting  tho  pier  had  been  given  to 
Messrs.  Goddard,  Massey,  and  Warner,  which  firm  was  one  of  the 
six  recommended  by  the  expert  whom  the  Council  had  consulted 
in  the  matter. 

Bull.— The  central  station  at  Hull  (just  opened]  contains  two 
•.^(Hl  h.p.  and  twoHO-h.p.  engines,  each  attachorl  tfl  a  dynamo,  from 
\\liicii  u  pressure  uf  110  vult<^  will  bo  ubtjiinod,  thougli,  whun 
ucccobory,  Ho  to  12U  volte  can  be  roacbod.     The  outliy  on  the 


works  has  amounted  to  £23.072,  and  the  plant  ia  capable  of  sap 
plying;  about  5,000  16-c.p.  lamfMf. 

Newcastle  Units  Sold.— ^Ve  have  received  the  balance-sheet  of 
the  Newcastle  Electric  Supply  ComiMvny  to  December  3l«t,  which 
wo  give  elaewhere.  The  following  U  the  Btatemont  of  tho  units 
metercil  for  the  year:  Private  consumers.  330,838;  public  lampe, 
4,303  ;  usefl  at  workfi,  11,687  ;  total,  346,824  supply  unitd. 

Havre  Electric  Tramway.— The  electric  tramway  from  the 
Havre  Pier  to  the  Place  de  Montvilliers  will  bo  divided  into  five 
zones,  at  15  and  10  centimes  per  zone.  Return  tickets  will  bo 
given  with  10  per  cent,  reduction  in  one  /one,  15  per  cent,  for  two, 
and  20  per  cent,  for  three  or  more.  M.  Pierre  Burton,  who  has 
the  concession,  pays  6,000f.  a  yonr  for  royalties). 

Cadeby  SUnea, — After  sinking  operations  extending  over  three 
and  a  half  years,  coal  has  been  reacned  at  Cadeby,  a  mile  from  tho 
well-known  Denaby  main.  When  fully  employed,  tho  new  mine 
will  employ  2,000  men.  Roadways  are  being  commenced  at  once. 
An  electric  plant  for  2,(K)0  lamps  is  bein^  installed,  and  a  new 
branch  of  the  railway  is  being  proceeded  with  as  fast  as  possible. 

Torquay.— At  the  last  Town  Council  meeting  at  Torquay,  a 
re|K>rt  wa«  presented  by  the  Electric  Lighting  (Committee  recom- 
mending that  offers  be  invited  from  com;>anieH  for  the  powers 
under  the  provisional  order.  The  Mayor  moved  the  adoption  of 
the  roftort,  but  an  amendment  was  moved  by  Mr.  Harrison,  and 
carried,  that  the  report  bo  referred  back  to  the  committee  with 
instructions  to  call  in  an  expert  to  advise  them  on  the  matter. 

York.  — The  York  City  Council  on  Monday  had  before  them  a 
report  of  a  subcommittee  that  17  tenders  had  been  received  for 
the  electric  lighting  of  the  city,  and  the  committoe  stated  that  they 
desired  tho  assistanco  of  an  olcctrical  expert.  Thoy  recommended 
the  Council  to  retain  tho  services  of  Prof.  Kennedy,  of  WcstminBter, 
as  coriHultiug  engineer  at  a  salary  of  105  guineas.  Prof.  Kennedy 
is  at  present  advising  the  Corjwratioiis  of  Glasgow,  Belfast,  Aber- 
deen, and  Oldham.     Tho  report  was  adopted. 

Coventry.  — At  the  quarterly  meeting  of  the  Warwickshire 
County  Council  on  Tuosday,  the  Marquis  of  Hertford  presented 
tho  rejKirt  of  the  County  Roads  Committee,  which  recommended, 
amonifHt  other  things,  that  the  Coventry  and  District  Tramways 
Company  be  required  to  relay  and  etjuip  thoir  line  for  electric 
traction  forthwith,  and  that  in  default  of  ^teps  satisfactory  to  the 
county  surveyor  being  taken  with  this  object  within  two  months, 
that  the  attention  of  the  Board  of  Trade  be  drawn  to  the  matter,. 

Concert. — The  second  annual  foiirtraauoTu  of  the  New  Tele- 

iihone  Company's  Manchester  district  was  held  at  the  office*,  102, 
*ortland-.*street,  last  Friday  evening.  Mr.  Valentine  officiated  as 
chairman.  There  was  a  large  attendance  of  employes  and  friends, 
and  a  very  enjoyable  gathering  was  brought  to  a  successfol 
termination  in  the  early  hours  of  the  morning.  A  long  and  varied 
programme  of  vocal  and  instrumental  music  was  eflfectivoly 
rendered,  and  the  few  dances  which  were  interspersed  added  to 
tho  enjoyraont. 

Tbe  Regulation  of  Kleotrio  Llgbt  Motors.  —  In  the  West- 
minster County  Court,  on  Wednesday,  tho  case  of  the  Motroiwlitan 
Klectric  Light  Company  i\  Nathan  cauio  before  Judge  Bayloy. 
PlnintifTrt  claimed  £X  17h.  Gd.  for  128  uniis  of  electricity  supplied. 
The  defence  was  that  tho  amount  chargccl  for  was  more  than  was 
L'onsuraorl.  Plaintitfs  said  undor  their  Act  of  Parliament  the  meter 
index  was  conclusive.  Whatever  the  metor  registered  tho  con- 
sumer was  liable  for.  Judgment  was  given  for  the  plaintifiJs  for 
tho  amount  claimed,  with  costs. 

8t.  Belona.  —  At  the  meeting  of  the  St.  Helens  Town  Hall  Com 
mitteo  last  week,  the  chairman  referred  to  the  complaints  about 
tlie  smoke  issuing  from  the  chimney  over  the  electric-li^ht  boiler 
at  the  Town  Hall,  and  said  that  efforts  would  be  made  to  abate  it 
as  much  as  pot>sible  until  tho  Go.-*  Committee  took  over  the 
electric  lighting  of  tho  whole  borough.  The  surveyor  explained 
that  when  the  Uax  Committee  took  over  the  entire  work  the  Town 
Hall  could  he  supplied  by  the  mains  from  the  gasworks,  and  tbe 
present  engine  at  the  Town  Hall  would  be  disused. 

Upper  Norwood.— The  General  Purpoeca  Committee  of  tho 
Croydon  Town  Council  reported  at  the  last,  meeting  that  they  had 
considered  a  draft  liccn'»o  submitted  by  the  (  aystal  Palace  District 
Klectric  Supply  Comf>any,  giving  the  company  power  to  eiupply 
the  triangle  formed  by  \V estow -hill,  Westow-street,  and  Church- 
road.  Up^>er  Norwood,  upon  the  conditions  as  to  purchase  by  the 
Corporation,  agreed  to  at  the  Council  meeting  of  June  27,  1892. 
The  committoe  recommended  that  the  necessary  formal  resolution 
be  passed  approving  of  tho  application  for  tho  license.  Thiti  woa 
approved. 

Glaagow. — Theelectric  lighting  of  those  streets  in  (Uasgow  that 
come  within  the  scope  of  tho  scheme  will  be  beguu,  it  is  expected^ 
in  a  fortnight  or  three  weeks'  time.  In  Sauciehidl-streot  a  number 
of  tho  lamp  pillars  have  been  erected.  A  preliminary  trial  was 
made  lost  week  in  the  new  electric-lighting  station  in  VV^aterloo- 
street  of  four  engines  and  dynamoB.  steam  being  put  on  in  three 
of  the  boilerti  ;  the  operation  was  id  every  respect  satisfactory. 
Among  the  company  present  being  the  Lord  Provost,  Councillor 
Burt  (convener  of  the  Sub-Committoe  on  £lectric  Ughting).  and 
Prof.  Kennedy. 

Ipiwlch.— At  the  last  meeting  of  the  Ipswich  Paving  and 
Ligliting  C'oramittee  a  notice  was  rend  from  the  Board  of  Trade 
that  from  January  17th,  1893,  the  Electric  Lighting  Order  of  1891 
would  be  rescinded.  In  answer  to  Mr.  Brand,  the  Town  Clerk 
said  the  time  bad  ^one  by  for  an  application  to  be  made  for  an 
order  by  anyone  gTso  before  he  received  any  intimation  from  the 
Board  of  Trade.  There  waa  one  gentleman  on  tho  Cor|»oriaion 
who  uakcd  to  be  advised  oa  to  tho  proper   time  to  take  e}te{>s^  and 
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JTr?**  to  *»Jm  acquainting  him  with  the  proper  dates,  bub  he 
wd  hifl  hands  were  too  full  and  the  matter  must  drop  for  a  year. 
The  local  authority  certainly  could  not  aupply  electricity  without 
*n  ordor. 

WestlBgiioaM  Lamp*  —The  WeBtinghouM  Company  will  begin 
to  supply  their  new  lanip«  in  a  few  day?.  The  new  lamps  are 
tn»do  tu  separable  parts,  so  that  the  filaments  can  bo  replaced  and 
the  jfUw  fMirte  used  again.  The  carbon  is  preserved  by  an  att«nn- 
Ated  otmoephore  of  nitrogen,  the  candle-powor  being  maintained 
more  constant.  The  oo«t  will  be  Is.  l^d.  each  now.  with  discount  for 
quantity,  and  an  allowance  of  /id.  each  for  every  burntout  lamp 
returned  unbroken,  makinjr  renewals  of  lO-c.p.  and  Ifl-c  p.  lamf« 
84d.  each  net,  and  'JO-c  p  and  'J-Vc-p.  lamps  lOid.  each  net.  They 
*re  arran(^ng  for  an  outijut  of  10,000  to  '20,000  per  day.  and 
**  renewal  factorie* "  will  bo  established  in  several  Urge  towns. 
The  coin|Miny  are  receiving  orders  in  lots  as  high  as  50,000. 

Ckatean-Cliliioii. — The  authorities  of  Chateau  Chinon,  France, 
P'*^'  i   to  atilise  the   River   Yonne   at  Sur-le-Chateau  for 

"-  town  and  the  distribution  of  power.     A  reservoir  of 

l,****'  iM»  fits'  cube  will  be  constructed,  and  a  canal  200  metres  long 
will  be  constructed  to  I'r^-de-Bouture.  The  water  has  a  fall  of 
'J30  metres.  The  contractor**  will  have  a  monopoly  for  *J6  years. 
They  mant  supply  the  town  with  10t»  16c.  p.  Iami»  for  the  street*, 
and  150  metre*  cut>e  of  water  a  day  for  the  fountains  and  stand- 
pipes.  They  have  the  privilege  of  supplying  private  persons  with 
lamps  and  water,  and  must  etate  the  prices  (I)  for  tamps,  (2)  for 
wat-3r,  {'A)  for  the  public  lamps,  100  16c.p.  The  sites  ate  of  insig- 
nificant value.     Project*  are  to  be  sent  in  by  February  2H  next, 

Irvine.— Another  inspection  of  the  Burgh  Mill,  Irvine,  was 
iimde  last  M'eek,  at  the  desiie  of  the  Cor|>oration,  with  the  idea  of 
hghting  the  town  by  electricity.  Mr.  Carrick,  of  the  tirm  of 
Mcasre.  i'arrick  and  Kitchie,  Kdinburgh,  patentees  of  the 
Waverley  turbine,  accompanied  by  a  representative  of  the  tirm  of 
Messrs.  Anderson  and  Munro,  electrical  engineers,  Glasgow, 
vifiit«i  the  mill,  with  the  view  of  calculating  the  water  |»ower  and 
other  iwwer  available.  Mr.  Carrick  expressed  the  oninion  that 
with  the  ttteam  and  water  power  presently  at  commana  a  current 
might  bo  obtained  eullioiont  to  supply  -10  and  '>0  arc  lamps  for  the 
town  lighting.  Alternative  schemes  were  discussed,  including 
one  to  supply  also  private  incandescent  lighting.  A  report  ae  to 
the  method  and  cost  is  to  be  supplied  to  the  Town  Councd  on  an 
early  date. 

Berwick  Telephones. — At  a  public  meeting  held  in  Berwick 
Town  Hail  on  Monday,  under  the  nrosidoncy  of  the  Mayor,  it  was 
unAnimoualy  agreed  that  it  was  aesirable  to  have  Berwick  con- 
nected with  the  trunk  telephone  lines  of  England  and  Scotland. 
The  nearest  English  trunk  is  at  Morpeth,  while  Ketso  has  the 
Scottish  trunk  closest  to  Berwick.  Mr.  Clay,  manager  of  the 
Naii'T'-'i  T'Mephone  Company,  attended  the  meeting,  and  stated 
til  '  I  £4,(KX>  would  bo  the  .nmatlcst  cost  for  a  suitable  line 

ff^'  "U  for  the  south   district.      He    added    that   negotia- 

tioDfr  weio  prucModing  between  the  Po^t  OtBce  and  the  Telephone 
Comnany  relative  to  the  acquirement  by  the  (iovernment  of  the 
nk  lines,  but  at  the  present  moment  nothing  detinite  had  been 
Atti.  He  anticipated  that  the  matter  wouM  be  disi>osed  of 
'  shortly  after  the  a."senibly  of  Parliament. 

Propoa«d  Kxteoalon  at  Hull. —A  ine<jting  of  the  Hull  Corjjora- 
tion  Electric  Lighting  t-ommiltee  wa*^  held  on  the  19th  inst,,  Dr. 
Holder  in  the  chair.  Dr.  Kcssen  moved,  '•  That,  in  the  opinion  of 
this  committee,  it  is  det*irable  that  the  pre^^ent  station  and  plant 
should  be  utilised  to  its  fullest  extent,  and  the  systems  of  mains 
and  the  supply  of  current  extended.  That  with  this  view  the  elec- 
tri'-  be   requested   to  prepare  an  estimate  of  the  cost  of 

car<  tibuting-mains  in  continuation  of  the  present  mains 

thio..-.i  ...It  \VhitefnBrgate  Bridge  culvert  to  the  furthest  point 
of  supply,  and  that  upon  such  estimate  bein{^  submitted  to  be  ap- 
proved by  the  committee,  they  be  authorised  to  advert  i*^  for 
tenders  for  the  execution  of  the  necessary  work."  Mr.  Newmarch 
moved  that  the  electrical  engineer  re|K)rt  upon  the  advisability  of 
ext«mling  the  system  to  the  principal  streets  adjoining  the  Old 
Town.     The  pro^KMition  was  carried  unanimously. 

Xostem  Telecraph  Company,  Limited.— The  report  for  the 
half  year  ended  Septembor  .'JOth  shows  that  the  revenue  amounted 
t£3^2j3til,  from  which  are  deducted  £%.7*J7  for  the  ordinary 
niea  and  C{7.ti3ti  for  expenditure  relating  to  repairs  and 
»al«  of  cables,  etc.,  during  the  half-year.  After  providing 
£4^9'77  for  income  tax,  there  remains  a  balance  of  £'211,0*29,  to 
which  is  added  £($01  brought  from  the  preceding  hnlfyear,  making 
a  tot«l  available  balance  of  £:2ll,ti90.  From  this  balance  there 
have  been  paid  interest  on  debentures  and  debenture  stock,  divi- 
dend vn  preference  shares,  and  two  interim  dividends  of  '2a  Od. 
per  ^hare  each  on  ordinary  shares,  leaving  a  balance  of  £62,1Kt2, 
"■'••*■  !•*  carried  forward  to  the  next  account.  The  revenue 
l'33,4.*tl  dividends  for  the  hall-year  ujwn  the  Company's 
I  I  the  EH.'*l<.Tn  and  S-JUth  African,  the  Black  Sea,  the  Direct 
A)janiBh,  and  iha  Afrinan  Direct  Telej/raph  Companies. 

Jaluutone  Condaita.  —Wo  had  occasion  in  our  series  of  articles 

I  on  "  Untierground  Mains  "to  describe   the  Johnstone   syBtem  of 

Leooduit*    which   is   being   introduced   here   by  the   International 

Otric  Subway  Company,  of  39,  Victoria-street.     This  system  is 

rheiDfflaid  for  the  firat  tune  in  this  country  by  the  Citv  of 

don  Kloctric  Liglit   Company  for  their   mains  at  the  back  of 

ibury  court  and  Fleet-street,  in  John  ('arpenler-8ti*eet  leading 

'iuildhall  School  of  Music,     Several  hundred  miles  of  this 

l,h»ve   been    laitl    in   America  with   satisfaction,    and   the 

1  of  it  by  Uie  City  of  London  (^om|>any  will   be  noted  with 

The  system  i^  cs^ntiuily  iron  troughs  in  two  halves, 

^cuuvod  edgee  tittiug  into  each  other,  set  in   putty,  and 


clamped,  the  ducte  being  formed  of  sliding  shelves  of  iron,  with 
partitions  to  separate  the  insulated  cables  which  are  laid  therein. 
The  advantages  of  the  system  are  ease  of  running,  inspecting,  and 
exchanging,  or  adding  to  the  cables.  To  repair  a  fault  or  inspect 
the  cables  the  lid  of  the  conduit  can  be  easily  raised,  giving 
access  that  is  impossible  with  iron  pi^>es  or  bitumen  conduits. 

BotterdAm.— The  municipal  authorities  of  Hotterdara  recently 
in\'ited  tenders  for  the  eet;ablishment  of  a  central  electric  light  and 
power  station  for  lighting  ^..^K)  incandescent  lamps  and  driving 
eight  electric  cranes,  and  the  swingbridge  over  the  Mease.  The 
following  tenders  have  been  received  : 

('om|»Hgiiie  Contineotaie  Edison,  Paris .* l,4O0.O0Of. 

SocibtL"  Transmission  de  la  Force,  Paris    I.300/)0nf. 

Thomson-Houston  Company,  Hamburg    l,120fCKX)f. 

Crompton  and  Co.,  London l,040,0<X)f. 

Schuckert  and  Co.,  Nuremberg MiO.oOOf. 

Siemens  and  Halske,  Berlin,  No.  1 S-2tJ,iX)0f. 

M                        „          No.  2. 7'20.000f. 

No.  3 6-26,00Of. 

The  second  scheme  of  Siemens  and  Kalsko  haA  the  best  chance  of 
acceptance  after  certain  modifications,  which  will  bring  it  up  to 
825,O00f.  It  is  already  thought  of  extending  the  propose]  soheme 
to  5,000  lamps  and  15  cranes.  For  this  scheme  tne  total  cost  will 
be'J,.H(Mj,(KM»f. 

Anglo- Am  tort  con  Telegraph  Compauiy.  —The  total  receipts  from 
July  1  to  December  31,  IS'.ni,  including  the  balance  of  £954.  I7b. 
lid.  brought  forward  from  la^t  account,  and  a  sum  of  £1,6]U.  lAs. 
9d.  transferred  from  the  interest  of-  renewal  fund  securities, 
amounted  to  ^*1()4,305.  lis.  .Hd.  This  sum,  however,  is  subject  to 
revision,  as  the  law-suit  between  this  Comiwny  and  the  Paris  and 
New  York  Telegraph  Company  is  still  pencling  before  the  Coart  of 
AppeaL  The  traffic  receipts  show  a  decrease  of  £4,670  as  oom- 
]tared  with  the  corres[X)nding  [)eriod  of  last  year,  but  the  total  for 
the  year  ISO-i.  as  compared  with  1891,  shows  an  increase  of  t'5,3tt5. 
The  total  expenses  of  the  half-year,  including  repair  of  cables,  etc., 
(vi  sliown  by  the  revenue  account,  amount  itt  4l58,tV2.H.  7s.  tkl. 
Interim  dividends  of  I2)s.  (>d.  per  cent,  on  the  onlinary  stock,  and 
£1.  OS.  per  cent,  on  the  preferred  stock,  were  paid  on  November  1 
last,  absorbing  £4.^,750,  leaving  a  balance  of  £fil,llM7.  3s.  9d.,  out 
of  which  the  directors  recommend  the  proprietors  to  declare  linAl 
dividends  of  17s.  6d.  per  oent.  on  the  ordinary  stock,  and  £1.  15s. 
pur  cent,  on  the  preferred  atock,  amounting  to  £01.250,  making  a 
total  distribution  for  the  year  ended  December  .^1,  1H{)*2,  of  £2.  15s. 
\yev  cent,  on  the  ordinary  stock,  and  £5.  lOs.  per  cent,  on  the  pre- 
ferred stock,  leaving  £7'{7.  39.  iid.  to  be  carried  forward  to  the 
next  account. 

Direct  United  States  Cable  Company.  —  The  report  of  the 
directors  states  :  "The  hnlfyear 's  revenue,  after  deauctiog  out- 
paymont«i,  amounted  to  £4.'t,r>29.  tie  Id.,  as  cunipHrExl  with 
£45, 40*2.  ite.  Sd.  for  the  corres|.K)nding  period  of  1891.  being  a 
difference  of  £I,77'2.  14s.  7d.  against  the  half-year  under  i-oview. 
The  working  and  other  expenses  for  the  same  {period,  including 
income  t-ax,  but  exclusive  of  cost  of  repairs  of  cables,  amounted 
to  riM.iW'J.  ,1h.  7d..  leaving  a  balance  of  £'24,647.  •2«.  6d.,  us  the 
net  proHt,  making,  with  £.'?,73<*.  Hh,  Id.  brought  forward  from  the 
previous  half-year,  a  total  of  £'2H,.*)77*  10s.  7<L  For  the  corru- 
s[>andiiig  |>eriod  of  1S91,  the  working  ex|)enses  and  other  pay- 
ments amounted  to  £17.67*2.  Itis  5d.  Interim  dividends  of  3s.  Bd. 
[>cr  share  for  the  quarter  eiide^l  September  IW,  IR!K2  ([>aid  October 
:.'4,  189*2),  and  of  38.  6d.  per  share  for  the  quarter  ended  December 
.^1,  IS0*2  {payable  January  '2H,  lyiKS).  together  amounting  to 
£'21, '248.  lOs. ,  have  been  declared,  and,  after  setting  aside  £4,000 
to  the  reserve  fund  account,  the  balance  of  £3,129.  0».  7d.  on  the 
revenue  account  has  been  carried  forward.  l)uring  the  period 
under  review,  rc}>airs  have  hafl  to  be  made  in  both  sections  of  the 
Com[mny*»  cables,  at  a  cost  of  £6,!101.  15b.  '2d.,  which  has  been 
debited  to  the  reserve  fund  account  as  heretofore,  the  balance  of 
which,  with  the  above  addition,  stands  at  £*260,'2!)8.  68.  Id.*' 

City  Ugbtlng. — The  City  of  lA)ndon  Electric  Lighting  Com[jany 
give  notice  that,  unless  prevented  by  unforeseen  circumstanoes, 
electric  energy  will  be  laid  on  within  the  next  few  n^onths  in  the 
areas  spcciHcd  below.  Consumers  will  be  connected  up  in  the 
onler  of  application,  provided  they  are  ready  to  receive  current 
when  the  com^iany  is  ready  to  supply.  To  enable  the  company 
to  uf>ake  timely  provision,  all  applications  should  be  sent  in  as 
early  as  pOMible.  The  company  will  not  guarantee  to  supply 
within  these  areas  during  the  present  year  unless  applications 
be  made  before  the  31st  March  next.  I.  Nicholas  Cole  Abbey 
Hub-area,  bounded  on  the  — N.  by  St.  Paul'schurchyara 
and  Cannon-street  ;  E.  by  Friday-street  and  Bread-streetbill  : 
S.  by  Kiver  Thames  ;  \V.  by  St.  Andrew's-hill  and  Creed-h&ne. 
^.  Finsbury-circuB  sub-area,  hounded  on  the— N.  by  South-pUoOr 
Ktdon  street,  and  Liver  pool -street  ;  E.  by  Biahopsgate-street 
Without ;  S.  by  London-wall  and  Wormwood  street  ;  W.  by 
KinHbury-pavement.  .1.  Salisbury-stjuare  sub-area,  bounded  on 
the— N.  by  Fleet-street  ;  E.  by  New  Bridge-street  ;  S.  by  the 
Embankment ;  W.  by  the  City  boundary.  4.  Billiter-aveuue 
sub-area,  bounded  by— Leadenhnll  street,  Fenchurch-street.  and 
(rracechurch-stroet.  5.  Farringdon-street  sub  area,  bounded  on 
the  — N.  by  Uolborn-viaduct  ;  E.  by  Old  Bailey  ;  S.  by  Ludgate- 
hiU ;  W.  by  St.  Bride-street,  Shoe-lane,  and  St.  Aodrew's-street. 
A  further  list  of  sub-areas  will  shortly  bo  issued. 

Uanobester.— The  central  installation  at  Manchester  is  being 
vigoroui*ly  i)U8hed  forward,  and  will  be  ready  for  starting  in  a  few 
monthp.  The  engines  are  being  made  by  Cfalloways,  Limited. 
They  conniflt  of  four  diMtinct  compound  vertictd  engines,  each 
having  a  high  prosifurc  cylinder  17in.  in  diameter:  low-proseurs 
34in.   diameter,   with   a   stroke  of   3ft.     The  pistons  from 
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cvHndore  work  on  to  crank-pinii,  placed  nt  each  end  of  n  crnnk- 
snaft,  which  carries!  the  HywIiocI  uctin^;  as  a  pulley,  beinir  turuod 
and  crowned  for  rocoivinf;  the  Unk-bolt  which  trnneimitH  the  [>owDr 
direct  to  the  dynuino.  A»  the  dynamos  will  be  in  close  proximity 
to  the  en^nee,  jockey  pulleys  are  provided  for  the  purpose  of 
maintaining  the  reipiimto  tooAion  on  the  belt.  The  engine  cranks 
beinj;  at  rij^ht  angles,  i\  receiver  between  the  two  cylindera 
~  rikecosi^ry,  and  both  cylindeiH,  with  this  receiver,  are  nteam- 
id,   the  Eiteam   from   the  juckot   being  derived   from    the 

direct.      The   enpines   iire   enecially   adapted   for   steady 

ronniDg,  the  governing  being  effectea  by  Galloway's  patent  high- 
flpeed  parabolic  (governor,  sfieciaUy  arranged  so  that  its  Jtenaitive- 
nesa  and  epeed  can  be  easily  altered  while  the  enf^inee  are  in 
motion.  It  is  intended  to  work  the  engines  at  a  proasuro  of 
1201b.  on  the  square  inch,  and  they  will  develop  40()  h.p. 
each  when  running  at  a  piston  8peo(J  of  50Uft.  per  minute. 
They  cnn  be  run  at  a  more  rapid  speed  if  reouired.  The 
steam  is  condensed,  not  by  the  ordinary  jet  or  surface  arrange- 
ment, but  by  Korting'a  ejector  condensers  placed  in  close  prox- 
imitv  to  the  engines.  These  ejectors  are  supplied  from  a  tank 
fixed  over  the  boiler-house,  which  will  be  charged  from  the  canal 
which  abuts  on  the  {generating  yard  near  rortland  street  by 
means  of  powerful  centrifugal  pumps  worked  by  independent 
engines,  the  fall  of  the  water  condensing  the  steam,  and  all  being 
carried  away  without  the  necessity  of  an  air-pump.  The  steam 
for  the  enirmes  will  be  furnished  by  six  lurgo  boilers,  also  con- 
struoted  by  ( lalloways,  Limited.  Tho»'o  boilers  are  made  of  steel, 
to  work  at  l*25Ib.  prci^ure,  and  are  provided  with  the  most  im- 
proved fittings,  including  Vicars's  mechanical  stokers.  The  entire 
ranges  of  steam  and  feeti  pipes  are  duplicated,  so  that  under  no 
possible  combination  of  circumstances  can  all  the  boilers  or  engines 
be  simultaneously  rendered  inofjerative.  The  steam-uipes  are 
18in.  in  diameter,  and  are  all  of  wrought  steel,  welaed,  with 
strips  double-rivetod  over  the  weld — a  new  departure  in  pipe 
construction 

Dundee. — At  a  meeting  of  the  Dundee  Has  Committee  on 
Monday  it  was  reported  that  the  city  would  be  illuminated  with 
electric  light  in  the  course  of  a  fortniglit.  The  works,  it  was 
stated,  had  been  greatly  retarded  by  the  frosty  weather,  but  good 
progress  was  now  being  made.  A  remit  was  made  to  ex-Provost 
Brownlee,  convener  of  the  Works  Committee,  and  the  electrical 
engineer  to  engage  a  staff.  The  boilers  have  been  built  in,  the 
engines  and  motors  are  in  position,  and  almost  all  the  connections 
have  been  made.  It  is  expected  that  the  boilers,  engines,  and 
connections  will  be  tested  this  week,  after  which  the  electric 
motors  will  be  put  in  motion  Already  54  meters  have  been 
applied  for.  At  a  meeting  of  the  Property  Committee  of  the 
Ihindee  Town  Council  offers  wore  submitted  for  erecting  wires  in 
the  Town  House  to  light  the  Town  Chambers,  Burgh  Court,  and 
offices  with  electricity.  These  were  o()ened.  antT  the  offor  by 
Messrs.  James  Maxwell  and  Sons  woe  accepted.  The  cost  will  be 
£140.  The  subject  of  lighting  the  central  police  office  and  the 
public  clocks  in  the  city,  including  the  Old  Steeple,  with  electricity 
came  before  a  subcommittee  of  the  Dundee  Police  Commission 
this  week.  The  burgh  engineer  was  inntructod  to  pro|>aro  a  speci- 
fication and  estimate  of  what  it  would  cost  to  light  the  central 
police  olHce.  and  also  to  take  in  tenders  for  the  work  of  wiring. 
As  regards  the  Old  Steeple  clock  instructions  were  given  to 
advertise  for  tenders  for  lighting  the  dials  with  electriuity. 

Tftnntozi. — Alderman  James  Standfast  thus  writes  to  the  local 
paport)  with  reference  to  the  cost  of  the  proposed  Taunton  inabal- 
lation  :  *'  Sir,— At  our  last  Town  Council  meeting,  I  stated  that 
in  the  £16, (KX)  estimate  for  electric  light  nothing  was  entered  for 
loss  on  issue  of  stock.  The  Mayor  said  it  was  reckoned  in  the 
£i4,U(W>,  which  would  be  more  than  enough  to  cover  the  loss  on  the 
extra  A"2,f>fN),  our  slock  having  conaiderably  increased  in  value. 
By  submitting  a  copy  of  the  £14,000  otftimate  ahio  the  extra  £'2,000 
oonfirms  my  statement  that  nothing  was  entered  for  loss  on  issue. 

Purchase  of  works  £9,300 

Substitution  of  underground  for  overhead  wires  by  the 

Fowler- Waring  system 1,290 

"     ~  -  -  --  ..HO 
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Gxtra  wires  in  Corporation  and  Hammet-street.. 

Taking  up  and  laving  pavement  in  present  area    

Extension   of   tigntiog  (including  taking  up  and  laying 


\\  iring  from  mains  to  houses  and  transformera 

Alteration  of  arc  lampts 

Extra  wires  for  crossing  roods 

Alterations  at  deput  

Legal  expenses ». 

Working  capital l,(XXt 

Meters   300 

Sundries     '2'>i 


4:{2 

300 

50 

15 


Extras — additional  alternator , 

Extra  boiler  and  fitting 

Carrying  out  tninHvervte  steam-drum  system 

Bolts  and  foundations    - 

*20  additional  meters  

Additional  legal  expenses 

Sundries 


£14,000 
4<M1 
450 
^50 
49 
•JOO 
h'lO 
401 


Total  £16.000 

U|[tit  or  Energy  at  Bath. — Mr.  Sturgos,  in  presenting  bills  to 
the  Bath  Surveying  Committee,  eaid  the  surveyor  (Mr.  Fortune) 
had  declined  to  endorse  the  account  from  the  Electric  Light 
Company,  amounting  to  £543,  with  reductions  amounting  to 
^7, 2».  JCki.  for  the  time  lamps  were  not  butDing,  at  the  usual  rate 


of  IJkL  fwr  hour  per  lamp.  Mr.  Fortune  thought  this  reduction 
ultogethor  too  inHigniticunt  to  act  as  a  deterrent  to  neglect,  and 
puggcsted  tliat  the  full  Board  of  Trade  fine  of  £2  per  lamp  per 
day  for  any  neglect  to  supply  light,  however  short  the  duration 
of  non-supply,  eihouhl  be  imposed.  Mr.  Sturgos,  after  consulta- 
tion with  M  r.  Massingham,  the  manager  of  the  light  works, 
Haid  Mr.  Fortune  was  wrong  in  suggesting  that  the  authority 
hod  the  power  to  intlict  this  penalty.  The  license  stated  that 
when  the  undertaker  made  a  default  in  supplying  "energy  "  for 
the  public  lamps  he  should  be  liable  to  certain  penalties.  It 
did  not  say  light.  Energ-y  and  light  were  two  different  things. 
General  Mainwaring  saiathe  whole  |K>wer  of  light  by  electricity 
was  energy.  Mr.  Sturges :  ft  doesn't  follow  because  you  have 
energy  you  have  light.  The  Clerk  said  the  license  defined 
"  energy  to  the  public  lamps,"  and,  in  his  opinion,  there  was  good 
ground  for  the  surveyor's  suggestion.  The  (luestion  was  referred 
to  the  Lighting  Committee,  but  it  was  agreed  that  the  company 
should  be  paid  £450  of  the  bill.  A  complaint  as  to  the  early  nour 
at  which  the  electric  light  ia  extinguished  was  referred  to  the 
same  committee. 

Newcastle. — Mr.  (ieorge  Lamb,  lamp  inspector,  haa  preeent«d 
the  following  report  to  the  Lighting  Committee  of  the  Newcastle 
Corj>oration.  "  (tentlemen,— In  accordance  with  the  instructions 
of  tne  committee,  1  vUited  London  in  December  last  for  the  purpose 
of  obtainmg  information  relative  to  the  lighting  of  streets  by  means 
of  electricity.  T  found  that  in  the  motro[:>olis,as  in  other  towns,  the 
lighting  of  public  streets  by  electricity  is  still  comparatively  in  its 
infancy,  and  although  it  is  further  advanced  than  in  most  tovnn  in 
England,  still  it  cannot  be  claimed  that  an  ideal  sUite  of  streotr 
lighting  has  been  reached.  The  City  of  London  Electric  Lighting 
Company  have  contracted  to  supply  517  arc  lamps  of  10  amperos 
giving  an  illuminated  power  of  1,0<X)  candles  (actual),  at  an  tinnaa] 
cost  of  £120  per  lamp,  which  includes  i>08t,  lamp,  erecting,  and 
maintenance  They  have  also  contracted  to  supply  906  incandea- 
cent  lamps  of  100  and  '2(H)  watts  at  the  option  of  the  Commissioners, 
the  price  being  for  100-watt  lamps,  £5  per  lamp  per  annum, 
and  for  t200  watt  lamps,  £10  per  annum  ;  the  illuminating 
|X)wer  being  li2  and  64  candles  respectively.  The  lighting  by  the 
latter  class  of  lamps  is  only  in  the  experimental  stage,  and  it  is  not 
yet  settled  which  of  the  two  larapp  will  be  adopted  to  light  the 
lesser  thoroughfares.  To  enable  the  committee  to  make  a  com* 
[>arison  I  may  state  that  the  gas-lamps  in  Newcastle  which  nearest 
approach  to  the  lOO-watt  incandescent  lights  are  those  in  Grey* 
street,  which  bum  lOft.  of  gas  per  hour  and  giving  a  light  equal 
to  30  candles — taking  15  candles  as  u  standard.  The  cost  of  these 
gus-tamps  is  £5.  88.  (less  5  per  cent,  per  discount)  per  annum 
each.  The  average  life  of  the  incandescent  lamp  is  about  l.OO*^* 
hours,  and  by  that  time  the  illuminating  power  has  considerably 
diminished,  sometimes  as  much  as  50  per  cent.,  and  this  is  one  of 
the  greatest  drawbacks  to  this  simple  form  of  electric  lamp  for 
street-lighting.  The  arc  lamps  are  placed  nt  43  to  50  vards  apart, 
and  the  height  from  the  ground  to  the  centre  oi  the  arc  is 
18ft  Sin  ,  OS  against  tr7ft.  in  Kewctutlo.  The  incandescent  lamps 
are  fixed  upon  the  ordinary  lamp  pillars.  All  the  lamp  [miliars  in  the 
City  are  placed  upon  the  footpaths  juat  within  the  kerbstone,  ex- 
cepting when  a  street  is  intersected  by  another  street,  and  in  these 
latter  cases  the  lamps  arc  erected  in  the  centre  of  the  roadway. 
The  arc  lamps  in  use  are  the  Thomson-Houston  and  the  Brush 
double-carbon  lamps,  and  they  are  placed  in  hexagon-shaped 
lanterns,  glazed  with  rippled  plate  glass,  which  has  the  effect  of 
breaking  up  the  rays  of  light,  and  so  prevents  the  blinding  effect 
which  the  lamps  would  have  at  the  height  of  18ft.  6in.  from  the 
ground.  This  is  only  accomplished,  however,  at  a  loss  of  certainly 
not  less  than  20  per  cent,  of  the  illuminatinff  jwwer.  The  system 
of  lighting  being  continuous-current,  the  whole  of  the  rays  of  light 
are  thrown  in  a  downward  direction,  and  so  effectual  is  this  that 
the  top  portioni»  of  the  lanterns  are  quite  black  when  the  lamps 
are  lighted,  and  oon»e<]uently  reflectors  are  discarded  entirely. 
The  arc  lamps  ai-c  run  in  series  of  50,  and  in  no  case  can  two 
lamps  nearly  opposite  each  other  on  different  sides  of  a  street  be 
out  nt  the  same  time,  thus  avoiding  the  danger  of  haWng  a  whole 
street  loft  in  total  darkness.  In  the  event  of  any  lamp  being  out, 
the  contractors  are  liable  to  a  penalty  of  Id.  per  minute  per  Tamp, 
with  a  maximum  i>enalty  of  os.  per  lamp  per  night,  or  day  when 
reL|uircd  in  the  daytime,  ber<ides  having  to  pay  all  the  cost 
of  lighting  by  other  means  if  the  electric  lighting  should  fail. 
A  very  simple  form  of  rtimovablo  step  ia  used  in  getting  up  to 
trim  and  clean  the  lamps  ;  holes  are  mode  in  the  upper  portion  of 
the  pillar,  into  which  iron  steps  can  bo  inserted  by  tno  person 
attending  the  lamps,  and  only  a  short  ladder  is  required  to  reaoh 
up  to  where  the  first  step  is  inserted  in  the  post.  The  step  bolee 
are  so  small  that  they  do  not  disfigure  the  post,  and  everything  is 
so  simple  that  one  man  can  trim  and  clean  from  40  to  50  lamps 
per  day.  Two  men  are  on  duty  all  night,  and  they  are  always  in 
touch  with  the  police,  ready  to  proc^d  to  any  lamp  which  may 
be  out  or  defective.  They  are  each  provided  with  a  tricycle,  on 
which  everythmg  is  currieti  to  enable  them,  under  ordinary  cir 
cumsUincos,  to  put  a  lamp  right,  and  a  bonus  is  e^iven  to  each  man 
accoiHling  to  the  result  of  the  working  of  his  district.  The  St. 
Panoras  Vestry  is  the  only  vestry  in  London  which  bos  taken  into 
their  own  hands  the  power  to  supply  electricity  for  public  and 
private  lighting.  The  first  annual  stutemont  of  accounts  has 
just  been  published,  which  .shows  that  the  work  undertaken  by  the 
Vestry  has  in  every  way  been  succesoful.  The  arc  liL'hting  in  the 
streets  is  done  entirely  by  the  Brockie-PoU  double-carbon  10- 
am[>ere  lamps,  with  an  illuminating  [.lower  of  1,0(.M)  candles, 
placed  upon  pillars  ranging  from  i^ft,  to  '25ft.  high,  the  greater 
part  of  which  are  placoa  in  the  centre  of  the  roadwoy.  It  is  founds 
nowever,  that  the  25ft.  jxist  is  too  high,  and  I  understiiud  that 
the  whole  of  the  25ft.  posts  will,  in  course  of  time,  be  replaced  by 
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potiU  of  rt  leaser  lioi^ht.  The  Inmi'M  are  olaced  at  distanoefl  apart 
vmryiDg  from  46  to  70  yards,  opialoKcent  gfobefl  being  URcd  to  »i"oiil 
«hndoW0.  To  enable  the  men  to  trim  and  clean  the  mrnpf*,  a  round 
pUtfomi  i.«  permanently  fixed  at  the  t-op  of  each  poet,  and  a  lif^ht 
«xt«uf ion  ladder  is  carried  by  the  trimmer,  who,  asBiijted  by  a  boy, 
atleocU  to  the  whole  of  the  9U  Umpe  now  in  use.  The  annual 
OOat  of  the  arc  lamps  is  £12  each,  and  this  covers  the  working 
CRpeu.oes  and  interest  upon  capital  sunk  for  ntreet-li^hting.  The 
lighting  of  the  streets  beinf^  carried  on  in  conjunction  with  private 
lighting,  the  working  oxponsoa  are  cheafwr  than  they  would. bo  if 
workeii  alone.  The  charge  Is  very  low,  and  the  work  done  by  the 
St,  i*anci*ae  Vestry  i*  a  (^ood  example  of  what  can  be  done  under 
such  conditions.  I'he  points  which,  in  ray  opinion,  stand  out  most 
prominently  are  the  following  :  (1)  If  street-lighting  is  to  be 
carried  out  successfnlty  it  must  be  by  the  continuous-current 
■TBtem.  The  alt-ernating  current  is  adopted  by  both  companies  in 
Newoaetlo.  (2)  If  the  electric  lighting  is  to  be  done  cheaply,  as 
laree  a  portion  of  the  city  as  po^isible  should  be  covered,  and  not 
in  the  isolated  manner  it  is  now  carried  out  in  Newcastle.  (3) 
Seeing  that  the  charge  for  arc  lighting  is  somewhere  between 
i,'r2  (the  lowest)  and  £42  (the  highest)  per  lamp  per  anuuiti^ 
the  committee  should  ascertain  what  is  the  cost  of  lighting  the 
chief  streets  in  the  central  portion  of  the  city  by  means  of  gas  and 
at  what  cost  either  of  the  electric  lighting  companies  would  light 
the  same  streeta.  |4)  The  electric  lampfiosts  in  Newcastle  are  too 
hiffh  for  ordinary  street-lighting.  Thin  was  |>ointed  out  to  the 
committee  at  the  November  meeting.     I  believe  for  all   practical 

fiurpcK^ee  poets  about  19ft.  high  are  more  suitable  for  street- 
ighting  than  the  existing  posts.  ('>)  The  arc  lamps  upon  the 
market  at  the  present  time  which  give  the  best  results  are  the 
Brockie  and  Pell  |tho  lamp  now  in  use  in  Newcastle)  and  Bruwh. 
Tbe  Brush  ('oni|>any  arc  prepared  ro  lend  a  lamp  to  either  of  the 
electric  lightinfj  companies  in  Newcastle  in  order  that  the  com- 
mittee may  have  the  opportunitv  of  seeing  it  in  actual  operation 
in  the  streets.  This  offer  I  would  respectfully  ask  the  committee 
to  accept" 

Kdinburgh.  —  The  report  of  the  deputation  from  the  Town 
Council  of  Edinburgh  to  see  various  systems  of  electric  lighLing 
in  use  has  now  been  issued.  At  present,  say  the  reporters,  a  great 
many  corporations  seem  to  bo  making  enquiries  into  the  matter 
of  electric  lighting,  judging  from  the  number  of  deputations  which 
had  precedwl  us  at  dillorent  stations.  We  feel  sure  that  the  delay 
of  tbe  Corporation  in  taking  up  the  work  has  boen  of  great 
advantage  to  the  city,  on  account  of  tiie  exi>orienoe  gained  by 
other  towns,  as  well  as  improvements  which  have  been  intro- 
duced We  have  to  acknowledge  very  kind  receptions  from 
oorprj  rat  ions,  companie^t,  officials,  and  others  in  the  variousi 
«t4itions  we  visited.  Obviously,  it  was  only  from  representa- 
tives of  corfKjrations  that  we  could  expect  full  details  beoring 
on  the  financial  success  of  chctric  lighting  ;  and  for  much  valuable 
information  we  have  to  thank  Mr.  Oibb,  the  vestry  clerk  of  St. 
Pancra*  ;  Alderman  Finch,  Alderman  Whitmore,  and  the  Town 
Clerk  of  C'&mbridge  ;also  the  Mayor,  Alderman  Priestman,  chair- 
man of  the  Lighting  Committee,  and  the  Tow^n  Clerk  of  Bradford. 
From  conversation  with  these  authorities  we  learned  that  experi- 
SQce  has  shown  that  electric  lighting  is  not  likely  to  prove  profit- 
able until  the  second  or  third  year,  as  many  consumers  only  apply 
after  they  have  seen  the  light  used  by  more  onterpriaing  neigh- 
bours. In  the  various  places  visited  we  found  that  the  demand 
for  electricity  was  increasing,  and  that  extensions  of  plant  were 
contemplatna  or  in  progress.  Wo  were  very  strongly  advised  by 
those  munici[>al  autlioritioB  with  whom  we  came  in  contact  to 
work  the  electric  lighting  order  ourselves,  and  not  to  hand  it  over 
to  a  company.  Many  of  the  reasons  adduced  were  similar  to  tho«te 
familiar  to  the  citizens  of  Kdinburgh  in  coonection  with  the 
acquisition  by  the  town  of  the  gas  and  tramways,  and  the  deputa- 
tion could  not  discover  that  a  company  would  bo  able  to  carry  out 
electric  lighting  more  economically  than  a  corporation.  Mr. 
Gibb  and  Prof.  Robinson  estimated  that  the  Veetry  of  8t. 
Pancras  saved  themselves  a  large  sum  by  taking  separate 
contracte  instead  of  letting  out  the  installation  as  a  whole  to 
one  firm.  At  this  otage  the  deputation  are  not  prepared  to 
give  a  preference  to  any  of  the  systems  visited  by  them.  They 
are  of  opinion  that  the  system  moet  suitable  for  Edinburgh  can 
only  be  selec'ted  after  a  careful  consideration  of  the  sitea  available 
for  a  central  station  or  stations,  and  the  area  to  be  supplied  there- 
from. Where  there  is  no  objection  to  chimney  stalks,  and  where 
tlie  area  is  comriact  and  not  too  lar^e,  like  the  low-tension  districts 
in  Ix>nrlon  and  Bradford,  a  low-tension  system,  with  the  generating 
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ition  plante<l  right  down  on  the  network  of  supply,  le  considered 
Where  the  consumers  are  scattered  over  n  wide  area,  or 
a  site  for  u  chimney  and  engines  cannot  be  obtained  within 
the  network  of  supply,  high  tension  should  be  luiopted,  as  the 
lar^  si/e  of  copper  mains  reijuitetl  to  convey  any  considerable 
uuantity  of  cuirent  at  low  tension  from  a  distance,  without  exces- 
Mve  LoM«  muke^  the  price  prohibitive.  High-tension  currents, 
whether  continuous  or  alternating,  should  not  be  introduccnl 
wiUUn  consumert^'  premises,  but  may  bo  employed  to  pro- 
dui*»  low-nrc!wnro  currents,  which  are  ijuite  free  from 
dnngor.  'I  he  con  version  of  high- pressure  electricity  into 
low  pruHsuro  may  be  etFccted  either  at  consumerB*  premises, 
ut  at  A  *iub-statinn  (rom  which  low-pressure  current  could  be 
iiupf>liod  to  n  number  of  conNumers.  High  tension  !uih  until  hitely 
been  only  employed  on  the  altornating-current  system  in  conjunc- 
tion with  LninHformers  on  consumers'  promises,  these  transformers 
f«xi.f-  -  '  ■  '  ■  -ion  alternating  current  into  the  house.  To  thin 
*rr  u  arc  jhiiim;  objoctions  :  (I)  Of   rit*k,  which   cxjic 

rit'i  ,        -d    to  be   trilling ;    (*J)   electrical   and    magnetic 

l(te^<  -      i\     lii    arc    more   serious  drawbacks.      Lately,    in   some 
inpt.li*''-',  I  liiH  system  lias  been   moditied,  where  many  consumera 


were  situated  near  each  other,  and  alternating-current  trans- 
formers have  boen  banked  or  grotipted  at  nub-Htatlons,  whence  the 
current  ha>*  been  fed  into  a  low-tension  network  similar  to  that 
employed  on  pure  low-tension  systems,  it  being  always  under- 
stood that  the  low-tension  current  supplietl  to  consumers  is 
alternating  instead  of  continuous.  The  deputation  regret 
that  there  in  not  more  experience  of  this  latter  method  of 
supply,  which  is  well  sjraken  of  by  the  companies  who  have  tried 
it,  the  general  opinion  among  ihem  being  that  where  the  demand 
is  Buflioient  in  any  small  area,  transformers  will  in  future  be 
banked.  Until  recently,  high-tension  continuous  current  has  not 
been  employed  in  ordinary  town  inistaUations,  and  the  deputation 
were,  therefore,  the  more  interested  in  inspecting  the  Oxford 
station,  where  this  system  has  been  running  successfully  for  some 
months.  The  high-tension  continuous  current  cannot  be  trans* 
formed  by  means  of  ordinary  transformers,  but  motor-dynamos 
are  used  instead.  As  those  must  be  constructed  with  moving 
parts,  requiring  attention  at  intervals,  they  are  not  well  suited  for 
private  houses,  but  may  be  placed  in  substations  to  supply  a  low- 
tension  continuous-current  network.  Continuous  current,  in  the 
view  of  the  deputation,  is  more  applicable  to  motors,  electro* 
plating,  etc.,  than  alternating  current.  Motom,  however,  do 
not  apuear  to  bo  much  employed.  It  also  posseases  the  advan- 
tage of  being  available  in  conjunction  with  storage  colls,  the 
use  of  which  may  greatly  facilitate  the  supply  at  certain  times. 
As  an  example,  the  generating  plant  at  the  central  station  might 
be  employea  during  the  day  to  charge  storage  cells  placed  in  a 
sub-station  in  a  residential  district,  which  could  then  run  from  its 
own  resources  during  the  hours  of  greatest  demand,  when  the 
generating  plant  is  fully  employed  serving  shops,  theatres,  etc. 
This  has  the  double  advantage  oi  reducing  the  Bize,  and  therefore 
the  coat,  of  the  generating  station,  and  of  employing  tbe  plant 
there  for  a  greater  number  of  hours  jjor  diem.  Central -station 
engineers  agree  that  the  high  cost  of  electric  light  is  in  a  great 
measure  due  to  the  fact  that  their  plant  is  only  working  at  a 
profitable  load  for  a  few  hours  per  day.  On  the  other  hand,  tbe 
tiritt  cost  of  accumulators  is  very  considerable,  and  the  average 
life  of  a  cell  is  estimated  at  about  10  years.  The  deputation  alao 
consider  that  with  continuous  current  there  is  less  need  of  precau* 
tion  against  accident  than  with  alternating.  At  Oxford,  while  stand- 
ing on  dry  flooring,  the  Lord  Provost  and  Mr.  Murray,  following  the 
example  uf  Mr.  .M' Lean,  the  engineer,  placcl  their  hands  on  the  high- 
pressure  terminal  of  a  sub-station  motor-dynamo  under  a  pressure 
of  1,(X)0  volts,  this  being  in  marked  contiost  to  the  caution 
neoei^ttary  on  visiting  high-pressure  alternating-current  stations. 
The  deputation  feel  that  the  high  price  of  motor-dynamo  trans- 
formers, OS  com|>ared  with  that  of  alternate-current  transformers, 
i»  an  objection  to  the  high-tension  continuous-current  system,  and 
it  must  be  confessed  that  the  alternating  system  has  the  advantage 
of  allowing  a  .^paratc  transformer  to  be  used  on  the  premises  of 
an  ordinary  consumer  who  may  be  outside  of  the  low-pressure  net- 
work Bupplied  by  sub-stations  of  banked  transformers.  A  large 
part  of  the  report  is  taken  up  with  details  of  the  plant  and  worK* 
ing  of  the  various  stations  visited.  The  Newcastle  and  District 
Electric  Company  (Parsons)  have  a  plant  with  a  capacity  of 
10,000  16c.p.  lamps,  and  they  work  to  a  mean  distance  of  three* 
ijuarters  of  a  mile.  The  current  leaves  the  station  at  1,000  voltn 
pressure,  and  is  transformed  ut  the  eoosumers*  premises  Lo  one  of 
100  volte.  The  company  charged  tki.  per  unit,  and  pay  a  dividend 
of  5  per  cent.  Consumers  who  were  visited  by  the  deputation  ex- 
pressed themselves  highly  satisHed  with  the  supply.  The  extra 
cost  over  gas,  which  in  Newcastle  is  Is.  lOd.  less  10  per  cent.,  is 
compenfated  by  the  cleanliness,  purity,  and  coolness  ofthe  electric 
light.  It  was  also  reported  at  the  gas  office  that  though  tbe  re* 
ceipts  from  utters  of  electric  Ught  had  decreased,  there  hiul  been  an 
increase  in  the  gross  consumption,  partly  owing  to  the  use  of  gaa 
for  high  candle-power  burners  to  compete  with  the  electric  light. 
The  Newcastle  Electrie  .Supply  Comiwmy  (Brush)  work  to  a  dis- 
tance of  4,024  yards.  They  send  out  the  current  at  2.<K>0  volta, 
and  transform  to  50  or  HXl  volt«  on  the  consumers'  premises.  Tliey 
charge  4id.  per  unit,  and  pay  4  per  cent,  dividend.  The  St. 
Pnncros  Vestry,  Regent  Park  Station,  work  on  the  three-wire 
tow- tension  continuous-current  system,  the  consumers'  lamps 
being  at  110  volts  pressure.  A  separate  plant  is  installed  tor 
lighting  nine  ijarallel  streets  of  10  street  arc  lamps  in  each 
series.  The  area  of  supply  is  about  a  mile  square,  with  5^ 
miles  of  streets  in  which  mains  are  laid.  The  consumers 
number  171.  The  Vestry  charges  6d,  per  unit  during 
lighting  hours,  and  3d.  per  unit  during  the  day  for  motive- 
power  purposes,  and  lighting  basoments  and  cellars.  About  10 
|jer  cent,  of  the  current  is  used  for  motive  power.  The  total  coat 
of  the  installations  and  extensions  on  hand  was  £92.000.  The 
balance  to  credit  up  to  the  end  of  the  tirst  year  was  £1,068.  A 
total  annual  tncome  of  at  least  £]0,(KK)  is  ex(>ected,  irrespective  of 
about  £.'i,(KKI  worth  of  current  used  for  public  lighting.  The 
vc«Lry  clerk  etftimated  that  each  16-c.p.  lamp  installed  wdl  yield 
an  income  of  .£1  |>er  annum  at  (kl.  per  unit.  There  are  Kl.OOO 
lumpp4  installed,  and  the  demand  is  increasing.  The  vestry  clerk 
considers  the  systctu  reliable  and  satisfactory,  and  the  price 
rcmuncnitivc.  The  House-to- Hourtc  Electric  Supply  Con^piiny, 
Wcpit  Brampton,  u?*e  the  high-teuhiun  alternating  system  with 
transformers  on  consumers'  premises.  The  total  capacity  of 
the  plant  is  2;^,0<X»  lOc.p.  lnm|)s.  The  dynamos  can  bo 
run  in  |w\rallcl  or  peparnto  circuit**.  The  current  loaves  the 
Mtation  at  lI.fKK)  volts  (iressure,  and  is  transformed  to  BNJ  or  50  volt« 
ivs  required.  The  area  uf  supply  is  about  four-fifthj^  of  a  mile,  and 
the  number  of  cu'i^uinorri  about  .'iOO,  about  SO  per  cent,  representing 
private  houses.  The  com{Riny  charges  Sd.  (ler  unit,  and  |>ays  a 
dividend  of  4  \tef  cent,  on  preference  shares.  The  Westminster 
Electric  Supply  C-orporatiou  use  the  throe-wire  low-tenavQU  oiwi 
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tinuouB-ourrenb  system  with   secondnry  batteries.     The   prewure 

leaving  the  station  is  *200  volu.  and  at  the  eonsumorB'  lUO  voIUj. 
The  area  of  eunply  in  1*9  mile.  There  are  97,800  8-c.p.  lamps  con- 
nected with  tne  mains.  The  price  charged  in  7d,  per  Board  of 
Trade  unit— 6id.  for  large  customers.  The  capital  of  the  company 
IB  £300,000,  and  the  shares  are  ciuotod  above  par.  The  City  of 
London  Electric  Lighting  Company  work  the  alternate-current 
hieh-tension  system,  witli  trun^iformers  at  »ub-8tattons  feeding 
a  low-preMure  three-wire  network,  tho  consumers'  lami)s  being 
100  volts.  The  company  charge  8d.  per  unit,  and  are  nnable 
to  moot  their  present  demand.  They  are  at  present  extend- 
ing their  works  on  a  large  scale.  The  St.  James  and  Pall 
Mall  Electric  Lighting  C-ompany  work  on  the  low-tenaion,  con- 
tinuous-current three-wire  system,  with  100-volt  lamije.  Tho  area 
of  supply  is  2|  s((uare  miles.  There  are  5<X>  conoumers.  The 
company  charges  7d.  per  unit,  and  pays  a  handsome  dividend. 
The  Cambridge  Electric  Supply  Company  employ  the  high-ten(<ion 
alternating-current    system,    with     transformers    on    consumers' 

f)remisefi.  There  are  four  main  circuits.  The  current-  is  trans- 
ormed  from  2,000  volts  pressure  to  100  volts.  The  distance  of  the 
furthest  lamp  is  two  miles.  The  company  charge  7d.  per  Board 
of  Trade  unit.  lb  has  only  been  in  o^ieration  a  few  months.  The 
Bradford  Corporation  employ  the  low-tension  continuous  current 
with  secondary  batteries,  and  with  pressure  at  consumers'  lamps 
of  112  volte  The  consumers  at  present  are  mostly  shop- 
keepers, some  of  whom  the  deputation  visited,  and  found  well 
pleaBed  with  the  supply.  The  price  is  5d  i>er  Board  of  Triule 
unit.  For  tho  Hrst  two  years  the  station  wiu)  worked  at  a  loss^  bvit 
since  that  time  the  net  revenue  ha8  been  inci'eusing  by  about  £ri<M) 
per  half-year.  Tho  interest  i>aid  on  the  sinking  fund  is  sufficient 
to  clear  it  off  in  ;W)  years.  The  Oxford  Electric  Company,  Limited, 
use  the  high-tension  continuous-current  system,  with  luoior- 
dynamo  transformers  distributing  at  low-tension  continuous  with 
secondary  batteries,  the  pressure  at  consumers*  lamps  being  100 
volts.  The  price  charged  is  8d.  per  Board  of  Trade  unit.  There 
are  14  seven-ampere  arc  lamps  fitted  up  for  street-lighting.  The 
town  authorities  pay  the  com|)any  £27  per  lamp  nor  annum  on  a 
three  years'  contract.  The  rotative  cost  of  street  lighting  is  :  (ias, 
£\7~  ;  electricity,  £^!^.  This  increase  of  cost  is  said  to  be  com- 
pensated by  the  greater  efficiency  of  the  electric  light. 


PROVISIONAL   PATENTS,  1893. 


Janpaut  Ifl. 
9S3.  ImproremeBta  In  olectrlo&l  are  lampa.    William  H.  Lauder, 

33,  Blest<ington-street.  Dublin. 
Janitary  17. 

An  improved  metbod  of  eleetrlooUy  oontrolllng  railway 
■Icnal  and  point  levers.  Chorlos  Marmadako  Anderson, 
7,  \\'olhni;ton  rttreot,  Higher  Hroughton,  Manchester. 

Xmprovementa  in  electrical  Indicating  apparatus,  cblofly 
designed  for  indicating  the  position  of  a  ship's  ruddor. 
Marie  Louise  Boseiero,  widow  of  Uonri  HoH*ti<TO,  imcl 
Pierre  Phillippe  Barbry,  4,  South-street,  Finsbury, 
London. 

Improvementa  In  searchlight  projectors  and  in  other 
Ught-glTing  and  projecting  apparatus  and  more 
efficient  distribution  of  the  ligbt  produced  and  in 
moUowlng  of  tho  light  rays.  Jumcs  Weir  <iraydon,  .'ii|, 
St.  Jftmes's-residence?-,  Little  I'ulteney-street,  London. 

Improvements  in  and  relating  to  electric  railways, 
Henry  Harris  Lake*  45.  Southampton-buildings,  Chancery 
lane,  London.     (Thomas  Harris,  United  States.) 

Xmprovementa  In  electric  telephone  switch  apparatus. 
William  PhillipH  Thomi>aon,  C,  Lord-street,  LiverpooL 
(Carl  Christian  Ernst  Leeenberg,  Germany.)  (C'ompletc 
specification. ) 

Jandary  18. 

Ballway  Janotion  electric  signalling.  William  Edward 
Ijangdon,  Electrical  Department,  Midland  Ftailwciy, 
Derby. 

The  signalman's  electric  safety  protecting  step  catch. 
Alfred  Fenney  and  ChaHes  Ecclos,  29,  Hawlin»on  struct, 
Barrow-in-Furness. 

Improvements  in  charging  primary  batteries  for  eloctrlo 
lighting  and  other  purposes.  Samuel  Miller  and  Charles 
James  Uriat,  1,  Langton-cottoges,  Melbourne-square, 
Brixton,  London. 

J.ANVARY    19. 

Improvements  in  electric  switching  devices.  Henry 
Raymond  Wood,  11,  (rrocer's  Hall-court,  Cheapside, 
London. 

Improvements  In  the  prodnotton  of  sodlnm  carbonate 
and  sodlom  bicarbonate  from  metallio  sodium  or 
metalUo  sodlom  vapour,  tho  said  sodium  or  sodium 
vapour  being  obtained  eleotrolytloolly  or  by  other 
methods.  Jamc^  Bury  Tetrio,  Castlcton  Cottage.  Ca.'^tlo- 
ton,  near  Manchester. 
1108.  tmprovomonts  in  multiple-carbon  arc  eleotrlo  lamps. 
James  Brockie,  28,  Southampton-buildiugs,  Chancery- 
lane,  Loudon. 

Improvements  In  slngle-phooc  altomato-onrrent  motors. 
Charles  Eugcn  Lancelot  Brown,  40,  Lincoln'.-^inn-tields, 
JLoodon, 


10O5. 


1035. 


1037. 


1057. 


1077. 


1098. 


11U4. 


1112. 


116B. 


1168. 


1229. 

1261. 

1309. 
13.36. 

VAM. 
1355. 
1.156. 

1.182. 

l:^s7. 

1391. 


Xmprevemonts  la  soooiidary  or  atorago  battoriea      Henry 
Herbert  Lloyd,  323,  High  Holborn,  London.      (Complete 

specification.] 

.J.ANrAKY  20. 

Xmprovemeots    in    dynamo^leotrlc    maohlnes,      Eugene 
Conrady  and  Edmund  Conrady,  56,  Low-street,  Keighley. 

Jantakv  21. 
Improvements  In  or  relatlngto  dynamo-electrlo  machines. 

Henry  Courteen,  Broraleitrh,   Severu-road,  Weflton-fiuper- 

Mare. 
An  automatic  switch  for  obtaining  oontlnuoas  oleotrloal 

current  from  a  series  of  opeu-cironlt  batteries.  Edward 

Blamire,  27,  Kirkgate,  Bradford. 
Xlectro-thormal  oondaotors,  plates,  tabes,  and  the  like. 

SirCharlefl  Stewart  Forbes',  Bart.,  21,  Finflbury-pavoment, 

London. 
Improved  apparatus  for  forming  oloo  tro-thermal  plates, 

tubes,  oenduotors,    and  the  like.      Sir  Chariot  Stewart 

K<jrbe(*,  Bart  ,  21,  FinHbury-paveuieut,  London. 
Improvements    in   electric   gas*lighting   appliances  and 

devices.     Aaron  Mosen  Sloss,  1,  Quality-court,  Chancery- 
lane,  London.     (Complete  tipecification.) 
Improvements  in  phonoporio  Indnetors.   Walter  Langdon- 

Davies  ami   Chiirle.H  William   Scott    Crawley,   24,   South- 

Kinpton-buildingH,  Chancery  lane,  London. 
Apparatus  to  Caoilltato   tho  placing   of  eloctrlo  or  other 

cables  or  wires  within  and  the  removal  ftom  pipes  or 

conduits.      Kdnard  Thomas  Mercer  and   Malcoln:)  George 

Rc-j.-s,  IG,  Lincoln^  inn-tields,  Ivondon. 
Improvements  in  electric   arc  lamps.     Kurl   Schleyder, 

32:^,  High  Holborn.  London. 


SPECIFICATIONS  PUBLISHED. 

1879. 
412.  Compound  microphones.     Crosaley.     (Fourth  edition.) 


fuses    for 


i8.sn. 
tornados, 


etc.      Kelway.      (Second 


110H4.  Klectrio 

edition.) 
I742t).  Xlectrio  aro  lamps.     Harper. 
19153.  Phonographs.     Hardinghaiu. 

1890. 
3090.  Klectrlc  meters.     De  Ferranti. 

1891. 
22640.  Kleotric  aro  lamps.     Sayera. 
22tis0.  Klectrlc  forges,     .\ngell. 
22687.  Heating  metal  by  elootrioity. 

1SV2. 
1656.  Electric  brakes.     Johnson.     (De  Bovet.) 
2162.  Automatic  ore  lamps      Crompton  and  Pochin. 
2:ttir)..  Electrioal  communicating  apparatus.     Msbon. 


(Second  edition.) 
(Edison.)    (Seoond  edition.) 

(Second  clition.) 


AngeU. 


1219. 


SUectro-medioal  appliances.     Cruven. 

Galvano     plastics     or     electro  -deposition     of    metals. 

Bertrand. 
Dynamo-electrlo  maohlnes.     Herniuing. 
Electric  bells.      L.  W.  and  W.  H.  Winnall. 
Repairing    incandescent    electric    lamps.     Knw<)on   and 
\Voo<lhouHOun(i  Kaw.won  lJnite<i,  Linutetl. 
Telephone  tranamittor.     Jonej*. 
Electric  battery  plates.     Unher. 
Storage  batteries.      Usher, 

Door  lock  mwltch  for  electric  lights.   Redfern.  (Oreeo.) 
Electric  aro  lamps.     l>uy.     (Highani  Electric  Company. ) 
Governing  electric  motors.     Mills.     (Lundell.) 
Telephone  receivers.      I'ullit/.. 
Telegraphic,  etc.,  call  systems.      \Vot7.er. 
*il20iS.  Suspending   electric   incandescent   lamps.      Porter  and 
Whitt-. 
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NOTES. 
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Slactrio  Club.— The  New  York  Electrical  Club  has 
an  dissolved  owing  to  financial  difficulties. 

Sleotrioal  Railways. — Dr.  Edward  Hopkinson  will 
lecture  on  Friday,  February  24.  before  the  Royal  Inatitu- 
tion,  on  "Electrical  Railways." 

Hloe. — The  theatre  at  Nice  ia  lighted  by  34  arc  lamps, 
with  incaudescenta  in  the  coffee-rooms  and  salone,  which 
are  also  ventilated  by  means  of  electric  motors. 

Central-Station  Aooamolators. — A  lon^  article  on 
the  calculations  for  the  accumulators  necessary  in  a  central 
station  is  given  in  VEledrkien  by  M.  A.  Falaz. 

Domestic  Electricity. — Mr.  William  Smith  delivered 
a  lecture  on  Tue^iclay  before  the  Aberdeen  Mechanical 
Society  on  "  The  Domestic  Uses  of  Electricity." 

Hoase-Lig-htiner.  —  We  have  received  a  copy  of 
Mr.  Fahie's  "  House-Lighting  by  Electricity,"  recently 
noticed,  now  issued  in  a  bound  form  from  Messrs.  Spon 
and  Co. 

Indian  Joamalism.  —  The  Indian  Engmur  has 
bloasomed  out  for  the  new  year  into  a  paper  half  as 
large  again.  It  ia  giving  a  great  deal  of  attention  to 
electrical  matters. 
H  Xfectore. — A  lecture  on  electricity  and  eonversasione  of 
"^  the  electrical  engineering  class  will  be  held  at  the  Whitgift 
Grammar  School  on  Wednesday,  the  8th  inst.,  the  lecturer 
being  Mr.  W.  Perren  Maycock. 

Howard  Leotnres. — The  fourth  of  Prof.  Un  win's  ex- 
tremely interesting  and  important  lectures  on  distribution 
of  power  will  be  given  to-night  (Friday)  before  the  Society 
of  ArU,  the  subject  being  water-motors. 

f  Boyal  Institution. — Mr.  Alex.  Siemens  will  lecture 
to-night,  at  9  o'clock,  on  *'  Theory  and  Practice  in  Elec- 
trical Science,"  with  experimental  illustrations.  On 
February  18  Lord  Rayleigh  will  begin  a  course  of  six 
lectures  on  *'  Sound  and  Vibrations." 

Separate  Motor  Cironits.^For  the  past  two  years 
separate  motor  circuits  have  been  run  in  many  American 
towns  by  the  Edison  companies  at  220  or  500  volts. 
Boston  has  both  pressures,  though  the  preference  is  for  the 
lower  voltage.     At  Providence  there  is  between  500  h.p* 

■  and  600  h.p.  distributed  on  a  500-volt  circuit. 
Inattackable  Anodes. — M.  Henneton  applies  to 
anodes  destined  for  use  in  electrolytic  dissociation  pro- 
cesses a  frame  entirely  or  in  part  metallic,  on  which  are 
fixed  wires,  a  web,  or  plate  of  metal,  iuattackable  in  the 
electrolyte  for  which  the  anode  is  required,  this  frame 
being  insulated  by  covering  with  an  insulated  body  applied 
by  compression. 

De  ISasrneto. — The  New  York  EUciricnl  Engineer  con- 
tains a  review  last  week  of  Mr.  P.  F.  Mottelay's  translation 
of  Gilbert's  "  De  Magnete,"  advance  sheets  of  which  have 
been  sent  them.  The  book  is  issued  by  Wiley  and  Sons  at 
idol.,  and  has  created  a  good  deal  of  discussion  as  inter- 
vening before  the  promised  production  of  the  work  by  the 
■  Gilbert  Club  in  England. 
Bleaching  Starch.  —  We  bear  reports  that  the 
punScation  of  the  second  and  lower  qualities  of  starch  by 
electrolytic  bleaching  has  been  so  successful  that  the 
purified  starch  is  sold  for  even  a  higher  price  than  the  first 
quality,  and  the  enterprising  manufacturer  who  adopted  the 
proceed  has  paid  for  the  electric  apparatus  three  times  over 
within  one  year  by  the  gains  effected. 

Electric  Pianos  are  now  to  be  had,  which  play  by 
tbeauelves  when  the  electric  ciurent  is  turned  on.     They 


have  the  appearance  of  ordinary  cottage  pianos,  but  at  the 
back  there  is  an  opening  for  inserting  the  brown  paper  per- 
forated rolls  of  music.  One  was  shown  by  Dr.  Thompson 
last  week  at  his  lecture  before  the  London  Institution,  to 
the  bewilderment  and  amazement  of  the  spectators. 

Watergate, — A  device  that  should  be  useful  in  hy- 
draulic  motor  work  is  an  automatic  Watergate  recently 
invented,  worked  by  the  weight  of  a  hollow  lever.  When 
the  water  rises  above  a  certain  level  it  flows  into  this 
hollow  lever  and  opens  the  gate,  ao  keeping  the  pressure 
on  wheels  or  turbines  steady.  The  gate  closes  when  the 
water  falls,  as  the  hollow  lever  has  a  small  outlet  by  which 
it  empties  slowly. 

Three-Phase  Garrent  Station. — A  centt-al  station 
is  to  be  constructed,  it  is  stated,  in  the  town  of  Pergine, 
Austria,  in  which  the  three-phase  current  is  to  be  used, 
A  100-h.p.  turbine,  at  600  revolutions,  will  drive  the 
dynamo  at  1,000  volts,  supplying  current  to  the  town 
1|  miles  away.  The  current  will  be  received  in  four  trans- 
formers of  different  capacities,  and  reduced  to  100  volts. 
The  whole  plant  is  supplied  by  the  Oerlikon  Works. 

Parliament. — The  Houses  of  Parliament  opened  their 
session  this  week,  and,  according  to  the  Daily  News,  the 
effect  of  the  electric  light  in  the  House  of  Lords  was  some- 
what dazzling.  The  amount  of  candle-power  to  be  used 
was  arranged  before  the  House  was  cleaned.  The  cleaning 
has  been  so  effective  as  to  considerably  lighten  the 
surrounding  colours^  and  it  will  now  be  necessary,  for  the 
fuller  comfort  of  members,  to  modify  the  light. 

Hlgb-Potential  Voltnioter. — The  static  voltmeter, 
with  globes  and  rings,  designed  by  Dr.  A.  Heydweiller, 
which  we  recently  noted,  is  described  in  full,  with  illustra- 
tion and  plentiful  tests,  in  the  Ekcktrotechniscke  Zeitsckrift 
for  January  20.  The  principle  of  repulsion  of  similarly- 
charged  bodies  is  very  prettily  utilised  in  this  instrument, 
which  Beems  as  if  it  might  be  destined  to  take  its  place 
alongside  the  well-known  dynamometer  of  Siemens  and 
Halske  as  a  workshop  instrument  of  extreme  accuracy. 

Cairo. — Visitors  to  the  old  Cairo  streets  in  the  Paris 
Exposition  were  greatly  struck  with  the  curious  contrast  of 
the  old-world  shops,  coloured  fabrics,  and  dusky  beauties 
with  the  new-fangled  brilliance  of  the  electric  light.  What 
was  there  shown  in  imitation  is  now  to  he  carried  out  in 
reality,  tor  we  hear  that  the  gas  company  of  Cairo  have 
submitted  a  scheme  by  which  they  undertake  to  introduce 
electricity.  This  offer  has  been  accepted,  and  M.  Lebron, 
the  director  of  this  company,  is  now  busy  making  definite 
arrangements. 

Institution. — At  the  meeting  of  the  Institution  of 
Electrical  Engineers  last  week,  at  the  conclusion  of  Mr. 
Prceco'a  presidential  address,  a  vote  of  thanks  was  moved 
by  Mr.  Spagnoletti  to  the  President  for  his  admirable  and 
interesting  address,  seconded  by  Sir  Henry  Mance,  and 
carried  by  acclamation.  The  next  meeting  of  the  Institu- 
tion will  be  held  on  the  9bh  inst,  when  Prof.  Fleming  will 
reply  to  the  discussion  on  his  paper  on  testing  transformers, 
and  a  short  paper  will  be  read  by  Mr.  W.  M.  Mordey  on 
"The  Testing  of  Alternators." 

Book  Received. — We  have  received  a  copy  of  the 
American  authorised  edition  of  *'  Original  Papers  on 
Dynamo  Machinery  and  Allied  Subjects,"  by  John  Hop- 
kinson, M.A,  D.Sc,  F.R..S. :  New  York,  W.  J.  Johnston 
Company ;  and  London,  Whittaker  and  Go.  It  contains 
reprints  of  all  Dr.  Hopkinson's  papers  of  an  original 
character  on  electro-technical  subjects,  from  the  Mechanical, 
Civil  and  Electrical  Engineers,  and  the  Royal  Society's 
Proceedings,  the  Philosophical  Magazine,  and  a  report  to  the 
Westinghouae  Company  on  two  6,500-watt  transformers. 
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The  Qaeen  and  the  Electric  Xdffht. — Her  Majoaty, 
says  a  society  note,  is  not  a  great  admirer  of  the  electric 
light.  Last  year,  yielding  to  the  persistent  entreaties  of 
the  Princess  Beatrice,  she  consented  to  have  the  royal  yacht 
fitted  up  with  the  electric  light.  Only  one  stipulation  was 
insisted  upon,  and  that  was  that  the  light  should  not  invade 
the  saloon  or  her  private  cabin.  The  saote  influence,  under 
the  same  restrictions,  has  at  length  triumphed  at  Osborne. 
The  Indian  Room  is  this  month,  for  the  first  time,  lighted 
with  electricity,  the  electric  light  also  flashing  in  the 
principal  corridors.  But  the  Queen  will  have  none  of  it  in 
her  own  apartments,  or  in  the  larger  common  rooms  she 
frequents, 

Filaments. — The  new  method  of  making  electric  lamp 
filaments  adopted  by  the  $oci6t6  Anonyme  dos  Lam|>es  ii 
Incandescence,  of  Budapest,  consists,  briefly,  in  taking  silk, 
cotton,  or  other  similar  material  and  impregnating  with  the 
following  mixture  :  Silicate  of  potass,  25  to  30  per  cent.  ; 
Senegal  gum,  10  to  16  per  cent.  ;  caustic  soda,  12  to  13  per 
cent.  The  filament  is  compressed  in  the  form  of  a  sharp 
prism,  the  edges  being  found  to  radiate  more  than  the 
facets.  It  is  then  carbonised  and  flashed  ;  but  instead  of 
employing  a  carbide  liquid  or  gas,  the  Budapest  Company 
use  a  solid  carbide,  such  as  naphthaline  or  parafHn  wax, 
which  liquefies  only  in  the  vicinity  of  the  filament,  and 
assures  a  very  regular  layer  of  carbon.  The  filaments  are 
prepared  of  any  desired  resistance  before  their  introduc- 
tion into  the  bulb. 

Interferenee  of  Electric  Waves. —  M.  Colson, 
before  the  Soci^tc  de  Physique,  has  shown  an  apparatus, 
using  a  telephone,  demonstrating  the  existence  of  an  inter- 
ference or  stationary  node  in  a  closed  circuit ;  it  is  simple, 
precise,  and  sensitive.  M.  Cotson  points  out  that  alt 
apparatus  working  by  a  variation  of  potential  of  the  point 
of  contact  is  capable  of  showing  this  interference.  He  has 
verified  it  particularly  with  a  Geissler  tube  held  in  the 
hand,  and  put  into  contact  with  the  conductor  by  platinum 
wires  ;  he  checked  the  neutral  zones  found  by  the  tele- 
phone. The  Geiaalertube  lights  up  whether  the  frequency 
be  high  or  not,  while  the  telephone  only  acta  below  a 
cercain  frequency,  but  it  is  far  more  sensitive,  and  M. 
Colson  thinks  its  use  likely  to  lead  to  interesting  results  in 
determining  the  phenomena  of  electric  waves. 

Lantern  Slides. — Lectures  on  electrical  subjects  being 
largely  illustrated  by  lantern  slides,  the  method  employed 
by  Prof.  W.  J.  Waggener  of  actually  printing  the  slides 
will  be  useful,  though  it  is  not  altogether  new.  The  slides 
prepared  on  this  method  are  printed  with  the  ordinary 
printing  press  and  blocks  on  transparent  gelatine  sheets — 
singly  or  in  seta,  afterwards  cut  up.  "By  this  means 
excellent  lantern  slides  and  engravings  of  nearly,  if  not 
quite,  all  kinds  can  be  made  and  multiplied  as  rapidly  and 
almost  as  cheaply  as  paper  prints."  It  may  be  added  that  un- 
sensitised  transparent  collodion  makes  an  excellent  ground 
for  artistic  or  other  pencil  drawings  or  diagrams,  as  the 
surface  takes  the  most  delicate  shading  or  Hues  with  pt>rfect 
clearness,  and  being  at  the  same  time  very  easy  to  work. 
Fine  ground  glass  is  also  used  by  some  lecturers. 

Cantor  Iteotores. — The  second  lecture  by  Prof, 
Fleming  on  *'  The  Practical  Measurement  of  Alternating 
Electrical  Currente,"  will  be  given  before  the  Society  of 
Alts  next  Monday  at  8  p.m.  Lecture  IL  will  have  for 
subject  "The  Measurement  of  Alternating-Current  Poten 
tial,"  dealing  with  :  Definitions  of  inductance  and  imped- 
ance ;  laws  of  current  flow  in  inductive  circuits;  construction 
of  non-inductive  resiatances ;  electrostatic  anrl  electro- 
dynamic  voltmeters  ;  voltmeters  of  Kelvin,  Ayrton, 
Swinburne,  Cardow,  Siemens,  Elihu  Thomson,  Evcrshed, 


Nalder,  and  others ;  alternate-current  potentiometers ; 
employment  of  electrostatic  voltmeters  and  non-inductive 
resistances  for  current  measurements ;  standardisation  of 
high-tension  voltmeters ;  measurement  of  capacity  of  con- 
densers and  concentric  cables ;  capacity  effect  in  cables  and 
condersera. 

Porification  of  Sewage. — Mr.  H.  Leonard  Hinnell, 
of  Bolton,  on  Saturday  afternoon  addressed  the  Sanitary 
Inspectors'  Association,  Manchester,  on  '*  Sewage  Purifica- 
tion." Mr.  J.  Maguire,  chairman  of  the  branch,  presided. 
The  lecturer  pointed  out  that  there  were  three  processes  of 
treatment  of  sewage  in  precipitation-tanks — the  lime  process. 
International  process,  and  the  purification  of  sewage  by  the 
electricity  process.  The  last  process  had  been  put  into 
operation  at  the  Salford  sewage  works,  and  most  satisfac- 
tory results  had  been  obtained,  but  the  coat  of  the  process 
as  yet  prevented  its  general  adoption.  He  believed,  how- 
ever, when  worked  in  conjunction  with  a  refuse  destructor, 
the  heat  from  which  could  be  utilised  to  supply  power  for 
generating  electricity  from  dynamos,  it  would  be  found 
eventually  more  economical  and  efficient  than  the  majority 
of  purification  processes. 

The  Janlor  Engineering  Soolety.— The  eighth 
anniversary  dinner  of  this  society  was  held  last  Saturday 
evening  at  the  Hoiborn  Restaurant,  the  president,  Dr.  John 
Hopkinson,  in  the  chair.  A  large  number  of  the  members 
attended.  After  the  loyal  toasts  had  been  observed,  Mr, 
W.  J.  Tennant  proposed  "  The  President,"  by  whom  it  was 
acknowledged.  *'  Science  and  Technology,*'  proposed  by  Mr. 
David  Joy  in  the  absence  through  illness  of  Prof.  V.  B. 
Lewes,  was  responded  to  by  Sir  G.  G.  Stokes  and  Prof. 
John  Perry,  Mr.  Jl.  W.  Newman  proposed  "The  Vice- 
Presidenta."  which  was  acknowledged  by  Mr,  W.  H,  White, 
of  the  Admiralty.  The  toast  of  the  evening,  "  The  Junior 
Engineering  Society,"  was  proposed  by  Sir  P.  A.  Abel, 
Mr.  Sidney  Boulding,  the  chairman  of  the  society,  replying 
to  it ;  and  to  the  concluding  toast,  "  The  Visitors,"  pro- 
posed by  Mr.  H.  B.  Vorley,  Mr.  W.  W.  Beaumont 
responded. 

Edison's  Patent  Forestalled. — A  genuine  surprise 
awaited  the  General  Electric  Company  when  bringing  their 
injunction  against  the  Beacon  Company,  of  Boston,  a  few 
days  ago.  Affidavits  and  specimens  of  an  incandescent 
carbon  filament  lamp  made  by  an  artisan  named  Gk>ebel  in 
1859,  were  brought  forward  seemingly  perfectly  genuine  ; 
and  this  back-handed  blow  has  stirred  the  electrical  world 
of  the  States  to  its  roots.  The  injunction  was  not  granted. 
GoebeUa  lamps  were  made  with  a  mercury  vacuum,  the 
filaments  (held  in  a  meat-saw  shaped  frame)  were  of 
bamboo,  l^V'^-  long  by  ei^ht-thouaandths  diameter,  carbon- 
ised and  sealed  with  Dixon's  stove-polish  ;  even  platinum 
(amongst  other  wiiea)  was  used.  All  this  is  swoni  to  by 
30  persons  as  happening  before  1860,  and  there  seems  to 
be  good  reason  to  believe  it  may  be  all  true.  If  bo,  it  will 
be  one  of  the  most  extraordinary  stories  in  acience,  and 
Edison's  patent  will  be  doomed. 

Country  House  Transmission.— Kirl  Russell  and 
Mr  B.  W.  Thwaite,  in  a  three-page  article  in  the  National 
Rtvierw  for  February,  propose  that  owners  of  country  houses 
should  combine  and  have  their  electricity  generated  and 
distributed  from  a  central  station.  At  some  fixed  place, 
preferably  the  railway  station,  an  electric  station  under 
skilled  management  should  distribute  the  power  at  high 
pressure.  The  station  might  also  act  as  a  telephonic  ex- 
change. For  an  ordinary  householder  the  coat  would  be 
too  great,  but  the  high-pressure  central-station  system 
might  reduce  the  cost  sufficiently.  A  steam  or  fuel-gas 
engine  would  drive  two  alternators  at  low  pressure  \  the 
current  would  be  transformed  up  to  suitable  piessure  accord 
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ing  to  distaace.  Each  householder  would  be  supplied  with 
UuDsformer  and  meter  in  the  same  way  as  in  towns,  and  a 
small  joint  stock  company  might  be  made  to  run  the  station 
with  limitations  as  to  maximum  prices. 

Telegraphic  Facilities.— Mr.  W.  P.  Forbes,  of  the 
Central  News,  lectured  to  a  crowded  audience  in  the 
Lecture  Hall,  Wanstead.  last  week,  on  the  collection  and 
distribution  of  news.  A  special  wire,  extended  to  the 
buiMing  by  the  courtesy  of  the  Post  Office,  was  connected 
with  the  cable  system  of  the  Direct  United  States  Cable 
Company,  and  over  this  a  message  was  sent  durinp  the 
evening  to  President-Elect  Cleveland  at  Lakewood,  New 
Jeraey,  congratulating  him,  in  the  name  of  the  meeting, 
upon  his  election  to  the  presidency.  Within  20  minutea 
ihc  following  reply  was  received  through  the  United  Press, 
New  York,  and  read  to  the  audience  amid  enthusiastic 
cheers :  "  Lakewood,  New  Jersey.  Your  message  is 
received,  and  I  trust  that  this  expression,  and  my  apprecia- 
tion of  the  sentiments  it  contains,  will  serve  to  illustrate 
the  stupendous  growth  of  facilities  for  inter-communication 
throughout  the  civilised  world.— Grover  Cleveland." 

Geometry  Models.— The  statement  that  the  human 
mind  cannot  understand  reasoning  until  the  concrete  repre- 
sentation of  the  facts  rciaoned  on  are  thoroughly  grasped, 
is  becoming  recognised  in  pedagogic  practice  We  are  glad 
to  notico  the  "  Descriptive  Geometry  Models  "  devised  by 
Mr.  Thomas  Jones,  M.IM.E.,  of  the  Central  Board  School, 
Manchester  (and  sold  by  the  author  at  27,  Barton  street, 
MoBs-aide,  Manchester,  price  la.  3d.  net.),  for  these  models 
certainly  tend  to  the  desired  end.  They  comprise  a  variety 
of  cardboard  models  with  the  geometrical  lines  printed 
ibereoD,  with  certain  parts  folded  and  cut  for  turning  up, 
to  give  the  visual  domanstratiou  of  the  problem.  For 
insunce,  "a  line  shown  by  its  traces,"  No,  2,  has  the 
part  of  the  card  marked  *'  vertical  plane  *'  arranged  to 
be  turned  up;  the  plan  and  elevation  of  an  inclined 
line  is  actually  shown  by  means  of  a  black  thread, 
and  a  number  of  problems  can  be  deduced  or  demonstrated 
from  the  single  card.  There  are  six  models  in  the  box 
containing  the  first  set,  ranging  up  to  problems  of  the 
angles  between  two  planes.  This  admirable  method  of 
actual  demonstration  to  students  might  still  further,  how- 
ever, be  made  of  good  use  by  applying  the  examples  to  the 
supposed  measurement  of  real  objects — fields,  engines,  or 
other,  instead  of  remaining,  as  in  the  examples  given,  abso- 
lutely abstract— for  the  abstract  is  the  bugbear  of  the 
beginner.  Mr.  Jones  is  evidently  a  teacher  of  real  insight 
and  inventive  power  :  his  working  cardboard  models  of 
tteam-engine  slide-valves  in  a  similar  series  would  be  ex- 
tremely valuable  in  giving  correct  ideas  to  young  students 
in  mechanics. 

Dynamo  Faults. — A  neat  little  book  which  will  go 
into  the  blue  serge  pocket  of  the  dynamo  tender  with  ease 
and  comfort,  is  "  How  to  Manage  a  Dynamo,"  by  the 
English  mechanic's  old  friend,  S.  R.  Bottone — "  a  hand- 
book for  ship  engineers,  electric  light  engineers,  electro- 
platers  "  (Whittaker  and  Co.,  Is.),  There  are  several  good 
pointa  to  recommend  it.  In  the  first  place,  there  is  a  large 
frontispiece  containing  illustrations  of  the  usual  types  of 
dynamoe,  large  alternator,  "  Manchester,"  Edison-Hopkin- 
son,  Gramme,  and  Mordey  machines.  A  sufficiently  care- 
fully written  account  of  the  parts  of  a  dynamo  are 
given  —  series,  shunt,  and  compound.  Then  follows 
the  more  usefully  practical  part  —  on  installing  a 
dynamo  and  how  to  discover  and  obviate  its  faults. 
"  See  your  commutator  runs  true  and  the  dynamo  does  not 
vibrate"  if  you  wish  to  have  the  pride  of  a  dynamo- 
minder — a  polished  sparkloas  commutator.  Mr.  Bottone 
takes  his  readers  through  the  usual  defects  of  dynamos. 


and  shows  how  to  test  for  them,  giving  diagrams  of  the 
more  simple  tests.  Cover  your  dynamo  when  idle  with  a 
white  holland  cloth,  is  Mr.  Bottone's  advice,  and  blow  dust 
away  with  bellows.  **  For  cleaning  the  dynamo,  cotton  or 
other  waste  is  inadmissible  owing  to  the  liability  of  fibre 
being  carried  into  armature  ;  cloths  alone  should  be  used." 
For  a  practical  handbook  to  be  given  by  managers,  engi- 
neers, shippers,  or  proprietors  of  installations  to  their  men, 
this  little  book  will  be  very  useful,  There  is  a  good  deal, 
naturally,  about  brushes  ;  there  is  no  need,  however,  to 
foster  a  common  error  by  spelling  the  Brush  machine  with 
a  small  letter,  otherwise  the  wording  is  careful  and  the 
diagrams  helpful. 

Electric  Drop-Cartain. — At  the  Com^die-Fran^aise, 
the  French  National  Theatre  in  Paris,  a  new  drop-curtain, 
raised  and  lowered  by  electricity,  has  been  installed  by  the 
Edison  Company,  with  the  help  of  M.  Anton,  chief 
machinist  to  the  theatre.  The  curtain,  says  a  note  in  the 
JimcSf  is  suspended  by  five  parallel  ropes,  which  run  over 
an  equal  number  of  pulleys  fixed  above  the  scene,  and 
are  then  wound  together  on  a  wooden  drum,  capable 
of  turning  in  one  dtrectiou  or  the  other  in  order  to 
make  the  curtain  ascend  or  descend.  This  move- 
ment is  produced  by  means  of  a  belt  connecting  the 
drum  with  an  electric  shunt  motor  and  a  counterweight 
attached  to  the  drum  by  a  cord.  The  conductors 
of  the  current,  which  is  derived  from  the  Palais  Royal 
Station,  come  to  a  switch  placed  in  reach  of  the  machinist, 
who  thus  controls  the  motor  and  the  curtain.  The  latter 
weighs  40Q  kilogrammes,  and  is  entirely  balanced  by  the 
counterpoise,  so  that  the  motor  has  only  to  overcome  the 
friction  of  the  apparatus,  which  amounts  to  about  2  h.p. 
The  brushes  of  the  motor  are  of  carbon,  a  device  originally 
introduced  by  Prof.  George  Forbes,  which  avoids  the  strong 
sparks  caused  by  metal  touching  metal.  There  are  three 
speeds  of  descent,  and  two  of  asceot.  The  maximum  speed  of 
descent  is  1*50  metres  a  second,  the  mean  is  110  metres  a 
second, and  the  minimum  0*75  metre  a  second.  In  rising  the 
speeds  are  075  and  1*10  metres  a  second.  The  range  of 
the  curtain  is  9  60  metres.  A  current  of  from  10  to  60 
amperes  is  employed.  A  system  of  electric  bells  to  direct 
the  machinist  in  working  the  curtain  is  also  provided. 
The  innovation  is  giving  every  satisfaction,  but  a  few  of 
the  socUiairts  are  said  to  regret  the  '^  majestic  slowness  "  of 
the  old  drop-curtain. 

Electrical  Trades*  Smoking:  Concert. — After  a 
very  pleasant  football  match  was  played  on  Saturday  last 
at  Charlton  Park,  between  the  employes  of  Messrs.  Johnson 
and  Phillips  and  Sien  ens  Bros,  and  Co.;  Limited,  the  former 
gave  a  complimentary  smoking  concert  at  the  King's  Arms 
Hotel,  Woolwich.  The  concert,  which  was  organised  by 
Mr.  Mould,  captain^  and  Mr.  Sheppard,  secretary,  of  Messrs. 
Johnson  and  Phillips's  team,  took  place  in  the  splendid 
concert- room  of  the  King's  Arms,  and  was  filled  with 
employes  of  the  two  local  electrical  engineering  firms. 
Mr.  Ernest  Brandon  was  in  the  chair,  and  after  the  intro- 
ductory overture  by  Mr.  Dungey,  Mr.  Graham  sang 
"Johnson's  Ball  "  in  good  style,  after  which  Mr.  Osborne 
Morgan,  the  talented  comedian,  excellently  rendered  "The 
Story  of  a  Kiss;"  this  necessitated  an  encore,  *' The  Coster's 
Courtship,"  which  was  received  with  much  gusto.  Mr.  Degan 
then  delighted  the  audience  with  "Anchored  '*  and  "The 
Beacon ;  after  which  Mr.  Sinclair  played  a  pianoforte  solo 
in  his  usual  admirable  manner.  Mr.  Davidge,  a  comedian  of 
merit,  then  aroused  the  humour  of  the  company  with 
"Afterwards,"  and  responded  to  an  encore.  Mr,  Mould 
was  well  received  with  "  They  All  Love  Jack,"  as  also  was 
Mr.  Deeks,  whose  rendering  of  "The  Man  who  Broke  the 
Bank  at  Monte  Carlo  "  was  so  much  appreciated  that  the 
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meeting  would  only  be  satisfied  with  an  encore.  Mr. 
Darvall  and  Mr.  G.  Olarke  also  gave  humorous  son^s. 
Mr.  K  A.  Brandon  then  {)ro[K>8ed  the  health  of  Messrs. 
Siemens  Bros,  and  the  employi'S,  and  referred  to  the 
lamented  death  of  Dr.  Werner  Siemens.  Mr.  Sinclair  gave 
the  toaat  of  Messrs.  Johnson  and  Phillips  and  employ^s^ 
and  the  success  of  both  firms  was  drunk  with  ^reat  enthu- 
siasm. Mr.  Dungey  very  efficiently  officiated  aa  accom- 
panist, and  a  very  pleasant  and  enjoyable  evening  closed 
with  ''Auld  Lang  Syne." 

Transformation   into    Contlnnons    Currents. — 

The  transformation  of  alternate  currents,  either  ordinary 
or  polyphase,  into  continuous  currents  is  now  realised,  says 
the  BnUetvt,  Interfiati/male^  and  the  importance  of  the  dis- 
covery will  escape  no  one.     Alternate  currents  have  had 
to  struggle,  in  the  first  place,  against  prejudice,  without 
speaking  of  the  difficulties  of  working  proper  to  themselves. 
But  to-day,  though  these  obstacles  have  disappeared,  there  are 
nevertheless  cases  in  which  the  use  of  alternate  currents  pre- 
sents an  inconvenience.  The  alternate  current  does  not  lend 
itself  to  the  distribution  of  power  for  household  use,  and 
cannot  be  used  for  electro-chemical  purposes.  The  researches 
of  electricians  have  therefore  been  directed   towards  the 
transformation  of  such  currents  into  a  continuous  current, 
in  such  a  manner  as  to  preserve  their  special   quality  of 
ease  of  transmission  to  long  distances   by  utilising  water 
power,  and  at  the  aame  time  to  obtain  the  advantages  ot 
continuous  current  for  facility  of  distribution,  its  equal 
aptitude  for  lighting,  and   the  advantage  of  use  of  the 
current   for  motors   and    for   electro-chemical   operations. 
The    inventors    of    a    transformer    of    this    nature    are 
Messrs.    Rutin   and   Leblanc,    to    whom    we    owe    many 
lesearcbes  on  alternate  currents.     The  apparatus  is  formed 
of  two  similar  magnetic  cores  carrying!;  two  primary  wind- 
ings for  two  alternate  currents  displaced  at  quarter  period. 
An  ordinary  commutator  and   a  pair   of    brushes  placed 
diametrically  opposite  each  other  complete  the  system.    On 
each  core  are  also  a  certain  number  of  cotls,  the  number  of 
the  turns  is  variable,  being  subject  to  a  special  law.     These 
are  connected  to  the  contacts  of  the  commutator  according 
to  a  special  arrangement  better  explained  by  a  diagram.     If 
the  commutator  is  rotated  by  means  of  a  small  synchronous 
motor,  a  continuous  current  is  collected  from  the  brushes. 
In  the  machine  constructed   by  the  inventors  a  six-pole 
eynchronoua  motor  turns  a  commutator  of  36  segments,  this 
number  being  determined  so  ats  to  reduce  the  speed  to  one- 
third.     These  contacts  communicate  three  by  three  with 
12  rings,   each   furnished  with  a  rubbing   contact,  being  in 
relation  with  the  12  elementary  coils  which   produce   the 
continuous  current.     The  two  brushes,  capable  of  adjust- 
ment, are  mounted  on  the  circuit  which  utilised  the  con- 
tinuous current.      The    apparatus    is    reversible^   and    if 
supplied    with    continuous    current,    gives    off    alternate 
currents,  the  frequency  being  dependent  on  the  speed  of 
brush  rotation.     The  last  quality  will  not  prove  very  use- 
ful, whilst  the  first  may  completely  revolutionise   electrical 
industry. 

The  Sleotrio  Club  of  Viotoria,  —  The  recently 
established  Electric  Club  of  Victoria  held  its  inaugural 
dinner  on  the  14th  December  There  was  a  large  attend- 
ance, and  the  cbair  was  occupied  by  the  vice-president 
(Mr.  George  Smibert),  the  president  (Prof,  Kernot)  being 
unavoidably  absent.  The  office-bearers  of  the  club  are  the 
following:  President,  Prof.  Kernot;  vice-presidents,  Mr.  G, 
Smibert  and  Mr.  H.  A.  Slater ;  hon.  treasurer,  Mr.  G. 
Selby  ;  hon.  secretary,  Mr.  L.  H.  S.  Kllson.  The  members 
of  the  council  are  Messrs.  Murray,  Wilson,  Jenvey, 
Musgrove,  Atcock,  and  Stone.  Representatives  of  the 
various  electrical  interests  in  Victoria  were  present  in  large 


numbers.  The  supply  companies  were  represented  by 
Messrs.  Mountain  and  Stains,  chairman  of  directors  and 
secretary  of  the  A.  U.  Alcock  Electric  Light  and  Power  Com- 
pany ;  the  Post  Office  Department,  by  the  deputy  post- 
master general  (Mr.  G.  Smibert)  and  Mr.  H.  Jenvey; 
the  Electrical  Department  of  the  Victorian  railways, 
by  Mr.  P.  Thompson  ;  and  the  private  electrical 
firms  were  represented  by  Messrs,  Slater,  Newton, 
Fleach,  Pascoe  and  Gosch*^,  and  others.  Mr.  Kings- 
bury, vice-president  of  the  Electrical  Club  of  New 
South  Wales,  was  also  present.  '*  At  the  present  moment/' 
says  the  Australian  Engimering  Ntw$^  "  of  course  it  is 
difficult  to  say  into  what  the  club  will  develop  itself.  As  a 
purely  social  club,  it  will,  we  are  inclined  to  believe,  be  of 
little  practical  value  to  its  members;  on  the  other  hand,  the 
number  of  scientific  members  of  the  club  is  so  very  limited 
that  it  cannot  possibly  develop  itself  into  a  scientific  club 
for  many  years  to  come.  However,  it  does  not  matter 
what  the  elub  is  termed,  if  it  has  at  heart  the  practical 
advancement  of  electrical  engineering  in  all  its  branches. 
Electrical  work  in  Melbourne  has  so  far  very  little 
to  boast  about,  and  it  would  be  well  for  all  who 
undertake  electrical  work  in  Victoria  if  the  Electric 
Club  could  bring  about  a  reform  in  the  prices  now  being 
paid  for  all  kinds  of  electrical  installation.  Unless  good 
work  be  done  we  cannot  expect  to  progress,  and  unless 
good  prices  are  obtained  we  cannot  expect  to  obtain  good 
work.  Nothing  has  done  more  harm  to  electrical  progress 
in  Melbourne  than  the  indifferent  work  to  be  found  in  that 
city,  It  is  to  be  hoped  that  the  formation  of  the  Electrical 
Club  in  Victoria  will  elevate  the  standard  of  electrical  work 
to  such  a  point  that  no  fault  may  be  found  with  it  by  even 
the  most  exacting."  We  note  the  formation  of  the  organi- 
sation with  pleasure,  and  trust  that  the  active  work  of  a  few 
prominent  members  will  give  it  a  good  standing  and  useful 
position  in  the  colony. 

Reversibility  of  Three-Phaae  Motors. — Mr.  Ernst 
Danielson,  writing  from  Wosteras,  Sweden,  to  the  EltciricaX 
JFmid,   says :    *'  One   of    the    most   interesting   electrical 
machines  of    to-day  is   certainly  the    three-phase    motor 
with  inductive  winding.     A  feature  of  this  motor,   which 
I  believe  has  not  yet  been  pointed  out,  is  that  it  can  also 
be  used  as  a  generator  exerting  its  own  field.     This  experi- 
ment has  just  now  successfully  been  carried  out  in  the  works 
of  Allmaenna  Svonska  ElecktriskaAktiebolaget, in  Wosteras, 
Sweden   (the  General  Swedish  Electric  Company).     The 
experiment     was    arranged  as   follows :    A   three-phaser, 
A,  of    50  volts    (as    measured  from  the  neutral   point 
to   each   of  the  brushes),   and   with   a  current  capacity 
of  about  60  amperes,  sent  current  to  a  motor,  B,  with 
inductive   winding  of    about    the    same   capacity.      The  • 
construction  of  the  motor  was  substantially  the  same  as 
that  of  Brown  recently  described.     The  motor,  by  means 
of  a  belt,  ran  a  continuous-current  dynamo,  C,  of  330  volts 
and   16  amperes.     Then   matters  were  reversea,  so  that 
dynamo  C,  fed  from  a  330-volt  circuit,  ran  the  motor,  B,  as 
a  generator,  sending  a  rotary  current  to  the  three  phaaer,  A, 
which  ther  became  a  motor.     The  belt  was  then  thrown 
ofif  of  A,  and  trials  were  made  to  brake  it  out  of  step 
with    the    current,    but    without    success.      The     brake 
used  was  simply  a  lever  made  of  wood    and    acting    on 
the  pulley.     With    these    poor   facilities,    of    course,    no 
real    measurement   of    the    horse-power    could    be    made, 
but,  at  all  events,  the    torque   was    considerable.       The 
explanation     of     the    possibility    of    such    a    motor     to 
act  as  a  generator  is  this  :  From  theory  and  experiment  it 
is  known  that  when  two  attractions  —  sitigle-phasers    or 
multiphaeers — are  working  synchronously,  one  as  a  gene- 
rator and  the  other  as  a  motor,  the  phase  of  the  current 
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lags  behind  the  E.M.F.  of  the  motor,  whereas  it  is  in 
advance  of  that  of  the  generator.  The  result  of  this  is  that 
the  current  weakens  the  motor  field  and  strengthens  that  of 
the  generator.  The  action  of  the  inductive  three-phafie 
motor  as  a  generator,  then,  is  this  :  The  armature  current 
induces  magnetic  lines  in  the  field,  and  these  lines,  by  means 
of  the  closed-circuit  winding,  are  prevented  from  changing 
their  positions  very  rapidly  in  the  iron,  and,  therefore, 
they  must  rotate  with  nearly  the  same  speed  as  the 
rotation  takes  place,  Now,  this  field  is  capable  of  main- 
taining the  current,  provided  the  conditions  in  the  external 
circuit  are  such  that  the  current  cornea  in  advance  of  the 
induced  E.M.F.  These  conditions  can  be  fulfilled  by  having 
a  regular  three-phase  generator  in  circuit,  or  by  condensers. 
It  would  be  impossible  to  have  the  motor  act  as  a  generator 
on  a  regular  lamp  circuit,  or  a  circuit  with  self-induction. 
Experiments  also  showed  this :  Resistance-boxes  were 
connected  between  the  leads  joining  the  three-phaaer 
and  the  motor.  When  the  motor,  B,  ran  as  a  generator  it 
accordingly  sent  current  not  only  to  the  three-phaser,  A, 
but  also  to  the  three  resistance-boxes.  When  the  three- 
phaser  was  switched  off,  the  motor,  B,  immediately  stopped 
generating." 

**  My  Lords  and  Gentlemen/*— The  great  charac- 
teristic of  the  English  gentleman  is  restraint — some  would 
even  say  coldness.  The  "stony  British  stare"  is  not  to 
be  got  over  by  a  garrulousness  without  mercy  and  a  pre- 
tension without  pains.  So,  indeed,  the  high-class  electrical 
engineer  argues,  and  constructs  his  introductory  prospectus 
accordingly.  At  least  one  of  them  follows  this  tack,  and 
on  the  front  page  of  Messrs.  Edmundsons'  **  Electric 
Lighting"  list,  we  are  at  once  taken  on  tbat  familiar 
ground  to  Lords  and  Commons^the  view  of  the  Houses 
of  Parliament  at  Westminster,  which  also  includes  in  the 
foreground  the  premises  of  the  said  high-class  restrictive 
firm.  We  start  well ;  and  save  for  the  warnings  of  Mr. 
Musgrave  Heaphy  on  the  selection  of  honest  engineers, 
printed  in  full  on  the  inside  cover,  no  word  is  said  by 
anyone  not  in  the  "  Court  Guide."  We  feel  ourselves 
in  a  select  and  aristocratic  region.  One  moves  but  in  the 
company  of  the  great.  The  namea  of  the  duke,  the 
duchess,  and  the  marquis  or  earl  of  this  or  thab^  follow 
each  other  in  a  stately  procession  before  us.  After  "  my 
lords  "  come  the  gentlemen,  and  then  still  more  lords- — 
owners  of  yachts.  No  one  spoake,  save  one^a  own  peers 
(as  the  usual  recipient  ot  this  misgive  will  remark). 
"  Revelstoke "  considers  the  electric  light  '*  admirable," 
and  in  stately  words  praises  its  success.  *'  Muncaster  ^^ 
confesses  that  the  electric  light  involves  the  Carltou- 
gardena  m/tuige  in  "  no  greater  ex^jense  than  gas " — 
DO  doubt  with  surprise  and  pleasure — "  whilst  its 
light  is  infinitely  superior."  Tho  Right  lion.  Lord 
Iveagh  seems  a  constant  customer.  Farmleigh,  counly 
Dublin,  starts  the  ball  rolling,  then  we  jump  to  Groavenor- 
place,  London,  also  electrically  illuminated  (no  doubt  in 
the  highest  style).  Next  we  go  to  tbat  noted  place,  St. 
Stephen's  Green,  Dublin — to  the  patriotic  town  house  of 
the  Irish  peer.  Nor  is  his  English  country  mansion  (at 
Benacre  Hall,  Becclea)  without  its  electricity.  Even  this 
is  not  all.  An  electricity-loving  peer  is  Lord  Iveagh,  and 
his  two  yachts,  "  Ceto  "  and  '*  Cetonia,"  are  furnished  in 
the  same  delightful  manner  withal.  Who  could  fancy  a 
mere  list  of  testimonials  to  a  company  of  electrical  engi- 
neers could  furnish  such  glimpses  of  grandeur  and  whiffs 
of  wide  water  and  romance  ?  Who  would  not  be  a  lord,  or  at 
least  a  captain  or  gentleman  of  estate,  to  order  **  electric  light 
throughout,"  and  then  send  testimonials,  even  if  written  in 
bald  prose,  to  say  that  "  everything  is  most  satisfactory. 
We  never  have  tho  smallest  hitch,  and  nothing  can  work 


I  better  than  every  part  of  the  lights  and  machinery  does  "9 
The  pleasure  of  taking  visitors  down  into  the  dynamo- 
room  and  pointing  out  "  my  installation  "  is  some  part  of 
the  satisfaction  to  be  derived  from  the  introduction  of  the 
new  illuminant.  as  well  as  that  of  cooler  ball-rooms  and 
fantastically -lighted  dining-tables.  And  when,  after  coffee, 
the  question  passes  between  my  lords  and  gentlemen : 
"Who  is  your  electrical  engineer?" — then  a  word,  or  a 
reference  to  this  same  thin  pamphlet  with  tho  signal-light 
of  the  Parliament  Houao  shining  from  it,  may  be  worth  a 
good  deal  of  scientific  talk. 

Electrical  Congrreas  at  Chicaero. — A  meeting  of 
the  Advisory  Council  of  the  Chicago  World's  C!ongress 
of  Electricians  was  held  at  the  rooms  of  the  American  Insti- 
tute of  Electrical  Engineers,  New  York,  on  January  17.  The 
following  gentlemen  were  present :  Dr.  EHsha  Gray,  chair- 
man, Prof.  Wm.  A.  Anthony,  Prof.  Charles  R.  Cross,  Dr. 
Louis  Duncan^  Dr.  William  Geyer,  Mr.  Carl  Hering,  Mr. 
George  A.  Hamilton,  Prof.  F.  B.  Crocker,  Mr.  A.  E.  Ken- 
nelly,  Mr.  T.  D.  Lockwood,  Mr.  T.  C.  Martin,  Mr.  Geo.  M. 
Phelps,  D  .  M.  I.  Pupin,  Mr.  K  W.  Pope,  Prof.  H.  A. 
Rowland,  Mr.  Herbert  Laws  Webb.  Mr.  H.  L.  Webb  was 
elected  secretary  of  the  meeting,  in  the  absence  of  Prof. 
Carhart»  permanent  secretary  of  the  council  The  pre- 
liminary reports  of  the  English  and  American  committees, 
already  made  public,  were  received.  It  was  resolved  that 
tho  Electrical  Congress  of  1893  shall  consist  of  two 
chambers,  of  which  the  legislative  chamber  shall 
decide  on  units,  names  of  units,  and  standards,  and 
shall  consist  solely  of  delegates  named  by  their  respec- 
tive Governments.  A  committee  was  appointed  to 
determine  tho  total  number  of  official  delegates  and 
their  ajjportionment  to  the  various  countries  to  be 
represerjted.  The  following  apportionment  of  dele- 
gates was  made  by  the  committee,  whose  report 
was  atlopted  by  the  meeting :  Great  Britain  5,  France 
5,  Germany  5,  Austro- Hungary  5,  United  States  5, 
Belgium  3,  Italy  3,  Switzerland  3,  Holland  2,  Denmark  2, 
Norway  and  Sweden  2,  Russia  2,  Spain  2,  Portugal  1, 
British  North  America  1,  Australian  Colonies  1,  India  1, 
Japan  1,  China  1,  Mexico  1,  Brazil  1,  Chili  1,  Peru  1, 
Argentine  Republic  I  ;  making  a  total  of  55  olTicial  dele- 
gates. It  was  also  resolved  that  a  committee  on  invita- 
tions be  appoitited  by  the  chairman,  this  committee  to 
consist  of  five  members  who  shall  select  and  recom- 
mend to  the  chairman  the  names  of  electricians,  elec- 
trical engineers,  and  others,  who  flhall  be  members  of 
the  Electrical  Congress,  the  said  committee  to  co-operate 
with  the  foreign  committees.  It  was  further  resolved  that 
in  addition  to  invitations  to  deliberating  and  voting 
members  of  the  congress,  a  general  intimation  shall  be 
extended  through  the  journals  or  otherwise  that  the 
meetings  will  be  open  to  the  public  for  attending  the  pro- 
ceedings, but  not  for  taking  part  therein.  It  wag  resolved 
that  a  committee  on  programme  and  papers  be  appointed  by 
the  chairman.  This  committee  shall  consist  of  eight  members, 
whose  duty  it  shall  be  to  invite,  receive,  and  consider  papers 
and  other  documents  relating  to  tho  work  to  be  done  by  the 
congress  ;  and  it  was  further  resolved  that  it  shall  be  the 
duty  of  this  committee  to  formulate  a  programme  for  the 
congress.  It  was  resolved  that  the  reports  of  the  English 
and  American  sub-committees  which  were  received  at  the 
meeting  should  be  referred  to  the  committee  on  programme 
and  papers,  and  that  the  committee  confer  with  the  English 
committee  as  fully  as  {>oasibIo,  and  with  such  other  foreign 
committees  as  may  be  formed  The  Electrical  Congress  of 
1893  will  last  one  week,  beginning  on  August  2l8t.  The 
question  of  charging  a  fee  for  membership  is  left  to  the 
Executive  Committee. 
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THE  LIVERPOOL  OVERHEAD  RAILWAY. 

(Cofiiinu^d  from  page  106.) 

Passing  now  from  the  constructive  details  of  erection, 
permanent  way,  etc.^ — as  not  involving  points  of  such 
interest  to  our  readers  as  the  system  of  operating  the  line 
by  means  of  electric  motors — we  may  conclude  our  descrip 
tion  of  the  ironwork  and  superstructure  generally  of  the 
line,  by  illuBtrating  one  of  the  curves  traced  alongside  the 
dock  walls  where,  in  consequence  of  the  conditions  thus 
existing,  the  standard  type  of  span  is  considerably  departed 
from.  It  will  be  noticed  from  the  engraving  that,  instead 
of  light  transverse  lattice  bracing  from  column  to  column, 
the  arched  floor  is  supported  by  an  ordinary  plate  girder 
of  a  wider  span  than  usual.  Otherwise,  however,  the 
structure  closely  resembles  the  standard  erection  already 
described. 


Returning,  now,  to  the  cars  themselves,  it  may  be  said 
witb  truth  that  they  deserve  more  than  a  passing  notice. 
These  carriages  embody  the  best  points  of  American  and 
English  designs  in  the  direction  of  rolling-stock;  they  are 
fitted  with  transverse  seats  and  a  centre  gangway,  thus 
greatly  resembling  the  ordinary  passenger  car  as  used 
throughout  the  United  States.  Each  car,  however,  is 
divided  into  two  classes — first  and  second — and  the  seating 
accommodation  in  the  two  compartments  thus  formed  is 
rosjjectively  for  IG  and  il  persons.  A  further  differentiation 
from  standard  American  practice  consists  in  the  use  of  doors 
opening  in  the  sides  of  the  carriage,  instead  of  end  plat- 
forms ;  so  that  the  ease  and  quickness  with  which  trains  of 
passengers  are  loaded  or  unloaded  under  the  accepted 
English  method  may  be  thereby  fully  secured. 

The  princi()a]  dimensions  and  details  of  construction  of 
these  cars  will  be  seen  quite  clearly  on  the  accompanying 
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Wvm  of  BapentPDctnre— Span  No.  ^. 

The  extreme  hinder  end  of  the  erecting  frame  and  truck 
may  be  seen  in  the  same  engraving,  in  position  lor  laying 
down  a  span  of  flooring,  etc.  This  truck  and  frame,  at  its 
front  end,  was  carried  by  movable  iron  columns,  and  was 
thus  moved  along  as  the  work  progressed. 

Upon  the  rails  that  are  carried  by  the  entire  over- 
head structure  constructed  in  the  manner  and  of  the 
design  so  far  detailed,  there  are  destined  to  run  a  serioa  of 
trains,  propelled  olecirically,  and  each  consisting  of  two 
cars  coupled  together.  Each  car  is  mounted  upon  a 
couple  of  four-wheeled  bogie  trucks  of  the  ordinary 
American  {)attern,  and  upon  one  axle  of  the  bogie  at  each  end 
of  the  train — that  is,  on  the  outer  bogie  of  each  car — is 
fixed  an  electric  motor  of  sufficient  strength — 70  h.p.  to 
100  h.p. — to  propel  the  train.  The  motor  armature  is 
mounted  u[)on  the  axle  direct,  and  all  gearing  or  coupling 
arrangements  are  therefore  avoided.  Of  course,  this 
method  of  direct  action  between  motor  and  axle 
implies  a  slow-running  armature,  but  the  loss  in 
efficiency  of  the  whole  motor,  or  the  disadvan- 
tage of  its  considerable  weight,  incurred  by  its 
relatively  low  speed,  is  probably  far  more  than  counter- 
balanced by  the  absence  of  all  power-wasting  gears,  besides 
which  the  repairs  are  lessened  and  likelihood  of  breakdown 
reduced  owing  to  the  more  simple  design.  At  a  speed  of 
30  miles  per  hour,  which  is  probably  the  utmost  velocity 
that  these  trains  in  daily  working  will  be  able  to  attain, 
because  of  the  frequent  starting  and  stopping  (there  being 
no  less  than  13  stations  on  the  length  of  six  miles  or  so 
now  open),  the  motors  do  not  run  faster  than  about  300 
revolutions  per  minute,  so  that  their  maximum  speed  can 
hardly  bo  considered  enormous  even  for  machines  of  such 
(Kjwer.  The  design,  however,  shows  that  throughout  both 
the  magnetic  and  the  electric  circuits  these  motors  are 
calculated  for  endurance  under  heavy  strains.  We  shall  be 
able  to  give  further  details  of  them — with  illustrations 
showing  the  type  adopted  and  the  method  of  suspending 
each  motor  to  the  truck-frame,  etc. — in  our  next  issue. 


CoUcotor  %%  End  of  CMTi«g«  Bogfe  TrioIl 

full-page  illustration,  which  represents  aside  elevation,  plan 
of  body,  and  plan  of  underframe  with  the  floor  broken  away 
to  show  the  design  and  arrangement  of  steel  frame  adopted. 
Each  car  measures  outside  in  length  45ft.,  in  width  8ft. 
9 Jin.,  and  in  height  from  rail  level  lift.  0|in.    The  centres 
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Uvtr}>uut  OTorhoad  KaUnty— Rolling  Stock. 


of  bogie  trucks  are  32ft.  apart ;  each  truck  has  a  wheel 
centre  distance  of  7ft.,  the  overhang  of  car  body  from  centre 
of  truck  being  6ft.  6in.  The  bogie-truck  frames  are  of 
pressed  steel  \  the  wh  eels — 2ft.  9in .  d  iameter — have 
wrought-iron  spokes,  steel  tires  and  axles,  and  cast-steel 
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axle-boxes.       The     car    body    underframe    ia    of     4in. 
by     9iD.    angle    iron,   strongly    braced     both    by   longi- 


to  brace  it  upwards,  bowstring  fashion.     The  bufiera  are 
placed  centrally,  as  in  nearly  all  the  American  rolling-stock, 
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tudinal    and    transverse    beams  —  steel     tie-rods,     Hin. 
diameter,   from    truck    centre  to  truck    centra    serving 


and  are  combined  with  a  self-acting  car -coupler  arrange- 
ment.    A  Westinghouse  automatic  air  brake  ia  a^^lied  to 
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every  wheel  of  the  train,  and  aa  an  extra  precaution  the 
driver,  or  guard,  or  conductor,  or  **  motorneer  "  (or  what- 
ever he  may  be  called),  has  at  command  a  mechanical  screw 
brake,  which  also  operates  all  the  wheels  throughout  the 
ti-ain. 

The  car  bodies  are  framed  of  oak  and  teak ;  internally  each 
car  is  lined  with  wainscot  oak  and  black  walnut  Var»ding 
for  the  first-clasa  compartment,  whilst  the  second  class 
compartment  is  finished  off  with  yellow  pine.  The  second- 
class  seating  accommodation  is  of  the  type  now  familiar 
on  the  '*  garden-aeat  "  omnibuses,  but  fixed  backs  are  pro- 
vided :  in  the  first-class  compartment  the  seats  are  elabo- 
rately upholstered  and  finished  off  in  carved  mahogany. 
At  one  end  of  each  car,  directly  over  the  motor  bogie,  is 
placed  a  very  neat  little  cab  or  se[)arate  compartment  for 
the  "motorneer,"  with  electric  regulating  switchboard, 
brakes,  etc.,  close  at  hand,  so  that  the  train  maybe  under 
absolute  control  at  every  instant.  Of  coursb,  the  cars  are 
lighted  by  means  of  electricity :  neat  little  fittings  being 
fixed  to  the  ceiling,  with  an  8-c.p.  lamp  in  each.  These 
give  sufficient  light  for  all  practical  purposes,  at  nightfall 
or  in  fog  ;  by  day  the  cars  have  such  excellent  provision 
for  light  in  the  shape  of  continuous  windows  that  the 
view  from  the  train  as  it  glides  along  above  the  town  and 
docks  will  prove  of  interest  even  to  those  familiar  with  the 
route. 

The  makers  of  these  cars  (Messrs.  Brown,  Marshalls,  and 
Co.,  Limited,  of  Birmingham,  to  whom  a  great  deal  of  the 
credit  of  design  is  due)  are  to  be  congratulated  on  having 
turned  out  such  excellent  specimens  of  good  solid  work, 
embodying  the  best  points  of  railway  rolling  stock  as  used 
both  in  this  country  and  abroad. 

(To  be  anitinued.) 


"CLAW"  GRID  FOR  ACCUMULATOR  PLATES. 


The  accompanying  illustration  shows  the  new   form  of 
patent  "  claw  "  grid  which  is  now  being  introduced  by  the 


TRANSFORMERS  AND  SUB-STATIONS. 

RV   W.    n.   TRKNTHAfil,    M.I.M.K. 

In  the  rush  to  adopt  new  and  so-called  improved  systems, 
old  and  comparatively  well-beaten  paths  are  sometimes 
abandoned  without  due  consideration.  Several  instances  of 
this  tendency  have  lately  occurred  in  central-station  designs 

The  writer  requiring,  in  the  course  of  his  ordinary  avoca- 
tions, to  think  out  the  best  and  most  economical  method  of 
town-lighting  on  the  alternating  system,  has  been  forced  to 
the  conclusion  that  the  now  apparently  universally  ivccepted 
plan  of  banking  transformers  in  combination  with  a  net- 
work of  low-tension  mains  is  altogether  a  mistake.  In  his 
opinion,  it  is  more  economical  to  use  the  old  system  of 
transformers  in  a  somewhat  modified  arrangement — namely, 
one  to  every  half-dozen  houses,  instead  of  each  establish- 
ment having  its  own  transformer — than  to  employ  sub- 
stations in  conjunction  with  expensive  apparatus  for 
putting  in  and  cutting  out  transformers  with  the  accom- 
panying network  of  low-tension  mains. 

Suppose  we  take  as  an  instance  a  central  station  de- 
signed to  feed  10,000  16  c.p.  lamps,  having  a  maximum  of 
6,000  on  at  any  one  time.  Suppose,  first,  on  the  sub- 
station plan,  that  10  substations  have  been  arranged  for, 
these  to  be  on  the  three-wire  system,  with,  if  necessary, 
due  acknowledgment  to  Dr.  Hopkinson.  In  each  of  these 
eub-stations  there  would  be,  say,  two  3»000-watt,  two 
6,000-watt,  two  12,500- watt,  and  two  20,000-watt  trans- 
formers, the  capital  cost  of  which  would  be  about  £255, 
while  the  change-over  apparatus,  together  with  regulating- 
cables  from  central  station,  will  amount  to,  probably,  not 
less  than  £500  for  each  sub-station,  or  a  total  of  £7,550, 
To  this  must  be  added  the  low-tensiou  network.  Reckoning 
one  8-c.p.  lamp  per  yard,  and  the  mains  laid  both  sides  of 
the  street,  using  well-insulated  cables  drawn  into  wrought- 
iron  pipes,  these  will  cost  about  20s.  per  yard,  or  a  total  of 
£1,200  per  substation,  representing  an  expenditure  of  208. 
per  8-c.p.  lamp.  This,  multiplied  by  10 — the  number  of 
sub-stations — gives  the  sum  of  £12,000  for  the  low-tension 
mains,  or  including  transformers,  etc.,  a  total  of  £19,560 
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Electrical  Power  Storage  Company  for  their  negative 
plates  generally,  and  for  both  denomination  of  plates  in 
selected  instances.  It  will  be  seen  that  the  peculiar  con- 
struction enables  a  large  pellet,  and  consequently  a  large 
amount  of  pEiste  or  other  active  material,  to  be  used  in  tbc 
electrode,  while  the  conducting  surface  is  largely  increased  ; 
and  the  grip  for  such  active  material  applied  by  the 
peculiar  "  claw  "  shape  ensures  that  the  porous  load  or  per- 
oxide is  firmly  held  in  position,  while  permitting  perfect 
freedom  for  expansion  or  contraction  in  tlio  mass  of  the 
{Hjllcts  of  active  material. 


for  12,000  Sep.  lam|)s  lighted  simultaneously,  or,  say, 
20,000  S-c.p.  lamps  wired. 

Then  let  us  take  the  other  side  of  the  question — with 
separate  transformers  not  banked.  Dividing  the  district 
into,  say,  10  sub-districts  for  the  purpose  of  more  easily 
comparing  the  two  methods,  the  same  average  of  one  8  c.p. 
per  yard  should  be  taken  on  each  side  of  the  street,  making, 
as  before,  a  total  length  of  1,200  yards  to  each  sub-district. 
Each  side  may  be  fed  by  means  of  six  3,000-watt  trans- 
formers, the  cost  of  which  would  be  £IS0.  These  would 
be  connected  to  coucentiic  cables,  which,  including  pipes. 
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^y^"S'  junction-bores,  etc.,  and  high-tenaion  feeders  to 
transformGrs,  would  cost  about  £450  per  sub-district,  and 
adding  outlay  on  transformers,  a  total  of  £6,300  for  the  10 
8ub-districte  on  the  high-tension  system,  as  against  £19,550 
on  the  sub-station  and  low-pressure  network  system. 

Now  let  us  see  how  the  advantage  of  low  first  coat  is 
counterbalanced  by  coal  consumption.  We  may  take  the 
consumption  of  energy  at  20  units  per  8-c.p,  lamp  wired, 
or  400,000  per  annum ;  the  loss  in  feeders  and 
secondary  mains  may  be  neglected,  as  it  will  be  practically 
the  same  in  both  systems.  In  the  case  of  sub-Btations, 
if  the  average  efficiency  bo  92  per  cent.,  which  is  probably 
rather  high,  the  coal  consumption  at  8Ib.  per  unit  (which 
should  not  be  exceeded  if  transformers  are  properly  banked) 
will  be  1,543  tons  per  annum.  On  the  other  hand  if  the 
area  were  divided  into  sub-districte  as  explained,  with 
3,000-watt  transformers  feeding  into  secondary  mains,  the 
coal  consumption  would  not  be  seriously  increased.  I  have 
before  me  a  table  of  efBciencies  of  transformers  made  by  a 
leading  company  where  the  lose  of  watts  on  open  circuit 
ia  given  at  3-3  per  cent,  of  full  load ;  perhaps  it  will  be 
better  to  take  it  at  5  per  cent.  ;  then  to  show  the  contrast 
more  forcibly  we  will  take  the  average  efficiency  at  85  per 
cent.,  which  will  bring  our  coal  consumption  up  to  1,752 
tons.  Pricing  this  at  22s.  per  ton,  it  gives  a  total  coal  cost 
of  £1,697.  6s.  and  £1,927.  48.  respectively,  showing  a 
yearly  loss  of  £229.  ISs.  in  the  latter  system.  It  must  be 
remembered,  however,  that  the  capital  cost  of  tbe  former 
system  is  £13,250  more,  and  that,  unfortunately,  a  depre- 
ciation of  at  least  7^  per  cent,  must  be  allowed  on  this 
amount.  This,  in  addition  to  6J  per  cent,  interest  and 
sinking  fund  on  the  extra  outlay  of  £13,250,  represents 
about  £1,855  a  year,  against  the  increased  coal  consump- 
tion of  £229.  IBs.  It  is  thus  obvious  that,  unless  the  average 
efficiency  of  transformers  falls  to  less  than  36  per  cent.,  there 
can  be  no  benefit  in  employing  aub-stations^  with  their 
accompanying  complications,  where  coal  is  worth  22s.  per 
ton.  In  cheaper  coal  districts,  the  advantage  on  the  side 
of  sub-districts  is,  of  course,  far  more  pronounced. 

In  giving  the  above  facts,  the  endeavour  has  been  to 
entirely  avoid  anything  in  tbe  way  of  complicated  calcula- 
tions, but  merely  to  state  the  matter  as  plainly  as  possible, 
in  order  that  it  may  be  easily  understood  by  town  coun- 
cillors and  members  of  other  local  authorities  and  their 
advisers,  to  enable  them  to  form  an  idea  of  the  suitability 
of  different  systems  when  deciding  on  the  best  method  of 
carrying  out  electric  lighting  works  under  their  provisional 
orders. 
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MECHANICAL    AND 
ANALOGIES.'' 


ELECTRICAL 


BY  DR.    F.  BKDEUi  AND   DR.    A.   C.    CREIIORE. 


No  phenomena  are  so  readily  comprehended  as  those 
which  may  be  compared  directly  with  facts  that  are 
familiar,  and  no  reasoning  is  so  quickly  grasped  as  reason- 
ing **  by  analogy."  The  analogies  between  certain 
mechanical  and  electrical  relations  are  so  striking  that 
when  either  relations  are  understood  the  others  follow,  and 
from  the  laws  of  mechanics  we  can  readily  write  those  of 
electricity.  The  process  is  a  reversible  one,  and  the  elec- 
trician can  with  equal  ease  step  over  Into  the  realms  of 
dynamics.  To  enable  one  to  reason  accurately  in  this 
manner,  and  to  reach  definite  results  with  absolute  certainty, 
it  is  necessary  to  give  with  exactness  the  fundamental  rela- 
tions of  mechanics  and  electricity.  The  following  tables 
are,  therefore,  given,  showing  the  analogies  between  linear 
motion,  motor  of  rotation,  and  the  electric  current. 
Starting  a  current  of  electricity  in  a  circuit  is  analogous 
to  imparting  motion  to  a  body,  and  requires  an  impressed 
force.  This  force  must  overcome  the  resistance  (electrical 
resistance  corresponding  to  that  of  friction),  and  the  inertia 
of  the  mass  or  current. 

»In  the  case  of  the  electric  current  this  inertia  is  called 
self  induction."  A  revolving  flywheel  may  well  represent 
the  flow  of  electricity,  its  velocity  corroaponding  to  the 
current,  its  moment  of  inertia  to  tbe  coeiRcient  of  self- 
induction,  and  the  friction  to  ohmic  resistance. 
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Table  I.— Linear  Motion. 

NoecUion, 
Time  =  L 
Distance  =  «. 

Linear  velocity  =  v  =  — .    da  =  veil. 
dt 

Linear  acceleration  ^  a  ^  =z  — . 
dt    dfi 
Mass  =  M. 
Momenta m  =  M  w. 

FrietionxU  RtHstanct* 
Frictional  resistance  =  R. 
Force  to  overconoe  resistance  =  Pr  =  R  v. 
Energy  expended  in  overcoming  resistance  in   the  time  d  t 
-dWn  =  ¥Kde-  "RrPdt. 

Inertia* 


10. 
11, 

12. 

13. 


Force  to  overcome  inertia  =  F^  =  M  a  =  M 


dv 
dt 


Kinetic    energy   acquired    in    the    time   di  =  d  W*  =  F*d« 

dv 
—  ( 
dt 


=  Mv^-ldt. 


Kinetic  energy  =  W  =  ("  Mv^^dt  =  iUi^. 
Jo         d  t 


Ifuertia  plus  Bwiatanct, 
Total  foree  applied  =  F=FB  +  r*  =  Ru  +  M 


du 

dt 


Total  energy  auppUed  in  the  time  dt  =  dW  -  d  W»  +  d  W*  ; 

or,  Fda  =  FRd«  +  F»ds;  or,  Fvdf  =  Rv*di  -t-Mr^dt. 

dt 

Tablb  n.— Rotary  Motion. 

Xolalion. 
T\m6=t. 
Anglo  =:^. 

Angular  velocity  =  w  = —^.    d^=wd<. 
d  t 

Ant|;uUir   acceleration  =  a = — = — -, 

dt      dt^ 
Moment  of  inortia=I. 
Angutar  momentum=Iw. 

Frictional  RMistoaict, 
Frictional  resistance  =  R, 
Torque  to  overcome  resiatance— Tr  =  Rw. 
Energy  expended   in  overcoming  reaiatance  in   the  time  d  i 
=  dVVB  =  TRd^  =  R«»d/. 

Inertia, 

du 

Torque  to  overcome  inertia=T'=Ia=I . 

^  dt 

Kinetic  energy  acquired  in  the  time  d  ^=d  W^=T'd^=I<i» 

dt 

Kinetic  energy  =  W»=  /"**'  I  w  l^d<=^Iui«. 
Jo  *»' 


Inertia  p(its  BesiiUance, 

Total  torque  applied  =  T  =  Tb  +T*  =  R«+I 


du 
'dt' 


Total  enargy  supplied  in  the  time  d  ^  =  d\V=:d  Wb  +  d  W*; 
or,    T  d0  =  TBd^  +  T*  d  ^  j    or,    T  «di  =  R  w^  d  (  +  I  u 

^-^d^ 
dt 

Tablc  III,— Electric  Current. 

Notation, 
TimG-t. 
Quantity  =  9. 

Current  =  i  =  — ?.     d  q  ^idt, 
dt 

Current  acceleration  =  S  =    — L, 

dt 

Coofficient  of  self  induction  =  L. 
Elocbromognetic  momentum  =  L  i. 

Ohmic  Ratiatanet. 
Ohmtc  reetiatauco  =  R. 
E.M.F.  to  overcome  resistance  =  «s  =  R  i. 
Enercry  expended  tn  overcoming   rettintance  in  the  timed  t  = 
(MVb  =  enrf^  =  U  i^dt. 

Se{f'  indvdion* 
E.M.F.  to  overcome  self-induction  =  e*  =  L^=  L      * 


10. 

11.  Energy   acquired    by   the  magnetic  field    in    the    timed/ = 


dt 


dWi  =  c>do=  Li-^di. 
dt 


dt 


Rt*istatiC€  Pius  Se^f-induction, 


Energy  of  magnetic  field  =  W>  =  /     L  •  -^  d  <  =  ^  L  »*. 

dt 


Total  E.M.F.  applied  =  c  =  tfi  +  c'  =  R»  +  L  ^, 
^*^  dt 

Total  energy  supplied  in  the  time  d  t  =  d  W  =  d  Wn  ^  d  W; 
orttdqzzttLdq  +  e'  dq;  ot^  «.\dl  =\^?  AV-V\»\    --4^. 
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A  atudy  of  the  tables  will  make  these  analogies  more 
clear.  It  ia  to  be  noted  that  the  flywheel  or  moving  maRs, 
in  slowing  down,  gives  back  its  kinetic  energy,  aud  the 
wheel  is  carried  on,  after  the  impressed  force  is  removed, 
until  this  is  entirely  consumed  in  overcoming  friction. 
Similiariy,  when  the  current  diminishes  upon  the  removal 
of  the  impressed  E.M.F.,  the  energy  storef^  in  the  magnetic 
field  is  restored  to  the  circuit,  and  the  current  keeps  flowing 
until  the  energy  is  entirely  used  up  in  overcoming  the 
ohmic  resistance. 

These  analogies  cannot  be  considered  as  rigorous  proof. 
The  truth  of  the  relations  here  given  for  the  electric  current 
his  been  fully  established,  and  may  be  found  in  the  intro- 
ductory chapter  to  our  work  on  "  Alternating  Currents." 
Other  striking  analogies  will  suggest  themselves,  but  space 
will  not  permit  calling  attention  to  any  but  the  moat 
fundamental  ones  given  above. 


ONE  USE  FOR  THE  TELEPHONE.* 

BY  F.    8.    MARSH. 

The  writer  had  experienced  some  difficulty  on  several 
occasions  in  signalling  in  the  usual  way  by  electricity  to 
the  engine-driver  on  the  surface  when  anything  had  tem- 
porarily gone  wrong  with  the  underground  endless-rope 
haulage,  owing  to  the  fact  that  on  the  signal  to  stop  being 
given,  one  of  the  many  workpeople  along  the  level  not 
knowing  anything  was  wrong,  and  sometimes  for  mischief, 
rang  the  signal  to  start.  This  happened  more  than  once, 
with  unpleasant  conaequences.  The  engine-driver,  not 
knowing  who  was  ringing  the  bell,  of  course  acted  on  the 
signals  received,  and  in  the  case  of  the  rope  being  out  of 
the  balance-wheel,  train  off  the  road,  or  like  mishaps,  much 
damage  was  soon  the  result.  No  code  of  signals  the  writer 
could  devise  would  deal  with  this  difliculty,  and,  as  anyone 
along  the  level  could  give  the  signal  to  start,  the  engine- 
driver  never  knew  either  who  gave  it,  or,  if  anyone  was 
tampering  with,  and  making  at  such  a  time  a  dangerous 
use  of  it. 

The  only  satisfactory  solution  of  the  difficulty  could  bo 
found  in  a  system  of  signals  whereby  anyone  along  the 
level  could  signal  "  stop  "  in  case  of  accident,  but  only  one 
man  could  give  the  word  to  start  This,  it  will  be  readily 
seen,  is  met  by  the  use  of  the  telephone.  An  occasion 
arising  for  stopping  the  engine,  the  ordinary  code  signal 
"  one "  is  given,  followed  immediately  by  a  prearranged 
signal  (which  all  working  on  the  road  should  know), 
8ay,_  10  strokes  of  the  boil ;  on  receiving  this  signal  the 
engine-driver,  who  has  stopped  the  engine,  takes  the  tele- 
phone off  its  hook,  and  listens  for  instructions  from  the 
only  man  who,  carrying  the  transmitter,  can  give  them ; 
he  is  told  what  is  wrong,  and  he  now  knows  exactly  what 
he  is  about,  and  what  is  of  equal  importance,  the  men  below 
know  that  it  is  safe  for  them  to  do  anythincr  about  either 
wheels,  trams,  ropes,  or  other  gearing,  no  matter  how  they 
may  be  entangled.  When  all  is  right  the  engine-driver  is 
acquainted  with  the  fact,  and  told  ho  is  about  to  have  the 
signal  to  start ;  he  then  replaces  the  receiver  on  its  hook 
and  waits  for  the  signal,  after  receiving  which  ho  goes  on 
with  his  work,  taking  instructions  by  the  authorised  code. 
There  is  here  no  possibility  of  mistaking  signals,  and  all 
work  with  a  sense  of  security  unknown  when  using 
code  signals  alone.  There  are  reasons  why  an  automatic 
switch  is  necessary.  Were  the  telephones  below  ground 
connected  to  the  signal  wires  whilst  the  battery  is  on 
circuit  the  magnet  would  be  injured,  and  were  it  other 
than  automatic  the  engine-driver  might  forget  to  turn  the 
switch  ;  directly  the  circuit  is  closed  by  removing  the  tele- 
phone from  its  hook  no  code  signal  can  be  given,  so  the 
annoyance  of  continuous  ringing  is  effectually  stopped. 
Replacing  the  instrument  on  its  hook  at  once  brings  the 
ordinary  signals  into  use  again. 

Another  useful  purpose  served  by  the  automatic  switch 
is  that  on  removing  the  telephone  (when  work  for  the  day 
ceases),  and  letting  it  hang  by  its  suspension  cord  (pro- 
vided to  preserve  the  insulated  wires  from  injury),  the 

•  Paper  read  before  the  Chesterfield  and  Midland  Counties 
Institution  of  Eogineera. 


electric  circuit  being  closed,  the  battery  power  is  saved. 
This  can,  of  course,  be  equally  well  effected  by  taking  out 
one  of  the  battery  zincs,  and  in  other  ways. 

For  some  purposes  it  is  convenient  at  times  for  several 
persons  to  carry  with  them  a  transmitter.  Deputies,  who 
in  case  of  serious  personal  injury  to  workpeople,  can  tele- 
phone for  the  stretcher,  thereby  gaining  in  many  cases, 
depending  on  distance,  half  an  hour  or  more  time  in  remov- 
ing the  injured  and  obtaining  medical  advice.  Where  rope- 
splicing  is  being  done,  or  ropes  are  being  changed,  it  is 
often  a  gain  in  time  when  direct  communication  can  be 
maintained  with  the  surface,  or  any  intermediate  point ;  for 
it  must  be  remembered  that  two  telephones  may  be  hooked 
on  to  the  ordinary  naked  wires  at  any  point  along  the  line  of 
wires,  the  only  additional  arrangement  necessary  being  pre- 
determined parts  of  the  road,  where  the  person  using  the  in- 
strument mustlisten,  and  the  battery  being  off  there  can  be  no 
call  bell  used.  Other  uses,  depending  on  local  circumstances 
in  any  particular  mine,  may  make  the  telephone  a  valuable 
adjunct 
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The  instrument  selected  by  the  writer,  chiefly  on  account 
of  its  portability,  ia  the  "watch  receiver"  (answering 
equally  well  as  a  transmitter),  which  is  a  modification  of 
the  Bell  telephone.  Fig.  1  shows  a  front  view  of  the  instru- 
ment, with  cover  and  diaphragm  removed,  in  which  a  is  a 
horseshoe  magnet,  h  h  are  Ihe  bobbins  wound  with  silk- 
covered  copper  wire,  c  insulating  material,  d  (Fig.  2)  the 
diaphragm  of  thin  ferrotype  iron  \  e  and  /  insulated  wires 
from  the  two  poles  of  the  magnets  secured  by  the  binding 
screws,  G  G,  and  joining  in  a  twin  cabte  at  the  end  of  the 
suspending  cord,  h.  The  twin  cable,  24in.  long,  is  pro- 
vided with  two  brass  hooks,  ij,  on  the  instrument  for 
underground  use.  For  connecting  on  to  the  ordinary  sig- 
nalling wires  it  is  immaterial  which  hook  goes  on  which 
wire.  An  arrangement  of  an  automatic  switch  for  use  in 
the  engine-house  ia  shown  in  Fig.  4.  The  cable  terminals 
are  joined  permanently  to  the  ordinary  signal  wires  at 
kl  on  the  pit  side  of  the  switch,  which  is  shown  by  dotted 
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lines  in  closed  circuit,  m,  and  in  open  circuit  at  n — that  is, 
when  the  weight  of  the  telephone,  adjusted  to  overcome 
the  tension  of  the  spnng,  S,  brings  the  hook  in  electrical 
contact  at  p.  The  receiver  for  use  below  ground  is  best 
carried  in  a  leathern  bug,  largo  enough  to  hold  the  cable 
attached  (24in.),  all  of  which  will  go  in  the  waistcoat 
pocket,  and  as  it  weighs  under  half  a  pound  it  ia  no 
iQconvenience. 

The  telephone,  arranged  as  described,  has  now  been  in 
nae  at  the  Birch  Coppice  Colliery  for  several   montha  on 

t  three  se|>arate  roads,  being,  roughly,  1,  1^,  and  2  miles  long 
re3j)ectivcly,  and  has  answered  very  well.  With  long  Unes 
it  might  be  necessary  to  use  a  microphone,  but  the  "  Watch" 
or  "  Ader  "  modifications  of  the  "  liell  "  telephone,  answer 
all  ordinary  requirements.  Whilst  not  claiming  this  as  the 
beat  system  in  all  cases  for  signalling  it  may  be  suggested 
H  ms  one  iise  for  the  telephone. 

A  full  description  ia  given  in  the  Ekdikal  IVmld 
for  the  2l8t  ult.  of  the  electric  fountains  at  the  Chicago 
Exhibition.  The  first  electric  fountain  was  that  of  Sir 
Francis  Bolton,  who  [jatonted  the  arrangement  broadly 
in  1884.  Mr.  D wight  Wiman  purchased  the  American 
patents  for  his  father,  Mr.  Erasmus  Wiman,  and  with 
the  assistance  of  Mr.  Luther  Stieringer,  now  consulting 
engineer  to  the  World's  Fair,  put  it  into  successful  operation 
on  Staten  Island,  at  the  cost  of  40,000dol.  The  forms 
used  mostly  are  the  wheatsheaf,  criss-cross  fence,  centre 
jet,  and  rocket.  The  jets  of  water  varied  by  steam  seem 
to  be  most  effective  when  illuminated  with  the  brilliant 
coloured  rays  of  the  electric  light.  An  allegorical  group, 
representing  Columbus's  ship,  designed  by  Mr.  McMonnies, 
will  be  a  prominent  feature  of  the  electric  four^tains  at 
the  exhibition,  and  virgins,  sea-horses,  and  other  groups 
make  an  imposing  sight,  a  view  of  which,  drawn  by  Mr. 
Oatcault,  is  presented  as  a  double-page  illustration.  The 
fountains  will  be  illuminated  by  38  arc  lamps  of  100 
amperes  each,  the  controlling  levers  being  placed  in  chambers 
beneath  the  pools,  but  directed  by  electric  signals  from  the 
tower  of  the  machinery  halt.  The  jets  will  all  be  hidden 
by  artistic  bronze  foliage,  the  water  seeming  to  spring  into 
sight  from  an  aquatic  floral  piece. 
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LONDON  INSTITUTION. 


The  third  aod  liwt  of  tho  sorios  of  loctures  on  electric  lighting 
by  Dr.  Silvanufl  Thompson  was  given  last  Friday  at  the  London 
institution,  the  subject  on  thiti  occasion  beincr  dietribution  and 
measurement.  There  were  two  queetione,  mnid  the  lecturer,  that 
the  clectnoal  engineer  was  constantty  m<;ked.  The  lirst  wau  always 
'•  Do  you  not  think  that  electricity  ia  still  in  its  infancy?"— an 
irritating  and  inevitable  question  to  which  he  felt  inclined  to 
adopt  the  method  usod  by  a  friend  of  \\\8  in  Aniorica,  who  carried 
little  counters  ready  to  hand  out  bearing  tho  wordo  :  *'  No  ! 
Klectricity  is  not  in  its  infancy."  The  second  question  wa«, 
"  WiU  there  ever  be  such  a  thing  oa  a  reliable  electric  meter?^^ 
The  reply  he  gave  won  that  up  to  the  present  there  exiatA  no 
reliable  gaa-meter,  while  we  have  already  reliable  electric  meters. 
No  gas-meter  indicated  one-tenth  part  as  correctly  as  the  present 
electric  meters  in  use  nt  central  stations  The  City  of  London 
Company,  for  the  third  time,  had  Kuppliod  the  hall  with  current, 
aDd  DO  learnt  they  hod  juat  started  further  dynamoa  which  would 
•apply  10,000  to  lo.OUO  more  lights,  the  current  from  which  was 
lea  to  a  transformer  in  the  body  of  the  theatre.  He  hod  also  present 
(tifTerent  forma  of  meters.  The  history  of  the  development  of 
meters  started  from  Ediaon'a  chemical  meter,  which  at  one 
time  wac  largely  used  in  America.  Tho  integrating  meters  were 
now  preferred,  amonj;  the  earliest  to  suggest  them  being  Jas. 
Thomson,  whose  globe-diaccylinder  meter  was  effective  but 
elaborate,  the  first  ones  costing  £90  apiece.  A  more  modern 
form  of  integrating  meter,  by  Cauderay,  was  commercially 
pKmlblo.  Mr.  Reckenraun  had  also  worked  long  to  produce  a 
simple  practical  meter  of  this  description.  Tho  Aron  meter,  on  a 
principle  euggestod  by  Ayrton  and  Perry  some  10  years  a^^, 
oURbed  thedinereuce  in  time  produced  by  comparing  un  eleclriculiy- 
affiscted  pendulum  with  an  ordinary  pendulum  swinging  freely. 
This  meter  was  effective,  bub  had  the  defect  that  it  required  a 
man  to  so  round  and  wind  up  the  clockwork  once  a  fortnight. 
Femntri*  mercury  rotating  meter  was  largely  used,  and  liod 
proved  accurate.  The  Thomson  meter,  one  of  which  was  on  the 
table,  was  one  of  the  latest  and  most  perfect.  One  ingenious 
adaptatioD  of  the  pendolam  meter  with  few  works  integrates  by 


making  one  pendulum  drive  the  hands  and  the  other  the  clock 
fare,  the  difference  measuring  the  amount  of  amfierehours. 
Testa  made  showod  these  meters  were  marveUously  good, 
giving  a  high  degree  of  accuracy.  With  regard  to  cost  oi  supply 
the  question  of  etGciency  was  the  most  important.  Now  the  fi^- 
works  always  pass  more  gas  from  tho  works  than  is  accounted  for 
in  the  meters.  Tho  gas  leaks  away.  But  at  the  West-end  electric 
stations,  supplying  current  for  20,000  lam[>8,  there  was  often  not 
leakage  enough  to  light  even  one  lamp.  Prom  the  electrical  point  of 
view  tho  oHiciency  was  very  high — how  with  tho  coal  elScioncy? 
One  [x>und  of  coal  would  i)roducc  0,HOO  heat  unit^,  one  heat  unit 
eiiualliiig  l..^^  foot-jwuncls ;  each  pound,  therefore,  can  yield  as 
heat  energy  9,45*2,<MXJ  foot-pouuds.  In  Sib.  of  coal  there  are, 
thci'oforc,  7'^>|61ti,000foot(>ouuds.  At  Koneington,  a  well  engineered 
i^talion,  about  8Ib.  of  coal  are  used  for  each  unit  of  electricity,  the 
unit  being  about  1^  h.p.,  or  *2,(i40,4MN)  fool-pnunds — "1^  million  out 
of  a  {xiHsiblo  75  miUion— not  much  over  3  per  cent !  Hero  is  a  great 
Iciikage  somewhore.  What  becomes  of  the  other  97  per  cent,  of  tho 
heat  energy  t  If  oloc'tric  lighting  ever  beconios  as  cheap  os  gas  it 
will  be  by  saving  moro  and  more  of  this  wasted  heat  energy.  In  this 
respectit looks asif  something  were  **  in  its  infancy/'  The  loasisnot 
in  the  mains  t-o  any  great  extent,  nor  is  it  in  tho  dynamos — they  are 
womlorfnlly  offcotivo.  Belts  and  shafting  cannot  account  for  97 
jior  cent.  Tho  answer  is  that  one-quarter  goes  up  the  chimney, 
niore  goes  in  radiation  from  the  pities  and  boilers  before  the  steam 
gets  to  tho  engine,  and  then  the  engine  wastes  threeiiuartera  of 
that.  The  fact  is  that  the  steam-engine  is  wretchedly  ineHicient. 
It  is  not  electricity,  but  the  steam-engine  that  is  *'in  its 
infancy."  However,  8lb.  of  coal  do  not  cost  8d.,  the  price  per 
unit  of  electricity — there  is  labour  and  sujierinbendence,  coat  of 
GoUcci  ion,  depreciation  of  machinery,  and  dtvidonds  to  shareholders. 
The  aim  of  electrical  engineers  im  to  bring  the  totiU  cost  (>er  unit  down 
to  4d..  and  then  olectric  light  will  be  able  to  com|>ete  with  gaa. 
At  present  the  great  dilliculty  the  engineers  have  to  contend  with 
is  the  variation  of  the  load.  I'lant  must  be  provided  to  supply 
current  for  the  enormous  increase  in  demand  that  occurs  from  4  to 
4>  o'clock  in  the  evening,  and  three-quarters  of  this  plant  is  kept 
standing  idle  during  the  day.  What  ia  wanted  is  tho  mtroduction 
of  nccct<sory  means  of  using  electricity  in  thodaytiuio  and  at  night. 
This  will  be  in  the  use  of  electric  motors,  and  of  heating  and 
cooking  by  electricity.  Already  alternate-current  motors  baa  been 
fluccessfutly  made  for  small  work,  and  a  motor  could  bo  seen  at  work 
on  the  lecture  table,  driving  a  ventilating  fan  at  enormous  speed. 
Electric  heaters  to  boil  water,  cook  pancakes,  or  grill  chops,  could 
alt^o  bo  seen  ;  and  a  neat  silver-plated  heating  arrangement  could 
be  put  inside  a  kettle  or  boiler,  or  even  inside  a  pudding  for 
cooking.  Tho  piano  itself  mij^bt,  as  they  could  hear  from  the  one 
present,  be  played  by  electricity.  What  to-day  is  a  scientific  play- 
thing will  become  the  useful  everyday  means  of  work  in  a  year  or 
two  He  hoped  to  see  whole  factories  run  exclusively  by  elec- 
tricity, and  especiHlly  the  shopn  of  small  masters,  such  as  those  in 
Clerkenwell  and  Soho,  who  cannot  go  to  the  expense  of  a  eteam- 
engino,  or  even  a  gas-engine,  of  their  own.  E\'cry  day  is  bringing 
us  nearer  to  the  time  when  electricity  will  be  made  cheap,  when 
tho  cost  will  be  so  reduced  that  electric  light,  heat,  ana  (X)wer 
would  be  within  the  reach  of  all.  The  dreams  of  past  years  and 
the  toys  of  yesterday  are  fast  becoming  tho  hard  facta  of  today. 


GENEBAL  ELECTRIC  POWER  AND  TRACTION  COMPANY, 
LIMITED. 

The  general  meeting  of  this  Comitany,  which  was  adjourned  in 
December,  was  to  have  been  held  ou  Tuesday  at  VVincheeter 
House,  Old  Broad-street,  EC-  Owintr,  however,  to  the  serious 
illness  of  the  ohnirrnan  (Lord  Albemarle)  and  to  the  absence  on 
tho  Continent  through  iltness  of  other  Directors,  a  circular  had 
been  issued  to  the  share)iolders  stating  that  the  meeting  would  be 
formally  held  oti  tho  31rit  January,  and  that  it  would  be  again 
adjourned  until  the  14th  February.  The  circular  also  stated  that 
the  balance-sheet  and  report  would  be  forwarded  to  tho  share- 
holders next  week,  so  that  the  latter  would  have  time  to  examine 
and  consider  tho  accounts. 

Bfr.  Jamea  Pender,  who  occupied  the  chair  on  Tuesday,  said 
that  the  secretary  hoped  to  send  out  the  report  and  balance-sheet 
on  Friday  next  (to-day). 

A  Sharebolder  expressed  the  hope  that  the  profit  aod  loaa 
account  would  be  a  Little  Fuller  than  last  year. 

The  Cibalrman  thought  that  the  shareholders  would  have  a  very 
full  profit  ai]d  lopa  account. 

The  ShAreholder  reinarke<]  that  last  year  the  items  were  very 
much  summarisod,  and  tho  shareholders  were  dissatisfied. 

Tho  Ctxalrman  observed  that  the  accounts  hod  been  jgone  into 
very  fully  by  the  auditors.  They  had  had  ditticulties.  Their  first 
secretary  was  drowned,  and  the  second  one  went  "  off  his  head." 
The  items*  would,  however,  be  explained  in  detail.  In  reply  to 
other  questions,  the  Chairman  saicl  that  he  did  not  know,  in  the 
event  of  the  absence  of  the  chairman  at  the  forthcoming  asrambly, 
whether  the  meeting  would  bo  again  adjourned.  He  believed 
the  reason  Mr.  Paxmun  left  the  Board  was  beoause  he  was  busy 
elsewhere,  and  found  it  very  dithcult  to  attend  the  meetings.  He 
did  not  know  whether  Mr.  Paxman  had  sold  out  his  shares. 

B£r.  Immlacli  seconded  the  motion  for  adjournment,  and  the 
meeting  was  postponed  until  February  14. 


Japan.— The  British  Journal  of  Commerce  in  the  first  English 
journal  to  issue  a  Japanese  edition  printed  in  Japanese,  to  form  a 
medium  of  interoourse  and  advertisement  for  British  goods. 
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ELECTRIC  RAILWAY  CARRIAGES. 

Unless  we  are  greatly  mistaken,  it  was  the  elec- 
trical world  of  this  country  that  first  enjoyed  appre- 
ciation of  the  keen  sarcasm  offered  by  the  saying: 
"  Inertia  is  of  two  kinds,  the  inertia  of  progress 
and  the  inertia  of  rest,*'  though  probably  most  men 
have  realised  the  fact  itself  ever  since  the  beginning 
of  civilisation.  As  applied  to  the  railway  companies 
of  Great  Britain,  the  remark  has  greatest  relevance 
on  the  second  head ;  and  the  reason  is  neither 
obscure  nor  far  to  seek. 

Red-tapeiam,  Iperhaps,  forms  one  portion  of  it ; 
the  difficulty  which  any  progressive  spirit  finds  in 
getting  its  own  way,  is  another  portion.  The  ques- 
tion of  expense  arises,  in  addition,  to  act  as  a  bar  to 
any  rapid  change  or  alteration — effecting  however 
great  an  improvement — so  long  as  heavy  outlay 
is  thereby  rendered  necessary.  These  and  similar 
reasons  have  been  sufficient  during  the  last  genera- 
tion or  so  to  account  for  httle  or  no  substantial 
change  in  the  general  design  or  type  of  convey- 
ance employed  by  our  railway  companies  for 
the  use  of  passengers.  Of  course,  the  cream  of 
such  traffic  always  receives  continued  attention 
from  the  authorities :  Pullman  cars  and  dining 
saloons  are  provided  for  those  who  can  afford  to 
pay  suitable  fares,  and  the  standard  of  accommoda- 
tion in  general  has  been  raised  almost  universally. 
The  fundamental  idea  of  a  railway  carriage,  how- 
ever, is  still  that  of  the  stage-coach,  taking  the  mass 
of  our  rolling-stock  ;  and  owing  largely  to  the  inertia 
above  mentioned,  it  looks  as  though  the  same  idea 
would  continue  indefinitely. 

But  the  other  kind  of  inertia  has  begun  to  act; 
and  notably  so  in  the  railways  that  here  and  there 
are  showing  the  public  of  travellers  what  electricity 
can  do  in  the  way  of  speedy,  comfortable,  and 
economical  means  of  transmit.  These  lines  have 
practically  offered  an  open  field  for  the  introduction 
and  development  of  new  ideas  and  plans  more  con- 
sonant with  modern  tastes  than  those  of  fifty  years 
ago  ;  and  the  consequence  is  that  notable  differences 
are  to  be  seen  in  many  details,  and  even  in  the 
fundamental  features.  As  regards  the  types  of 
rolling-stock  employed,  this  is  particularly  noticeable. 

On  the  City  and  South  London  Railway  the  trains 
are  each  practically  of  the  '*  vestibule"  pattern, 
there  being  a  continuous  passage  throughout.  The 
seats  are  arranged  differently  to  those  of  our  ordinary 
railway  carriage,  being  longitudinal  instead  of  trans- 
verse, though  still  facing  one  another.  The  '*  com- 
partment "  idea  is  totally  done  away  with,  except 
so  far  as  each  carriage  may  be  considered  a  compart- 
ment, because  the  end  doors  are  closed  when  the 
train  is  in  motion.  As  a  type  of  rolling-stock,  how- 
ever, the  City  and  South  London  carriage  offers  a 
most  decidedly  changed  aspect  to  that  of  the 
accepted  vehicle  on  a  steam  railroad ;  and  in  its 
absolute  freedom  firom  difference  in  class — i.e.^  first, 
second,  or  third — gives  free  scope  to  the  democratic 
imagination. 

The  carriages  employed  on  the  Liverpool  Overhead 
Railway — a  description  of  which  appears  elsewhere 
in  this  issue — are  even  more  decidedly  altered  from 
the  old  style,  largely,  perhaps,  owing  to  the  new 
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conditions  offering  a  free  hand  to  improvementB. 
The  absence  in  their  case  of  any  locomotive — the 
two  cars  constituting  a  train  being  self-contained, 
or  "  automobile,"  so  far  as  the  driving  motor  is  con- 
cerned— is  a  striking  feature  of  the  vehicles  on  this 
line  ;  they  preserve,  however,  some  of  the  class 
distinctions  by  conveying  first  and  second  class 
passengers. 

Of  course  in  both  these  cases  we  have  what  are 
practically  isolated  lines — without  connection  with 
other  railroads,  and  therefore  capable  of  employing 
rolling-stock  of  the  most  approved  design.  It  is  not, 
however,  absolutely  essential  to  change  all  at  once 
the  entire  stock  of  an  ordinary  railroad  as  it  now 
exists :  a  gradual  alteration  might  surely  be  effected — 
in  many  cases  is  being  effected ;  but  the  inertia  of 
rest  is  great,  and  progress  correspondingly  slow. 

Without  doubt  the  examples  set  by  the  electric 
railways  will  be  followed  to  a  large  extent,  not  only 
by  the  new  electric  lines  that  are  projected  or  being 
built,  but  also  by  our  steam  railroads  so  far  as  may 
be  possible  for  their  officials  to  comply  with  public 
demands  on  one  side  and  questions  of  economy  on 
the  other.  If  the  travelling  public  continue  to 
appreciate  the  new  types  of  rolling-stock,  there  is 
no  doubt  that  their  wider  adoption  will  be  secured. 
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COMMUNICATION  WITH  LIGHTHOUSES. 

England  is  a  maritime  nation.  Its  floating  wealth 
is  enormous.  Its  floating  population  is  also  very 
large.  The  seas  around  its  coast  are  dangerous,  and 
annually  take  a  heavy  toll  of  ships  and  men.  The 
former  can  be  replaced,  the  latter  never.  Any 
proposal,  then,  to  assist  in  saving  life  or  vessel  should 
have  ready  attention.  Lighthouses  and  ligbtshipa 
gird  our  shores,  but  up  to  the  present  have  been 
able  to  play  one  part — that  of  warning  the  ships 
of  their  dangerous  position.  It  has  long  been 
recogmsed  that  something  more  was  required — 
the  ability  to  call  aid  as  well  as  to  give 
warning.  The  aid  of  electricity  will  be  sum- 
moned to  fulfil  this  want  — in  fact,  it  has  been 
tentatively  tried ;  and  now  there  seems  to  be  some 
hope  of  its  being  systematically  adopted.  For  some 
time  a  Koyal  Commission  has  been  sitting, 
and  its  first  report  was  issued  on  Wednesday 
last.  As  might  have  been  expected,  its  more 
important  suggestions  are  in  connection  with 
light-vessels  rather  than  with  lightbouses.  Many 
of  the  latter  are  on  the  edge  of  the  mainland,  and 
it  did  not  want  a  Royal  Commission  or  half  an 
boar's  consideration  to  come  to  the  conclusion,  that, 
wherever  possible,  the  lighthouses  should  be  in  tele- 
graphic communication  with  the  general  telegraphic 
system  of  the  country.  The  expense  of  such  con- 
nection is  comparatively  small.  The  Commission 
recommends  that  some  sixteen  shore  lighthouses 
be  so  connected,  the  expenses  varying  from  £30, 
the  lowest,  to  £265,  the  highest.  When  the 
lighthouses  are  on  islands  or  isolated  rocks  the  cost 
is  greater,  though  in  these  cases  the  difficulties  to 
be  overcome  are  much  less  than  with  the  light- 
vessels.  In  the  latter  case,  some  men  have  gone  so 
far  as  to  deny  the  practicability  of  electrical  connec- 


tion, while  others  have  all  along  contended  that  it 
was  merely  a  matter  of  cost ;  we  agree  with  the  latter. 
A  light-vessel  may  have  a  vertical  rise  and  fall  of 
any  number  of  feet — it  is  not  beyond  the  power  of  the 
electrical  engineer  to  provide  for  this  ;  it  may  also 
swing  round  to  any  extent,  provision  for  which  must 
be  made.  According  to  the  estimates  of  the  Com- 
mission, five  light-vessels,  onejpile  lighthouse,  sixteen 
shore  lighthouses,  and  three  island  lighthouses  can 
be  electrically  connected  for  about  £20,000 — a  sum 
hardly  worth  considering  when  the  value  of  the 
shipping  passing  these  points  is  known. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 


INAUGURAL  ADDRESS  OF  MR.  W.  tt  PREECE,  F.R.8. 

1*RKSIDENT. 
(CowhujUd  from  pagt  99.) 

Tfao  first  cable  bad  cubbapercha  aa  a  dielecbriCi  aad  it  is  still 
almost  exclasively  used  for  submarine  cable  core  ;  but  the  manu- 
facture hoHSo  iinprovec)  in  the  loAt  '2i\  yearn  that  a  core  having  an 
insulator  weighing;  ir)l>lb.  pot  naut,  whicit  then  hod  a  dioloctric 
resistance  of  some  250  inepohras  a  naut  at  75deg.  F.,  can  now  bo 
obtained  giving  'J»OUO  megohms  at  the  aamo  temperature.  India- 
rubber  is  creeping  in,  owing  to  the  high  price  and  scarcity  of 
guttapercha. 

Next  to  strong tide^,  rocky  bottoms.anchors  and  shollow  water,  the 
greatest  enemy  to  submarine  cables,  moree8]jecinliy  in  the  tropics, 
has  proved  to  be  ihe  teredo  of  various  epeciea  ;  bub  this  depredatory 
worm  has  been  utterly  routcil  by  covering  the  guttapercha  core 
with  a  lapping  of  thin  bia^s  tape  laid  on  spirally.  A  remarkable 
thing  %bout  ihia  little  insect  is  that,  whereas  20  years  ago  it  was 
practically  unknown  in  our  £ngli.^h  waters,  it  has  now  gradually 
spread  all  round  our  coasts,  with  the  exception,  perhaps,  of  the 
North  Sea.  A  new  cable  about  to  connect  Scotland  and  Ireland 
ifi  being  served  with  brass  tape. 

With  the  cables  has  grown  up  a  tleet  of  telegraph  shifw  to  lay 
and  maintain  them.  In  lS5.*i,  the  **Monftrch,"  belonging  bo  the 
Electric  Telegraph  roinpany,  was  the  only  ship  (>ermanently  em- 
[jloyed  a.'^  a  repairing  telegraph  ship  ;  now,  in  1HW3,  the  cable  fleet 
of  Lhe  world  nunibera  no  less  than  37,  of  which  seven  belong  to 
(lovernment  administrations  and  the  rest  to  private  companies,  the 
Kustorn  Telegraph  ('oTn[>any  heading  the  list  with  five  veesela. 

Perhaps  the  most  remarkable  history  of  a  cable  is  the  following: 
In  1809  the  light  cabled  laid  in  1S03  from  Orfordnese  to  Holland 
were  picked  up  and  replaced  by  a  heavier  one.  A  few  nauts 
were  sold  to  the  IhIo  of  Man  Telegraph  Company,  and  had  an 
extra  sheath  laid  on.  This  cable  was  submerged  between  ihat 
island  and  St.  Bees,  whei'O  it  remained  until  1885,  when  it  was 
replaced  by  a  throe  core  cable.  It  was  again  put  under  water 
in  lH8t)  aa  part  of  the  cable  between  Uist  ana  Harris,  in  the 
Hebrides*  where  it  still  lies,  as  good  as  over.  The  durability  of 
submarine  cables  is  remarkable.  That  laid  between  Heachy  Head 
and  Dieptx)  in  lS(il  is  still  working,  and  that  laid  between  Beachy 
Head  and  Havre  in  IH^O  has  broken  within  the  lost  month  for  the 
Hrst  time. 

Despite  the  enormous  growth  of  submarine  cables  during  these 
42  years,  there  would  appear  to  be  plenty  of  scope  for  still  further 
extension.  The  Pacific  still  remaius  unboucheu,  and  a  project  is 
at  the  present  time  under  consideration  bo  connect  our  possessions 
in  North  America  with  those  in  Australia. 

IIL— LiGUTNiNu  Pkotectiox. 

In  t7r)2  Franklin  esbabU^hod  the  identity  of  electricity  and 
Lightning,  and  showed  how  buildings  could  be  protected  from  the 
ravages  of  thunderstorms.  This  was  one  of  tne  most  beneficent 
conceptions  of  scientific  practice.  The  discovery  of  a  cause  led  bo 
the  application  of  a  remedy.  Experience  bos  scarcely  improved 
on  Franklin's  methods.  The  simple  secret  was  to  construct  an 
easy  metallic  piitli  for  the  electric  charge  to  flow  silently,  safely, 
anci  imperceptibly  to  earth,  without  mechanically  rendinij  and 
bearing  the  air  in  one  of  those  long,  violent,  disruptive,  and 
destructive  sparks  where  energy  was  suddenly  expended  in  pro- 
ducing heat,  exploaioni  light,  and  sound.  It  was  prevention,  not 
cure.  There  is  no  more  perfect  apparatus  in  existence  than  the 
lightning  protector,  and  if  it  ever  does  fail  to  do  its  duty,  it  fails 
from  wan*8  neglect  of  some  simple  rule,  or  his  apathy  in  main- 
taining in  proper  order  his  uncomplaining  slave.  Immunity  from 
accident  l^ds  to  neglect,  and  neglect  breeds  danger.  I'eriouic  and 
systematic  inspection  is  the  only  possible  means  of  preventing 
<fecay  of  e  flee  liven  ess.  In  1892  ootone  single  accident  was  recorded 
to  any  high-class  telegraph  instrument  in  the  whole  of  the  UnitttI 
Kingdom.  Prof.  Oliver  Lodge  has,  with  ch&raoberistic  energy, 
endeavoured  to  modify  our  views  as  to  the  behaviour  of  lightning 
discharges  nnd  as  to  the  form  of  protectors,  but  without  much 
success.  His  views  have  not  received  general  acceptance,  for  they 
ore  contrary  to  fact  and  to  experience. 
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IV. — Railway  Sionalunu.  i 

The  application  of  elecbricity  to  block  fiignaUing  ifl  marked  by  ! 
three  distinct  epochs— its  first  inception,  iL«   popularirtHtion,  iind 
its  combination  with  the  mechanical  Hignab.  i 

In  IH^'i  the  traHic  on  our  railways  was  regulated  by  time  and 
pight,  and  the  safety  of  the  railway  tnivoller  mainly  dofinondod  on 
the  watchfulnow  of  the  driver.  The  dithcultios  wliich  attended 
the  working  of  the  onormoufl  trnliic  with  which  the  London  and 
North -Western  Railway  htul  to  co(>o,  during  the  groat  exhibition 
of  1851,  induced  that  company  to  i^ook  the  aid  of  electricity.  It 
waa  then  tliat  Mr.  Edwin  Clark,  employing  for  the  pur|x>.-=to  the 
double-needle  form  of  teletcruph  in  use,  deviled  wluit  may  bo 
re^farded  aa  the  fwircnt  block  syHtcin,  and  it  became  one  of  my 
earlicHt  duticH  to  work  it  out  and  to  apply  it.  In  I8;~i4  tlic  Urcat 
Northern  lutoptcd  it,  and  it  in  interontin^  to  note  that,  afthoii^h 
ite  application  wns  for  a  conftiderablc  [jcriod  exceedingly  liinitc-cl, 
in  cliaractcr  and  principle  it  remainn  to-day  very  much  what  it 
WiiS  when  tirnt  erttablishotl. 

In  ISBI-G'i  it  wa.H  my  privilege  to  become  fttill  more  intimntoly 
connected  with  block  Mgnaltin^,  for  at  that  fioriod  1  developoti  on 
the  London  and  SouLhWeHtern  Railway  the  wyritem  which  ia 
known  by  my  name.  The  characterirttio  of  thin  i*yHtom  i8  the 
a«*iitulation  of  the  outdoor  to  the  indoor  RignaU,  thufl  phicint?  in 
the  hand?  of  the  si^njUnmn  a  counterpart  of  the  signals  worker:!  by 
him  foi  the  {jiiidance  of  the  oncine-driver— the  same  ftcmnphorc 
Fti^nnlH,  tlie  ^amo  kind  of  interlocking  flwitchoA,  and  Lhe  Aiuue 
mo<1e  of  working.  My  object  was  the  proviaion,  not  oidy  of  a 
reliable  j<yfltom— one  which  j'hould  record  its  own  action — but  alfo 
one  which  ^liould  iiopularirte  block  working,  and  which  should  in 
a  groat  meaHuro  di^fH^nHc  with  that  course  of  instruction  which,  at 
that  time,  formed  one  of  the  im[>edimontR  to  its  more  rapid  wiop- 
tion.  Walker  and  Tyer  worked  in  the  ^me  field  ;  while  Mr. 
Spa^ioletti  nought  a  similar  ro8ult  by  employing,  in  the  place  of 
the  intlicationN  of  the  needle,  a  movable  flag  inscribed  **  line  clear," 
**  lino  Lilocko<i.*' 

tircnt  &»  are  the  advantages  of  the  block  8yplcm,  as  it  is  popu- 
larly known,  thoi-e  i*  yet  room  for  improvement.  Over  thourtanrU 
of  miles  of  railway  the  electrical  tiignals  are  worked  indupondont 
of  the  mechanical  flignaU.  It  is  |*OHFible  to  operate  the  one  with- 
out the  other.  The  desirability  of  welding  the  two  together,  ho  as 
to  render  them  jierfeotly  homogeneoua  in  their  action,  was  recog- 
niised  by  mo  as  OJirly  lu*  IH7(»,  wlion  what  I  believe  to  bo  the  firHt 
interlocking  of  the  electrical  with  the  mechanical  HigrnaU  woh 
effected  at  Southampton,  and  Bubawiuently  at  Wiinbleflon  and 
Kow,  on  the  London  and  South-We^torn  Railway.  At  this  time 
the  transference  of  the  telegrapha  to  the  State  called  for  my 
Hervicca  in  another  direction,  and  tlie  Hubjcct  was  droppod.  Iii 
1875-77  the  combination  was,  however,  moRt  effectually  completed 
by  Mr.  Syke«,  who  baa  now  brought  hiseyetem  to  great  perfection. 
He  waa  followed,  in  1877-78,  by  Saxby  and  Farmer,  under 
Hodgaon'B  patent  ;  and  later  still  by  Mr.  Langdon,  on  the  Midland 
Railway,  and  by  others.  It  now  only  remains  for  the  railway 
Dompaniofl  to  apply  auch  of  these  inventions  as  may  be  most 
suitable  to  their  eyetera,  in  order  to  place  block  working  upon  a 
perfectly  sound  basis. 

The  latest  application  in  this  now  extensive  industry  is  Tyor'a 
train  tablet  system,  produced  in  187S;  together  with  that  of  the 
electrical  train  stall*,  aovised  and  etaboralHod  by  Messrs.  VVebb  and 
Thompson,  of  the  London  and  North -Woetorn  Railway^  in  1889. 
Both  systems  tend  towards  the  modification  of  thedi^culties,  as 
well  as  the  cost,  attending  the  working  of  single  lines  of  railway. 

To  railways  olectricitj' has  proved  an  invaluable  adjunct.  In  the 
repetition  of  signals  obscured  from  the  view  of  the  signalman, 
Introtiuce^i  by  me  in  1862  ;  of  that  of  the  light  which  forma  the 
nitfht  signal,  introduced  by  Warwick  about  the  same  date:  of 
telephony,  now  becominj^  daily  more  and  more  indispensable — 
electricity  plays  an  unobtrusive  |>art,  the  value  of  wbicli  is  only  felt 
when,  from  some  cause,  Its  use  has  to  be  tein[>or»rily  suspended. 

A  possible  further  field  for  the  employment  of  electricity  in 
railway  working  may  yet  bo  found  in  automatic  signalling.  In  the 
United  States  it  has  been  so  employed  to  n  groat  extent.  In 
England  it  bas,  bo  far,  failed  to  find  a  footing  Here,  railway 
managers  appear  to  be  averse  to  the  employment  of  any  system 
which  fails  to  fix  the  resfxinsibility  of  failure  which  may  lead  to 
disaster. 

The  block  system  is  now,  by  Act  of  PsrUumont,  compulsory  on 
all  British  railways;  and  that  industry,  which  at  its  inception 
worked  its  way  so  slowly  into  use,  now  (controls  the  traliic  which 
daily  {>asses  over  '28,0(Kf  miles  of  line,  and  plays  not  only  an 
important  part  in  the  conduct  of  railway  traffic  generally,  but 
proves  to  bo  the  chief  factor  in  the  prevention  of  accident  and  the 
protection  of  life.  Without  its  aid  it  would  be  utterly  impossible 
to  deal  with  the  railway  traffic  of  the  present  day. 

The  enormous  development  of  electrical  engineering  upon  our 
railways  is  shown  by  the  following  return  from  one  system  only  : 

Midland  liaiitvfiy  TtUfji-apH  Plants  Dec.  St,  ISUJ. — ApproximcUt. 

8.N.  Block  instrumentfl    4»35l> 

Block  bells    2,645 

Signal  repeaters  2,500 

Light  repeaters    640 

Message  instrumentA 1,736 

Instruments  of  other  kinds  3,108 

14,979 

Mileage  of  wire  for  block  ... 6,712 

„  ,,        other  purpoees*  ^ ...»      5,582 

«  Exolusivo  of  P.O.  wires.  10/294 


V. — Telepkonv. 


I  had  the  good  fortune  in  1877  to  bring  to  England  the  first  pair 
of  praclic.'d  telephones.  They  hod  boon  given  to  me  in  Now  \  ork 
by  Ciaham  Bell  himself.  After  a  scries  of  ex[>oriment3,  I  brought 
them  before  the  British  Association  meeting,  which  was  hold  that 
year  at  Plymouth.  Who  at  that  time  could  have  imagined  that 
thoiufltrumont*,  which  wore  then  but  toys,  would,  within  16  years, 
have  become  a  necessity  of  commercial,  and  almost  of  domestic, 
life?  Vet  to-day  the  number  of  telephones  in  actual  use  may 
pretty  safely  bo  put  down  at  a  million  ! 

During  IS7,S  Edison  dcviso<l  hi.s  carbon  transmitter,  and  Prof. 
HiighoH  presented  his  "microphone  "  to  tho  world.  TheHO  inven- 
tions made  tho  telephone  a  practical  instnitnont  of  vast  commercial 
importance.  It  may  he  said  to  hnvo  gprung  into  oxistonco  well-nigh 
|)trfcct :  and  tlic  fewness  of  tho  aolual  improvomonts  on  tho  Boll 
receiver  and  tho  Hughes  microphone  is  scarcely  more  astonishing 
than  the  immcnHe  nuinbor  of  fruitlosf<  attempts  at  improvement 
that  have  been  made.  Even  now  the  original  instruments  are  not 
oaxily  beaten. 

Tho  institution  of  telephone  exchanges  ba>t  led  to  a  dovcloyiment 
of  syistemn  of  switching  that  might  fairly  bo  considciod  a  sjiecial 
study  in  themselves,  ami  tho  demand  for  communication  between 
dii^taat  places  has  necessitated  the  application  of  much  si>ecial 
attention  to  the  method  of  constructing  lines  and  of  arranging 
circuits. 

It  is  in  this  latter  field  that  I  have  been  a  diligent  worker,  and 
tho  atit»lication  of  tho  bo  oallwl  *'  K  R  "  law  has  proved  of  material 
bcncht  in  connection  with  the  problems  of  long-di«t)ince  telephony. 
It  is  a  law  which  implies  that  tho  number  of  signals  that  can  be 
transmitted  |ier  *iecond  through  any  circuit  ae[)endB  solely  on 
the  ca|iacity,  K,  and  the  resistance,  R,  of  the  circuit.  It  is  very 
much  tho  fashion  to  deny  tho  accuracy  of  the  K  R  law.  This  is 
probably  the  result  of  ignorance  of  its  moaning  or  of  its  interpre- 
tation. Some  speak  of  it  as  empirical  oUiers  scotf  at  it  as 
imnginaiy,  and  .nome  enccr  at  it  as  an  impos»tblo  law  ;  but  it  is  a 
law  that  has  determined  tlio  dimensions  and  speod  of  working  of 
all  our  long  submarine  cables  ;  it  determines  the  number  of  arms 
a  circuit  can  carry  on  the  multiplex  system,  tho  speed  attainable 
with  tho  Whcatstono  system,  and  the  distance  to  which  it  is 
txksitible  to  work  fiuadruplex  :  it  is  a  law  tliat  has  enabled  us  to 
bring  London  .ind  Paris  within  clear  telephone  speech  of  each 
other,  and  which  will  probably  before  tho  year  is  out  to  enable 
Dublin  and  Belfast  to  speak  to  Londoti— a  message  of  peace 
to  Ireland  as  solid  and  substantial  as  any  promised  political 
proposal. 

The  New  York  and  Chicago  trunk  lino  is  950  miles  long,  and  it 
is  built  with  43.')lb.  ^or  No.  8  S.W.li.)  copper  wiro.  This  wire 
gives  a  resistance  of  2f)6ohms  per  mile,  which  is  easily  verified  ; 
but  it  is  said  by  Mr.  Wetzler  to  have  a  capacity  of  0"0158  micro- 
farad per  mile,  which  cannot  be  veritied,  and  which  is  absurdly 
high.  (t'rM;>H  microfarad  was  a  measurement  mndo  by  me  in 
England  on  an  old  line,  but  I  have  fretiuently  iK>inted  out  that 
owing  to  the  use  of  earth  wires  the  capacity  of  our  English  Uoee 
is  very  much  greater  than  that  of  American  lines.  Mr.  KdiBon 
discovered  this  in  1B72.  when  he  came  to  England  to  introduce 
hia  automatio  system.  Moreover,  I  have  also  pointed  out  that 
induction  still  further  diminishes  this  capacity.  The  Paris  circuit 
does  not  exceed  OOOTi  microfarad  per  mile.  I  should  estimate  the 
Chicago  circuit  at  0  tJ04  microfarad  per  mile,  and  the  K  R  at 
7,dOO,  which  gives  a  result  that  quite  accords  with  the  opinions 
that  I  have  heard  expressed  by  those  who  have  tried  the  two 
circuits  as  to  the  relative  efficiency  of  tho  Paris  and  Chicago  linea. 
My  American  friends  would  have  done  better  if  they  had  used 
thicker  wire.  I  should  have  specified  tiOOlb.  per  mile  ;  but  if  it 
had  boon  in  England  I  should  Imve  used  I.OfJOlb.,  for  we  cannot 
diti]>en3e  entirely  with  cables  and  underground  work  as  they  have 
done  in  the  States,  and  the  increased  capacity  introduced  must  be 
compensated  for  by  reduce<i  resistance.  As  a  matter  of  fact,  I 
once  proposed  l,20iJlb.  wire  for  a  circuit  between  London  and 
Berlin— a  distance  of  760  mites,  including  a  cable  5o  miles  long. 

The  beneficial  effect  of  induction  as  a  negative  capacity  is 
observed  when  working  a  circuit  telegraphically  with  automatic 
bigh-8{>eed  apparatus.  Thus,  on  two  copper  wires  450  miles 
long,  making  9(X)  miles  altogether,  tho  st>eod  on  each  single  wire 
was  120  words  per  minute,  and  on  metallic  circuit : 

Ijoop  Wd  diflerent  routes 120  words  per  minute 

,,    on  same  poles  150      ,,  „ 

So  that  tho  imnrovement  ejected  by  induction  was  25  per  cent. 

There  is  no  oiHiculty  in  measuring  R  of  a  metallic  loop.  The 
Wheatstone  bridge  determines  it  at  once.  There  is  more  difhculty 
in  obtaining  K.  It  cannot  be  moasurerl  directly.  But  with  a 
metallic  loop  of  copper,  f>artly  overhead  and  partly  underground, 
there  are  several  modifications  ret]uired.  due  to  electrostatic  and 
electromagnetic  induction,  which  are  at  present  beyond  the  reach 
of  formula',  and  render  it  dilbcult  to  determine  the  capacity 
except  approximately  from  the  tolophonic  eOects  themselves. 
ThuH  the  capacity  on  the  London-Pans  circuit  proved  to  be  only 
one  half  of  that  obtained  by  calculation,  and  every  long  circuit 
will  retjuire  its  own  K  to  be  determined  by  comparison  with  an 
empirical  K  R  scale.  Such  a  scale  I  have  determined  by  careful 
exuerimont  on  artificial  cables. 

I  have  recently  devised  a  new  form  of  cable  which  will  probably 
fjuodruple  the  rate  of  telegraph  working  to  America  ;  and  I  may 
say  with  all  confidence  that  there  is  no  tiieoretical  reason  whatever 
why  we  should  not  converse  between  London  and  every  capital  in 
Europe,  while  it  is  not  impossible  to  apeak  oven  across  the  Atlaatic. 

VI.  — DOMliSTlO   ArPUCATIONS. 

Tho  era  of  tho  application  of  olootrioity  to  domestic  purposes 
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may  practically  be  said  to  date  from  about  the  year  ISiJO,  when 
Hi(>p,  of  Neufchat«l,  introduced  into  the  Berne  Chamber  of 
Deputies  a  system  of  electric  bolls.  The  system  was  taken  up  by 
Brefrtiet,  of  Paris,  and  largely  introduced  by  him  in  France.  The 
^Rtem,  as  arranged  by  that  inventor,  was  brought  to  England  by 
me  in  1863,  and  taken  up  by  Mossre.  Adams,  the  well-known  firm 
of  ironmongers,  of  the  Haymarket.  Although  some  time  elapsed 
before  the  system  took  a  tirm  hold,  its  8ubHC<)iient  profifress  was 
very  rapid,  and  now  forms  a  very  tlourlabing  branch  of  electrical 
industry. 

There  can  be  bat  little  doubt  but  that  the  succesA  which  electric 
bells  for  domeetic  purposes  haa  attained  has  boon  mainly  duo  to 
the  introduction,  in  1866,  of  the  Leclanche  battery.  The  perpetual 
attention  which  Marie  Davy  and  DiinieUcells  (the  form  of  batteries 
at  first  employed  for  the  purtKJse)  ref|uired  must  have  very 
eertously,  if  not  fatally,  hnmperea  the  march  of  the  most  successful 
of  the  domestic  applications  of  electricity,  had  the  invention  of  the 
Lecl&nch^  battery  not  come  to  the  rescue. 

Fire  and  burglar  alarms,  as  applied  to  houses  and  worked  by 
electric  action,  to  »ome  extent  preceded  the  introduction  of  the 
electric  bell  system,  and  many  exhibits  of  these  appliances  were 
made  from  time  to  time  ;  but  their  success  has  been  very  jmrtial, 
and  chietiy,  no  doubt,  becaus'O  these  appliances,  being  very  seldom 
required  for  uae,  get  out  of  repair,  and  have  an  unfortunate  trick 
of  lailing  exactly  at  the  time  when  they  are  most  required. 

Water-level  apparatus,  though  porhapa  not  strictly  classiBable 
with  domestic  appliances,  in  so  far  as  tney  are  closely  connected 
with  water  supply,  may  be  alluded  to.  In  the  International  Kxht- 
bition  of  1862  an  apparatus  of  this  kind,  devised  by  MM.  Mouillon 
and  Vinay.  was  shown  in  action  ;  and  within  the  last  15  years  tho 
Postal  Telejjraph  Department  has  titteti  and  maintainwi  with  great 
success  8i>eoial  fonns  of  tn&trumenta,  dc^it^ned  and  worked  out  by 
Mr.  H.  R.  Kempo,  for  vaiious  water  companies. 

Electric  clocks  have  been  a  very  favourite  subject  for  invention, 
and  were  introduced  in  the  very  early  days  of  the  electric  tele- 
graph ;  an  enumeration  of  the  patents  taken  out  for  these  apuli- 
ances  would  run  to  a  very  long  list,  but  the  record,  with  a  tow 
marked  exceptions,  is  practically  one  of  failure,  representing 
much  ingenuity  but  little  real  utility.  We  uae  in  several  post 
offices  systems  of  electrically-controllod  clocks  that  work  very 
well. 

Electric  hoist«,  devised  by  Siemens,  Hopkinson,  Crompton,  and 
others,  have  been  used  to  some  small  extent  ;  but  their  introduc- 
tton  has  not  been  so  extensive  as  might  have  been  antici^iatecl. 
One  cause  of  this  is,  no  doubt,  the  want  of  a  good  self-starting 
alternate-current  motor;  but  it  is  more  especially  due  to  the 
queetion  whether  at  present  high  prices  electric  energy  ft>r  the 
purpose  can  fmnncially  compete  witn  tho  generally  adopted  means 
of  working  the  hoista. 

For  ventilation  purposes  on  a  small  scale,  the  adoption  of  fans 
for  the  purpose  should  prove  of  considerable  value,  as  such  fans 
can  bo  placed  in  any  convenient  place  out  of  sight  and  bo  con- 
tained in  a  ^'ory  small  compass. 

Heating  and  cooking  amjaratua  worked  by  eloctricity  have  not 
at  present  n  very  favourawlo  outlook,  thuugh  many  appliancoH  of 
the  kind  have  been  shown  in  ojierntion,  eHpacially  at  the  recent 
Crjp'stal  I'alacc  Exhibition.  The  (piosLion  \»  far  more  a  Hnancinl 
one  than  anything  else,  and  the  public  have  not  yet  been  educated 
op  to  the  point  of  iwiying  heavily  for  f*ijy*i:  a  ht  FraioyiUe  because 
it  is  cooked  on  highly  gcicntilic  principles.  I  have  in  use  in  my 
house  a  Hat-iron,  a  teakettle,  aiuI  a  curling  tongn  boater,  eacri 
heated  elixrtrically.  I  muHt  omit  not  l-o  mention  tho  large  use  of 
'*  electric  gjw»lightcr8,*'  an  invention  which  has  hardly  roceivod  the 
full  credit  which  it  deserves. 

Vn.— Elkctro-cuemical  Industry. 

The  electrochemical  industry  is,  financially,  one  of  the  most 
important  in  this  country.  Electroplating  was  started  by 
Elkington,  at  Birmingham,  in  1H4<».  There  are  now  about  17*> 
electroplaters  in  Shelliold,  and  over  KM)  in  Hlrmingham.  Chris- 
tophle,  of  Paris,  depo^il-n  annually  hxk  tons  of  silver, 

Nearly  tho  whole  of  the  copper  used  for  conducting  uurposcs  in 
the  various  application!*  of  electricity  is  extracted  from  itM 
impure  ores  by  olectrodeposition.  iV^  li.p.  continuously  afj|>lie<l 
deposits  lib.  of  cof>|>er  ])6r  hour,  and  tliin  co^tn  about  O'ld.,  »o  that 
the  process  is  very  cheap  while  the  olTect  is  wonderful,  for  copjHjr 
is  now  frequently  supplieil  having  a  rc^tntanco  of  10*J  [ler  cent,  of 
pure  copper.  Tnis  in  duo  to  the  fact  that  tho  ."iMScilic  gravity  of 
the  material  hae  boon  rained  from  8  90,  at  which  MntthieHSon  took 
it  in  ISfi'J,  to  8  95,  which  in  now  obtiiined  with  huixl -drawn  electro- 
deposited  material. 

Aluminium  in  being  extract&d  in  large  quanbities  from  cryolibo 
tD  England  and  in  the  United  8tat'C&  (Pittsburg).  In  Switzerland 
water  power  at  Neuhausen— the  full«  of  the  Rhine -is  being  very 
BUOceMfuUy  employed  for  the  same  pur[>ose.  The  price  of  the 
metal  hae,  in  consequence,  fallen  very  murh,  but  the  demand  is 
greater  than  the  suoply,  and  the  \tniHi  is  rising. 

Many  attempts  nave  been  made  to  produce  caustic  soda  and 
chlorine  from  common  salt,  especially  tor  bleaching  purposes  in 
the  paper  industry  ;  but  all  the  difficulties  in  the  case  have  not 
yet  oeen  sarmouote<l,  the  principal  one  being  the  destruction  of 
the  anodes — at  any  rate,  the  industry  is  not  a  staple  one  at  present* 
An  interesting  process,  by  which  phosphorus  was  separated  from 
oorundrum,  a  mineral  phonphate,  by  the  dissociating  effect  of 
the  terrific  heat  of  the  electric  arc,  was  developed  by  Headman, 
Parker,  and  Robinson,  at  WednesHold,  near  Wolverhampton  ;  but 
though  the  right  to  use  this  mode  of  producing  phosphorus  was 
purchased  at  a  very  high  figure  by  those  who  have  the  monopoly 
of  Chat  business,  it  does  not  appear  that  it  bos  been  put  to  prac- 
tical use  at  present.     Great  advances  and  developments  are  being 


made  tn  other  directions,  notably  in   the  production  of  oxone, 
electrical  bleaching,  and  in  reduction  by  the  electrical  furnace. 

There  are  few  oxidising  and  reducing  processes  in  chemical  in- 
dustry which  cannot  be  effected  economically  and  with  advantage 
by  tho  electric  current,  and  the  extreme  cheapness  with  which 
electrical  energy  can  be  manufactured  when  used  continuously, 
and  when  produced  by  falling  water,  as  well  as  the  extreme  purity 
of  the  resulting  deposits,  are  calling  oarneat  attention  to  thiii 
lucrative  brancjfi  of  the  business.  It  is  not  impossible  to  produce 
a  kilowatt-hour  of  electrical  energy  by  means  of  water  power  for 
Old  .  and  when  thi^  is  stated  to  be  ec^uivalent  to  gas  used  for  illu- 
minating purijoscs  at  0  6d.  per  1,000  cubic  foot,  it  will  bo  seen 
what  a  potentiality  of  wealth  there  is  in  this  (at  present)  much 
neglected  waste  energy  of  Nature. 

VIll.  — E1.KCTRIC  LioHTiyo. 

Although  the  arc  lamp  was  invented  very  early  in  the  century, 
and  the  incandescent  laimi  made  a  fitful  appearance  in  184o,  it 
was  not  until  Jablochkon  startled  the  world  with  his  candle  in 
1877,  and  Edisoi»  and  Swan  perfected  the  carbon  fibmeot  of  high 
resistance  in  1880-81,  that  the  electric  light  began  to  attain  ita 
practical  stage  Its  rapid  development  has  been  seriously  retarded 
tn  England  by  the  operations  of  a  monster  called  into  exiatcnce 
by  the  limited  liability  legislation  of  recent  years — the  ra[Miciou8 
financial  promoter— whose  plunder  in  one  year  of  our  period  far 
exceeds  in  amount  the  sum  of  all  the  thefts  of  all  the  highwaymen 
and  burglars  that  were  ever  bung.  He  has  ruined  the  prospects 
of  private  enterprise,  and  has  rendered  absolutely  necessary  the 
Act-B  of  1S8'2-8.S,  which  have  thrown  the  industry  into  the  hands  of 
tho  local  authoritietii  of  our  cities  and  boroughs. 

The  incandej^cent  lamj)  has  been  greatly  improved,  and  as  this 
year  will  witness  the  expiry  of  controlling  master  patent,  we  sliaU 
seethe  price  reduced  to  something  not  far  from  Is.  Some  of  us 
can  remember  the  time  when  the  price  was  25s.  It  has  now  for 
some  time  been  3s.  9d.  As  a  incandescent  lamp  costs  only  9id.  to 
make,  we  may  reaaonably  hope  that  my  anticipation  wUl  be 
realised. 

The  cost  of  wiring  is  a  great  deterrent  to  the  Introduction  of  the 
electric  light  into  small  tenements  and  into  houses  held  on  short 
tenures.  The  materials  used  must  be  of  the  most  perfect  kind, 
otherwise  insecurity  is  incurred  \  but  there  are  expensive  practices 
of  wood  casing  and  of  ornamentation  which  want  reform.  The 
Cheap  Jack  is  the  curse  of  the  industry,  and  the  absence  of  speci- 
fication  and  of  ins[>cction  tho  danger  of  tho  user.  The  fire  insurance 
offices  have  maintained  our  practice  in  England  pretty  secure^  but 
in  other  countries  tho  character  of  the  work  has  been  very  in- 
different. 

The  problem  of  economic  distribution  has  been  much  isimplified 
by  theintroduction  of  the  three- wire  system  by  Dr.  John  Hopkinaon, 
and  by  the  improvements  mode  in  high-pressure  ap}karatus.  High 
pressure  not  only  cconomisos  tho  heavy  cost  of  mains,  but  simplihes 
immensely  the  mode  of  regulation.  The  early  pioneer  alternate- 
current  systems,  which  nave  done  so  much  to  further  the 
developmont  of  electric  lighting,  were,  however,  costly  in 
llieir  coal  billH,  owing  to  groat  losses  of  energy  in  their 
iron  and  copjtor,  but  the  tran«formor  of  the  present  day  is  as 
fH*rfec:^t.  in  etlicionpy  as  the  dynamo.  Those  losses  huvo  prncticidly 
dif*a|i|>o»red,  and  mo<los  of  switchirig  transformers  in  and  out  at 
will  have  rcuiuved  every  difTcrencc  oT  coat  between  high-pressure 
and  low  prcftsmc  systems.  Tho  prejudice  against  high  pressure  is 
Htilt  strong,  but  time  and  oxportunoe  will  onulicato  it  as  they 
ultimately  oradicjite  every  fallacy.  Tho  prejudices  against  high- 
pressure  tfteam  and  {^gainst  high  speed  on  railways  wore  onca 
e<]iially  strong,  hut  those  prejudices  survive  only  an  "  hoes  in 
bonnets  "  of  a  few. 

Tho  progress  in  electric  lighting  is  now  princiiuilly  economi' 
Tho  cost  of  production  of  electrical  energy  is  rapialy  coming  do ..  „ 
Elements  or  waste  are  being  eliminated  and  continuous  working 
throughout  tho  day  and  night  \n  being  encouraged.  If  a  futl 
load  could  be  maintained  during  the  whole  24  hourd,  electrical 
energy  could  be  manufartnred  for  ono  third  of  a  |>onny  i»er  supply 
unit,  an<l  this  is  e4(uivalont  to  gus  at  *^1.  |>er  l,0<K)  cubic  feet. 
Tho  iiotentiality  of  economy  in  electric  lighting  is  thus  beyond 
tlio  [Ircaine  of  tho  gasman.  Tho  most  innrkcd  features  in  the 
duvolopment  of  this  great  industry  arc  tho  ostrich-like  blindness 
of  ihc  gas  manager,  who  buries  his  foresight  in  his  fat  dividend, 
and  tho  childish  wailings  of  gA>4  technical  journalists.  The  gas 
industry  should  itself  have  nurse^l  this  herculean  infant  who  is 
rapidly  strangling  one  of  ila  main  sources  of  profit.  Fortunately 
fur  the  gas  shareholder,  thore  are  other  sources  of  income — 
warming,  cooking,  motive  power— to  be  developed.  Our  cor- 
norations  and  local  authorities  are  showing  more  astuteness, 
Manchester,  Nottingham,  Dowsbury,  though  successful  gas  pro- 
ducers, have  assumed  also  tho  position  of  undertakers  of  electrical 
energy. 

Mono{x>liefl  are  held  in  pious  horror  by  the  critical  public,  bub 
it  fails  to  draw  a  distinction  between  a  monopoly  hold  by  tho  few 
for  their  own  personal  benefit  at  the  expense  of  the  many,  and 
that  hold  by  the  many  for  their  own  purposes,  comforts,  and 
economics.  Electric  lighting,  carried  out  under  the  provibions  of 
the  Acts  of  188*2  and  1^8,  is  a  self-sap(K>rting,  self-managed,  and 
profitable  industry.  It  is  a  business  of  a  mutually  co-operative 
character,  carried  on  by  the  ratepayers  themselves  for  their  own 
sole  benefit. 

The  bright  illumination  of  our  streets  increases  their  security, 
not  only  from  crime,  but  from  accident.  Accidents  in  largo  towns 
are  relatively  greater  during  the  hours  of  darkness  than  during 
daylight.  The  amount  of  light  distributed  over  the  roadway  by 
an  ordinary  street  gas-burner  is  very  small,  but  arc  lamps  can  be 
BO  distributed  as  to  rival  daylight  in  tbeir  ilium  ination.   If  anyone 
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wanta  to  know  what  can  be  done  in  this  direction  lob  him  vmt 
Spiers  and  Pond's  establishmenta  in  Wntcr-lano,  Blackfriarij. 

The  rate  of  growth  of  tho  industry  U  ahowri  by  the  following; 
returns  ; 

London. 

December  31,  1890 l45.rHM»  oloctric  Um|>e  6xetl. 

„         1891 :«t).u()»^ 

1892      500,aH) 

Bradford.       St.  Pancras.       Brighton. 
(Lninpd.)  (LAmjw.)  (Lamps.) 

1889       i,mx)  ...  —  ...         — 

1890        H,467  ...  —  ...  — 

1891        15.(XK»  ...       I3.(KK)  ...         2,57'2 

1892        20,000        ..       21.000  ...       10,24S 

Nothing  can  stop  the  growth,  or  prevent  the  rapid  spread,  of 
this  beneBcent  ana  sanitary  mode  of  illumination  into  the  confined, 
ill- ventilated,  overcrowded  homes  of  the  working  population. 
The  electric  light  is  efwentially  the  \x>ot  man's  lamp. 

Many  efTorts  are  being  made  to  ntilise  the  wante  forces  of  nature 
in  uroflucing  electric  currents  for  tho  economical  supply  of  tho 
light.  In  America,  Scotland,  Switzerland,  Italy,  iind,  imleeit, 
wliercvor  waterfallE  are  available,  electric  plant  is  bein^  inpUiIled 
to  convert  the  energy  of  the  fall  into  the  ueeful  form  of  electricity. 
At  Tivoli,  near  Rome,  a  fall  of  I65ft-  is  ueed  bo  work  aix  turbin&« 
of  350  h.p.  each,  givin^f  2,100  h.p  in  all.  Six  high-pressure  alter- 
nators working  in  |tarallel  send  electrical  energy  at  over  r»,000 
volts  pro68urc  to  Porta  Pia,  near  Homo,  1-i'S  miles  from  Tivoli, 
through  four  stranded  conper  conductoiit,  each  having  a  diameter 
of  I3mm.,  and  buncheu  into  one  metallic  loop,  giving  a  total 
resistance  of  four  ohm^i.  At  Porta  I'iatho  5,000  volt«  uro  reduced 
to  2,000,  and  the  currents  are  distributed  to  several  sub-stations 
Spread  over  the  city,  where  they  are  again  lowered  to  the  safe 
pressure  of  102  volts,  at  which  voltage  the  current  in  flup[>ltcd  to 
the  consumer  on  the  three- wire  syetora.  There  are  600  area  and 
30,000  incandescent  lamps  in  uho  in  Rome,  but  they  are  not  all 
8upplie<l  from  Tivoli.  I  inspected  this  installation  only  a  few 
days  ago,  and  found  everything  working  smoothly  and  etiiciontly 
under  the  able  guidance  of  Prof.  Mengarini. 

Water  power  abolishoa  the  coal  bill,  but  it  must  be  remembere<l 
that  the  cost  of  maintenance  of  machinery  and  of  tho  erection  and 
upkeep  of  conductors  limits  the  distance  to  which  the  energy  of 
falling  water  can  be  economically  transmitted.  The  proposal  to 
light  New  York  by  currents  generated  at  Nia^aia  iw  at  present 
financially  absurd.  It  is  doubtful  whether  it  wdl  bo  commoroially 
advantageous  at  Buffalo,  .')0  inUca  away,  but  it  ia  cerUiin  that  at 
Tivoli  it  can  t>e  bo  applie<1  with  advant^igo  and  prolit. 

There  is  much  water  [lOwer  in  thin  country  timt  niikdit  be  uw*- 
fully  employed.  At  Worcester  it  is  pi-o|x>sed  to  use  the  water  of 
the  Teme,  a  tributary  of  the  Severn,  to  nupply  ulectrical  energy 
to  the  city— an  experiment  that  will  be  watched  with  considerable 
interest,  for  the  use  of  water-power  will  Bolve  the  difficulty  occa- 
sioned by  li^ht  loads  during  the  small  houra  and  daylight. 
Keswick  nnnLynton  have  already  been  so  served,  but  on  a  small 
scale  only. 

There  are  many  towns  whose  public  streets  could  be  brillmntlv 
illuminated  by  the  streams  running  )iaHb  them,  but  there  is  much 
fear  and  dletrunt  to  be  removed  from  the  mhids  of  our  local  mag- 
nates, and  a  considerable  amount  of  education  necessary  before 
the  public  will  receive  the  full  value  of  the  gifts  that  nature  so 
freely  places  at  its  disj>osal,  and  the  engineer  so  thoroughly  con- 
verts into  a  utilitarian  mrm. 

The  rippling  brook,  tho  rhythm  of  falling  water,  the  Howing 
bide,  and  the  stream  that  rushes  wildly  over  well-worn  boulders, 
have  furnished  tho  poets  of  all  ages  with  imagery  and  with 
illustration : 

'*  All  nature  reioices 
And  moves  with  a  musical  flow." 

But  no  |)oetry  of  tho  past  surfuisses  the  i>oetry  of  the  modern 
engineer,  who  transforms  this  musical  flow  into  a  gentle  form  of 
silent  energy  that  answers  the  first  fiat,  '*  Let  there  be  light, ^'  and 
that  gives  comfort  to  the  home,  health  to  the  being,  and  security 
to  the  worker. 

IX,— Power  Transmission. 
Tho  oldest  proposal  for  transmitting  |X)wor  oloctrically  over  a 
distance  is  probably  that  contained  in  the  [>atont  s|iecificattans  of 
H.  PinkuB,  who  proposed  in  IMii  to  work  an  electric  railway  by 
power  obtained  from  large  primary  batteries  established  on  the 
tine,  but  not  carried  ou  the  trains.  Pinkus  must  have  contem- 
plated transmission  of  current  by  wire.  The  first  time  power  trans- 
mission was  publicly  shown  was  by  Fontaine  in  the  summer  of 
1873  at  tho  Vienna  Exhibition  ;  bub  whether  the  discovery  of  tho 
reversibility  of  the  dynamo  and  of  the  possibility  of  bransmittitig 
energy  from  a  generator  to  a  motor  turough  a  long  length  of 
cable  was  purely  an  accident  or  the  outcome  of  conscious  investi- 
gations is  not  known.  The  story  is  told  of  an  attendant  who, 
when  tidying  up  the  stall  of  the  Gramme  Company,  itaw  two 
cable  ends  lying  loose,  and,  thinking  they  belonged  to  a  («ramme 
dynamo  near  by,  inserted  them  into  its  terminals.  Tho  machinery 
immediately  began  to  revolve,  and  it  was  then  found  that  the 
other  ends  of  the  pair  of  cables  wore  attached  to  niiothor  maciune 
which  was  working.  The  transmission  of  power  by  mcan.^  of  two 
Qramme  dynamos  was  also  shown  at  the  exhibition  of  scicntilic 
ipparatusin  South  Kensington  in  1876>  Although  experiments  of 
i.nia  kind  wore  re\yeti.ted  by  various  scientista,  the  discovery  seemfl 
to  have  been  left  undeveloped  until  Messrs.  Ohrotion  and  Felix 
applied  it,  in  1878,  on  a  practical  scale  for  working  an  elevator. 
and  in  1879  to  agricultural  work.    The  genorabor  was  a  Grammo 


dynamo  at  the  Lermaise  sugar  factory,  and  the  energy  was  used  for 
ploughing  a  field  half  a  mile  nway  at  the  rate  of  200  square  feet 
per  minute,  which  corre«[>ondH  to  about  8  h.p.  in  the  plough  rope. 
The  tirst  electric  tramway  was  that  shown  by  Siemens  in  1881  at 
the  Electrical  Exhibition  in  Paris. 

Since  then  the  industry  has  begun  to  develop,  and  niany 
oloRtrical  engineering  tirms  took  up  power  transmission.  In  1882 
Mr.  (lisbert  Kapp  discovered  that  it  was  [Mjssible  to  get  constant 
speed  at  the  motor  under  extreme  variations  of  load  if  the 
generator  and  motor  wero  series  Inarhines  and  had  characteristic 
curves  which  corresiwndcd  to  each  other.  Ho  applied  the 
discovery  for  working  tho  patternmakers*  shop  at  Meesrs. 
Crompton's  works  at  Chelmsford,  where  the  load  was,  of  course, 
liable  to  great  variations.  This  principle  has  since  then  been 
used  by  Brown  and  others  in  a  number  of  power  nlanta  on  the 
Continent.  It  is  also  used  for  working  machine  tools,  travellers, 
and  other  shop  appliances,  and  in  Messrs.  Denny's  shipyards  at 
Dumbarton  there  is  an  extensive  system  of  circuits  with  ter- 
minals so  phiced  that  work  may  be  done  by  electric  machine 
tools  on  any  vossel  in  the  yard.  In  1886  Mr.  Morciey  pointed 
out  that  a  shunt  motor  regulates  for  constant  speed  under 
varying  load  if  tho  supply  voltage  is  kept  constant.  France 
has  very  much  developed  this  induBtry  ;  in  Italy  we  have 
magnificent  examples  in  tJenoa  and  Tivoh  ;  but  it  is  in  Swittor- 
land,  where  water  power  is  so  abundant,  that  it  has  flourished  so 
well. 

Ferraris  and  Teslain  1388  discovered,  independently,  therotary- 
fiold  motor  worked  by  multiphase  alternating  currents.  With 
this  discovery  tho  range  of  transmission  has  been  enormously 
extended,  since  much  higher  voltages  than  are  possible  with  con- 
tinuous currents  can  bo  employed.  Meanwrnle,  fvowcr  trans- 
mwaion  by  single-phase  alternating  current  has  also  been 
developed,  the  earliest  example  of  magnitude  being  the  electric 
lighting  station  at  Caasel,  designed  by  Oscar  von  Miller,  and 
started  in  tho  beginning  of  I89I.  The  Helibronn  three  phase 
transmission,  started  a  year  ago,  is  working  most  satisfactorily  for 
distribution  of  light  and  |)Ower.  Inventors  are,  however,  busy  on 
single-phase  alternating-current  motors,  so  that  existing  alter- 
nating-current stations  may  distribute  power  aa  well  as  ligpt,  and 
Messrs.  Ganz  and  Co.,  Messr*"  Brown  and  Boveri,  and  tho  Oerlikon 
Works  have  already  produced  serviceable  motors  working  by 
riingle  photo  current.  Only  a  few  weeks  ago  a  singlepnaae 
current  motor  was  installeil  at  the  printing  works  of  a  newspaper 
in  Chur  and  connected  with  the  town  mains.  The  paper  ia  now 
printed  by  electric  energy  brought  from  a  waterfall  several  miles 
away.  The  use  of  electrically-transmitbod  power  in  mines  haa 
gccatly  increased  during  Uie  last  few  vears,  especially  in  America. 
In  Ireland,  the  falls  of  Bushmills  work  the  electric  tramway  from 
Portrimh  to  the  Giant's  t^'ausoway,  and  those  of  Beasbrook  the  Una 
from  Nowry  to  Bessbrook. 

We  are  anticiiwiting  considerable  developments  in  this  direction 
in  Niagara,  but  nothing  electrical  baa  yet  been  done  there.  It  is 
a  subject  of  congratulation,  however,  to  this  country,  and  espe- 
cially to  this  Institution,  that  one  of  it-a  members  of  council— Prof- 
George  Forbes— has  been  api>oiiited  the  engineer  to  carry  out  the 
electrical  work.  We  may  probably  see  |X)wer  tran.smi«sion  de- 
veloi>cd  by  alternating  currents  in  this  district  on  a  scale  beyond 
the  dreams  of  science,  and  voltages  of  from  5,000  to  10,000  Yolt«M 
handled  with  ease  and  safety.  ^| 

X.— EuuTTRio  Traction.  H 

Tho  use  of  electrical  energy  for  working  railways  is  making 
gigantic  progress  in  the  United  States,  and  has  commenced  to 
make  a  serious  move  in  the  United  Kingdom.  The  City  and  South 
London  Electric  R^ulway  has  proved  a  decided  success,  and  next 
week  will  record  the  ojMjning  of  n  still  larger  enterprise  on  the 
elevated  railway  of  the  Morsoy  Docks  in  Liveri>ool.  When  last  I 
visited  America,  in  1884,  there  was  only  one  electric  railway  in 
work,  and  that  was  in  t'leveland.  One  company  alone,  the  ■ 
General  Electric  Comjiany  of  tho  Unite<l  States,  working  the^ 
ThuinKoriHoustou  and  Edison  systems,  has  now —  ^^ 

Roatls  in  ojxjration  and  under  contract  ^*^^^B 

Cars -...- - 8,856 

Mites  of  line  in  operation    -     4,028 

Thus  the  avenige  length  of  electric  railway  is  10  5  miles,  and  the 
average  number  of  motor  cars  in  use  about  two  per  mile.  The 
l>ower  use<l  is  over  lOU.OEX)  h.p.  Sj>eGfl«  nf  40  uiilos  an  hour  are 
sometimes  obtained  in  thoopcn  country,  but  in  tho  crowded  streets 
this  rate  is  much  reduced. 

In  1892  there  were  250.000.000  passengers  carried,  50,000,000 
csir  miles  run.  The  capital  investetlin  such  railways  is  £12,000,000, 
and  the  eosl  of  working  comes  out  nt  twL  per  car  mile.  All  these 
railways  are  worked  with  overhead  conductors,  by  what  are  known 
as  trolley  line<i.  Such  a  line  is  nt  work  in  I..eeds,  and  the  SouthJ 
Staffordshire  Tramways  have  just  storted  the  same  practice.  ^ 

Considerable  ex|)eriments   have   been  made   t-o  work   tramcars 
by  accumulators  carried  on  the  car.     They   have  not  met  with 
much  success,  owing   to   tho  cost  of  renewals.     The  Hirmingham  jn 
Central   Tramways  are,   however,    persevering  in   this  directioa^MJ 
and  they  are  now  giving  an  extensive  trial  to  a  new  form  of  neca-'V 
mutator— the  Ejjstein  — the  proprietors  of  which  have  adopted  the 
novel  plan  of  undertaking  to  renew  the  aocumulatoi*s  at  the  rate 
of  l^d.  per  car  mile.  ^H| 

XI.— Thkory.  i^ 

In  the  presidential  aildress  which  I  delivered  to  the  Society 
of  Telegraph  •  Engineers  and  Electricians  in  IHKO,  1  took  tho 
opportunity  to  formulate  tho  theoretical  views  of  electricity  that 
I  hftd  acquired  at  the  foot  of  Faraday.     It  is  not  given  to  every 
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:^H  haj  to  have  his  grcut  ambitioDB  realisod.  Ono  of  my  ambibiona  oe 
Mwroesi  Uatenor  to  taradAy's  simple  and  doU^htful  lectures  was 
It  be  biB  aaeistant,  and  in  almost  the  lant  invG8ti^rHtion  he  unitor- 
took  oa  electric  induction  in  undcr^^round  wiro«,  it  woa  my 
tririlege  to  see  much  of  him,  and  to  proimre  many  experiments  for 

Karly   in    1854,    at    hie  wi^h,    I  carried    out    for   Mr.    Liitimer 

Cbrk  certain  experiments  on  the  com|>arative  etlect  of  incremoiiLs 

dt^'oltoge  in  increosini;;  the  rate  of  transminsion  of  signals  throu^'h 

long  tele^aph  circuit.     It  was  found  that  variation  of  voltngo  hnd 

90  effect.     Currents  from  ^l    nnd  f>(K)  celle  sent  through  76S  miles 

of  guttoiiercha  cove  rod   underground  wire   showed    precisely  the 

nme  velocity.     Those   exixjriiiientj*    were   sent    by    Faraday    to 

Molloni,  wlio  had   prompl^xl   the  wish,  and  Mulloui  ("Faraday's 

Researches/*  vol.  iii.,  p.   577)  remarkotl :    "  The  ecjual  velocity  of 

currento  of  various  tensions  offers  n  tine  ai*f;umcnt  in  favour  of  the 

opinion  of  those  who  suppose  the  electric  current  to  be  analopou»4 

to  the  vibrations  of  air  under  the  action  of  sonorous  bodies."   This 

ii  to  be  found  in  the  very  lost  contribution  inserted  in  the  greatest 

work  ever  published  on  our  science,    **  Faraday's  Experimental 

Reeearches  in  Electricity." 

Faraday's  views  were  subse^piontly  expounded  and  extended  by 
Maxwell,  who  said  :  *' Faraday,  in  U\a  mind's  eye,  saw  lines  of 
force  traverfiing^  all  s[^iaco,  where  the  mathematician  Haw  centres 
of  force  attracting  at  a  distance;  Faraday  saw  a  medium  where 
they  saw  nothing  but  distance  ;  Faraday  sought  the  seat  of  the 
phenomena  in  real  actions  ^oing  on  in  the  medium,  they  were 
satisfied  that  they  had  found  it  in  a  power  of  action  at  a  distance 
impreasecl  on  the  electric  fluids"  (Maxwell,  *"  Kloctricity,"  vol.  i. , 
p.  10). 

Since  that  porio<t  I  have  never  ro^ai-ded  electricity  as  anything 
elae  but  aa  a  form  of  energy^  and  ItB  effects  as  modcjj  of  motion  of 
the  moleeulee  of  matter  anrl  of  the  other  that  3lle  all  space  ;  and 
daring  my  long  apprenticeship  of  40  years  I  have  never  examined 
one  experiment  or  considered  one  fact  that  was  not  explicable  on 
tbi«  theory. 

It  must  bo  distinctly  understood  that  I  apply  the  term  elec- 
tricity to  that  form  of  energy  which  we  as  engineera  uttliiio  in  the 
service  of  man.  I  do  not  apply  it,  as  some  physicists  do,  to  a  mere 
imaginary  factor  of  this  energy,  sometimes  called  '*  quiintity,"  and 
even  honoured  with  a  unit— the  coulomb.  1  use  it  in  the  sjimo 
aenee  that  we  use  the  terms  light,  heat,  and  sound,  which  are 
aniversolly  acknowledged  to  be  forms  of  energy.  In  my  addreiis 
as  president  of  the  Mechanical  Section  of  the  British  Association 
at  Bath  in  188S,  I  |X)inted  out  the  great  confusion  that  aro^e  from 
thie  misapplication  of  terms,  and  I  sug^cntcd  (.hat  the  disturbing 
factor — the  vague  subjective  unreality  of  the  physicist— might  bo 
called  by  some  other  term.  1  now  ^o  further,  and  suggest  that 
the  term  be  abolished  altogether.  We  can  do  without  lb.  It  in 
not  wanted.  We  have  excluded  the  coulomb  from  our  new  legal 
ffystemof  C.G.a.  units. 

The  electricity  of  the  engineer  is  a  definite  form  of  energy.  It 
has  one  objective  reality  that  wo  can  gencrato,  ut  ilitto,  measure, 
and  eelL  It  is  even  regulated  by  Act  of  rarlinmeat.  It  is,  more- 
over, *'  midorstanded  ol  the  people." 

The  teudency  of  modeni  practice  is  to  im|>ort  simplicity  into 
theoretical  enquiries.  True  theory  docs  not  ref^uire  the  ahtftnit^e 
language  of  mathematics  to  make  it  clear  and  to  render  it  aoccjit 


able.  The  doctrine  of  evolution,  the  prinniulo  of  the  conservation 
of  energy,  the  undulatory  theory  of  light,  tne  thernml  ix|uivnlcuco 
of  work,  the  development  of  electro- cnomical  tran.Mfonimtion,  and 


all  that  is  solid  anu  subtantial  in  science  and  u^fuily  applied  in 
practice,  have  been  made  clear  by  relegating  miithematical  symbols 
to  their  proper  store  place— the  study. 

The  doctrine  of  the  conservation  of  energy  implies  that  energy, 
like  matter,  cannot  bo  created  or  deatroyoa.  Its  form  only  can  ho 
changed.  Ite  total  value  always  remains  the  same,  and  we  can 
always  measure  it  when  all  the  dilferent  forma  m  which  it  exists 
in  the  particular  system  are  taken  into  coiisidpration.  There  hay 
been  no  more  fruitful  principle  introduce'l  into  science  during  tliit? 
century  than  the  e<|uation  of  energy,  which  implies  that  the  total 
energy  of  every  physical  system  is  the  sum  of  all  the  energies  of 
its  different  jwrts,  whether  usefully  or  uHele^jily  ex|jended. 

Maxwell  said :  **  The  special  work  which  Ugh  before  the  physical 
enquirer  is  the  determination  of  the  i{uantity  of  energy  which 
enters  or  leaves  a  material  system  during  the  passage  of  the 
system  from  its  standard  state  to  any  other  delinite  state." 

Every  molecule  at  any  instant  of  tima  is  in  one  place  only,  and 
any  change  of  its  position  during  any  interval  of  time  is  the  result 
of  force  applied,  and  ia  effected  along  a  continuous  path  and  in  an 
orderly  noaooer.  The  laws  governing  the  mode  of  motion,  and 
determining  the  direction,  magnitude,  and  nature  of  the  work 
done,  are  the  objecta  of  physicaTresearch. 

The  molecular  theory  of  electricity,  which  regardH  it  as  a  form 
of  energy,  supplies  the  physicii^t  with  a  fiowerfut  weapon  to  com- 
bine in  one  great  ecionce  of  *'  energetics  "  all  physical  phenomena. 
Maxwell,  had  he  lived,  would  prooably  have  accompli^ho^I  this. 
Ho  raised  a  8U(>erdtructuro  upon  the  foundation-stones  Uid  by 
Faraday.  He  annihilated  action  at  a  distance,  ho  establishcfl  the 
existence  of  stressoH  and  strains  in  the  ether,  and  he  ^howed  the 
identity  of  luminous  and  electromagnetic  waves.  AubHcqucnt 
I  oxi>eriments  have  confirmed  his  views. 

I  Electricitv  is  therefore  energy  which  is  transmitted  by  matter 
and  through  space  by  certain  disturbanoee  the  result  and  the 
<spit\rdent  of  work  done,  and  in  certain  orderly  and  taw- 
'  1  forms,  called  * '  electromagnetic  waves. "  It  is  not 
■  o  conceive  the  other  carved  or  the  molecules  of  matter 
or  excited  in  definite  ijcrirwlic  waves.  A  molecule  is  sub- 
I  all  kinds  of  motion— triui^hitiun,  o±«cillation,  rotation  upon 
rn  axis,  and  revolution  about  some  external  axis,     Clausius 


{Pof/ff.  Ann,f  clvL,  p.  618}  suggested  that  the  atoms  or  groupe 
of  atoms  constituting  a  molecule  revolve  around  one  another 
similarly  i^o  planets,  and  are  sometimes  nearer  to  and  some- 
times  further  from  each  other.  The  difTerence  between  the 
inGmlcly  great  and  the  infinitely  little  is  only  one  of  degree. 
The  motions  of  the  solar  system  and  that  of  a  molecule  of  water 
ai-e  similar.  Thoso  motions  are  imjjurtod  to  and  transmitted  by 
the  uther.  and  they  are  taken  up  jigain  by  matter.  One  kind  of 
wave  gives  us  light,  another  radiant  heat,  another  magnetism,  and 
another  electrification.  The  rate  at  which  these  waves  move  ia 
thosamo-visi.,  30, 000, 000, (MM)  centimetres,  or  19*2,000  miles,  per 
second.  It  is  only  their  form  and  their  froijaency  tliat  differ. 
Matter  and  ether  are  subject  to  strains,  currents,  vortices,  and 
urvlulatiooit^  and  every  f>ingle  electromagnetic  phenomenon  can 
bo  compounded  of  or  reduced  to  one  or  other  of  these  mechanical 
disturbances.  Rotation  in  one  direction  gives  positive  eloctrifi- 
cation  ;  rotation  in  the  opixwite  direction  gives  negative  electri- 
Hcfition.  A  whirl  in  one  direction  gives  us  north  magnetism  ;  in 
another  direction,  south  magnetism.  Hertz,  the  experimental 
exponent  of  Maxwell's  views»  has  shown  the  existence  of  electro- 
magnetic waves,  and  has  proved  their  reflection,  refraction,  and 
tnterforoiico.  The  rate  of  their  propagation  is  the  same  in  ether, 
air,  and  conducting  wirea. 

The  raoHt  recejit  discoveriee  and  de<iuetionBare  all  in  accordance 
with  this  mechanical  theory.  J.  J.  Thomson's  views  that  at  high 
temperiLtuTes,  in  the  act  of  dissociation  ^  all  gases,  and  Dewar  and 
Fleming's  conclusion  that  at  low  tem^jeratures — in  fact,  at  tho 
absolute  rxjro  of  temperature- all  metals  become  perfect  con- 
ductors, might  almost  hare  been  predicted.  Hyeterosia  and 
Fouwiult  losses  are  mere  wastes  of  energy,  due  to  molecular  fric- 
tion or  to  internal  work  done  on  the  molecules,  assisted  by  bad 
design  and  impure  material  ;  but,  being  measurable  and  compre- 
hcnsihlei  their  reduction  to  a  minimum  has  become  possible  and 
actual. 

It  is  a  misfortune  that  a  beautiful  hypothesis  like  Maxwell's 
electromagnetic  theory  of  light  has  been  discu6so<l  almost  solely 
by  mathematicians.  Its  consideration  hiis  been  confined  to  a 
smalt  and  exclusive  class.  It  has  not  reached  the  public,  and 
this  is  to  be  regretted,  for,  after  alt,  it  is  the  many  and  not  the 
few  that  determine  the  acceptance  or  refusal  of  a  theory.  The 
existence  of  the  ether  is  now  thoroughly  compirehensible.  Lighfc 
is  now  regarded  as  an  electromagnetic  disturbance.  The  eye  is 
an  extremely  sensitive  and  delicate  electromagnetic  instrument. 
The  difTerence  between  luminous,  thermic,  and  electromagnetic 
waves  is  one  of  fre<]uency  and  form.  We  thus  have  to  consider 
the  propagation  of  thews  wave;*  not  only  in  the  conductor  and  in 
the  dielectric  in  the  direction  of  the  circuit  itself,  but  in  the 
ether  at  right  angles  to  this  direction.  The  former  produces 
currents  in  the  conductor,  and  the  lutter  in<luction  and  secondary 
effects  in  contiguous  conductors.  Thus  it  Is  easy  to  see  why  elec- 
tric and  magnetic  lines  of  force  are  at  ri^ht  angles  to  each  other, 
nnd  each  of  them  ]ior|tendicuIar  to  the  hne  of  propagation  of  the 
primary  electromagnetic  wave,  and  why  the  transvors^il  disturb- 
ances are  secondary  waves  of  electromagnetic  energy  which  can  bo 
transformed  into  electric  currents  of  opposite  direction  whenever 
contiguouB  conductors  lie  in  their  patli  so  as  to  be  cut  by  these 
lines  of  force  in  the  proper  direction.  Ini]  action  is  thus  mere 
transformation  of  energy  wnoso  direction  and  magnitude  are  easily 
cnlculnterl. 

It  16  by  Following  out  this  lino  of  thought  that  I  have  recently 
succeeded  in  sending  messages  by  Morse  signals  across  the  Bristol 
Channel  between  Luvornock  and  Flat  Holme,  a  distance  of  3'1 
inilofl.  Tho  olectromagnotic  disturbances  were  excited  by  primary 
alternating  currents  in  a  cop|>er  wire,  I, '237  yards  long,  erected  on 
poles  along  the  top  of  the  cliff  on  the  mainland.  The  radiant 
electromagnetic  energy  was  tranflforraed  into  currents  again  in  a 
secondary  circuit,  610  yards  long,  laid  along  the  island.  The 
strength  of  these  secondary  induced  currents  complied  almost 
exactly  with  calculations.  The  rosidts  attained,  tho  apparatus 
used,  the  precautions  taken  to  separate  ejects  of  induction  from 
olTects  from  conduction  ;  the  elimination  of  mere  earth  currents 
from  electromagnetic  disturbances  in  air,  will  form  the  subject  of 
a  se^iarate  paper,  for  their  proper  conaidcration  would  be  too 
tedious  for  an  address.  I  allude  to  thorn  now  only  to  illustrate 
the  existence  of  one  of  the  greatest  proofs  of  the  truth  of  a  theory — 
viz  ,  tho  practical  development  and  verification  of  a  conclusion 
predicted  from  more  theoretical  considoration. 

Tho  ot^cillutory  character  of  the  discharge  of  a  liCyden  jar, 
which  was  discovered  by  Henry  in  1842,  is  an  admirable  proof  of 
this  molecular  theory.  If  two  fars,  precisely  similar  as  regards 
cajiacity  and  circuit  inertia,  bo  placed  near  each  other  with  their 
pianos  parallel,  and  one  of  them  is  charged  and  discharged,  tho 
other  responds  sympathetically,  as  do  two  similarly  pitched  tuning- 
forks  when  one  is  excited.  Prof.  Oliver  Lodge,  who  has  made 
this  field  his  own,  hw  shown  that  by  varying  the  capacity  of  the 
jars  and  the  inertia  of  the  circuit,  oscillatione  can  be  produced  to 
give  any  required  rate  of  oscillation  from  one  to  300,000,000  per 
second. 

In  A  room  or  theatre,  when  these  dischargee  are  excited,  it  is  a 
common  thmg  to  ^ee  symimthetic  sparks  uuon  the  spangled  walls, 
and  nmong  the  metallic  oojocts  scattered  aoout.  Tlie  whole  place 
is  an  electric  field,  which  is  violently  disturbed  at  every  spark,  and 
everything  which  is  '*  syntonised, "as  Oliver  Lodge  calls  it,  to  tho 
main  discharge,  responds  in  this  way. 

It  is  impossible  to  account  for  these  eOocts,  which  are  all 
cases  of  transformed  kinetic  energy,  except  on  tho  mechanical 
theory  which  I  have  advanced.  We  have  a  source  of  disturbance, 
we  have  energy  transmitfod  in  waves,  wo  have  waves  transformed 
into  disturbance  again.     Energy  passes  through  its  various  stages 

by  the  motion  of  matter  and  tho  action  of  tho  ethor.    Everythlog 
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is  accounted  for  and  nothing  la  loet.  vVaftte  energy  only  moans 
energy  in  the  wrong  place. 

The  advance  of  our  knowledge  in  this  branch  of  electrical 
development  haa  been  very  much  retarded  by  the  phantoftiea  of 
viflionary  mathomaticians  who  monopotise  the  columnfl  of  our 
technical  literature  and  fill  the  mirul  of  the  student  with  false 
conclusions.  I  have  no  gyinpathy  with  the  pure  mathemnticidn 
who  scorns  the  practical  man,  ^colfs  at  his  oxporionce,  diroctp  tho 
universe  from  hia  couch,  nnd  invontB  livwe  to  suit  hie  fads.  Tho 
American,  in  his  <iuaint,  humorouB  way,  said,  *'  Theory  without 
practice  is  absolutely  a  worthless  commodity  ;  practice  without 
theory  in  worth  about  IGdol.  a  week  ;  but  when  both  are  well 
combined  in  one  man  of  sound  judgment,  the  combination  is  worth 
up  to  IO,(K)Odol.  a  year." 

My  sympathies  are  with  the  eamoat  worker  who  oaks  Nature 
direct  quefitiona  by  sheer  experimental  prodding,  who  olicita  from 
her  stronghold  the  secreta  of  tier  prison-house,  who  preeents  gratui- 
tou£>ly  to  the  world  the  efforts  of  ms  labours  in  plain  language,  and 
who  in  willing  modestly  to  follow  in  the  footsteps  ox  his  great 
masters— Faraday,  Maxwell.  Kelvin^  Von  Helmlioltz,  and  Rayleigh, 
Such  men  ure  to  be  found  on  both  sides  of  the  Atlantic.  Our 
own  Procftdings  chronicle  the  work  of  Hertz,  Tesla,  and  Elihu 
Thomson, 

I  must  not  exclude  the  teacher,  the  much -abused  professor,  who 
combines  practice  with  theory,  and  who,  in  our  technical  institu- 
tions, is  training  up  a  body  of  youths  destined  to  carry  on  tho 
great  work  of  the  future.  Amongst  these  able  men  there  is  no 
one  who  has  earned  a  more  richly -deserved  reputation  than  my 
predecessor  in  this  chair  (I*rof.  A3Tton). 

XII. — CoNCLl'SlON. 

Although  my  practical  ex^^erience  extends  over  40  years,  my 
personal  reminiseenceH  commence  with  the  reign  of  the  Queen, 
and  are  therefore  coincident  with  the  Victorian  era.  When  we 
look  around  us  and  think  of  what  we  have  now»  it  is  well  to 
think  sometimes  of  what  we  hod  not  in  days  gone  by.  I  was 
bred  in  a  Welsh  seaport  town  which  had  no  gas,  there  was  not 
a  steam-engine  in  the  place,  the  mails  came  from  London  by 
ooaeh,  there  was  no  railway  in  the  country,  photography  was 
unknown,  there  was  no  daily  paper»  but  on  indiHerent  weekly 
journal  was  slightly  supported.  A  letter  to  London  cost  Is.  The 
flint  and  steel  and  tinder-box  were  stiK  in  use,  and  the  luoifcr 
came  one  day  as  a  wonder  and  a  surprise.  Artificial  illiuninfi 
tion  was  obtaineil  amongst  the  lower  classes  from  (he  rushlight 
and  the  tallow  dip.  The  moulded  candle  came  as  a  luxury  to 
the  upper  classes.  Snuffers  were  in  use,  and  an  oil  lamp  was  a 
curiosity.  Think  of  the  luxuries  we  have  now  :  of  what  science, 
and  especially  electricity,  is  daily  doing  for  ua.  Progress  is 
advancing  with  such  rapid  strides  that,  when  the  time  comp-s  for 
my  son  to  chronicle  to  some  institution  of  ethereal  engineers  lun 
experience  of  50  years*  observation,  the  j>eoplo  of  his  day  may  luuk 
back  with  pity  and  amusement  at  the  backwardncNS  of  the  times 
of  1893.  Even  thi^^  address  may  be  (iuote<1  as  an  illustration  of 
the  ignorance  of  the  great  Victorian  [terio<l. 

(Cannot  the  electrical  engineer  cltiiin  sonje  share  in  the  progress 
of  the  world?  Has  he  not  robbe<l  llm  thundor  of  ila  terror?  Has 
he  not  auniiiilatcd  space,  bridged  tho  ocean,  and  brought  tho 
Antipodes  within  the  same  fold  as  home  ?  Hoe  he  not  sent  light- 
nings from  heaven,  HO  that  they  go  and  sny  unto  us,  "Here  wo 
are  ?  And  are  not  all  nations  of  the  earth  moro  amenable  to 
reason  and  lc*«  subject  to  j»ft**ion  when  they  are  brought  within 
speaking  distance  of  each  other?  Is  it  nothing  to  h:ive  brought 
health  and  comfort  and  cheerfulnosa  into  the  house  and  security 
into  the  street?  Is  it  not  something  to  hnvo  rondorod  a  first 
clasa  railway  carriage,  flying  at  the  rate  of  70  miles  an  hour,  as 
safe  OS  one's  bod  ?  He  has  probed  the  doep,  unfathomed  caves  of 
ocean.  He  has  extracted  the  precious  metals  from  their  stony 
bed.  Ho  warns  us  of  approaching  storms,  and  brings  to  our  very 
hearths  the  tamed  energy  of  the  roaring  torrent.  Commcrco, 
civilisation,  |>olitics,  and  life  have  all  been  benefited  by  his  skill 
and  invention,  and  history  cannut  fail  to  record  the  names  of 
those,  among  whom  ure  many  members  of  this  Institution,  who, 
in  this  great  Victorian  era,  have  done  so  much  to  discharge  one  of 
the  highest  duties  of  man,  the  fulfilment  of  the  functions  of  the 
true  engineer. 


COMPANIES'  MEETINGS. 


PHYSICAL  SCIENCE  IN  INDIA. 


Sir  Chaa.  Elliott  bos  given  the  handsome  donation  of  Rs.  5,U(K>» 
Bays  the  Indian  Engineer,  for  the  encouragament  of  original  re- 
search in  physical  science  in  Bengal.  The  interest  on  this  sum  is 
to  be  awardell  annually  for  the  beat  original  essay  comijoeed  and 
published  during  the  year  describiug  tho  results  of  oriL'inal  re- 
search or  investigation  in  any  branch  of  i>hysical,  cnerntcal, 
mathematical,  or  natural  science.  It  will  be  called  tho  *'  Elliott 
Prize  for  Scientific  Research."  Any  native  of  Bengal,  or  any 
Eurasian  or  domiciled  European  residing  in  the  province  will  ha 
eligible  to  compete.  The  trustoea  will  be  the  President  of  the 
Asiatic  Society,  the  VioeChancellor  of  the  Calcutta  University, 
and  the  Director  of  Public  Instruction,  Bengal. 


^Mrt».— Out  of  85.000  houses  in  Paris  20,000  only  are  lighted  by 

>^  1891  the  sale  of  gas  amounted  to  283,00(1,000  cubic  metres. 

~  number  of  incandescent  lamps  now  in  use  is  given  at 


^         >Jn  1891  I 
^m  ^mfd  nun 


ELMORE'S  FRENCH  COPPER  DEPOSITING  COMPANY. 
LIMITED. 

An  extraordinary  general  meeting  of  this  Company  was  held  on 
Wednesday  at  the  Cannon-street  Hotel,  under  the  presidency  of 
Major  Charles  Jones,  R.A. 

The  Ch&irmon  said  that  in  April  lost  it  was  decided,  on  the 
recommcDdution  of  tho  Board,  to  increase  the  nominal  capital  of 
the  Company  by  the  creation  of  100,000  preference  shares  of  £2 
each.  Power  was  taken  to  issue  00,000  of  these  shares  so  aa  to  raise 
JC120,0(X)  iidditioiial  working  capital,  which  was  considered  neces- 
sary to  meet  tho  liabilities  of  the  Com|)any,  and  to  enable  the 
management  to  push  the  manufacture  on  the  largo  scale  for  which 
their  works  at  Divoa  had  been  erected.  Had  that  capital  been  fully 
subscribed,  they  would  have  proved  months  ago,  not  only  that  tho 
Elmore  process  was  a  commercial  success,  but  also  that  it  was  a 
financial  success.  Unfortunately,  throuah  various  causes,  confi- 
dence in  tho  Elmore  atfairs  had  been  shaken,  and  consequently 
their  preference  issue  was  not  responded  to  snlficiently  to  enable  the 
Directors  to  carry  out  tho  programme  which  ihey  had  sketched  out. 
As  their  appeal  for  further  subscription  of  the  preference  capital 
was  inade(|uately  responde<I  to,  they  had  not  been  able  to  maintain 
the  output  at  the  factory  on  the  scale  reached  in  October  last  (a 
scalf>  which  would  have  paid  all  expenses  and  loft  a  profit),  not 
having  money  to  purchase  sufhcient  supplies  of  copper,  and  not 
being  able  to  see  tneir  way  eutficiently  far  ahead  to  justify  them 
in  taking  large  orders  for  forward  delivery,  and  consequently  such 
orders  had  been  reluctantly  refused.  In  November  the  Directors 
informed  the  shareholders  that  thoy  hatl  made  a  contract  with 
substantia]  pvrsoiiB  for  placing  the  i'^Ji.U^X)  tirst  mortgage  deben> 
tures  then  propofod  to  t)c  issued.  Unfortunately  they  wore  misled, 
and  these  persona  had  failed  to  carry  out  their  agreement,  thus 
placing  the  Company  in  a  position  of  great  difficulty.  The 
money  thoy  required  had  not  been  forthcoming,  and  ihey  were 
about  to  ask  tho  shareholders  to  sanction  an  increase  in  their 
borrowing  f)owers,PO  as  to  carry  out  another  scheme  which  had  been 
suggestetl  to  them  for  raising  ^tdditiunal  working  capital.  After 
pointing  out  what  were  the  capabilities  of  the  Company's  magnifi- 
cent plant  at  Dives,  the  Chairman  went  on  to  say  that  they  must 
either  raise  more  capital  by  some  such  scheme  as  they  were  going 
to  submit,  they  must  sell  the  Company  outright,  or  they  must  re- 
construct. To  raise  this  money  and  to  provide  for  their  accrued 
liabilities  in  England,  the  following  scheme  had  been  proposed  ; 
That  they  should  issuu  0  |>er  cent,  first  mort/gage  debenture 
Htock  to  tho  amount  of  i'lOO.UOd,  redeemable  in  five  years  at  £105. 
That  the  holders  of  tho  existing  £SO,000  first  mortgage  de- 
benture stock  should  exchange  their  stock  either  for  prefer- 
ence sharee  or  new  debenture  stock.  That  their  English 
oreditors,  nearly  all  of  whom  were  very  friendly  and  ready  to  help 
tho  Company,  should  take  preference  shares,  as  far  tm  possible,  in 
payment  of  their  debts,  nml  that  the  remainder  of  tho  now  debeo- 
turesshould  be  taken  up  by  tho  urosontsharelioMeraof  theCompany 
fur  rsifih,  thus  providing  the  ^tdditiorml  napital  re4|uirc<l.  It  was 
only  by  some  sacriHco  on  tho  part  of  all  concerned  that  they  could 
hope  to  savo  the  shin,  and  obviate,  if  not  the  loss  of  everything,  a 
serious  loas  all  totinil.  A  largo  part  of  tho  present  debenture  stock 
holders  had  already  consentoa  to  exchange  their  stock  for  prefer- 
ence shares,  and  those  nt  a  meeting  recently  held  approved  of 
the  scheme.  Tho  Chairman  concluded  by  moving  '*  That  the 
Directors  be  cmpoworod  to  borrow,  for  the  pur^wsos  of  the  Com- 
[>any's  bii^inc!^,  a  total  amount  not  exceeding  at  any  Lime  tho 
flub.'*cnbod  capital  of  the  Coni|Ninv." 

Sir  James  HaokooxLe  seconded  tho  resolution. 

M.  Secretan,  after  dealing  with  tho  present  [iosilion  of  afiairs, 
said  that  if  tho  Company  were  not  able  to  Hnd  the  noccsBary  funds 
promised  from  the  beginning  the  works  would  be  condemned  to 
inactivity,  and  other  peoj)lc  with  more  eonlidonco  would  make  a 
fortune  on  their  ruins.  If,  on  the  contrary,  their  help  were  forth- 
coming, this  was  what  thoy  could  ex|ioct :  With  £30,000  paid  over 
to  Tans  they  would  be  able  in  a  very  short  time  to  produce  and 
soil  l^J  tons  [jcr  mouth,  wliioh  would  give  a  profit  of  £11,550  per 
annum  ;  with  i'40,<XK)  thoy  could  make  a  profit  of  il'2S,\0i) ;  with 
£541,000  a  profit  of  £35.250,  or  with  £ft),mX)  a  profit  of  £58,950. 

After  fonsidorable  discussion  the  resolution  was  agreed  to, 
and  the  Chairman  announced  that  unless  the  Board  were  able  to 
carry  the  suheme  through  the  Company  would  bo  lost. 


CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY. 

LIMITED. 

On  Wednesday,  Mr.  Charles  (irey  Mott  (tho  chairman)  presided 
at  tho  seventeenth  ordinary  general  meeting  of  the  above  Company, 
held  at  Winchester  House,  E.C.  The  Secretary  (Mr.  W.  F. 
Knight)  having  read  the  notice  convening  the  meeting,  and  the 
report  being  taken  as  read. 

The  Cbalnxuui  moved  the  adoption  of  the  report  and  accounts. 
Although  they  would  have  been  glad  if  they  hod  had  a  larger 
accession  of  traffic  during  the  past  year,  and  had  been  able  to  pay 
a  bettor  dividend »  yet  on  tho  whole  ho  thought  they  would  agree 
with  bim  that  the  report  showed  very  decided  progress,  and  that 
the  condition  of  the  line  altogether  was  satisfactory.  During  the 
past  half-year  they  had  carried,  including  an  estimate  for  the 
sensonticket  holders,  0(M>,000  more  passengers  than  in  the  same 
|ieriod  of  the  previous  year.  Since  the  opening  of  the  line  down 
to  the  present  they  had  conveyed  over  12,000,000  passengers, 
and    hod    carried    them    safely    and     without     any    accident 
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of  any  confiequeuce.  They  knew  well  that  durinf;  tho 
«irly  part  of  t.heir  oxporience,  ho  had  hat!  year  after 
yenr  to  deplore  that  there  were  »o  many  fJirticnltie}*  in  wmkinfr, 
»ml  thul  their  tiaJtic  had  tlicr<;hy  ?«iill'fred.  Jt  hhh,  Imwovcr, 
•*iiti»Uctory  to  leoi  that  during  the  Innt  half  ye^r  they  liarl  practi- 
cally had  no  stoppages  of  that  Kinfl.  He  did  not  think  thuro  wa**  a 
rziilway  unywhere  which  cotdd  (»ive  hetirr  cxi>orienco  of  ftb.-^ohito 
HoikiML;  both  ow  ref^anlod  punrtiiality  and  rej^idarity  and  iMuiveni- 
ence  than  could  ho  afforded  by  their'  line.  And  coiif^idcrin^  thiit, 
lliAt  was  the  first  electric  railway,  and  that  it  had  only  been  in 
oftcration  for  two  yearn,  it  au^nired  well  for  tho  fuiuro  of  similar 
umlertakinpa.  He  thought  they  \\w\  done  fairly  well  durinf;  the 
half-year.  The  Comi>any  had  considerably  inaprovei  its  pOHJlioii 
financiaJly.  A  voarapo  they  hod  a  lar$;o  amount  of  Lloyd's  bonde 
and  a  considerable  amount  of  debts,  winch  |)rcs*ed  heavily  ii\Km 
the  minde  of  tho  Chairman  and  Heart!  Ho  waK  happy  to  say  that 
thoae  amount«  had  been  \ery  largely  reduowl,  and  tiince  the 
accounte  wore  published  they  hud  been  able  to  jwiy  off 
every  debt  that  they  owed,  and  they  had  funds  in  hand 
sufficient,  if  neceMtiry,  to  pay  off  every  one  of  the  Lor- 
minablo  debentures,  which  would  come  due  in  the  next 
nine  months.  Therefore  their  position  6nanoialty  wa»  ex* 
oeedinffly  etronpj.  Turninpj  to  the  capitAl  account,  they  would 
Me  that  durin{^  the  pa^t  half-year  they  had  lAHued  preference 
•hares  to  the  amount  of  £lH,iJ50,  and  they  hud  oxpendc<l  £4,456 
out  of  that  on  capital  account.  They  had  [mid  off  1T>,0(X)  of 
debentures,  and  they  had  reduced  their  debtn  hy  i'S.tXK).  which 
accounted  for  the  £1K.0(X)  raiflcd  on  tho  other  aide.  Since 
the  accounts  were  prepared  thcv  had  issued  sorao  further 
aznount«  of  preference  stock,  and  they  bad  iseued  all  they 
intended  to  do  for  some  time  to  come.  An  regarded  the 
question  of  debenturee,  in  order  to  t^ive  the  existiug  debenture 
holders  everv  reasonable  op[x>rtunity,  the  Directors  had  offered  to 
them  that  they  ehould  convert  their  present  debentures  into  the 
permanent  4  |>er  cent,  debenture  stock  at  [>ar,  or  if  they 
preferred  it,  that  they  shouhl  receive  in  exchange  5  per 
cent,  preference  stock,  also  at  par.  About  one  quarter  of 
the  amount  of  tho  debenture  debt  was  so  converted,  but  the 
other  three-quarter**  had  not,  and  would  liave  to  be  paid!  off 
oi  dealt  wtLli  from  time  to  time  in  cjming  years.  Tliose  who 
took  advantage  of  the  otler  mmle  by  the  Directors  were  very  wise. 
Their  debenture  capital  ha<l  rinen  to  a  considerable  premium,  and 
he  had  no  dotibi  that  it  would  go  much  highor,  aj*  It  waa  jtorhaofl 
aa  eafe  and  secure  a  stock  to  be  had.  Fortunately,  as  they  could 
lAiue  thbt  debenture  ^tock  from  time  to  time,  they  would  be  able 
so  far  to  rodaee  the  amount  of  their  debenture  interest,  and  he 
anticipated  that  in  future  they  would  be  in  a  (H>8ition  to  make 
each  half-year  a  considerable  additional  savini;  in  interest.  Now, 
a«  far  aa  the  revenue  wns  concerned,  their  reoei[)t«  from  passengers 
in  tho  six  mouths  had  boen  £'21,46'2,  ua  against  £19,560  lu  the 
same  period  of  1891.  Their  Hoaeon- tickets  had  yielded  £540,  as 
compared  with  £1241)  ;  and  [mrcels  and  other  small  rccctplK. 
£15  as  against  £5.  Tho  parcel  traffic  was  slowly  augmenting, 
and  the  Directors  had  under  consideration  whether  they 
could  not  considerably  deveIoi>  it.  Their  transfer  fees  were 
£0  against  £4  ;  rente,  £<'>4j'2  against  £4^i5  ;  sundry  receipts. 
£63  against  nil.  This  made  a  total  for  the  half-year  of  £'2*2, 6o2,  or 
an  increase  of  £'2,4t>9.  Well,  they  knew  that  in  most  railways  an 
increase  in  the  gross  traffic  did  not  imply  a  net  increase,  because  it 
was  often  absorbed  by  working  expenses.  He  was  glad  to  say 
that  that  was  not  the  case  wilh  them.  The  expenditure  for  main- 
tenance had  been  decreased  by  £101  ;  their  locomotive  expenditure 
had  augmented  by  £14>i  ;  carriage  rei>air8  increased  by  £51  ; 
traffic  expenses  had  diminished  by  £317  ;  general  expenses  were 
£110  greater;  law  charges  were  £8  more;  whilst  the  rates  and 
taxee  remained  the  same.  The  result  was  a  net  decrease  of  £1*27 
as  compared  with  the  correftf>onding  half  of  lant  year  Well,  the 
totai  result  of  the  half-year  was  that  they  hud  mode  a  [>rotit  of 
£7,262,  as  against  £4,7*27  in  the  corresponding  perio<l  of  IHUl. 
That,  added  to  the  balance  brought  forward  and  bankers'  intcrcj<t, 
amounted  to  £S,;i04,  of  which  the  debentures  absorbed  £4,1259, 
leaving  £4,045  available  for  dividend.  That  would  pay  5  |>er  cent. 
on  the  preference  shares,  and  |  per  cent,  on  tho  orrlinary  stock, 
£822  being  carried  forward  to  the  next  account.  So  far  as  ihe 
present  half-year  was  concerned,  he  was  happy  to  say  that  the 
working  showed  a  mout  sutistactorily  increofeu  trafGc  ;  an  average 
increase  of  £1 50  a  week  had  taken  place  since  January  1,  and  if 
that  traffic  continued,  he  hoi>cd  that  when  they  next  mot  they 
would  have  a  more  satisfactory  dividend  bo  declare  than  on  that 
occasioo.  Now  they  would  doubtless  be  Interested  to  see  how  far 
the  electric  working  promised  to  be  really  successful  and  econo- 
mical. They  had  baa  four  half-years'  working,  and  couhl  farm 
some  kind  of  comparison  and  see  how  thev  stood  In  the  tirst  half 
their  locomotive  ex[)enBe8— that  is,  all  the  expenses  wiuch  wore 
now  comprised  under  the  ox[}cnditure  of  an  ordinary  steam  rail- 
way— were  9d.  per  train  mile:  in  tho  second  half  year  they  were 
reduced  to  7*9d.  ;  in  the  third,  to  7  7d.  ;  and  last  half-year 
to  7*ld,  Now,  in  order  to  make  a  fair  comparison  with 
the  locomotive  expenses  on  steam  railways,  such  as  the 
Midland  and  the  London  and  North -Western,  they  munt 
recollect  that  the  latter  take  the  price  of  coal  at  the  pit's  mouth 
and  have  no  carriage  to  pay.  On  the  other  hand,  the  City  and 
South  Ix>ndon  line  had  to  pay  the  carriage  from  the  [>it  to  L^ondon, 
and  a  further  sum  for  cartage  to  their  de^X't  ;  but  if  they  took  the 
price  at  the  pit,  their  locomotive  expenses  would  be  ^Id.  per  train 
mile.  On  a  steam  line  the  rate  was  rarely  lower  than  Od.,  except 
under  pf>ocial  circumstancea.  and  it  generally  ranged  from  Od. 
upwards.  Of  course,  their  trains  were  not  of  siich  carrying 
ca|>acity  as  an  ordinary  railway,  but  thoy  had  run  in  tho  nati- 
ye*r»    roughly,  about    70,000    trains,   and    they  had    averaged. 


including  season -tickot  hulderH,  about  4S  i^nssongors  in  each  train. 
The  firpt  half-year  the  average  was  45,  the  sooond  46.  tho  third  47, 
and  the  fourth,  48  paasienporfl  \ier  train.  That  was  a  eurioos 
thing  ;  but  they  mu«t  remember  that  that  average  w:w  con- 
siderably le.«s  than  half  tho  capacity  of  their  trains,  and,  thero- 
foro,  however  large  tlicir  trains  were,  they  would  not  gain 
by  the  size  of  the  trainn.  Therefore  wfien  he  said  that  their 
o.x[>ense8  were  reduced,  as  ho  stjiteil  thoy  would  be  on  the 
same  comparison  of  5|d.,  they  Mutually  did  a-*  much  work  as  if 
they  had  a  much  larger  and  a  more  extensive  train  which  was  only 
one  (pmrter  full.  Now  the  total  [>orcentago  of  working  ox[>enBefl 
wfis  7!>  |>er  cent  of  their  receipts  in  the  first  half-year,  76  per 
cent,  in  tho  second,  70  per  cent,  in  the  third,  and  67 '9  per  cent,  in 
the  fourth  or  last  half-year.  They  would  therefore  see  that  the 
expenses  were  being  reduced  steadily  and  iMitisfactorily.  Then, 
again,  if  they  wished  to  comj.>are  their  percentage  of  receipts  with 
the  ordituiry  railway,  thoy  must  take  away  out  of  their  expenditure 
the  expenses  connected  with  tho  lifts,  which  formed  no  part  in  an 
orrlinary  railway.  If  they  did  that,  they  would  find  that  their 
ex()en«e8  amounte<l  to  only  59i  per  cent,  of  the  receipts,  which 
was  very  nearly  the  same  as  the  perceDtoge  of  the  large  railways. 
8ome  of  tho  lines  were  a  little  less  than  that,  but  the  City  and 
South  fy)ndon  line  was  rapidly  coming  down,  and  hoho|>ed  a.")  the 
tralfic  increased  there  would  he  a  considerable  diminution  in 
that  item.  During  tho  pu^t  half  year  they  hud  run  in  the 
busy  times  an  additional  train  8er^-ice,  which  bad  involved  an 
average  of  1  ,(H)U  miles  a  week,  and  therefore  their  train  mileage 
bad  considerably  increased.  Of  courso,  they  wore  giving  more 
accommodation.  The  result  was  that  their  receipts  per  train  mile 
were  2s.  O^d.,  against  2s.  Id.  in  the  corresponding  half-year, 
whilst  in  the  previous  half-year  they  were  28.  2^.  Thus  they 
were  2d.  i>er  train  mile  leas,  but  that  was  an  inevitable  consociuence 
when  additional  trains  were  put  on.  On  tho  other  h&ud,  their 
expenses  per  train  mile  were  Is.  9id.  in  the  first  half-year.  Is.  7id. 
in  the  second,  Is.  7id.  in  the  third,  and  Is.  5id.  last  half-year. 
Thus,  their  expenses  i>cr  train  mile  were  diminishing.  Tho  share- 
holders had  some  time  ago  authorised  the  Directorrf  to  convert 
their  ordinary  share  capital  into  stock.  They  hod  availed  them- 
Hclvos  of  tho  power,  nma  during  the  past  j'ear  they  had  converted 
the  {?O0,(X>0  shares^  Into  coasoltdated  ordinary  stock,  and  that  con- 
version had  already  been  largely  carried  out.  There  now  remained 
»ome  3,000  shares,  and  they  proposed  to  ask  the  shareholders  to 
convert  those  into  cousolidatod  stock,  so  that  tho  whole  of 
the  share  capital  of  the  Company  would  be  in  the  form 
of  stock.  It  would  bo  much  more  convenient  for  every  pur- 
pose. The  only  other  point  was  the  ]>osition  of  their  parlia- 
mentary business.  They  would  remember  that  tho  Bill  of  last 
session,  owing  to  the  dipaolution,  could  not  be  proceeded  with, 
and  it  was  carried  over  to  the  present  Parlinmont.  It  would  now 
take  its  courso  from  tho  point  at  which  it  left  off,  so  that  much 
additional  ux|jea})e  by  the  transference  would  not  be  incurred.  He 
hoped  that  the  Bill  would  pass,  because  the  rapid  increase  in  their 
tra^rj!  would,  he  feared,  tax  the  energies  and  means  which  they 
Imd  before  they  could  get  any  relief  under  that  Act.  With 
regard  to  tho  (,'lapham  extension,  they  intended  to  carry  out  a 
small  |)ortion  of  that  to  give  relief  in  sidings  at  Stockwell.  They 
believed  it  would  produce  excellent  tratnc,  but  it  was  of  no  use 
proceeding  with  that  until  they  had  some  means  of  dealing  with 
the  City  tralGc,  and  it  would  bo  useless  to  complete  that  line  at 
the  present  moment.  They  thought,  therefore,  it  would  be  better 
to  leave  tho  Bill  in  abeyance  for  the  present,  and  thoy  had 
launched  a  small  Bill  to  give  them  an  extension  of  time, 
BO  that  they  might  know  wiiat  work  they  would  carry  out 
with  tho  Itdington  extension.  They  had  met  with  con- 
.<4iderable  opposition  from  the  local  vestry  in  regard  to  the 
Sbockwell  sidings  as  to  tho  FX>sition  for  the  temporary  shaft,  bub 
they  intended  to  proceed  with  the  work,  and  had  already  sealed  a 
contract  for  tho  carrying  out  of  the  work  without  further  delay. 
He  then  moved  the  adoption  of  the  report  and  accounts. 

Mr.  Sampson  Banbury  r^econded  the  motion. 

A  Shareboldcr  then  asked  what  was  the  amount  of  the  increafle 
in  the  receipts  during  the  present  year,  and  was  informed  by  the 
Chairman  tnat  for  the  four  weeks  the  augmentation  amounted  to 
£62o. 

Mr.  Drake,  who  had  an  several  occasions  severely  criticised  the 
policy  of  the  Board,  thought  the  time  had  come  when  they  might 
congratulate  themselves.  He  considered  that  the  horizon  was  now 
clear,  and  that  the  rhnirman  was  going  to  come  out  triumphantly 
after  all.  Although  only  a  small  dividend,  it  gave  promise  of 
better  results  in  the  future.  He  admitted  that  he  had  been  in  the 
wrong,  and  that  the  Board  was  in  the  right,  and  he  thought  that 
the  Board  should  "  have  its  head  '"  like  a  racehorse. 

Mr.  Mlddleton  characterised  tho  dividend  of  (|  per  cent,  as  a 
beggarly  return  for  the  money  invested  in  the  Company.  He 
thought  there  wore  ways  and  means  of  improving  the  returns.  The 
traffic  was  caiuiblo  of  further  development,  and  the  attention  of  tho 
Board  and  their  staff  should  be  directed  more  particularly  to 
extending  that  trathc.  He  cont«nded  that  thousands  of  pounds 
hod  been  expended  ujx>n  jilant  and  rolling  stock  which  wiw  lying 
idle  at  Stockwoll.  There  woa  tho  fact  before  them,  that  whilst  they 
had  increased  the  train  mileage,  thoy  had  decreased  the  receipts 
per  train  mile.  Nevertheless  Uieir  thanks  were  due  to  the  manager 
and  tho  chief  engineer  for  their  efficiency  in  dealing  with  the  truBc 
and  general  working.  He  was  of  opinion  that  the  Directors 
should  modify  their  Fees,  and  that  the  eti'orts  of  all  should  be  put 
iowarrls  perfecting  the  undertaking  without  extending  their  wings 
to  Islington  or  anywhere  else. 

Tho  Chairman,  in  reply,  expressed  bis  thanks  to  Mr.  Drake  for 
his  kind  romarkH.  With  regard  to  Mr.  Middleton's  statements,  he 
had  no  doubt  that  in  the  future  tho  increased  train  mileage  would 
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bring  in  ftagmented  receipts,  but  it  wu  uBeleas  to  put  on  still 
furtner  trainH«  a»  that  would  reduce  the  receipts  and  dividendB, 
They  had  not  rwlucotl  their  fnroa.  as  Mr.  Mid'Ueton  !»oomod  to 
think,  but  had  increased  them.  The  average  receipu  per  (Mwsenger 
this  time  last  year  were  r7f><l..  now  they  were  l'64ti.  per  i»apsentrer. 
It  was  very  clear  what  hod  arisen.  They  were  oncoura(;ing  niidrlle 
day  traffic,  and  would  derive  benefit  from  it.  He  differed  with 
Mr.  Middleton  on  the  subject  of  directors'  fees.  They  formed  & 
large  percentage  in  the  early  history  of  every  railway,  but  that 
diminished  year  by  year. 

The  motion  was  then  put  and  was  carried  unanimously. 

Messrs.  C.  SeymourGrenfell  and  H.  Tate,  the  retiring 
directors,  were  reelected,  as  were  aUo  the  auditors,  Messrs. 
Turquand,  Youngs,  Weise,  Bishop,  and  Clark,  and  Mr.  J,  L.  Oliver. 

A  spGcial  meeting  was  then  held,  when  the  following  resolution 
WM  passed :  "That  the  existing  issued  ordinary  stocks  be,  and 
are  hereby,  converted  into  consolidated  ordinary  stock." 


* 
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PORTRUSH  ELECTRIC  RAILWAY. 

The  seventeenth  hnlf-jearly  meeting  of  the  Oirurtors  and  share- 
holders of  the  Portrush,  Giant's  Causeway,  and  Buf»h  Valley 
Railway  and  Tramway  C-ompuny  was  hold  in  the  Company » 
offices,  Portrush,  Inst  Saturday,  Dr.  Anthony  Traill,  J. P., 
F.T.C.D.,  chairman,  presided.  The  rejtort  was  ununimously 
adopted  as  follows:  "  Your  Directors  he^  bo  submit  for  bho 
approval  of  the  shareholders  their  annual  ro(K)rt  to  December  .'{t, 
1872,  which  completes  the  tenth  year  sincu  the  line  wjls  opcneil 
for  traffic.  Your  Directors  have  to  report  a  diminution  in  the 
receipts  under  every  head  during  the  piu't  year  a»  comjKired  with 
those  of  the  year  1891,  though  the  total  is  still  in  excess  of  that  of 
the  year  1890.  In  the  uassenger  traffic  there  has  bam  a  falhnir 
off  in  the  numbers  to  the  extent  of  1,591  first  clawB  and  5,KI7 
third-class  i^assengerw,  making  a  total  of  84, 97^.  conipnreil 
with  91,61)8  in  1891  and  82,HU2  in  189(1  The  receipts  have 
consequently  fallen  to  £t2,663  ,0b.  5c1.  as  compared  with  £'2,H30, 
4a.  2d.  in  1S91  and  £2,579.  lOa.  5d.  in  1890.  The  poods  and 
mineral  trallic  fell  to  36  tons,  from  ISI  tons  in  1891,  and 
316  ton.*)  in  l.HUO^  while  the  receipts  under  thii^  luvid  have  fallen 
from  £29.  Is.  5d.  to  £17.  78.  during  the  year,  As  this  traffic  was 
a  serious  cause  of  loss  in  piist  yean*  this  diminution  is  not  to  bo 
regretted.  The  miscellaneous  receipts  and  those  for  iiarceU  have 
diminishes]  from  £.'^1.  Os.  9d.  to  £24.  8s.  6d.,  so  that  the  total 
receipts  from  revenue  account  have  been  £2,704.  ITm.  lid,,  ttA 
against  £2,893.  Us.  7d.  in  1891,  and  £2,69?(.  ir)ft.  4d.  in  1890.  On 
the  other  hand,  there  lia.^  been  a  considerable  retlucLion  on  the 
cx[>enditure  side  of  the  account,  which  shows  a  L-oUl  of  £1,720. 
188.  lOd.,  as  against  £l,94u.  Ga.  Gd.  in  1891,  uiid  £I,0H7>  V2».  in 
1890.  There  is,  consetjuently,  a  credit  balance  on  the  result  of  llie 
year's  working  of  £983.  17s.  Id.,  on  against  £950.  8s.  Id.  in  1891, 
and  £1,011.  3s.  4d.  in  1890.  The  p^  year  has  thereforo  fully 
maintained  the  successful  turn  in  the  state  of  the  finnncot* 
of  the  Company  which  took  place  in  1890  and  1891,  the 
corresponding  credit  in  1889  havinK  been  only  £.181.  I89.  7d. 
It  will  be  seen  on  an  examination  ol  the  above  ligure'4,  that  the 
ratio  of  expenses  to  receipts  has  been  li3j  per  cent,  during 
the  past  year,  while  that  ratio  was  67  per  cent,  in  1891,  (12  gier 
cent,  in  1890,  and  82  per  cent,  in  1889,  while  the  numbor  of  miles 
run  by  steam  power  during  the  year  Itaa  only  been  rcdueetl  frum 
12,280  to  12,002,  the  oost  remaining  at  Is.  per  mile.  Those  run  by 
electrical  power  have  fallen  from  19,^6^1  to  14,007,  rnisirig  the  cost 
from  4d.  to  5d.  per  mile.  Thin  diminution  of  6,134  in  the  t^Ul 
number  of  miles  run  corrospontls  with  the  diminution  of  0,728  in 
the  number  of  j>asaeneen»  cnrried  during  the  year,  but  the  cheap- 
ness of  electricity  as  a  locomotivo  [)Owor  is  still  titrikin^rly  illustrated 
by  the  above  figures.  Your  Directors  regret  to  have  to  report  that 
during  the  P^^t  year  an  action  for  compensation  was  brought 
against  the  Comnany  for  injuries  caused  in  the  year  1H9I  to  a  latty 
wno  threw  herself  on  one  of  the  cars,  through  fright  at  a  collision 
which  seemed  to  be  impending  between  a  steam  engine  and  an 
electric  car  coming  in  opposite  directions  on  the  line,  though  no 
collision  beyond  the  slightest  contact  actually  occurred.  Juries  Beem 
to  think  that  companies  have  unlimited  resources,  and  that  they 
must  be  in  fault,  no  matter  how  careless  passengers  may  be,  and 
consequently  a  verdict  was  given  at  I^ndonderry  against  the 
Company  for  £375  with  costs,  amounting  altogether  to  about 
£500,  This  sum  your  Dii^ctors  have  been  absolutely  unable  to 
pay,  OS  the  prior  chargoB  for  interest  on  money  borrowe<i  for  the 
construction  and  equipment  of  the  line  practically  consume  the 
balance  from  the  year  s  revenue  account,  which  accumulated  to 
over  £1,600  in  the  first  eight  years  of  the  existence  of  the  Com- 
pany, have  only  been  reduced  to  £1.579.  12fi.  9d.  in  1890.  £1,569. 
2e.  8d.  in  1891,  and  finally  to  £1,518.  9s.  5d.  during  the  past  year. 
Id  the  meantime,  however,  the  property  of  the  Company  is  pro- 
tected by  the  bill  of  sale  to  the  Board  of  Works,  which 
has  been  renewed  every  five  yoai-s  since  the  original  loan 
of  £10,000  waa  advanced  to  the  Company.  In  conclu- 
sion, your  Directors  have  often  had  to  remark  in  previous 
reports  how  much  the  success  of  the  line  depends  on  the  general 
state  of  the  country,  pros[>erity  being  accompanied  by  a  rise  and 
depression  by  a  fall  in  the  roceipl«i.  The  slight  full  in  the  receipts 
during  the  pist  year  has,  however,  arisen  from  a  single  anomalous 
cause,  whion*  fortunately,  does  not  recur  save  at  intervals.  The 
general  election  seriouBly  interfered  with  the  par>senger  traffic  in 
toe  end  of  June  and  in  the  beginning  of  July,  not  only  in  the  way 
of  touristfland  travellers  to  the  Giant's  Gaaseway.  but  in  the  way 
of  Bummer  residoDts  in  Portrush,  who  largely  patronise  the  tine 
daring  tho  period  of  their  stay.  Many  famUies  throughout  the 
country  postponed  leaving  home  and    making  their  arrangements 


for  the  summer  until  after  tho  general  election,  and  the  loss  in 
the  receipts  of  the  C-ompany  took  place  almost  entirely  during 
that  {>criod,  which,  in  general,  is  one  of  considerable  value  to  the 
Comimny.  From  the  reduction,  however,  which  your  Directors 
were  enabled  to  make  in  tho  working  ox  penf^es,  this  lofis  has  boen 
more  than  counterbalanced,  and  the  net  result  of  tho  year  has,  on 
the  whole,  been  satisfactory,  though  no  dividend  can  yet  bo 
announced.  Mr.  James  Stewnrt-Moore  ia  the  director  who  retired 
by  rotation,  and  he  is  eligible  for  re-election." 

Mr.  James  St<3WHrt  Moore  was  unanimously  reelected  a  director 
of  the  Comjmny. 

A  vote  of  thanks  was  cordially  jwwse'l  to  the  Chairman  and 
tho  other  Directors  for  their  attention  to  the  interests  of  the  Com- 
pany during  tho  half-year. 

The  CbAlrman  having  acknowledged  the  compliment,  the  pro- 
ceedings terminated. 


EASTERN  TELEGRAPH  COMPANY. 

The  forty-first  half  yearly  meeting  of  this  Company  was  held  on 
the  26th  ult.,  at  Winchester  House. 

Sir  Jno.  Pender,  M-ho  presided,  in  moving;  the  adoption  of  the 
rei>ort,  stated  that  the  gross  revenue  amounted  to  £352,391,  aa 
against  £.^.54,939  in  the  corres[K)ndmg  year,  or  a  decrease  of 
£2,548  Analysing  the  message  receipts,  he  said  it  was  found  that 
the  decrease  in  the  taritT  in  certain  places  would  be  recouped  by 
the  increased  prices  in  other  places.  The  total  working  ex[)enMS 
for  tho  half  yeir  amounted  to  £9H,787,  as  against  £97,131,  or  an 
incre^u^e  of  £1,600;  and  out  of  that  sum  they  had  written  off 
£1,7>'>4  more  for  depreciation  of  cables.  There  had  been  a  decrease 
of  £9,000  in  the  reijairs,  and,  in  ojddition  t^a  keeping  their 
own  cables  in  order,  they  had  bcon  doing  work  for  three 
other  com[)anios,  and  by  that  and  other  means  they  were 
enabkd  to  carry  forward  £G2,S47,  as  against  £57,509,  or 
an  increase  of  £5,.?.S8.  That  ho  thought  to  be  a  satisfac- 
tory statement,  and  he  lueiitioaed  that  their  ships  which 
were  employed  in  rciwiirs  had  earned  about  £15,IKK)  in  the  half- 
year.  During  the  pa«t  month  they  hnd  had  to  make  many  repairs; 
but  exjKjrieiico  hfid  tftuglit  them  how  to  deal  with  those  repairs, 
rind  more  an<l  more  to  establish  their  c^ble  system  as  a  property. 
S[ieaking  of  Egypt,  he  said  it  was  one  of  their  best  stations,  for 
they  had  a  very  important  trathc  with  Egypt.  He  did  not  believe 
tliero  was  a  better-governed  country  in  uie  world  at  the  present 
Lime  under  English  rule.  Men  of  ex[)erience  had  boen  placed 
I  lioro  who  wore  working  with  un  unselKHh  motive  ;  tho  only  selfish* 
no.Hs  being  that  they  wished  to  command  the  resfKjct  and  gratitude 
of  Egypt  to  their  just  and  wise  government.  The  present  trouble 
was  insigniticnnt,  and  he  had  no  fear  of  any  serioas  complication 
arising.  The  reason  why  ho  alluded  to  this  subject  was  because  the 
better  the  countrywaa  governed  the  greater  would  be  the  traffic  over 
their  system  to  Egypt.  Referring  to  the  scheme  for  a  telegraph  fiom 
Africa  to  Egypt,  he  said  endeavourfl  wore  being  made  to  0(»on  up 
Africa,  and  mr.  Rhodes  pro|K>8ed  eventually  to  carry  through  Africa 
to  ('airo  a  telegraph  system  which  ho  (Mr.  Rhodes)  thought  would 
one  day  enable  lOm  to  carry  telegrams  from  the  Cape  to  Europe 
for  something  like  2s.  6d.,  as  against  Os.  Od.  at  tho  present  time. 
By  the  time  Mr.  Rhodes  got  to  Wady  Haifa  this  Comrwny  would 
have  a  capital  much  larger,  probably,  than  that  which  Mr.  Ehodea 
pro[M)sed  to  have  to  carry  his  telegraphs  through  Africa.  But»  in 
the  meantime,  every  step  that  no  took,  or  every  territory  he 
possod  through,  cluftendetl  upon  his  linding  gold.  When  it  did 
reach  Cairo,  this  Company  would  bo  very  willing  to  meet  Mr. 
Uhofles  upon  his  own  ground,  and  he  thought  the  chances  were 
that,  looking  to  tho  greater  security  which  existed  in  submarine 
systems  against  land  lines,  this  Comimny  would  be  able  to  do  the 
work  more  cheaply  than  Mr.  Rhodes  could  possibly  do.  Sir  John, 
however,  wished  that  gentleman  all  success  in  opening  up  the 
Dark  Continent.  So  far  from  any  coiufjetition  arising  in  that 
direction,  there  were  few  present  who  would  live  to  see  it.  Con- 
tinuing, Sir  John  said  that  they  had  just  settlefl  with  the  Eastern 
Extension  C-ompany  a  slight  increase  in  the  rates  to  Australia. 
The  reduction  that  took  {ilnce  waa  a  very  serious  one— from  about 
lOs.  to  4s.— and  tho  guarant43cing  Covornmonts  found  that  the  re- 
couping had  not  taken  place  so  rapidly  as  they  anticipated,  and 
when  tnoy  asked  for  a  rise  of  9d.  this  Company  did  not  oppose  it. 
Their  property  was  increasing  in  value,  and  was  likely  to  Docome 
more  so.  Since  the  lost  meeting  a  contract  had  been  mode  to  lay 
a  cable  to  Zanzibar  to  Seychelles,  andtoMauritius,  and  tho  Govern- 
ments hod  made  a  guarantee  for  28  years.  Altogether  he  thought 
they  were  probably  in  a  stronger  fxwition  than  they  hod  ever  been. 

The  BlArqnls  of  Tweeddale  seconded  the  motion,  which  was 
carried  unaiiimousty,  without  any  questions  or  discussion. 


ANGLO-AMERICAN  TELEGRAPH  COMPANY. 

The  ordinary  general  meeting  of  thiH  Company  was  held  last 
Friday  at  Wuichof'tcr  Hou.^c,  tho  Marquis  of  Twocddalc  presiding. 

The  Chairman,  ia  moving  the  adoption  of  the  report  and  the 
fjayment  of  the  dividends  recommended,  observed  that  the  results 
of  the  half-year's  working  had  been  somewhat  disappointing.  Tho 
trnthc  receipts  showc^l  a  decrease  of  £4,070  a«  coui(*ared  with  those 
of  the  corresponding  i>eriod  of  last  year,  although  the  receipts  for 
the  year  1892  exhibited  an  increase  of  £5,363  when  compared  with 
those  of  the  previous  year.  Tho  total  receipts  for  the  half  year 
had  been  £164,363,  while  the  total  expenses  had  amounted  to 
£58,628.  The  reason  put  forward  to  account  for  the  decrease  in 
the  receipts  of  last  half-year  was  dulness  in  business  and  keennosa 
in  competition,  to  meet  which  they  were  obliged  to  spend  money. 
There  had  been     net  decrease  in  their  expenses  of  £4,878,    They 
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hod  credited  the  reserve  fund  wiiK  the  anionnt  of  the  un- 
cUimed  dividendp  to  Deoembor  31,  amounting  to  £2,021.  The 
renewal  fund  having  for  the  tint  time  reached  over  i;i,OfX),000,  the 
BoATd  had  decided  to  transfer  £1,609  from  the  interest  of  the  fund 
to  the  revenue  account.  This  had  enabled  them  to  recommend]  a 
dividend  at  the  rate  of  30e.  per  cent.,  compared  with  28a.  6d.  per 
cent,  in  1891,  maklnfr  &  total  distribution  for  the  year  of  2|  per 
cent,  on  their  ordinary  stock. 

Kr.  Franola  A.  Beran  seconded  the  motion. 

A  discussion  followed,  practically  entirely  on  the  question  of  the 
amonnt  standing?  to  the  credit  of  the  renewal  fund.  It  was  argued 
that  now  that  the  fund  amounted  to  nearly  £l,li)0,("KH),  takini?  into 
account  the  increase  in  the  market  value  of  the  securities  in  which 
the  fund  was  invested,  the  interest  earned  by  it  ought  to  be  added 
to  revenue,  in  order  that  the  deferred  stockholders  might  receive 
ft  dividend. 

Mr.  Jolm  Newton  maintained  that  the  revenue  earned  by  the 
investments  forming  the  renewal  fund  was  as  much  revenue  aa 
that  which  was  earned  by  their  trnftic  receipts. 

The  CllMlnnAn,  in  reply,  said  that  probably,  with  a  little 
trouble,  he  might  bo  able  to  state  the  proportions  of  the  outward 
and  the  inward  traffic  over  their  cablep,  but  it  would  not  be  desir- 
able to  furnish  such  information.  With  reference  to  the  renewal 
fund,  what  Mr.  Newton  had  <iaid  was  4uitc  ritjht— that  the  deferred 
stockholders  could  not  receive  anything  until  13  t)0r  cent,  had  been 
paid  on  the  preferred  stock,  or.  in  otner  words,  until  H  per  cent. 
bad  been  paia  on  the  ordinary  stock.  They  could  not  take  merely 
market  values  in  estimating  the  amount  at  the  credit  of  the  re- 
newal fund  ;  it  must  be  actual  sovereigns.  One  of  the  speakers 
bad  described  the  fund  as  very  large,  but  that  was  by  no  means 
tbe  case,  remembering  that  they  hod  four  cables,  and  that  one  of 
them  was  very  old  and  might  involve  them  at  any  moment  in  a 
la^e  outlav  for  renewal. 

The  reeolution  was  then  put  to  the  meeting,  and  adopted. 


DIRECT  UNITED  STATES  CABLE  COMPANY. 

The  thirty  first  ordinary  general  meeting  of  this  Company  was 
beld  last  week  at  Wincheater  House,  Sir  John  I'endor   presiding. 

The  Clialnnaa  stated  that  the  revenue  for  the  half-year  ended 
the  31«t  uU.,  after  deducting  outpayment«»  had  been  £43,629,  and 
the  working  and  other  expenses,  inchtdinu  incomo  lax  and  depre- 
ciation of  spare  cable,  had  been  £18,982,  leaving  a  balance  of 
jC24,&47  aq  the  net  profit  of  the  half-year,  making,  with  the 
suDoant  brought  forward,  a  total  of  £28,377,  which  had  been 
appropriated  in  the  jiayment  of  two  (juarterly  interim  dividends 
of  38.  6d.  each,  which  had  absorbed  £21,248 ;  £4,(KI0  had 
been  transferred  to  the  reserve  fund ,  and  a  balance  of 
£3, 1 29  was  carried  forward .  The  revenue,  as  compared 
with  that  of  the  corresponding  period  of  the  previous  year, 
showed  a  reduction  of  £1,773,  but  he  thought  they  had  good 
reason  to  be  satisfied  with  these  I'osults,  considering  all  the 
circa  IDS  tances,  and  remembering  the  depression  which  had  existed 
in  many  departments  in  trade.  With  regard  to  the  reserve  fund 
account,  it  was  credited  with  £4,271  for  interest  on  the  invest- 
ments, £3,611  for  protit  on  the  roaiisation  of  a  security,  and  with 
£4,000  transferred  from  the  revenue  account,  while,  on  the  other 
hand,  £6,301  was  debited  against  the  account  for  the  cost  of 
repairs,  leaving  the  balance  standing  at  the  increased  Bgure  of 
£260,298.  The  investments  now  stood  at  a  cost  of  £234,152,  but 
their  present  market  value  was  nearly  £260,000.  Taking  into  account 
the  dividends  paid  and  the  marker  value  of  the  various  stocks, 
their  Company  was  at  the  pronont  moraont  paying  probably  the 
highest  rate  of  interest  of  iiny  of  the  Atlantic  telegraph  com- 
naniee.  The  Company's  cable  was  getting  old,  but  whenever  they 
nad  to  make  repairs  they  materially  strengthened  it,  and  he 
believed  that  their  main  line  was  very  little,  if  at  all,  inferior  to 
what  it  was  when  ft  was  originally  laid  down.  Ho  wished 
the  Directors  could  declare  a  larger  dividend,  btii  the 
shareholders  must  remember  the  depresBion  which  was  prevail- 
ing, and  also  tbe  fact  that  there  were  at  the  present 
tinie  10  Atlantic  cables  ;  in  fact,  as  the  lines  were 
dnplexod,  they  were  really  equal  to  doing  the  work  of  20  cables. 
He  thought  it  somewhat  surprising  in  the  circumstances  that  they 
occupiecTsach  a  favourable  (>osition  as  they  did.  They  would  bo 
able  to  meet  tbe  growth  of  the  traflic  for  a  long  time,  and  he  did 
not  think  there  was  any  danger  of  any  new  Atlantic  cable  bein^ 
laid  to  compete  with  those  already  existing,  which  were  so  much 
ahead  of  the  reciuirements  of  the  telegraphic  public.  The  Chair- 
man alluded  to  the  suit  between  the  Anglo-American  and  the 
Paris  and  New  York  Telegraph  Companies,  and  stated  that  it  was 
still  pending.  It  was  impossible  to  say  when  the  matter  would  be 
finished.     Ue  concluded  by  moving  the  adopUon  of  the  report. 

Mr.  ■.  M.  Uaderdown,  O.C.,  seconded  the  motion,  which  was 
carried. 
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BUSINESS  NOTES* 


Wastem  and  BrasUlan  Tale^raph  Company.— The  receipts 
for  the  week  ended  January  27  were  £3,648. 

OU  -  Knglna.— The  Roots  Cas- Engine  Company  have  now 
brought  out  a  serviceable  oil-engine  to  work  with  ordinary  lamp 
paramo. 

OraaC  Northern  TeloKraph  Company.— Messrs.  C.  J.  Hambro 
and  Son  announce  the  numbers  of  debentures  of  1883  (series  B)  of 
tbe  Great  Northern  Telegraph  Company,  drawn  for  payment  on 
March  1. 


Baden.— Projects  for  a  central  station  at  Baden  are  being  con- 
sidered from  Schuckerts,  Cromptons,  and  Oanx  and  Go. 

Machine  Tools.— A  neat  waistcoat- pocket  edition  of  a  list  of 
machine  tools  is  issued  by  Messrs.  Reginald  Bolton  and  Co.,  of  110, 
Lendenhall-street. 

Personal.— Mr.  W.  Perren  Maycock,  M.I.E.E.»  has  started  in 
prat'tico  as  a  consulting  engineer,  and  has  opened  an  office  at 
96.  (leorge-strcot,  Croyaon. 

HalUiUL— TheOas  Committee  of  the  Corporation  last  Friday 
met  to  consider  the  applications  for  the  post  of  electrical  engineer, 
which  were  63  in  number.  They  will  Iw  further  examined  to-day 
(Friday). 

Submarine  Cables  Traat — Notice  is  given  that  on  and 
after  February  7  the  sum  of  £1.  lOs.  (being  tho  balance  of  the 
coupon  duo  October  15  lost)  will  be  paid  by  Messrs.  Glyn,  MillSi 
Carrie,  and  Co. 

Lanoaater. — At  the  last  meeting  of  the  Ijancaster  Council  it 
wa£  resolved  to  apply  for  permission  to  borrow  £25,000  for  the 
purpose  of  providing  the  installation  necessary  for  lighting  the 
borough  by  electricity. 

Burnley.— The  Burnley  Town  Council  have  sancttonod  tbe 
acceptance  of  the  tender  of  Messrs.  Spagnolotti  and  Crookes  for 
the  supply  and  fixing  of  wires  in  the  Town  Hall  for  electric  light- 
ing purposes  at  tbe  sum  of  £396. 

Bwlndoa.— At  the  last  meetint;  of  the  New  Swindon  Local  Board 
it  was  resolved  to  advertifto  for  lighting  tho  Now  Town  with  the 
electric  light,  commencing  in  January,  1894,  and  to  divide  the 
town  into  three  lighting  districts  for  such  purix)so. 

LlTorpool  Overhead  Railway. — A  cornespundenb  to  the  Liver- 
pool C'o?/ncr  augge**te  that,  for  the  protection  of  fingers,  a  leather 
joint  should  cover  the  crack  in  the  doors  of  the  carriages  on  the 
new  railway,  as  in  the  best  carriages  of  other  railways. 

Pupil. — Tho  following  appears  in  the  Daily  Neics :  "A  con- 
sultine  engineer  and  electrician  has  a  vacancy  for  a  pupil.  Good 
opening  for  an  inteUigont  lad  with  scientific  tastes.  Addreea, 
807  M.,  J>aify  Xetrt^  Enfjuiry  Office,  67,  Fleet-street,  E.C." 

Kewhury.  — Mr.  Robert  Watson,  writing  from  tho  gasworks, 
Newbury,  takes  up  cudgels  against  the  electric  light.  His  letter 
would  not  be  very  difficult  to  answer  if  Mr.  Soper,  who  started 
the  controversy,  or  other  advocates  of  the  electric  light  wish 
to  do  so. 

Heokmondwlka.  — At  tho  last  meeting  of  the  Heckmondwike 
Local  Board,  it  was  decided  to  take  a  ttoU  of  the  ratei>ayers  as  to 
xvliether  the  Board  should  go  forwarci  with  its  electric  lighting 
scheme,  and  to  this  end  the  appointment  of  an  engineer  waa 
adjourned. 

St.  Iffartln's  Cleotrloal  Manufacturing  Company,,  Limited. — 
This  Company  has  been  registered  by  W.  A.  Thomson,  3i*,  C-ole- 
man-street,  E.C,  with  a  capital  of  £500  in  £1  shares.  Object 
sudiciently  indicated  by  the  title.  Registered  without  articles  of 
association. 

Dundee. — At  the  lost  meeting  of  the  Dundee  Gas  Committee,  it 
was  re[X)rted  that  the  city  would  be  illuminated  with  electric  light 
in  the  course  of  a  fortnight.  A  remit  was  made  to  ex-Provoet 
Hrownlee,  convener  of  the  ^Vo^k8  Committee,  and  the  electrical 
engineer  to  engage  a  staff. 

City  and  South  London  Bailway  Company.— The  receipts 
for  tlie  week  ending  January  29  wero  £976  against  £823  for  the 
corresponding  period  of  last  year,  or  an  increase  of  £153.  The 
total  receipts  for  1893  show  an  increase  of  £6*26  over  those  for  the 
corresiwnaing  period  of  1892. 

Blackpool. — The  Blackpool  Corporation  have  applied  to  tbe 
Locivl  Government  Board  for  |x>wer  to  borrow  £26.tX>0  with  which 
to  complete  tho  installation.  IL  was  stated  that  tho  promenade 
and  principal  afreets  will  be  illuminated,  and  that  the  tiiree  piers, 
as  well  as  other  public  resorts,  will  also  adopt  the  now  illumination. 

Lundberg'a  Swltohei.— In  spite  of  the  short  time  the  "Unioue" 
switches  and  **  Unique  "  comoination  switch  wall  sockets  hare 
been  introduced  by  Mr.  Lundberg,  they  are  being  sold  in  large 
quantities,  and  aru  daily  increasing  in  popularity  both  at  home 
and  abroad.  As  an  instance,  an  order  has  been  just  received  from 
France  for  2,500  of  the  '*  Unii]ue"  combination  switch  wall 
sockets. 

Coat  of  Klectrlo  Light.— '*  Glimmer,"  writing  to  tbe  Western 
Mail,  quotes  Newcastle  as  an  instance  of  low  prtco  while  using 
old-fasnioned  boilers  and  steam-turbines.  Tnen  he  asks  any 
reader  who  happens  to  know  if  they  will  give  some  information  on 
tho  subject ;  also  at  what  price  per  unit  electricity  would  have  to 
bo  supplied  to  compete  with  gas  at  Ss.  per  thousand  feet,  tbe 
volume  of  light  from  both  sources  of  course  to  be  equal. 

Telephone  Xxohonge  for  Hudderafleld. — Tenders  are  invited 
by  the  Town  Coiinril  of  Huddersfiold  for  a  telephone  exchange 
switchboard  connecting  up  the  existing  departmental  Imos,  and 
fixing  and  connecting  additional  telephone  lines.  S[>eci(i cations 
and  plans  may  be  ootained  from  Mr.  A.  B.  Mountain,  borough 
electrical  engineer,  Gasworks-street,  Huddersfiold,  to  whom 
tenders  must  be  sent  not  later  than  Thursday,  the  9th  Fobrnary, 
1893. 

Salford, — At  the  meeting  of  the  Salford  Town  C/oancU  on 
Wednesday,  Mr.  Holland,  cnairman  of  the  Gas  Committee,  moved 
a  renolution  to  the  effect  that  application  bo  made  to  the  Local 
Government  Board  for  power  to  borrow  £00,000  to  cover  the  cost 
for  further  extensions  when  necessary  for  supplying  electric  light- 
ing in  the  borough.  It  was  thought  that  £30,000,  as  originally 
stated,  would  have  been  safficient.  Mr.  Phillips  seconded  the 
motion,  which  woe  af^reed  to. 
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BoltOB.— The  Bolton  Town  Coiinoil,  on  Wednesdny,  approved 
of  tho  recommeniiiition  of  the  <ta*»  CoTuinitbee  to  the  effect  thnl 
£40, (MX)  be  hori-ottO'l  foi"  ele<'tric  lightin)^  |niipo:JOH.  Ten'lorH  hove 
been  rent!  from  Bi\  tirmfl  to  liiy  riowrt  inHtftUaiionH,  the  e^timAbes 
vftryinjr  from  C8,;t40  to  t;i:t.4.'ii>.  in  luMiEion  In  whir'h  there  will  be 
an  exfiondituro  of  ulwiit  CJ:,(XiMJ  on  buiUliit^H  an  n  start.  Before 
riociHinfj  u|>on  any  of  tho  tenders  tlic  »iib  committee  jiropofie  visit- 
ing; Birmingham.  The  Hub  couitnittee  have  ult>o  decideil  to  havo  n 
roMident  electrioal  engineer,  the  commencing  sHljiry  lo  bo  i^tSK)  per 
annum. 

Boll  Kjchlbttlon.— At  the  meeting  of  tho  Hull  Eloctrie  Lighting; 
Committee,  on  tho  motinn  of  tht>  Chftirman  nn  unanimoupt  v(»te  of 
thankH  was  i)a.^f*c*]  to  tho  exhibitont  and  Borvanta  engaged  in  the 
electrical  exnibition  at  tho  Town  Hall  for  the  courtesy  displayed 
by  them  to  viMtor^.  and  mmihu'  votoi)  were  pafl^od  to  the  chief 
con&table  for  allowing  the  police  to  attend  to  the  visitors,  to  tho 
Works  Committee  for  tho  use  of  the  Town  Hall,  and  to  the  Tarke 
Committee  for  the  loan  of  tho  plants.  Ho  understood  that  through- 
out the  exhibition  had  been  very  largely  attended,  and  had  given 
every  satipftiction. 

Barry  Island  Xlcctrlo  Tramway. —A  meeting  of  the  Barry 
and  Cadoxtxm  Local  Board  was  privately  held  on  Monday  after- 
noon at  C'adoxton,  Mr.  J.  Robinson,  Sl.Inst.C  E.,  in  the  chair, 
when  the  clerk  (Mr.  Hughes)  read  a  letter  from  Meafers  Dovey  and 
Hancock  with  regard  to  the  Barry  Company's  Bill  for  tho  con- 
struction of  an  electric  tramway  to  Barry  Island,  and  the  Board 
reeolved  to  give  tlieir  coiiflenl  if  tho  tramway  line  was  moved  to 
the  north  ^idc  of  Barry  Dock-road  instead  of  the  centre,  so  that 
facilif ieM  l>e  thuK  given  to  the  construction  of  another  tramway 
thereon,  if  necessary. 

Bnrton-oifTront.  —Mr.  Robert  Hammond  lectured  on  *'  Electric 
Lighting— Its  Present  Position  and  Prospects,"  at  Burton-on-Trent 
lant  Meek.  The  stage  was  fitted  as  a  ta»tefully-arranged  drawing* 
room,  illuminaled  by  electricity,  and  under  these  pleasant  con- 
ditionsi  Mr.  Hammond  lucidly  demonstrated  the  aaaptability  to 
the  homo  of  tho  illuniinant  whot^e  cau*4c  he  wm^  cliamploning.  At 
the  clo.'^e  the  lecturer  was  heartily  thanked,  on  the  motion  of 
Alderman  Lowe,  and  a  similarcomplimentwa:^  awarded  tho  Mayor, 
who  presided  over  tho  gatheiing.  The  Nursing  InatitLition,  in 
whose  intere<it  the  lecture  waa  given,  will  benefit  to  the  extent 
of  £31). 

Torquay.— Mr.  William  RadclifT,  electrical  en^lneer^  of  London 
Olid  TorquaVi  to  whom  must  be  given  the  credit  of  lighting  by 
'*  tricity  the  first  theatre  and  the  first  factory  in  Dovonshire— 
'orquay  Theatre  Hoj'al  and  Messra.  Vicur>'R  fm^tory  at  Newton 
respectively- ho.-)  recently  carried  out  an  inai ablation  in  the  estab- 
lishment of  Mr.  Berry,  hairdresser,  of  Fleet-street,  Tornuay.  The 
installation  is  in  every  respect  successful.  For  lighting  tne  interior 
of  the  premises  there  are  19  16-c.p.  incandescent  lnm[>s,  while  out- 
side the  shop  is  an  arc  light,  which  illuminates  tho  whole  of  this 
fmrt  of  the  etreet.  A  2-h.p.  gas-engine,  situated  in  tho  basomenb, 
supplies  the  motive  power. 

Soarborougli  Town  Connell. — A  special  meeting  of  the  Scar- 
borough Town  Council  was  held  on  Monday,  the  business  being 
the  consideration  of  the  minutes  of  the  Sanitary  and  Lighting 
Committee.  They  showed  that  it  hod  been  agreed  to  allow  the 
Scarborough  Electric  Supply  Company,  Limited,  to  increase  the 
preeaare  of  their  electric  supply  from  1,000  volts  to  2,00(»  volts; 
and  that  the  committee  recommended,  as  advised  by  the  electrical 
engineer  of  the  Corporation,  that  45  per  cent,  on  the  capital  for 
the  time  being  expended  by  the  comiumy  on  their  undertaking 
shall  be  the  maximum  amount  of  the  company's  depreciation  fund! 
The  miuutos  were  confirmed. 

Torquay. —The  Torquay  Electric  Lighting  Committoo  reported 
at  the  la»t  Town  Council  meeting  that,  having  regard  to  the 
financial  [Ki^ition  of  the  borough,  they  recommended  that  offers 
be  invited  from  companies  or  persons  for  transfor-enco  to  them,  by 
way  of  lease  (subject  to  tho  consent  and  approval  of  the  Board  of 
Trade  being  obtained),  of  the  powers  contained  in  the  Torquay 
Electric  Lighting  Order,  ISftl.  The  Mayor  moved  the  adoption 
of  the  report.  Alderman  Harrison  moved,  as  an  amendment,  that 
the  matter  be  referred  back  to  tho  committee,  and  a  specialist 
coiled  in  to  give  his  advice  on  the  subject.  The  amendment  was 
carried  by  an  overwhelming  majority. 

Oatond. -Messrs.  Morris  and  Van  Rysselberghe  havo  again 
taken  over  the  working  of  the  gasworks  at  Oatena,  says  ftidwtn'fH, 
and  are  also  at  work  upon  a  scheme  for  a  central  station  for  light- 
ing and  power  purposes.  Tho  price  to  be  charged  is  Id.  per  100 
watt-hours,  a  reduction  of  *J5  per  cent,  being  allowed  umn  the 
current  consumed  by  the  municipal  authorities.  For  tne  con- 
oeeeion,  Messrs.  Morris  and  Van  Rysselberghc  have  agreed  to  iiay 
to  the  town  an  annual  sum  of  £400  for  the  first  10  years,  after 
which  the  annual  payment  will  only  amount  to  £40.  The  con- 
oession  is  for  a  period  of  ^  years,  but  the  town  authorities  havo 
power  to  take  over  the  central  station  at  the  end  of  the  tenth  year 
under  certain  conditions. 

eoarborough.  —  The  Scarborough  Electric  Supply  Comjjany, 
Limited,  who  have  obtained  a  transfer  of  the  provisional  order  for 
Scarborough  secured  by  the  Corporation,  are  now  getting  to  work. 
A  site  for  tho  supply  fetation  has  been  decided  u^wn  at  Salisbury- 
street,  on  the  wcat  Bide  of  the  town,  near  the  railway,  and  build- 
ing operations  wdl  be  commenced  forthwith.  The  contract  for  the 
whole  of  the  generating  plant,  including  engines,  alternators,  con- 
densers, boilers,  etc.,  has  been  placed  with  Messrs.  C.  A.  Parsons 
and  Co.,  of  New  castle- on -Tyne,  whoso  price  was  considerably  lose 
than  the  other  tenders  received  in  response  to  the  specification, 
and  who  also  guaranteed  with  their  steam-turbine  alternators  the 
lowest  steam  consumption  per  unit  at  all  loads. 


Brlaliaiie. — Tho  electric  light  is  rapidly  coming  into  general 
UAPi  in  Brii^hanc.  For  some  Kme  past  the  Greshnm  Hotel  was  tho 
only  hotel  in  Briflbanc  lightod  by  this  means,  hut  Mr.  IjOOii  Erck- 
mann,  the  proprictorof  l*ennon'H  Hotel,  Brinbanc,  and  lato  manager 
of  the  lfot<jl  Metropole,  Sydney,  and  <iranfl  Hotel,  Melbourne,  hue 
had  tho  light  installed  throughout  his  premises.  For  coolness  and 
cleanlino'4^,  the  tncandesconb  electric  light  seems,  in  tho  hot 
climate  of  tho  district,  to  be  nlmoj<t  indispensable.  The  lights  on 
the  outside  balcony  give  the  hot-el  a  fine  appearance  from  the  road 
At  night  time.  Metisrs.  Barton  and  White,  of  Edison-lane,  Creek- 
street,  Brisbane,  erected  the  inHtallation. 

Cambridge. — At  tlio  half-yearly  mooting  of  the  Cambridge  Oaii 
t^omfMiny  tho  chairman  said  that  although  he  dared  say  there  was 
a  scare  in  some  quarters,  and  some  thought  they  would  be  most 
seriously  affected  by  the  electric  light— and  perhaps  they  might 
be  somewhat  affected — yet  he  believed  that  permanently  they 
would  b«  able  to  carry  on  the  company  with  proajterity.  Perma- 
nently he  did  not  believe  they  would  receive  any  damage  from  the 
new  company  and  the  electric  light  that  had  been  brought  in. 
He  was  sure  they  had  no  ill-feeling  towards  the  electric  light  com- 
pany, and  BO  long  as  they  conducted  their  buwness  in  an  honour- 
able and  fair  wav  thoy  wished  to  work  amicably  with  them,  and 
would  always  endeavour  to  do  so.  He  was  not  at  all  opposed  to 
the  electric  light ;  it  was  a  cleanly  light,  but  there  might  no  some 
disadvantages  that  might  prevent  it  being  used  so  much  generally, 
and  the  increase  in  the  amount  of  gas  supplied  gave  them  great 
hope  for  the  future. 

Maidstone  —Mr  Hawtayne  hnfi  presented  a  scheme  for  electric 
lighting  to  tho  Maidstone  Local  Board.  He  pro{x>sos  to  erect  a 
dupply  station  at  the  sewage  works  to  generate  a  current  for  2,000 
16-c  p.  incandescent  lamps,  of  which  500  are  to  be  distributed 
among  public  buildings,  and  the  remaining  1,500  to  be  furnished 
to  the  snops  and  houitos  retiuiring  thorn.  Mr.  Hawtayne  suggests 
the  abandonment  of  fltroot-lighting  for  the  present,  or  untUsuch 
time  that  the  profit  in  the  supfHyof  electricity  to  private  con- 
sumorH  will  justify  outlay  on  the  improvement  of  public  lighting. 
Tho  current  is  to  bo  brought  from  tho  sowago  farm  to  tho  town 
by  overhead  cables  running  olon^  the  towing  path.  With  20,000 
lamps  installed,  he  thinks  that  the  average  number  in  use  at  one 
time  will  bo  about  1,^)00  He  calculates  the  amount  of  electricity 
likely  to  be  sold  at  100,000  units.  At  6d.  per  unit  this  would 
represent  an  income  of  £2,625.  At  8d.  unit  it  would  represent  an 
income  of  £3,500.  Mr.  Hawtayne  takes  tho  charge  of  6jd.  per 
unit  as  about  the  ctjuivalcnt  of  gas  of  6s.  6d.  per  1,000ft. 

Blackpool  Contracts. — **  Public  confidence  in  the  manner  in 
which  the  electric  lighting  contracts  are  being  managed  does  not 
seem  to  be  particularly  strong,"  says  a  Blackixrol  ]Mipor.  "  A 
corresrx}ndont  bos  [x>inted  out  that  almost  contemporaneously 
with  C'orporation  contracts  being  given  to  a  London  and  a  Man- 
cheater  firm,  advertisements  of  an  unusual  size  from  tho  very  same 
firms  appeared  in  our  Friday  contem(X)rary.  The  inference 
naturally  drawn  was  that  the  members  of  tho  Town  Council  who 
have  recently  become  the  owners  of  our  contemporary  have 
brought  such  InHuence  to  work  as  to  secure  for  thuir  advertising- 
sheet  such  marks  of  favouritism  as  these  extended  advertisemdntfl 
indicated.  If  public  ()olicy  and  private  interests  do  not  clash,  not 
a  word  can  be  said  in  objection.  But  if  public  policy — the  safe- 
guarding of  the  interests  of  the  ratepayers— is  to  be  subordinated 
to  the  exigencies  of  advertiBement  canvassing  by  members  of  the 
Town  Council,  if  those  elected  by  the  ratepayers  are  to  use  their 
positions  to  secure  subsidies  for  a  venture  in  which  they  are 
privately  concerned  from  firms  who  do  business  with  the  Corpora- 
tion— then  it  is  time  to  speak  out." 

Southampton.  — The  Estates  Committee  of  the  Southampton 
Town  Council  recommended  the  Corporation  to  light  the  Audit- 
house  and  Municipal  Offices  by  clectnoity  at  a  cost  not  exceeding 
£1S0,  and  to  instruct  the  town  clerk  to  advertise  for  tenders  for 
tho  supply.  Mr.  Walton  moved  the  adoption  of  the  reiwrt  dealing 
with  tne  electric  light.  Ho  contended  toat  such  a  change  as  waa 
proposed  would  be  very  advantageous  both  to  the  Council  and  to 
the  oflicisls  of  tho  Corporation.  Aldonnan  Payne  said  that  in  a 
few  years,  when  Southam[)ton  becjirae  really  the  Liverjiool  of  tho 
South,  they  would  bo  under  the  necessity  of  building  a  town  hall, 
and  it  would  bo  well  not  to  spend  money  unnecessarily.  Mr. 
Emanuol  wan  in  favour  of  the  electric  light,  but  he  should  move 
that  the  matter  be  deferred  for  tho  present,  or  till  it  was  seen  how 
the  electric  tight  acted  at  the  Free  Library,  where  the  power  would 
be  supplied  on  the  premises.  Alderman  Cleveland  reminded  the 
Council  that  in  years  past  the  Council  decided  not  to  Ught  the 
Municipa!  Offices  with  elftctricity.  The  Mayor  said  they  had 
allowed  the  electric  light  oompany  to  come  into  the  town,  and 
were  debarred  from  laying  anything  in  the  streets.  The  re[X)rl  waa 
withdrawn. 

Nottlagham.- Writing  to  tho  Nottiifjham  Daily  Otiardian  of 
the  2nd  inst.,  Mr.  A.  Burgess  gives  the  synoitfis  of  tho  statements 
which  have  caused  him  most  uneasiness,  in  the  hope  that  some 
friend  will  come  forward  and  dipj>el  his  anxiety.  "  To  the  beet  of 
my  recollection  tho  statement*  were  ob  follow  :  (a)  That  the  system 
of  generation  and  distributions  proposed  for  Nottingham  is  one 
involving  the  uso  of  storage  b/itterios  and  mo  tor -gone  raters,  and 
that  it  IS  the  most  expensive  and  complicated  of  any  of  the 
existing  systems.  {b)  That  in  the  isolated  cases  where 
it  has  been  employed  the  shareholders  have  never  received 
any  dividend,  although  the  prices  charged  to  consumers  are 
very  high.  (c)  That  no  engineer  of  repute  has  ever  recom- 
mended  this  system,  (d)  That  the  town  of  Nottingham  is  to  be 
saddled  with  this  system  not  through  any  fault  of  its  own,  but 
simply  by  reason  of  the  aooidental  selection,  through  advortiso- 
ment,  of  an  engineering  manager  for  the  projected  works  who  waa 
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educatod  and  brought  up  on  batteries  and  mobor-generators,  and 
has  hod  no  practical  experience  whatever  of  any  other  fiystera. 
(el  That  no  eafficient  reason  can  be  shown  for  the  adoption  of  the 
WiUaas  engine  in  Nottingliam,  wheie  land  is  plentiful  and 
money  scaroe." 

Colclioster.— At  a  special  mcotinf;  of  the  Colchester  Town 
Council  last  week,  Mr.  Hazell  moved  "  That  application  be  mat! e 
by  the  Mayor,  Aldermen,  and  Bur^easeH.  acting  oy  the  Council  wn 
the  arb&n  sanitary  authority  of  this  borouj^h,  to  the  Board  of 
Trade,  under  the  Electric  Ujfhting  AcU,  1882  and  I88H,  for  a 
provisional  order  enablinj;  thorn  to  produce  and  supply  eloatrioity 
for  public  and  private  purposes  within  the  borougn  ;  and  to  levy, 
make,  and  recover  rates  and  charges  therefor  ;  and  to  break  up 
streets  and  railways  ;  and  to  cross  rivers  and  canals  ;  and  lay 
electric  lines ;  to  manufacture,  hire,  sell,  and  let  electric 
apparatus ;  and  exercise  other  incidental  powers.  And  that 
the  town  clerk  take  all  necessary  steps  to  obtain  such  order 
and  the  con5rmalion  thereof."  Mr.  Hazell  observed  that 
this  was  identical  with  the  resolution  which  was  passed  unaui- 
cnously  by  the  Council,  after  full  discusgion,  about  a  month  ago. 
It  waa  totally  unnecessary  for  him  to  add  anything  to  what  he 
said  then,  and  he  would  simply  move  the  resolution  as  it  stood. 
The  town  clerk  would  give  them  the  legal  reason  for  the  motion. 
The  town  clerk  explained  that  the  re.solution  was  necessary  under 
the  Electric  Lighting  Act,  which  stated  that  no  application  for  a 
license  should  be  ma!de  by  any  local  authority,  excepting  in  pur- 
Boance  of  any  resolution  passed  previously,  after  one  montb*s 
previous  notice,  and  for  the  parposes  thereof  a  memorial  was  neces- 
sitated under  th©  rules  of  the  Board  of  Trade.  The  reaolution  was 
carried  unanimously. 

StMun  Yachts. —The  seajion  of  ISd.?  will  see  two  notable  Jiddi- 
Lions  to  the  pleaeuro  navy  of  the  world  in  the  shapo  of  two  large 
steam  yachts  now  being  built  to  the  designs  and  under  the  fluper- 
intendence  of  Mr.  St.  Clare  Byrne,  of  Liverpool,  designer  of 
"  Luiiylna,"  •'Amy.'*  "Jeanetto,"  "Norseman,"  and  a  host  of 
other  well-known  steam  yachts.  The  6rat  of  the  new  yachts  is 
being  constructed  by  Moesrs.  Napier.  Shanks,  and  Bell,  Yoker, 
for  that  keen  and  enthusiastic  yachtsman  Mr.  N.  B.  Stewart, 
who  has  probably  built  and  owned  more  yacht  tonnage  than  any 
man  of  the  day,  and  whose  snccession  of  '*  Amys  "  have  been  so  well 
known  on  the  Clyde.  The  new  vessel  will  be  rather  over  800  tons. 
Messrs.  D.  Rowan  and  Sons,  of  (;lasgow,  are  building  the  engines, 
which  will  be  triple  expansion.  She  will  be  lighted  by  electricity 
throughout,  and  will  be  fitted  with  every  up-to-date  contrivance, 
and  turned  out  as  near  perfection  in  the  yacht  lino  as  fio^siblfi. 
Mr.  Byrne  has  previously  designed  for  Mr.  Stewart  the  *'  Amy  " 
of  400  tons,  followed  by  the  *  Amy  "  of  6o0  tons,  so  that  the 
present  ship  is  the  third  he  has  turned  out  for  hira.  The  other 
new  I'essel  Mr.  Byrne  has  in  hand  is  somewhat  of  a  leviathan  in 
the  pleasure  fleet,  and  will  be  probably  the  largest  private  yochb 
io  existenca  She  is  being  built  by  LAird  Bros.,  of  Birkenhead, 
for  Mr  Vanderbilt,  to  replace  the  *'Alva"  (run  down  and  sunk 
lost  year),  which  vessel  wjis  uUo  doeigned  by  Mr.  Byrne.  This 
vessel  will  be  fitted  with  electric  plant,  nil  in  duplicate,  withevury 
other  modern  improvement  that  can  make  her  a  floating  palace. 

Klootrlc  Tramways  for  Brlsbano.  —The  half-yearly  re[K>rt  of 
the  Metropolitan  Tramway  and  Investment  Company,  Brisbane, 
mentions  that  the  directors  have  made  arrangements  with  Mr. 
G.  S.  Duncan,  C.E.,  the  eminent  engineer  to  the  Melbourne 
Tramway  Trust,  to  visit  the  United  States  of  America  and  report 
on  the  odvisableness  of  adopting  the  electrical  overhead  system  as 
a  motive  power,  and  that  Mr.  Duncan  has  B[>ent  June,  JulVi  ^nd 
August  in  the  States,  visiting  many  cities  widely  apart,  and  coti- 
sulting  with  the  leading  tramway  engineers  and  ex)>ert.s.  He 
stronely  recommends  the  o^loption  of  the  overhead  trolley  system, 
as  being  peculiarly  suited  to  the  rcouirements  of  Brisbane,  He 
found  over  400  companies  using  tnis  power,  giving  excellent 
results  to  the  shareholders,  and  satisfaction  to  the  travelling 
public.  He  advises  that  a  really  tirst-class  power  and  generating 
plant  be  laid  down.  This  be  considers  imperative,  as  none  other 
will  ^ve  satisfaction  :  that  the  linos  be  relaid  with  heavier  rails, 
special  attention  being  (»aid  to  the  joints  ;  the  surface  of  the 
roadway  to  be  paved  with  wood  blocks  in  the  busier  thorough 
fares  where  traffic  is  heavy  ;  altto,  that  improved  cars  of  u 
later  pjkttern  be  subatitatod  far  the  cars  now  in  use,  which  can  be 
atilisod  as  trait  cars.  The  amount  roriuired  for  the  carrying  out 
of  this  work  (with  extensions)  ho  estimates  at  £'200,000,  and  thinks 
that  a  good  dividend  can  be  paid  on  the  whole  capital.  The 
directors  have  had  the  reixirt  under  their  careful  conuidoration, 
and  as  the  working  exijenues  under  this  ityHtem  do  not  average 
more  per  car-mile  than  half  the  preflont  coet,  and  the  increase  of 
traffic  may  from  experience  bo  great— as  much  as  100  ()or  cent,  in 
some  citiex  in  America— they  have  resoIvo(i  to  otJopt  tho  system 
recommended,  provided  the  necessary  capital  can  bo  raiiic<l . 
C'SrtAin  local  arrangements  must  he  first  completed.  Application 
has  also  been  mode  to  the  Govornor-inCouncil  for  an  order  for  the 
extension  of  timo  to  25  yearn.  The  directors  hope  to  be  able  to 
announce  shortly  that  all  concurrences  have  been  obtained,  and 
the  WAV  cleared  for  action.  They  have  formally  offered  the 
•ysteiD  lor  sale  to  the  various  local  IkkHos  as  provided  in  their 
Aet,  sfi  rotnoving  all  obstruction  to  future  o(>cration.  Kxtension*' 
am  t<j  Lk!  inmie  at  the  muuiu  time  to  uuik  j  the  lino'^  a  success.  Thu 
oar  milcAgo  run  wa-^  406,<>49  milos,  and  nuinbor  of  iwosengers 
oarrietl  l,lH9,.Sl'i.  The  pro|x>soil  alteration  should  have  the  atten- 
tion of  British  electrical  engineers. 

TetepHons  5absorlbors.—Tho  following  notice  hiuf  been  issued 
by  iho  AMj^ociution  for  tho  Protection  of  Telephone  Subscribers  : 
"  The  ainiilgaination  of  the  New  Telephone  Company  with  tho 
National  Telephone  ComiHiny  brings  back  the  old  vicious  tf/a/tt^r/uo. 


and  makes  the  maintenance  of  this  association  more  than  ever 
necessary  for  the  protection  of  our  interests.  Whether,  or  to 
what  extent,  the  Board  of  tlie  New  Telephone  Company  have,  in 
handing  over  their  embryo  system  to  the  National  Telephone 
Company,  reserved  the  rights  accorded  to  our  association  by  the 
agreement  of  April,  1892,  remains  to  be  seen  ;  but  both  companies 
have  been  served  with  notices  claiming  our  legal  rights  under  that 
agreement,  which  was  duly  cited  in  the  prospectus  of  the  New 
Telephone  Company.  By  that  ogreeoaent  toe  company  undertook 
to  put  up,  and  to  remove  if  called  on,  a  telephone  on  their  system 
for  our  subscribers  gratis,  up  to  the  expiration  of  tho  then  current 
annua!  subscription  to  tho  National  Telephone  Comjiuny  ;  and  for 
£12.  1'2b  yearly  thereafter.  Since  its  formation  our  orgaoisatiou 
has  undoubtedly  hiul  tho  effect  of  bettering  to  some  extent  the 
exasperating  and  im[»orfect  telephonic  service  ;  though  this  amend- 
ment woi^  also  due  in  part  to  the  stimulus  of  a  competing  system 
Unfortunately  for  the  public  thiscompetition  has  now  been  bought 
up.  The  old  mono|>oly  will  now  have  about  another  million  sterling 
of  capital  to  carry,  the  diviHencU  on  which,  as  well  as  on  the  former 
inflated  ciipital,  will  ha\e  practically  to  be  [laid  by  us  subscribers.  It 
is  therefore  more  than  ever  incumbent  \x\yon  us  to  band  ourselves 
together  to  protect  our  common  interests,  as  well  as  to  enforce 
our  legal  rights  ;  and  as  an  adherent  in  the  year  180*2,  you  are 
invited  to  send  the  subscription  of  5s.  for  the  current  ^ear.  Our 
Msociation  is  registered  as  a  company,  limited  by  guarantee,  which 
gives  us  a  prof>er  hciu  standi  before  Pftrliament  and  elscwhoro  ; 
but  the  annual  subscription  entails  no  liability  whatever.  As  we 
understand  the  Ntiw  Telephone  Company  has,  in  addition  to  agree- 
ing with  our  association  collectively,  made  contracts  with  Indi- 
vid uuls  for  the  supply  of  a  telephone  at  £12.  l*2s.  per  annum,  we 
shall  be  glad  to  receive  the  co-o[>eration  of  any  such  [tersons  ;  who 
will,  if  tney  become  subscribers,  receive  the  advice  and  support  of 
the  association.  The  late  secretory,  Mr.  S.  H.  Fry,  is  no  longer 
in  the  service  of  the  association,  and  is  not  authorised  to  repre- 
sent it  in  any  way.— By  order,  C.  W.  Hawlinson,  sec.  jtrofetH.., 
58,  Coleman-street.  E.G..  January  24th,  1S93." 

Sonth  Staffordshire  Kleotrlo  Tramways. — A  report  baa  been 
marie  to  the  Board  of  Trade  by  Major*  ieneral  Hutchinson  and 
Major  Cardew  with  reference  to  tho  new  electric  tramwayn  which 
wore  recently  instituted  by  tho  South  Sta^orduhire  Tramways 
Company  on  the  Waltiall,  Wodnesbury.  Darlaston,  and  Bloxwich 
lines  Tho  former  gentleman,  in  his  re[X>rt,  states  that  consider- 
able repairs  had  been  executed,  both  as  reeards  pavint^  and  rail 
[Joints,  since  he  luiit  inspected  the  lines,  and  their  conuition  was 
now,  on  the  whole,  satisfactory.  The  traction  was  conducted  en 
tho  overhead  wire  system,  the  cfiblo  being  carried  on  brackets  jjro- 
jccting  from  Ktcel  tubular  fK>sca  fixed  along  the  kerbs  of  tlio  foot- 
path.  In  passing  round  curves,  and  at  passing  places,  there  was, 
of  course,  a  great  strain  upon  the  posts,  which  had  in  two  or  throe 
instance))  got  slightly  out  of  tho  vertical  position,  and  should  bo 
restored  to  that  position.  It  would  be  desirable,  where  practicable 
or  necessary,  t-o  obtain  permiK^ion  to  secure  the  posts  by  back* 
stays  fastened  to  the  walls  of  adjoining  houses.  A  description  of 
the  cars  follows,  eadi  of  whom  was  fitted  with  two  wheel  brakes, 
one  for  ordinary  use,  and  the  other  for  emergencies.  The  reversal  of 
the  current  could  also  be  resorted  to  when  a  specially  quick  stop  was 
necessary.  The  action  of  the  ordinary  brake  wof  not  as  quick  as 
it  might  be  made,  and  the  tramway  manager  had  promised  to  have 
the  action  improved  in  this  respect.  The  tractive  power  seemed 
fully  adequate  to  the  haulage  of  the  car  used  at  the  inspection  ap 
the  steepest  grodicntm  of  the  line.  Similar  r^ulations  as  to  stops 
and  restriction  of  s|:x^cd  would  be  necessary  as  in  the  cose  of  steam 
haidage  on  the  same  linon.  Subject  to  these  regulations  and  the 
improvements  mentioned,  he  could  recommend  the  Board  of  Trade 
to  sanction  the  uiw  of  electrical  traction  on  the  above  defined 
portions  of  tho  South  StatVordshire  Tramways.  Major  Cardew  io 
bis  report  makes  mention  of  three  requirements  as  follows:  (1) 
The  covers  of  the  surface-boxes  at  feeding  points  should  be  so 
secured  that  they  cannot  be  oi>ened  by  unautnorieed  persona.  (2] 
The  negative  terminal  of  each  of  the  dynamos  should  be  metal- 
lically connected  to  the  system  of  water-supply  pipes  if  available, 
in  order  to  secure  that  the  whole  electrical  circuit  external  to  the 
dynamo  is  at  all  times  and  throughout  at  an  electrical  potential 
|>ositive  with  regard  to  these  pipes  and  the  general  earth,  (3) 
Ouard-wiree  or  other  efGcient  protection  to  be  provided  at  all 
[x>int«  where  tel^raph  or  other  wires  cross  the  conductor.  These 
refwrts  are  regarded  as  exceedingly  satisfactory,  and  tho  improve- 
ments suggested  have  been  or  ore  being  carried  out. 

Cardiff.  —Tho  oorrcs|>ondenco  in  the  W^Mem  Mail  on  the  electric 
light  goes  mert'ily  on.  Mr.  Sydney  F.  Walker,  of  course,  is  in  the 
Acid.  The  price  of  6d.  per  unit  is  his  ideal,  with  the  use  of  large 
incandescent  lam^is  in  tne  streets  **  The  arc  lamp/'  ho  says,  "  is 
dying — dying  hard,  it  is  true,  but  its  end  cannot  be  far  off  all  the 
.same.  There  are  loud  complaints  iu  London  of  its  behaviour  at 
the  British  Museum  and  other  ntacos.  I  understand  that  the 
electric-light  linemen  are  provided  with  tricycles,  ready  to  go  at 
top  s|>ced  to  nny  lnmi>  that  is  failing,  the  mon  being  kept  on  in 
rolays  nil  night,  ami  tne  [toliceuien  being  instructed  to  warn  them 
of  the  failure  of  any  lamp.  Surely,  when  this  pass  is  reached — 
when  the  supply  com|»any  aro  obliged  to  ()ay  for  labour  of  this 
kind  if  they  do  not  wiM)  to  incur  heavy  fines  -it  is  time  for 
n  young  and  rising  town  like  Cardilf  to  say  good-bye  to  the  old 
friend  wo  have  known  so  long."  Mr.  (I.  Southoy,  engineer,  sub- 
mits Kome  figures  Ui4  to  cost  of  generating  electricity  and  tho  charge 
io  consumers  in  other  towns  :  *'  Taking  13  dill'ercnt  companies* 
charges,  tho  average  comes  out  at  7  17d.  per  unit.  The  charges 
vary  from  8d.  to  I'l^Jd.  per  unit.  Ono  of  the  principal  factors  for 
regulating  these  prices  is  the  cost  of  coal.  This  varies  from  2'32d. 
per  unit  (London  Electrio  Company),  who  charge  the  consumers 
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7'25d.  to  0*53d.  par  anib  in  Bradford,  where  the  ohnrge  t3  con- 
Bumers  is  6d.  The  manogomcnt  exponsos  vary  from  5*43d.  per 
unit  (London  Electric  Company)  bo  0  82(1.  in  Brorlforfi.  In  Exetor 
the  charge  to  consuinerfl  is  7'5d.  [)or  unit,  ami  here  bhero  i»  an 
apiu&ront  profit  of  3  '23d.  At  Newcastle-on-Tyne  the  charge  is 
4*22d.  per  unit  und  the  profit  I  'Old.  The  St.  Jaraca  and  Pall  Mall 
Company,  London,  charge  7d.,  and  make  a  profit  of  '2'23d.  The 
price  at  which  electricity  would  have  to  be  Hold  to  compete  with 
gaa  at  Cardiff  depends  a  great  deal  upon  what  «tyle  of  lampa, 
globes,  or  burners  is  used  in  either  cose.  But  3h.  worth  of  Caraitf 
gas  will  give  a  light  for  one  hour  ecjual  to  about  3.2(X>  candles, 
and  one  unit  of  electricity  used  in  ordinary  incandescent  lampa 
will  give  a  light  for  one  hour  equal  to  about  'S^O  candles.  The 
cost  of  renewing  the  incandescent  lamps  would  amount  to  about 
U'75d.  per  unit  uaed,  so  that  the  current  would  have  bo  be  supplied 
at  2'06d.  per  unit.  One  unit  of  electricity  used  in  arc  lamps  will 
give  a  light  for  one  hour  etjual  to  about  2,0Oi>  candles,  and  the 
008t  of  replenishing  carbons  would  bo  about  O'lfid.  per  unit  Udod. 
So  for  arc  lighting  current  might  bo  t*upplied  at  '2*2'34d.  per  unit. 
In  the  case  of  gaa  I  have  mode  no  allowance  for  the  breakage  of 
chimney  globes,  which  to  large  consumers  is  no  small  iiom.  Again, 
the  Edison  and  Swan  Company  have  now  put  what  they  call  a 
'  high  effictoncy  '  incandescent  lamp  for  larger  candle-power  in  the 
market,  an4  this  lamp,  they  claim,  will  give  ^double  the  candle* 
power  per  anit  used  as  compared  with  the  ordinary  incandescent 
lamp." 


PROVISIONAL  PATENTS,  1893. 


1674. 


1695. 

1610. 
1615. 

1620. 

1821. 

1661. 
1675. 

I6S3. 
1697. 


jAsrAiiif  23. 

A  new  or  improTod  eleotrlo  alaram  for  use  In  hot«la  or 
othor  largo  bailtUngs,  or  otberwlso.  Louis  Gusbav 
Weygang,  3,  Hormitape-vUlas,  Child's  Hill,  London. 

An  ImproTOd  aupportor  for  the  rooeirorB  of  totepbones 
and  the  Uke.  Andrew  Connell,  8,  Quality -court,  Chan- 
cery-lane, London. 

XmproTcmonts  In  eleotrlo  storage  battery  plates.  Eniost 
Bailey  and  John  Dunham  Mas.«tey,  Bruad-screet  Houses 
London. 

Kleotrloal   hoso  siKoalllnK  apparatoa.     William    Fowler, 
52,  Chancery- lane,  London.     (Complete  specification.) 
Jan  DART  24. 

Improved  prooeas  and  apparatus  for  tbe  eleotroljrtio 
production  of  porous  finely  aubdivldod  load  for  use  In 
secondary  battorios.  William  rhillif)^  Thomp»on,  ti, 
Lord-street,  LiverpooL  (Erich  Correnn,  (Jermany.)  (Com- 
plete Bpecitication. ) 

Xmprorements  In  tbe  electrical  Insulation  of  wlros. 
Walker  MoHeloy  and  Ernest  Olden  bourg,  60,  Watling- 
street,  London. 

ImproTements  In  dynamo-elootrlc  maoblnos  or  eleotrlo 
motors.  Henry  HarriH  Luke,  45,  Southauuiton-buildin^i^, 
Chancery-lftne»  London.  (Robert  Lundell  and  Ed  war*! 
Hibbcrd  Johnson,  United  States.)  (Complete  8|>ecilica- 
tion.) 

XmproTsmeuts  In  ourront  adaptors  for  Incandescent 
eleotrlo  ll^bt  oiroulta.  John  Corry  Fell,  1,  Queen 
Victoria-street,  London.  (Alexander  Frank  Vettcr, 
United  States.) 

XmproToments  in  connection  wltb  electric  bells,  Louis 
Uuatav  Weygang,  3,  Hermitage-villas,  Child 'a  Bill, 
London. 

ImproTomenta  in  tbe  metbod  of,  and  means  for,  tbe  pr<K 
daction  electrically  of  spoctacnlar  effocts.  Alexander 
Loalie  Fyfe,  '-2,  Southampton  buildin^H,  <.'hancery  lane, 
London. 

ImproToments  In  oarrtaife  attaohmonts  or  dial  Indloa- 
tors  and  olectrlo  Itgbt  fittings.  Peter  Jensen,  77, 
Chancery- lano,  London.  (Arthur  Middlolon  BlakOf 
United  States.) 

Jakdaby  25. 

Improremonts  in  eioctrio  beating  apparatus.  Sir  David 
Lionel  Salomonfl,  Bart.,  Broomhill,  Tunbridgo  Wells. 

Improvements  in  oleotrioal  accumulators.  NicholaH 
Stanton  Hill,  7S,  Choapfido,  London.  (Iwan  Nicolariiri 
Russia.) 

Regulable  electric  lamp,  i^oorgo  Hall  and  Joeeph  Do 
Marr,  89,  Chancery-lane,  London.  (Complete  specifica- 
tion.) 

An  Improved  system  of  dlstributian  for  polyphase  alter- 
nating enrrents.  Charles  Schenck  Bradley,  70,  Welling- 
ton-street, Glasgow.  (Date  applied  for  under  PabentH 
Act,  1883,  sec.  103,  July  29,  1892,  being  date  of  applica- 
tion in  Uoitod  States.)    (Complete  specification.) 

Improvements  in  electrolytio  apparatus.  Emile  Andreoli, 
61,  Cbancery-lane,  London.     (Complete  speciHcation  ) 

Prooass  for  troating  the  effluent  from  clectrolytlcally  or 
ehamloaUy-ptirlflod  sowago  for  noutralialzig  Its  alkali- 
nity, and  for  tbe  production  of  by-products  tborefrom. 
William  Webster,  28,  Southampton-buildings,  Chancery- 
lane,  London. 

Improvemenu  in  electric  arc  lamps.  Frank  Godfrey 
Lett,  9,  Warwick-court,  Gray'a-inn,  London. 

An  Improved  eleotrlo  dock,  GuHtav  Binswanger  and 
Herbert  John  Coates,  11,  Fumival-Btroot,  London. 


1720. 
1759. 

1778. 

1812. 
1829. 

1340. 

1849. 
18U3. 

1892. 
1894. 
1895. 

1902. 

1948. 

1956. 
1958. 


January  2tt. 

An  improved  electric  alarm.  Matthew  Cran«wick  Green- 
hill,  U,  Komola-road,  TulBehiU. 

Improvements  In  electrical  apparatus  for  use  in  ships' 
telesrapba  and  otlior  purposes.  George  Frederick 
Flemmich,  7,  Albemarle-street,  London.  (Complete 
pfteciHcation.) 

Improvements  relating  to  tbe  coating  of  artlolos  with 
alloys  by  electro-deposition.  Tbe  London  Metallur- 
gical Company,  Limite<:l,  and  Sherard  Osborne  Cowper- 
Coles,  45,  Southampton-buildings,  London. 

January  27. 
meotrio  light  regulating  switches.     Robert  John  Sansome 

and  Henry  Hawes,  69,  St.  Jamea'sroad,  Southsea. 
An  improvement    in    oleotrioal    transmitters,      William 

Alfred  Morrison  Brown,  ABh-grrovo,  Victoria-road,  Leeds, 
Improvements  in  and  connoctad  with  electric  signalling 

on    railways.     Thomaa    Ellis    Dean,    70,    Market- street, 

Manchester. 
A  now  and   Improved  form  of  two-way  olectrlo  switch. 

Alfred  Sbarman  Uiles,  34,  Vietoria-Btreet,  Weetminster, 

London. 
Improvements  in  the  manufacture  of  insulators  suoh  mm 

are  used  in  electric  lighting,     lienry    Lewlij    Doulton, 

24,  Southamploabuildiugs,  Chancery-lane,  London. 

Jahfary  28. 

Improvements  In  voltmeters,  ammeters,  and  similar 
instruments.  Robert  Alfred  Wormall,  Tho  Elm,  61, 
Park-lane,  Croydon. 

Improvements  in  self- regulating  dynamo  electric  guncra- 
tors  and  motors.  Uiius  Augustus  Timmis  and  Alfred 
Ivor  Smith,  2,  Groat  George-street,  WestminBter,  London, 

An  improved  and  simple  moans  of  procuring  a  "  dead- 
beat  action  "  of  a  coll  or  colls  of  wire,  suspended  and 
moving  horisontally  or  vertically  In  a  magnetic  or 
electromagnetic  field  of  force.  Thomas  Clark  and 
William  Bradley  Redgrave.  Endorby's  Wharf,  East 
Greenwich. 

Improvements  in  or  relating  to  metallic  Junction-boxes 
for  concentric  elsctrio  conductors,  and  in  the  mode  of 
conneotlng  conductors  therein.  Henry  Alexander 
Mavor,  William  Arthur  Couleon,  Sam  Mavor,  and 
William  Brook  Sayors,  Ti©,  Georjiosquare,  (Jlaagow. 

An  improvemont  in  soeondary  voltaic  batteries.  Harold 
Imray,  '28,  Southampton-buildiogd,  Chaneery-lane,  Lon- 
don. (La  Society  Anonyme  (wur  le  Travail  Electrique  dea 
Metaux,  France.) 

Improvements  !n  dynamo  electric  machines.  Silvanus 
I*hilUnei  Thorn j>»on  and  William  Morris  Mordey,  49, 
Lincoln'e-inn-fieldB,  London. 

Improvements  in  olectrlo  telegraphs  and  mechanism  in 
connection  therewith.  Sir  .Tamo^i  Anderflon  and  Angus 
Fraser,  124,  Southampton  buildinga,  Chan  eery -lane, 
London, 


SPECIFICATIONS  PUBLISHED. 


1885. 
Lake.    Marchenay.  (Second  edition.) 
1892. 
Xlcotrio  currents  in  mines,  etc.     Charleton  and  Walker. 
Klectrio  meters,     Paul 
Telephone  switchboard  systems.     Kiogabury. 

Electric  Company.) 
Telephone  switchboard    systems.     Kingsbury. 

Electric  Company.) 
Klectrioal  switch.    Johnson. 
,  Telephone  combination.     Forbes. 
.  Xlectrlc  elevators.     See  and  Tyler. 
Telephonic  transmittftra.     G  roper. 


2765.  Secondary  batteries. 


3538. 
4!?76. 
4427. 

4428. 

575<). 
10406. 
18025. 
21G13, 


(Weetem 
(Western 
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Carlatiad, — A   concession    has    been   granted   for   an 
BCtric  railway  to  the  Kaiserpark  in  Carlsbad. 

Electric  Boats. — On  the  Gmimdaersee  and  Atteraee 
electric  boats,  driven  by  accumulators,  will  shortly  be  run. 

Civil  Bngineera. — On  Tuesday  Dr.  Edward  Hopkinson 
will  read  a  paper  on  the  **  Electrical  Railways  "  before  the 
Institution  of  Civil  Engineers. 

Eleotiona.— Mr.  Walter  Emmott,  Halifax,  and  Mr, 
Ernest  George  Tidd,  of  South  Kensington,  have  been 
elected  associate  membeis  of  tbe  Institution  of  Civil 
Engineers. 

Telephones  on  Railways.— At  the  Soci^t^  dea 
Ing^nieurs  Civils  on  March  3  a  paper  will  be  road  by 
MM.  G.  Dumont  and  E.  Bernheim  on  "The  Use  of  Tele- 
phones on  Railways." 

Eleotrio  Heating. — The  United  States  Government 
are  stated  to  bo  seriously  considering  the  abandonment  of 
all  other  lighting  and  heating  on  one  of  their  military  posts 
except  that  obtainable  from  electricity. 

Use  of  Small  Motors. — A  paper  will  be  given  before 
the  Junior  Engineering  Society,  at  the  Westminster  Pakre 
Hotel,  to-day»  Friday,  by  Messrs.  D.  T.  and  A.  C.  Heap,  on 
"  The  Application  of  Stnall  Power  Electric  Motors.'* 

Electricity  on  Board  Ship. — On  Monday,  before 
the  North-East  Institution  of  Engineers,  at  Newcastle,  a 
paper  will  be  read  by  L.  Newitt  "  On  Ship's  Electrical 
Fittings  for  Lighting,  Sfgnallini^,  and  Telegraphing." 

Proposed  Cable  to  New  Caledonia. — At  a  Cabinet 
Council  held  in  Paris,  approval  was  given  to  the  convention 
submitted  by  M.  Delcass^.  Under  Secretary  for  the 
Colonies,  for  laying  a  submarine  cable  between  New 
Caledonia  and  Australia. 

Lectore  by  Nikola  Tesla* — It  is  announced  that  a 
lecture  by  Mr.  Nikola  Tesla  will  be  given  before  the 
National  Electric  Light  Association  this  month.  The 
lecture  will  be  illustrated  by  numerous  experiments,  and  is 
being  looked  forward  to  with  great  interest  in  America. 

Transmission  of  Mnsio. — A  description,  with  dia- 
grams, of  transmission  of  music  by  Berliner's  ajiparatus 
is  given  in  the  ZeilscJirift  fur  Elektt'oifchnik,  February  L 
Ten  transmitters  and  six  induction  coils  with  60  Cailaud 
cells  were  used.  The  opera  music  was  auccesefully  trans- 
mitted from  Munich  to  Frankfort. 

Lectore. — A  lecture  on  the  "Present  Uses  of  Kloc- 
tricity  "  was  delivered  by  Mr.  T.  Bolas,  F.C.S.,  at  the 
Schoolroom,  Turuham  Green,  on  Friday  evening,  in  connec- 
tion with  the  Turnham  Green  Scientific  and  Literary 
Society.  Commander  Robinson,  R.N.,  presided.  There 
was  a  large  attendance.  The  lecture  was  illustrated  by 
numerous  experiments. 

The  Electrical  Dog. — The  Daili/  Grraphic  yesterday 
contains  a  portrait  of  "  Strip,"  the  electrical  dog,  who  after 
helping  to  lay  many  miles  of  cable  in  London  has  htcly 
been  in  Brighton  with  the  same  object.  *' Strip  "  is  the 
clever  little  fox-terrier  who  works  for  Orompton's,  by  piss- 
ing along  the  conduits  carrying  the  diawing-in  cord.  The 
engraving  was  taken  from  a  photograph  of  the  dog  by 
Lieut. -Colonel  F.  K.  Lloyd,  near  whose  house  *'  Strip  "  has 
been  working. 

Handy  Transformer. — The  transformer  known  as  tbe 
Diamond,  is  described  in  the  Ekctiical  JVotld  received  last 
week — a  very  convenient  form.  The  laminated  strips  are 
ploughed  out  in  two  grooves ;  in  these  are  slipped,  flat 
side  on,  the  two  coils,  the  primary  ti[)]>crmost,  so  \\a  to  be 


easily  got  at  in  case  of  burning  out.  The  coils  are  shut  in 
by  an  iron  case  with  double  lid  ;  the  outer  lid  contains  the 
fuse  wires,  and  the  act  of  unlocking  and  opening  discon- 
nects the  fuses. 

Smoke  Prevention. — A  German  invention  for  the 
consumption  of  smoke,  said  to  be  very  satisfactory,  consists 
in  the  reduction  of  the  coal  by  grinding  to  a  very  6ne 
powder.  The  inHammablo  dust  is  injected  into  the  furnace 
by  a  current  of  air  automatically  re&;ulated,  and  burns  with 
fierce  blaze.  Oxygen  being  introduced  by  a  new  contrivance 
tbe  powder  floats  in  space,  being  consumed  to  the  utmost 
particle,  and  no  smoke  is  given  off,  while  the  fire  is  easily 
regulated  and  fed. 

Electric  Cnre  for  Drowniner. — Electricity  has  been 
successfully  used  in  restoring  life  to  a  man  who  had 
apparently  been  drowned,  according  to  a  story  from  Scot- 
land. The  man^  while  bathing,  was  seized  with  cramp  and 
sunk,  and  remained  below  water  for  two  minutes.  When 
rescued,  he  was  believed  to  be  dead  ;  but  two  applications 
of  the  electric  current,  which  was  passed  between  the  nape 
of  the  neck  and  the  heart,  restored  him  to  animation,  and 
he  ultimately  recovered. 

Artificial  Indiarabber, — Dr.  Tilden's  discovery,  to 
which  reference  has  been  often  made  lately,  is  that  isoprene 
(CjjHg)  liquid  prepared  by  the  action  of  heat  upon  turpen- 
tine, undergoes  a  spontaneous  change  in  the  presence  of 
acid  and  becomes  caoutchouc.  This  artificial  caoutchouc 
is  identical  with  tbe  natural  in  its  composition,  consisting 
of  two  substances,  of  which  one  is  more  soluble  than  the 
other  in  bisulphide  of  carbon  or  benzol;  and  it  vulcanises 
in  the  same  way. 

Howard  Lectures. — The  fifth  lecture  by  Prof,  Unwin, 
on  ^'  The  Transmission  of  Power  from  Central  Stations," 
will  be  given  to-night  before  the  Society  of  Arts.  The 
sixth  lecture,  next  Friday,  the  17th  inst.,  will  deal  with 
the  distribution  of  mechanical  energy  by  electricity  \  systems 
hitherto  adopted  ;  examples  of  distribution  of  motive  power 
electrically  \  Hersthal  installation  \  Niagara  scheme ;  ad- 
vantages of  combined  schemes,  heat  and  (K)wer  ;  light  and 
power ;  water  supply,  light  and  power. 

Cantor  Lectures. — The  third  Cantor  lecture  by  Prof. 
Fleming  on  the  '^  Practical  Measurement  of  Alternating 
Currents '  will  be  given  on  Monday,  at  the  Society  of 
Arts.  It  will  doiil  with  :  Apparent  and  real  |K)wer  :  power 
factor  of  a  circuit  ;  [»owermeters  and  wattmeters  ;  electro- 
statir  and  electrodynamic  forms  of  wattmeter  ;  wattmeters 
for  inductive  circuits  ;  wattmeters  employed  on  high  tension 
circuits  ;  methods  of  testing  efficiency  of  alternators  and 
transformers ;  methods  of  regulating  pressure  on  testing 
circuits. 

Qazogrenes  and  Qaa-Engrines. — Tbe  interest  aroused 
in  the  use  of  largo  gas-engines  in  recent  articles  will  give 
a  value  to  the  description  of  the  French  gazogene  appa- 
ratus on  the  Buir^-Lencauchez  system,  constructed  by 
Messieurs  Mittor  ot  Cie.,  of  Rouen,  given  in  the  Reone 
Industrielle  (58.  Chauss^e  d'Antin,  Paris)  for  Febi  uary  4. 
A  diagram  of  the  arrangement  of  pipes  and  reservoirs  for 
the  manufacture  of  heating  gas  is  given  by  M.  Chevillard, 
as  well  us  a  perspective  view  of  the  gaa-engine  plant 
complete. 

Train-Lighting:, — Preparations  are  being  made  for 
lighting  the  Berlin-Hamburg  trains  by  electricity.  Lamt>s 
of  8  c.p.  to  10  c.p.  will  he  used,  supplied  by  sets  of  accu- 
mulators. Tbe  Italian  Mediterranean  Railway  has  now,  it 
is  reported,  introduced  electric  lighting  in  the  carriages 
tiironghout.  Each  carriage  has  10-c.p.  lamps,  tbe  light 
being  thrice  as  good  oa  that  of  gaa  or  oil.  Accumulators 
arc  used,  charged  at  the  termini   to  lost  30  hours.     The 
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Italian  railway  is  the  first  in  Europe  to  definitely  adopt 
electric  light  throughout. 

I  Dynamo  Brushes.  —  A  special  kind  of  dynamo 
brush  made  by  M.  Boudreaux  is  coining  into  use  in 
France.     Extremely  thin  Bheots  of  an  alloy  of  copper,  zinc, 

I  and  ailicium  are  taken,  and  after  folding  are  compressed 
under  heary  pressure  to  the  size  of  the  brushes.  Each 
millimetre  of  section  contains  40  sheets  of  two  to  three 
hundredths  of  a  millimetre  thick.  The  use  of  this  extreme 
thinness  of  metal  gives  a  very  soft  contact,  which  does  not 

j  wear  the  commutator,  and  enables  the  brushes  to  last  lon^ 
even  when  discharging  600  amperes  for  electroplating. 
The  exact  compositiou  of  the  alloy  is  not  disclosed. 

Sleotrioal  Coast  Commnnioation. — A  telephone 
line  has  been  completed  connecting  the  coastguard  stations 
at  Studland  Bay,  Swanage,  St.  Alban^s  Head,  Bottom,  and 
Kimmeridge.  There  was  already  existinj^  a  line  of  tele- 
graph from  St.  Alban's  Head  coastguard  station  to  Corfe 
Castle  Post  Office.  This  has  been  extended  to  Poole  Post 
Office,  and  a  night  bell  fixed  there.  Poole  has  a  wire  to 
Southampton  Post  Office,  which  is  open  always,  and  South- 
ampton has  a  wire  to  Weymouth,  where  a  night  bell  has 
been  fixed.  Thus  the  coastguard  stations  now  connected 
will  be  able  to  communicate  with  Weymouth  through  St, 
Alban's  Head,  Poole,  and  Southampton. 

Frohlioh's  Meter. — The  electric  meter  patented  by 
Oscar  Frohlich,  and  assigned  to  Messrs.  Siemens  and  Halske, 
consists  of  a  soft  iron  bar  capable  of  oscillating  on  a  central 
axis,  two  coils  through  which  the  current  to  be  measured, 
or  a  certain  fraction  of  it,  is  made  to  flow,  one  wound 
transversely  and  the  other  parallel  to  the  iron  bar ;  means 
consisting  of  a  polarised  relay,  intermediate  mechanism, 
and  circuit  connections  for  alternately  reversing  the  direc- 
tion of  the  current  through  the  coil  wound  parallel  to  the 
iron  bar.  The  effect  of  the  oscillation  is  somewhat  that  of 
a  hairspring  of  a  watch,  or  the  escapement  of  a  pendulum, 
and  the  oscillations  are  indicated  by  a  set  of  gears  and 
escapement  in  the  usual  way. 

Eleotrioal  Miorometer, — An  ingenious  instrument 
for  measuring  the  expansion  of  minute  solid  bodies  has, 
says  the  Engineer,  been  invented  by  Mr,  J.  Joly,  of 
Dublin.  The  substance  ia  placed  in  the  field  of  a  micro- 
scope, and  a  greatly  enlarged  image  of  it  is  thrown  on  a 
screen.  This  image  is  further  magnified  by  two  micrometer 
microscopes,  which  serve  to  measure  the  expansion.  The 
substance  is  heated  in  a  little  platinum  oven  tiaveracd  by 
an  electric  current,  and  the  temperature  in  the  oven  is 
determined  by  observations  on  the  melting  of  standard 
substances.  In  this  way  it  has  been  found  possible,  for 
instance,  to  determine  the  thermal  expansion  of  the 
smallest  diamond  until  the  temperature  of  combustion  is 
reached. 

Electric  Cranes. — In  the  Machinery  Hall  at  Chicago 
the  Yale  and  Towne  Company,  of  Stamford,  Conn.,  has 
installed  the  first  of  the  three  great  travelling  electric 
cranes.  Each  crane  will  run  on  a  1,400ft.  track  It  will  be 
worked  by  a  double  trolley  weighing  of  itself  50  tons,  and 
be  capable  of  carrying  a  load  of  20  tons.  It  is  driven  by 
five  motors  of  the  Manchester  slow-speed  type,  built  by  the 
United  States  Company.  The  largest  motor,  which  is  of 
25  h.p.,  propels  the  crane  itself,  while  two  10-b.p.  motors 
work  the  hoist.  The  cross  motion  is  taken  care  of  by 
two  3-h.p.  motors.  The  crane  can  travel  at  the  rate  of 
600ft.  a  minute.  During  the  Fair  it  will  bo  fitted  up  for 
the  accommodation  of  passengers,  carrying  300  at  a  time, 
and  will  give  an  excellent  view  of  the  interior  of  the  huge 
building. 

Windmill  Electricity.— A  note  in  the  Daily  Ommkh 
contains  a  suggestion  which  we  commend  to  electrical  engi- 


neers as  follows  :  '*  A  windmill  will  drive  a  dynamo  for  the 
purpose  of  generating  the  electric  current,  and  although  an 
unsteady  power  is  objectionable,  there  are  breezy  neigh- 
bourhoods where  the  winds  are  fairly  constant  during  part 
of  the  24  hours  of  the  day.  A  set  of  storage  batteries 
would  assist  in  utilising  all  the  current  which  could  be 
generated  by  the  windmill  and  its  dynamo.  The  Cambridge 
show  of  the  Royal  Agricultural  Society  next  year  may  be 
too  soon  for  exhibitions  of  this  class,  but  we  shall  find  the 
electric  engineers  bestirring  themselves  at  some  of  the 
future  shows.  Farm  work  is  already  done  at  Hatfield  by 
means  of  the  electric  motor,  and  Lord  Salisbury's  example 
will  some  day  be  followed  at  many  a  homestead  through- 
out the  country.     The  field  is  almost  unlimited." 

Rating  of  Machinery  Bill. — A  conference  was  held 
at  the  House  of  Commons  on  Wednesday  between  a  large 
number  of  members  interested  in  this  Bill  and  the  com- 
mittee of  the  Association  of  Machinery  Users.  Among 
those  present  were  Sir  W.  Holdsworth,  Bart.,  M.P.;  H. 
Smith  Wright,  M.P.,  W.  E.  M.  Tomlinson,  M.P.,  T.  H. 
Sidebottom,  M.P.,  E.  Strachey,  M.P.,  Mr.  F.  W.  H, 
Campbell,  W.  Mather,  M.P..  W.  H.  Holland,  M.P., 
J.  M.  Cheetham,  M.P.,  J.  W.  Sidebotham,  M.P., 
Mark  Oldroyd,  M.P.,  Mr.  W.  B.  Brodrick.  Mr.  Hum- 
phreys-Davis, the  secretary  of  the  association,  reported 
generally  as  to  the  present  position  of  the  question 
in  the  manufacturing  districts  and  the  work  that  bad  been 
done  during  the  recess.  The  terms  of  the  Bill  were  dis- 
cussed and  settled  and  various  arrangements  made  for  the 
debate  on  the  8th  prox.  Mr.  Holland,  M.P.  for  North 
Salford,  was  warmly  congratulated  on  his  good  fortune  as 
a  new  member  in  securing  the  first  day  open  to  private 
members  for  this  Bill. 

Sagffestions  for  Uetera. — Mr.  S  D.  Mott  (in  the 
Ekdrical  World  for  January  28)  has  a  second  article  on 
metering  devices.  lu  this  the  suggested  meter  utilises  the 
law  of  angular  currents  as  follows:  (I)  two  rectilinear 
currents,  the  direction  of  which  forms  an  angle  with  each 
other,  will  attract  when  both  approach  or  recede  from  the 
apex  of  the  angle  ;  (2)  they  repel  if  one  approaches  and  the 
other  recedes  from  the  apex.  Each  magnetic  particle  is 
considered  as  constituting  a  voltaic  circuit,  a  magnet  being 
made  up  of  a  number  of  these,  arranged  symmetrically.  To 
utilise  the  said  law,  a  magnet  is  mounted  on  pivots  so  as 
to  be  free  to  revolve,  and  in  revolving  to  turn  a  train  of 
gears :  in  the  bottom  of  the  apparatus  is  a  conducting 
medium,  preferably  of  mercury,  to  which  the  current  is 
led,  finds  its  way  to  the  magnet,  and  issues  at  the  top  of  the 
magnet.  When  the  current  is  flowing  the  magnet  will 
rotate  on  its  axial  line  in  tbo  direction  of  the  hands  of  a 
clock  when  viewed  from  the  bottom  or  N  end,  and  the 
speed  of  revolution  will  depend  on  the  strength  of  the 
magnet  and  the  strength  of  the  current. 

Boiler  Economy. — The  attention  of  electrical  engi- 
neers is  directed  upon  the  wasteful  portion  of  their  plant — 
the  boilers — in  order  to  obtain  an  etticiency  more  approxi- 
mating to  that  which  they  are  accustomed  to  obtain  from 
their  dynamos.  Any  piece  of  apparatus  that  will  achieve 
a  saving  is  watched  with  anxiety  and  tested  with  interest : 
so  that  when  a  saving  of  20  per  cent,  or  so  in  the  fuel 
required  for  water-tube  boilers  is  announced,  a  flutter  in 
the  engiueers'  offices  may  result.  We  mentioned  soma 
weeks  ago  in  a  short  note  that  M.  Zakibian  (397, 
Vauxhall  Bridge-road)  had  been  working  on  a  device 
for  increasing  the  steaming  power  of  boilers.  This  con- 
sists of  a  simple  piece  of  apparatus  to  ^a  slipped  into 
the  tubes.  We  have  now  seen  reports  from  Mr.  D'Alton, 
engineer-in-chief  to  the  London  Electric  Supply  Company, 
of  teats  made  at  Deptford  with  this  apparatus.     In  the 
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firat  experiment  Mr.  D'Alton'a  assistants  found  the 
saving  as  much  as  30  per  cent.,  and  he  naturally  hesitated 
in  giving  his  sanction  to  certifying  such  a  result.  A  further 
^  careful  test  extending  over  eight  hours  has  produced  results 
I  »howing  an  economy  of  25  per  cent.,  and  tbia  extraordinary 
result  is  now  certified  by  him  to  the  inventor.  The  prin- 
ciple ia  ingenious,  depending  on  a  method  oE  increasing  the 
water  circulation,  and  the  certificate  of  Mr.  D'Alton  cannot 
but  have  the  result  of  calling  wide  attention  to  this  inven- 
tion. 

The  Weatingrhoase  Lamp. — The  new  Westinghouae 
incandescent  lamp  has  been  exhibited  at  a  Press  view.  The 
pear-shaped  globe  is  retained,  but  the  lower  end  is  thickened 
like  a  bottle,  and  ground  for  a  stopper.  The  stopper  is 
ground  to  fit.  Iron  ia  employed  instead  of  platinum  for  the 
wires,  a  metal  being  required  not  fusible  at  the  temperature 
of  melting  glass,  and  iron  was  chosen,  platinum  being  too 
expensive.  The  filament  having  been  attached  to  the  wires, 
the  stopper  is  covered  with  a  cement  and  tightly  intro- 
duced into  the  neck,  and  the  lamp  is  exhausted  and 
sealed  oflF  at  the  other  end.  The  process  described 
in  the  specification  of  the  Sawyer-Man  patent  is  now 
employed,  nitrogen  gas  being  introduced  to  wash  out  the 
remaining  oxygen.  The  vacuum  is  very  high,  and  the  gas 
left  being,  moreover,  only  attenuated  hydrogen.  The 
atmospheric  pressure  tends  more  tightly  to  seal  the  stopper, 
and  the  cementing  material,  being  elastic,  is  warranted  not 
to  crack.  By  warming,  it  softens,  allowing  the  stopper  to 
be  removed  on  admitting  air  to  the  bulb,  but  the  atmos- 
pheric pressure  prevents  accidental  removal  or  loosening. 
The  lamp  is  complete  without  base.  By  simple  pressure 
its  shoulders  are  held  in  springs,  and  a  twist  connects  it  to 
the  contacts.  The  manufacturers  state  that  the  use  of  iron 
instead  of  platinum  does  not  occasion  a  leakage.  The  lamp 
is  simple  and  of  good  appearance,  and  its  extreme  cheap- 
ness has  been  the  quality  carefully  aimed  at  by  the 
company. 

Handbooks  for  Eaei.n6ers.^The  well  known  pub- 
lishing firm  of  Whittaker  and  Co,  have  been  very  busy  of 
late  with  electro-technical  handbooks,  and  in  a  prospectus 
which  wo  have  received  the  Hat  of  these  useful  books  is 
given.  A  work  on  *'  The  Dynamo/'  by  C.  C.  Hawkins  and 
F.  Wallis,  is  in  the  press;  a  nevr  edition  of  **The 
Management  of  Accumulators,"  by  Sir  D.  Salomons, 
is  likewise  to  appear.  "Dynamo-Machinery,"  by  Dr. 
K  Hopkinson,  is  out  and  will  be  appreciated  by  practical 
and  theoretical  men  alike.  In  the  Specialist  Series 
which  have  already  appeared,  Lodge  on  "  Lightning  Con- 
ductors "  is  a  well-known  controversial  classic,  if  the  term 
be  allowed  ;  •'  Electric  Light  Cables/'  Mr.  Stuart  Russell, 
is  a  deservedly  successful  volume  ;  while  Kapp'a  "  Electric 
Transmission  of  Power"  should  be  on  every  engineer's 
table.  We  have  Preece  on  "The  Telephone,"  Carl  Hering 
on  '*  Electric  Railways,"  0.  T.  Crosby  and  Dr.  Louis  Bell 
on  the  same  subject ;  Prof.  Houston's  ^*  Dictio:iary  of 
Electrical  Terms,"  Fleming  on  **  Transformer?,'*  Poole's 
"Telephone  Handbook,"  besides  works  on  electric 
light  fitting,  motors,  turbines,  plating,  and  so  forth. 
We  ought  also  to  mention,  while  technical  schools  are 
springing  up  around,  a  notable  book,  by  a  celebrated  archi- 
tect and  educationalist,  Mr.  E.  C.  Robins,  F.SA.,  on 
"  Technical  School  and  CoUogo  Building."  The  list  shows 
a  great  activity  of  these  enterprising  publishers  to  satisfy 
engineers'  and  students'  wants. 

Scienoe  in  Australia. — Before  the  members  of  the 
Electrical  Club  of  New  South  Wales,  Mr.  E.  R.  Dymond, 
on  the  29th  March,  read  a  paper  on  *'  Central-Station 
Lighting  on  the  Crompton  System/'  This  paper  gave  rise 
to  a  very  intei'ostiug  discussiou  on  the  13bh  of  the  following 


month.  In  April  Mr.  T.  P.  Moody  contributed  a  supple- 
mentary paper  on  '*  How  Nature  Produces  Gold  "  to  the 
Prouedings  of  the  Northern  Engineering  Institute.  In  the 
same  month  Mr.  W,  A.  Tourney  Hind  read  a  very  discur- 
sive and  statistical  paper  on  the  '*  Electrical  Lighting  of 
Sydney  and  Suburbs  "  before  the  Engineering  Association 
of  New  South  Wales,  Following  close  upon  this,  Mr.  R. 
Oxlade  delivered  an  instructive  paper  on  ''  Insulation 
Resistance ''  to  the  members  of  the  Electrical  Club.  In 
August  Mr.  J.  H.  D.  Broarley  read  an  abstruse  paper  on 
**  Alternate-Current  Motors/'  upon  which  a  very  interesting  | 
discussion  took  place.  On  the  10th  of  November  an  in- 
structive discussion  took  place  at  the  meeting  of  the 
Engineering  Association  of  New  South  Wales,  on  Mr.  ' 
Diamond's  paper  on  '*Some  Notes  on  Dynamo-Driving  by  i 
Compound  Engines/'  Mr  P.  B.  Elwoll,  in  December,  read 
a  paper  on  "  The  Application  of  Secondary  Batteries  to 
Electric  Traction  "  before  the  Electrical  Club  of  New  South 
Wales,  and  the  debate  upon  this  paper,  which  will  take 
place  early  in  the  year,  promises  to  be  very  interesting. 
From  this  brief  extract  it  will  bo  apparent  that  the  engi- 
neers of  the  colony  have  been  busy  during  the  year  which 
has  passed — a  good  augury  for  the  future. 

Induction  at  Great  Distances. — At  a  meeting  of 
the  Royal  Society  of  Edinburgh,  Mr.  C.  A.  Stephenson, 
C.E.,  read  a  paper  on  "  Induction  at  Great  Distances 
through  Air  and  Water  without  the  use  of  Parallel  Wires," 
as  a  means  to  the  electric  signalling  of  ships  at  sea.  At 
the  beginning  of  last  year  be  had  proposed,  as  he  explained, 
that  a  cable  might  be  laid  down  in  the  sea,  and,  by  chang-  { 
ing  the  electric  state  ot  the  cable,  that  vessels  passing  near 
or  over  it  might  be  enabled,  by  means  of  a  detector  on 
board,  to  discover  that  ihey  were  in  its  vicinity,  and  hence 
to  locate  their  position.  After  satisfying  himself  with  some 
experiments  that  the  meibod  was  feasible,  and  that  water  i 
offered  no  unsurmountabledifficulty, and  havingbeen assured 
that  no  known  instrument  could  detect  the  currents  that 
could  with  present  machinery  be  passed  through  a  submarine 
cable,  he  had  made  further  experiments,  with  the  result 
that  he  had  made  two  such  instruments  that  would  act 
through  over  30  fathoms  of  water,  and,  without  making 
any  claim  for  novelty,  he  added  that  he  bad  been  unable  to 
discover  their  like.  Ho  referred  to  previous  experiments 
in  the  same  direction,  and  then  described  the  instruments 
which  he  had  himself  devised.  The  first  of  these  was  a 
coil  of  uninsulated  copper  wire  rope,  or  other  water  con- 
nection, dipping  into  the  water  at  the  bow  of  a  boat,  and 
a  similar  water  connection  at  the  stern  ;  if  these  were 
joined  by  a  wire  with  a  telephone  on  the  circuit  it  would 
be  found  that  a  very  sensiiivo  instrumeab  was  produced, 
and  that  when  the  wire  from  bow  to  stern  of  the  boat  was 
at  right  angles,  or  nearly  so,  to  a  cable  laid  in  the  water,  at 
some  distance  from  it,  the  sounds  produced  by  a  magneto- 
electric  machine  connected  to  one  pole  of  the  machine  were 
audible  in  the  telephone. 

Royal  Institution.  —  The  members  of  the  Royal 
lustitutioa  listened  to  a  very  interesting  lecture  by  Mr. 
Alexander  Siemens  last  Friday  on  "Theory  and  Practice  in 
Electrical  Science.'*  The  title  was  evidently  chosen  to 
embrace  both  the  suggestive  experiments  in  high-tension 
work,  as  well  as  the  very  practical  nail  and  rivet  heaters 
that  were  shown  in  the  theatre.  The  ordinary  alternating 
current  from  the  mains  was  used^  and  transformed  up  to 
some  50,000  volts  In  one  transformer,  and  also  down  to  15 
volts  in  another.  The  Norwegian  iron  trade  requiring  a 
furnice  for  the  equal  beating  of  the  iron  rods  for  the 
manufacture  of  horse-shoe  nails,  he  had  recently  been  asked 
to  make,  and  had  succeeded  in  making,  an  electrical  he  atiug 
furnace    for    this  purpose.     Diagi-ams   wore  shown,   and 
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'the  furnace  itself  exhibited  in  action.  It  conaists 
of  a  huge  core  of  carbon  rendered  incandescent  by 
the  passage  of  a  large  current  at  low  voltage ;  the 
core  was  embedded  in  sand  to  prevent  escape  of  heat, 
and  was  itaelf  hollow.  An  iron  rod  passed  slowly  through 
this  became  red-hot  at  once,  the  heat  being  regulated  by 
the  speed  of  pulling  through.  For  tempering  springa  it 
has  proved  excellent,  and   the  same   kind  of  furnace   waa 

(utilised  for  heating  rivets.  The  advantages  of  portability 
and  ease  of  manipulation  were  very  evident.  Mr.  Siemens 
dealt  with  the  use  of  electric  motors  in  factories  and 
towns,  giving  the  instance  of  their  own  works,  now 
entirely  driven  by  electricity  by  means  of  Willans  engines 
direct-coupled  to  Siemens  dynamos.  The  saving  of  coal  and 
labour  was  a  great  advantage,  and  the  saving  of  the  space, 
now  utilised  for  other  purposes,  which  the  various  engines 

»and  boilers  used  to  take,  was  another  noticeable  commercial 
gain.  Some  highly  interesting  demonstrations  of  the 
phosphorescence  of  vacuum  tubes  and  the  huge  octopus- 
like  flashes  across  glass  were  also  shown.  There  was  an 
exhibition  in  an  adjoining  room  of  various  electrical  instru- 
ments, lamps,  and  apparatus  from  several  makers. 

Liverpool  Overhead  Railway. — On  Saturday  the 

Marquis  of  Salisbury,  who  had  been  the  guest  of  Sir 
William  Forwood  since  the  previous  evening,  drove  into 
Liverpool  to  inaugurate  the  overhead  electric  railway,  the 
first  of  its  kind  in  England  as  a  street  overhead  line,  and 
the  fii*st  iu  the  world  as  an  overhead  line  propelled  by 
electricity.       On  arriving  at    the  generating  station,   his 

■  Lordship  was  presented  with  a  massive  silver  inkstand, 
and,  having  touched  a  button,  started  the  machinery ;  and 
in  the  course  of  a  brief  address  said  he  was  glad  to  be 
associated  with  an  enterprise  which  he  hof)ed  would  carry 
Btill  further  the  prosperity  and  power  of  Liverpool,  and 
carry  its  name  down  to  fiosterlty  as  the  place  where  a 
great  and  splendid  mechanical  invention  first  found  its 
home.  His  Lordship  and  party  then  went  for  a  trip 
along  the  line,  and  afterwards  drove  to  the  Town  Hall, 
where  an  address  was  presented  to  the  noble  Manjuis 
from  the  Chamber  of  Commerce^  welcoming  him  to 
the  city,  and  thanking  him  for  the  courtesy  and  attention 
which  the  Chamber  had  always  received  from  himself  and 
hta  colleagues  during  their  late  Admlnistr.ition.  Lord 
Salisbury,  in  bis  reply,  dealt  with  fiscal  and  political 
matters.  His  Lordship  was  afterwards  entertained  at 
luncheon  by  the  mayor.  In  replying  to  the  toast  of  his 
health,  he  said  the  opeuing  of  the  new  railway  was  a  matter 
Kof  great  interest  to  the  citizens  of  Liverpool,  and  would 
™  probably  conduce  to  the  future  prosperity  of  the  city.  It 
had  introduced  one  of  the  most  mysterious,  most  promising, 
and  most  powerful  forces  with  which  the  age  was  acquainted 
to  a  new  sphere  of  activity  and  energy.  He  believed  elec- 
tricity was  destined  to  do  enormoua  things,  though  as  yet 
they  could  hardly  entirely  explain  its  most  elementary 
pbenoraena.  Ho  was  pleased  to  think  that  in  the  matter 
of  electric  railways  England  was  not  behindhand.  In  their 
progress  along  the  new  railway  they  had  evidence  of  the 
adaptability  of  electricity  to  locomotion.  It  was  true  they 
were  still  behind  some  other  nations  in  electric  lighting, 
but  that,  he  believed,  was  probably  owing  to  a  certain 
foolish  Act  of  Parliament,  and  was  now  being  rapidly 
altered. 

Exhibition  at  Windsor. —The  Windsor  and   Eton 

iBciontihc    Society    held    a     most     interesting    electrical 

lexhibition    at    their    soiree     last     week.      The     Windsor 

Slectric  Light  (Company  supplied  current  free  of  charge, 

ind  many  well-known  fii*ms  sent  exhibits,  the  show  being 

kept  open   for   three   days.      Mr.  Roger  Dawson   had  a 

pretty   show   of   his  artistic    fittings,    one    of    the    most 
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noticeable  being  an  electrolier  of  the  same  pattern  as 
supplied  to  the  New  Junior  Constitutional  Club  in 
Piccadilly.  Messrs.  Pateraon  and  Cooper  had  a  large 
exhibit  running  the  length  of  the  room,  showing 
their  instruments  and  fine  photographs  of  the  Daily 
Chronide  insUllation.  The  details  of  the  Hermite  pro- 
cesses were  also  on  view  by  this  firm  as  used  for  the  clari- 
fication of  starch,  bleaching  of  paper  pulp^  and  disinfection 
of  sewage,  the  particulars  being  explained  by  their  engineer, 
Mr-  E.  G.  Tidd.  Perhaps  one  of  the  most  generally  inte- 
resting exhibits  was  the  cookery  apparatus  shown  by  this 
firm,  comprising  flatirons,  kettles,  grills,  and  other  heaters. 
On  the  opposite  side  of  the  hall  was  a  very  effective  and 
well-arranged  exhibit  under  the  care  of  Mr.  Dunning,  of 
Windsor.  Here  were  to  be  seen  exhibits  from  the 
works  of  Messrs.  Benham  and  Froud,  of  Chandos  Metal 
Works,  who  showed  several  electroliers  and  brackets  of 
beautiful  and  artistic  design.  The  Walsall  Company 
showed  some  of  their  measuring  instruments  ;  Messrs. 
Drake  and  Oorh.im  showed  a  Cardew  voltmeter  connected 
up  to  show  the  pressure,  a  Cardew  earthing  device,  ring 
contact  switches,  etc.  ;  and  Messrs.  Laing,  Wharton,  and 
Down  showed  their  automatic  current  regulator,  by  which 
all  hand  regulation  is  said  to  be  abolished.  The 
Electrical  Company,  Limited,  of  Charing  Cross-road, 
showed  domestic  apparatus,  as  motors,  cookers,  and  lamps. 
Of  local  exhibits,  perhaps  the  one  which  caused  the 
greatest  interest  was  that  of  Mr.  F.  A.  Rowill,  of  High- 
street,  Eton,  who  showed  a  working  model  of  a  small  g;is- 
engine,  made  by  him  on  the  Orossley  pattern,  running  a 
small  dynamo,  with  accumulators,  lamps,  and  motors — 
a  complete  model  installation,  contained  on  a  table  about 
3ft.  by  4ft.  Mr.  Warburton  showed  an  electrical  clock  (lent 
by  Lord  Edward  Churchill,  chairman  of  the  Windsor  Com- 
pany), also  a  stamping  arrangement  by  which  an  ordinary 
rubber  date-stam[»  is  made  to  stamp  the  time  automatically. 
There  were  also  some  of  General  Webber's  pattern  stan- 
dards on  view.  Mr.  Gillettj  of  Slough,  showed  a  model 
of  the  land  section  of  the  London  and  Paris  telephone, 
showing  the  twist  given  to  the  wires  to  prevent  induction. 
He  also  showed  a  phonogra[»h  and  sundry  telephone  appa- 
ratus. Mr.  Fellows  showed  some  vacuum  tubes  being 
rotated  by  an  electromotor.  The  exhibition  was  much 
appreciated. 

Slectrical  Waves. — At  the  meftting  of  the  Soci^te 
Frant^aise  de  Physique  on  the  6th  ult,  M.  Guillaume  pre- 
sented, on  the  part  of  MM.  Sarasin  and  De  la  Rive,  a 
large  photograph  of  their  new  apparatus  for  the  study  of 
electric  waves  in  the  air.  In  a  first  series  of  researches 
carried  out  in  1890,  the  authors  showed  that  the  intemode 
or  wave-length  of  oscillation  observed  along  a  pair  of  wires 
depends  only  on  the  resonator  and  not  on  the  exciter,  a 
phenomenon  of  which  M.  Poincan^  has  given  the  theory 
verified  later  by  M.  Bjerknes  and  M,  PtSrot.  According 
to  ex[>eriments  which  M.  Saiasiii  has  repeated  before 
members  at  the  central  laboratory,  MM.  Sarasin  and 
De  la  Rive  showed,  by  small  resonators,  that  the 
speed  of  propagation  of  electric  waves  is  the  same 
in  the  air  as  along  wires.  M,  Blondinot  has  already 
shown  the  beautiful  application  he  has  made  of 
this  principle  to  the  direct  measurement  of  this  speed. 
But  for  long  waves  the  equality  of  speeds  has  remained 
without  experimental  demonstration,  the  experiments  of 
Hertz  on  this  point  not  being  sufiBciently  clear^  and,  indeed, 
had  led  their  author  to  believe  in  the  possibility  of  a 
different  speed.  The  narrow  dimensions  of  the  Hertz's 
reflector  and  the  first  refiectorusod  by  Sarasin  and  De  la  Rive 
did  not  allow  of  more  than  one  node,  using  a  reflector  with 
circles  of  more  than  50cm.  diameter.  After  having  extended 
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their  laboratory^  tbe  author*  found  their  firat  reeulte  con- 
firmed, but  only  obtainod  moderate  sharpness  in  the 
phenomena ;  they  therefore  decided  to  work  on  a  still 
larger  scale,  and  set  up  in  the  building  of  the  Geneva 
Waterworks  a  zinc  reflector  of  eight  metres  by  1 6 
metres ;  on  a  perpendicular  raised  to  its  centre,  and 
at  15  metres  distance,  was  placed  the  exciter,  whose  largo 
spheres  were  0  3  metre  diameter.  The  small  spheres  were 
immersed  in  oil.  Between  the  exciter  and  the  reflector  a 
funnel  was  mounted  to  permit  of  observationa  being  made 
in  the  dark,  as  before ;  tbe  observations  wore  made  by 
measuring,  for  a  series  of  points  between  the  exciter  and 
reflector,  the  explosive  distance  on  an  intemiption  of  the 
resonator ;  theae  distances,  plotted  as  ordinatcs  (the  lino 
joining  the  exciter  to  the  centre  of  reflector  being  the 
abscissa),  form  an  undulating  line  on  which  it  is  easy  to 
measure  the  wave-length.  The  rosuUa  obtained  with 
circles  of  50cm.  and  75cm.  diameter  were  aa  follows : 
"  The  wave  -  length  of  a  resonator  is  sensibly  equal 
to  eight  times  its  diameter.  In  the  case  of  normal 
reflection,  the  first  node  is  exactly  at  the  reflector. 
The  speed  of  propagation  in  air  is  the  same  as  along  wires." 
This  experiment,  carried  out  under  such  perfect  conditions. 
is  identical  in  principle  with  the  beautiful  experiment  of 
Lippmann  on  the  photography  of  colours.  The  air  in  front 
of  the  reflector  is  the  scat  of  movements  analogous  to  those 
which  in  the  film  of  collodion  determine  the  formation  of 
layers  giving  rise  to  the  perception  of  colours.  Pursuing 
the  analogy,  M.  Guillaurae  thinks  that  a  series  of  semi- 
transparent  mirrors  (metallic-woven  fabric  or  wetted  cloths) 
arranged  parallel  to  the  reflector  at  equal  distatices,  would 
give,  by  reflection,  as  in  M.  Lippmann'a  films,  perfectly 
pure  waves.  The  comparison  of  these  waves  with  those  of 
the  exciter  would  show  the  degree  of  purity  of  the  latter. 

Goebers  Incandescent  Lamp. —We  had  but  time 
last  week  to  give  the  bare  statement  of  the  fact  that  on  the 
application  of  the  General  Electric  Company  of  America 
on  Edison's  patent  for  an  injunction  against  the  Beacon 
Company  of  Boston,  affidavits  were  produced  showing  that 
the  whole  invention — bulb,  vacuum,  bamboo  filament, 
carbon,  cement,  and  platinum  wires — had  been  carried  out 
aa  far  back  as  1859  by  an  old  German  mech:inic  of  the 
name  of  Heinrich  Goebel,  in  Now  York,  and  th^t  incan- 
descent lamps  were  publicly  exhibited  by  him  for  many 
years  prior  to  Edison's  invention.  This  unlooked-for  pro- 
duction of  evidence  took  the  Edison  side  completely 
by  surprise,  and  though  doubt  was  thrown  on  the  subject, 
the  injunction  was  not  granted.  The  evidence  of  Heinrich 
Goebel  himself,  his  sons,  dau^^hters,  and  some  score  or  so 
of  the  neighbours,  and  of  Mr.  Franklin  L.  Pope  were  given  ; 
and  on  January  23  these  affidavits  were  read  and  considered. 
"We  abstract  the  affidavits  as  follows,  taking  the  report  by 
long-distance  telephone  given  in  the  New  York  ElMtriral 
Engxnttr  for  January  25  :  The  afRdivit  of  Henrich  Goebel 
states  he  is  74  years  of  age,  is  an  optician,  born  in  Germany  ; 
knew  one  Prof.  Moenighausen,  who  often  talked  to  him  of 
the  possibility  of  using  carbon  conductor  in  a  vacuum. 
Game  to  New  York  in  184S,  and  in  the  early  fifties  carried 
oat  these  ideas:  made  lamps  of  glass  tubing,  with  filaments 
of  carbonised  bamboo,  and  also  of  tampico ;  these  were 
attached  to  wires  of  platinum,  iron  or  copper,  sealed  airtight 
into  the  tube  by  fusion,  the  air  was  exhausted  by  means  of 
filling  with  mercury,  and  the  lamp  was  sealed  oflT  by  fusion. 
FromasearlyaslS55toafter  1881  frequently  madesnchiampSf 
lighted  his  shop  with  them  with  the  aid  of  a  battery  of 
30  zinc-carbon  cells  ;  in  1859  and  1860  exhibited  in  various 
placae  in  New  York  a  large  telescope  fitted  with  two  or 
three  of  these  lamps  and  a  large  battery  to  attract  atten- 
tion ;  these  lamps  were  seen  by  a  large  number  of  persons 


who  well  remember  them.  Some  of  these  lamps  have  been 
preserved  and  accompany  the  affidavit.  John  C.  Goebel, 
son  of  the  above,  states  he  remembers  distinctly  these 
lamps,  which  bis  father  used  to  make  in  quantities,  prior 
to  1872;  some  had  burners  like  a  fiddle-bow,  others  h*ke  a 
hairpin,  and  others  formed  a  spiral  :  all  were  small  in  cross- 
section  ;  remembers  seeing  his  father  make  the  spiral  carbon 
by  winding  a  very  th^n  piece  of  wood  round  a  cylinder, 
packing  it  in  a  crucible,  and  putting  the  crucible  in 
the  fire ;  the  carbonising  was  done  in  a  range  in  the 
basement;  particularly  rememberB  the  use  of  black- 
lead  cnicible  becau.se  wondered  why  "lead"  did  not 
melt :  the  wires  were  generally  platinum,  sometimes 
other  metals ;  bought  clippings  of  platinum  for  this 
purpose  because  they  were  chetip ;  remembers  hia  father 
said  there  was  [io  air  in  the  lamps  ;  had  exhibited  the  lamps 
himself.  Henry  Goebel,  juu.,  another  son,  states  he  remem- 
bers his  father  working  the  lamps,  particularly  "  hairpin  " 
and  "  meat-saw "  1am[>s ;  accompanied  hia  father  when 
exhibiting  lamps  prior  to  1872;  remembers  his  father 
thrashed  him  for  breaking  a  lamp.  All  the  lamps  had  a 
tube  entirrly  of  glass,  the  wires  passed  directly  through 
without  solder,  the  glass  was  fused  round  them  and  fastened 
to  the  ends  of  two  wires  or  ribbons,  generally  by  stove- 
blacking  ;  his  father  had  a  clock  fixed  so  that  the  lamp 
lighted  when  the  clock  struck :  this  was  before  and  after 
1 87  2.  H  orace  van  Eanst,  a  policeman,  remembered 
tbe  lamps  and  the  sensation  they  caused  ;  was  fre- 
quently in  Goebel'a  shop.  Mr.  Franklin  L.  Pope  made 
atfidavit  that  he  had  examined  the  three  lamps  said 
to  have  been  made  by  Goebel  :  neither  of  them  is  in  a  con- 
dition to  bo  operated,  but  is  satisfied  that  when  made  they 
wore  capable  of  being  operated,  and  had  been  operated ;  each 
originally  consisted  of  a  sealed  glass  chamber,  in  which  was 
!i  carbon  filament  attached  to  metallic  wires,  which  pass 
through  and  are  seiiled  into  the  glass;  the  light-giving 
portion  is  I  fVin.  long  by  eight  to  ten  one-thousandths  of  an 
inch  thick  ;  it  is  secured  to  the  wires  by  indurated  carbo- 
naceous cement,  is  made  of  carbonised  woody  fibre  of  endo- 
genous growth,  probably  bamboo ;  the  chamber  is  cracked 
and  there  is  no  vacuum  now,  but  that  there  has  been  a 
vacuum  is  proved  by  indentations  made  by  the  air 
when  the  glass  was  soft,  and,  furthermore,  by  the  smoky 
discolouration  on  the  inside  of  the  glass ;  is  of  opinion 
these  structures  embody  the  second  claim  of  Edison ; 
the  making  of  them  involved  the  knowledge  of  the 
fact  that  a  filamentary  carbon  would  stand  high 
incandescence  in  a  nearly  perfect  vacuum.  Prof.  Chas.  R. 
Cross,  of  Massachnsette  Institute,  testified  to  the  same 
effect,  and  states  that  the  cross-section  of  the  Goebel 
filament  of  lamp  No.  3  was  less  than  half  that  of  the 
model  accompanying  Edison's  patent.  George  G.  Crosby, 
one  time  general  manager  of  the  American  Electric  Light 
Company,  stated  he  had  met  Goebel  in  1881,  was  surprised 
at  his  knowledge,  as  he  had  made  lamps  far  superior  to 
thoae  of  the  comjiany  ;  afterwards  employed  him.  Mrs. 
Nicholas  Finck  stated  she  was  married  in  1858,  and  before 
the  birth  of  her  son  in  18G0  was  with  her  husband  in 
Goebel's  place  and  saw  the  lamps ;  the  light-giving  part 
looke<i  like  a  very  fine  wire  white  hot,  straight,  and  not 
thicker  than  a  thread  ;  told  Mr.  Goebel  it  was  a  beautiful 
light,  and  he  ought  to  get  rich  by  it.  Many  other  witnesses 
testified  to  the  same  effect,  to  their  knowledge  of  Goebel 
and  his  good  character.  Heinrich  Goebel,  we  learn  from 
Mr.  Pope,  has  always  lived  in  an  obscure  neighbourhood, 
speaks  and  understands  English  with  some  difficulty,  and 
can  scarcely  read  it  at  all.  Though  seventy-four,  he  is  erect 
and  bright;  and  few  can  oven  now  excel  him  in  expcri 
mental  skill. 
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THE  LIVERPOOL  OVERHEAD  RAILWAY. 

(Condiukd  fivm  page  l^S.) 

In  concluding  the  notices  of  this  important  and  inte- 
resting development  in  recent  electrical  work,  some  par- 
ticulars may  first  bo  given  of  the  electric  motors  and 
conductor  syatem  already  mentioned,  but  in  brief  allusion 


The  method  of  suspending  each  motor  may  be  clearly 
seen  from  the  engraving,  which  shows  also  part  of  the 
underfri^me,  with  three  lugs  or  extension  pieces.  Through 
holes  in  these  lugs  are  passed  long  bolts,  secured  firmly 
above  to  a  plate  casting  bolted  to  the  end  beam  of  bogie 
truck,  very  powerful  springs  of  a  spiral  type  being  slipped 
upon  the  bolts  under  the  lugs,  and  thus  carrying  the  weight 


livopoOl  Overhoftd  RAlIway.-Vlew  of  Bogle  Truck,  wlUi  Electric  Motor  nttwibed. 


only,  when  dealing  with  the  superstructure  of  this  line  and 
the  rolling-stack  that  is  employed  on  it  for  passenger 
service  exclusively.  Aa  already  stated^  each  train — com- 
posed of  two  individual  cars — is  provided  with  two  electric 
motors,  one  at  each  end,  with  its  armature  mounted  directly 


of  the  motor  at  one  end  with  great  flexibility.  The  other 
end  of  the  motor  frame  is  hung  from  one  side  of  the  centre 
beam  of  the  bogie  truck  in  a  somewhat  similar  fashion. 

Testa  of  the  motors  with  a  brake,  at  the  makers'  works, 
have  given  the  following  results  as  the  torque  effort  on  the 
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Mvcrpciol  Ovoiht-ad  Itftilway.— View  uf  Dyiiaijiu  Oencnilur  iit  tin-  Makers  Worka. 


Upon  one  axle  of  the  bogie  truck  at  that  end  of  the  carriage. 
The  general  arrungemont  of  this  may  be  seen  from  the 
accompanying  illustration,  which  shows  the  motor  in  posi- 
tion upon  the  truck.  The  motors  are  series  wounds  of  the 
solid  double-pole  type,  with  four  field-magnet  coils — 
machines  now  becoming  well  known  both  as  generators  and 
motors  for  tramway  work  in  connection  with  the  makers,  the 
Electric  Construction  Corporation,  Limited 


rim  of  the  wheels  (which,  as  already  stated,  are  2ft.  9in. 

diameter)  when  at  rest : 
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The  current  required  to  drive  these  motors  is  picked  up 
from   the  line,  as  the  train  passes  along,  by  a  very  simple 

arrangement  which  was  illustrated  in  last  week's  issue.    At    may  slide.     It  is,  of  course,  set  parallel  with  and  between 
one  end  of  the  bo^io  truck  is  bolted  a  plate  with  anjfles  i  the  line  rails,  which  form  the  return  circuit  from  motors 


The  line  conductor  consists  simply  of  inverted  channel  steel 
of  f        I  section,  upon  the  top  of  which  the  iron  collectors 


Liverpool  Overhead  Railway. ^Vlew  of  Engliiea  at  Oenerailng  RUHon. 


projecting  downwards,  to  which  is  fastened  a  plain  iron 
frame,  ca^xible  of  swivelling  if  necessary.  Through  the 
bottom  of  this  frame  —  a  few  inches  above  the  level 
of  the  line  conductor — is  secured  a  stout  pin  on  which 
swing    two   dished    iron    plates.      These   bear    upon  the 


to  generating;  station.  The  conductor  is  mounted 
throughout  on  porcelain  insulatora,  which  in  their  turn 
are  Bupported  by  cross  timbers  let  into  the  longitudinal  line 
rail  timbers,  and  its  bop  surface  ia  about  .^in.  higher  than 
the  ordiriary  level  of  the  line    rails.      At    every    other 


UverpODl  OTerhead  RAllway.— View  of  Bnglne  Boom  at  Qenenting  StaUon,  thowtng  DjrQMnot,  »to. 


line  conductor,  and  serve  to  collect  the  current  from 
it  with  little  loss  by  sparking  and  resistance.  As  the 
iron  shoe-plate  wears  through,  it*  is  easily  replaced 
in  a  few  minutes,  the  expense  of  new  castings  for  the 
purpose  being  probably  nut  more  than  a  shilling  or  two. 


one  of  the  11  stations  along  the  line  there  is  a  crossover  road, 

whilst  double  crossovers  are  furnished  at  the  termini  to 
save  shunting.  At  these  crossings  the  conductor  has,  of 
course,  to  be  broken  in  order  to  allow  the  ordinary  rails  to 
cross  it ;  but  no  actual  break  of  contact  occurs,  as  the  steel 
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channelling  is  bent  parallel  with  the  ordiniry  line  rail  for 
some  distance — in  fact,  so  as  to  overlap  somewhat  thus : 


Couduotor  KaU. 


and  the  coUectiDg-Bhoe  being  of  much  greater  width  than 
the  conductor,  it  makes  contact  with  the  next  section  before 
breaking  it  on  the  previous  one. 

The  current  is  led  into  the  conductor  rails  from  a  gene- 
rating station  placed  almost  centrally  as  regards  the  length 
of  the  line.  At  this  point  are  situated,  quite  close  to  the 
overhead  railway,  a  number  of  archos»  upon  which  are 
lines  of  rails  used  for  the  Lancashire  and  Yorkshire  Railway 
Company's  coal  carrying  business,  and  these  arches  have 
been  utilised  for  the  pur[x>scs  of  a  generating?  station, 
containing  the  usual  boilers,  engines,  dynamos,  etc. 

Two  illustrations  are  appended,  which  give  representa- 
tions of  the  interior  of  the  engine  and  dynamo  room. 

The  dynamo-generators  employed  are  four  in  number,  as 
will  be  seen  from  the  engraving  Their  general  appearance 
and  design  may  be  perhaps  more  accurately  gauged  from  the 
large  engraving  shown  also.  This  is  reproduced  from  a  photo- 
graph of  one  of  the  dynamos  taken  at  the  makers'  works, 
and  shows  very  clearly  its  solid  construction.  At  a  speed 
of  400  revolutions  per  minute,  each  of  these  four  machines 
yields  an  output  of  475  amperes  at  a  pressure  of  400  volts. 
The  magnetic  circuit  is  of  the  double-pole  type,  similar  to 
that  of  the  motors  on  the  cars,  with  four  field  magnet  coils. 
The  poles  are  divided  horizontally,  so  that  the  top  half  may 
readily  be  unbolted  and  lifted  off  at  any  time  if  it  ia  required 
to  ezamineor  takeout  the  armature.  Thelatter  process  is  also 
rendered  the  more  easy  by  insertion  of  a  coupling  between 
the  armature  shaft  and  an  extension  of  it  which  is  used 
as  the  pulley  shaft.  The  pulley  is  of  large  diameter,  and 
grooved  to  carry  19  1  Jin,  cotton  ropes  ;  it  is  carried  between 
two  bearings,  as  shown  in  the  engraving.  Details  of  the 
switchboard  and  regulating  devices  may  perhaps  merit 
separate  notice  later  on,  when  particulars  of  the  electric 
automatic  signalling  arrangements  will  also  come  up  for 
description,  after  a  somewhat  greater  experience  has  been 
obtained  of  its  cajjabilitios  under  the  stress  of  everyday 
wear  and  tear. 

The  dynamos  are  driven  by  means  of  cotton  ropes  from 
the  flywheels  of  four  horizontal  coupled  compound  con- 
densing engines ;  these  fine  engines — constructed  by  Messrs. 
J.  Musgrave  and  Sons,  Limited,  of  Bolton — are  provided 
with  Corliss  valve  gear,  and  are  each  capable  of  indicating 
400  h.p.  at  a  speed  of  100  revolutions  per  minute,  the 
boiler  pressure  being  1201b.  Tho  cylinders  are  15 Jin. 
and  31in.  diameter  and  the  stroke  36in.  The  flywheels 
are  14ft.  in  diameter.  The  surface  condensing  apparatus 
is  divided  up  into  two  seta,  each  capable  of  condensing  the 
steam  from  three  of  the  engines  when  fully  loaded.  Con- 
densing water  is  obtained  from  tho  dock  close  at  hand,  and 
circulated  through  tho  brass  condenser  tubes  by  means  of 
centrifugal  pumps  driven  by  small  compound  vertical 
engines,  with  cylinders  7^in.  and  lOin.  diameter  and  12in. 
stroke. 

Five  other  engines  of  a  smaller  type  are  employed  for 
minor  services — as  for  instance,  boiler-feeding  (for  which 
two  separate  engines  are  used,  either  being  capable  of 
feeding  four  boilers),  operating  the  mechanical  stoker  and 
coal  conveyor  (requiring  about  10  h.p.),  and,  finallyj  for 
working  the  scrapers  on  the  fuel  economiser  pipes.  Dupli- 
cate steam-pipo  arrangements  are  providerl  throughout. 

The  boilers  are  six  in  number,  of  the  Lancashire  type, 
measuring  30ft.  long  by  8ft.  diameter,  and  designed  for 
a  working  pressure  of  1201b.  to  tho  square  inch.  Thoy 
are  fed  by  means  of  mechanical  stokers  of  the  Vicars  type, 
the  coal  being  brought  into  overhead  hoppers  by  means  of 
a  conveyor.  The  waste  gases  from  the  boiler  dues  are  led, 
before  passing  into  the  smoke-stack,  into  a  chamber  con- 
taining one  of  Green's  economisers  with  a  range  of  some 
400  pq>e6,  through  which  the  feed-water  passes.     The  con- 


tractors have  great  hopes  of  working  the  line  on  a  five- 
minute  service  with  an  exf^enditure  of  not  more  than  71b. 
of  coal  per  train  mile.  If  this  result  be  achieved,  the  con- 
gratulations already  poured  upon  them  for  the  sound  work 
and  excellent  design  of  the  overhead  railway  and  its 
equipment  will  require  to  be  renewed. 


ELECTRIC  LIGHT  AND  POWER. 

BV  ARTHTTR   F.  OCY,  ASSOC.  MEM.  INST.  ELECTRICAL  ENQINEKAS, 

(All  rights  resei'ved.) 

VriI._THE  DYNAMO. 

(CoTiHnued  from  page  97.) 

Tlie  Magnetic  Circuit. — In  expounding  the  electrical 
circuit  we  had  recourse  to  a  water  analogy.  Here,  in 
expounding  the  magnetic  circuit,  we  shall  have  recourse  to 
the  analogy  of  the  electric  circuit.  That  which  tends  to 
cause  a  flow  of  magnetic  lines  of  force  is  named  the 
magneto-motive  force,  even  as  E.M.F.  tends  to  move  elec- 
tricity ;  this  fiow  of  lines  is  named  the  magnetic  flux,  and 
so  corresponds  to  the  current  in  the  electric  circuit.  The 
obstruction  that  is  offered  to  this  flow  of  lines  is 
named  the  magnetic  resistance,  and  so  has  its  analogue  in 
resistance  of  the  electric  circuit.  The  fundamental  law  of 
the  magnetic  circuit  is  similar  to  that  of  the  electric  circuit, 
because  the  magnetic  resistance  is  a  ratio  between  magneto- 
motive force  and  magnetic  flux,  We  have  thus  the  following 
analogous  laws  : 

Far  t/u  Electric  Circuit, 


Current  « 


Electromotive  force 

Resistance 


Fw  tlie  Magnetic  Circuit, 


Magnetic  flux  - 


Magneto-motive  force 


Magnetic  resistance 

Magnetic  induction,  denoted  by  the  letter  B,  signi- 
fioB  the  number  of  lines  per  square  centimetre,  and  the 
total  induction,  or  the  magnetic  flux,  denoted  by  the 
letter  N,  signifies  the  total  number  of  lines,  or  the  value 
of  B  multiplied  by  the  cross  sectional  area  in  square 
centimetres  : 

The  magnetising  force,  or,  as  it  is  technically  called,  tho 
magneto-motive  force,  is  denoted,  as  mentioned  before,  by 
the  letter  H,  while  we  may  write  R  for  magnetic  resistance. 
We  have  thus  the  following  formula,  expressive  of  the  first 
law  of  the  magnetic  circuit : 

N.|. 

Since  irou  is  the  only  substance  that  conducts  magnetic 
lines  well,  all  magnetic  circuits  may  be  said  to  consist  of 
air,  iron,  or  partly  air  and  partly  iron.  A  solenoid  is  an 
instance  of  the  first,  a  ring  of  iron  of  the  second,  and  a  bar 
or  hoi'seshoe  electromagnet  of  the  third. 

Magnetic  lines  of  force  tend  to  take  a  somewhat  circular 
course,  so  that  if  the  magnetising  coils  bo  wound  so  as  to 
make  a  circular  helix  or  circular  solenoid,  most  of  the  lines 
will  flow  in  the  circular  hollow  of  the  helix,  scarcely  any 
leaking  out  or  taking  stray  paths.  If  this  hollow  be  filled 
with  iron,  thus  giving  a  circular  electromagnet,  the  lines  of 
force,  and  consequently  the  magnetism,  will  be  confined 
to  the  interior  mass  of  the  iron.  The  result  will  be  rather 
l>eculiar,  for  owing  to  this,  the  iron  ring  is  useless  as  a 
magnet— no  magnetism  being  evident.  But  cut  through 
the  ring,  brenking  the  metallic  circuit,  here  wo  get  an 
air-gap  across  which  the  lines  of  force  flow  j  therefore,  in 
this  air-space  between  the  two  ends  of  the  ring,  a  magnetic 
field  exists  and  its  magnetism  is  available.  On  account 
oi  this  air-gap,  lines  will  leak  out  or  curve  out 
of  the  direct  path  which  they  would  have  taken  had  no 
gap  existed,  and  the  wider  this  gap  is  the  greater  is  this 
leakage.  Also,  the  more  the  circuit  departs  from  the  circular 
form,  tho  greater  is  tho  leakage.  In  a  circuit — say,  of  a 
rectangular  form — where  right-angled  corners  exist,  the 
leakage  is  very  high,  ihe  lines  leaking  out  into  the  air  in 
dense  bunches  near  the  corners.     All  cori.ers  and  sharp 
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angles  ahould,  therefore,  be  avoidofl  in  magnetic  circuits^ 
for  their  presence  is  as  detrimental  as  bad  insula- 
tion is  in  an  electrical  circuit.  In  dealing  with 
magnetic  questions,  the  term  "  poles  "  is  freely  used,  and 
remarks  made  respecting  them  are  mostly  confined  to 
merely  theoretical  technicalities,  which  are  seldom  wanted 
in  practical  work.  The  poles  of  a  magnet  simply  mean  that 
part  where  the  magnetic  lines  of  force  leave  and  that  part 
where  they  enter  the  iron,  the  former  being  named  the 
**  north  pole."  and  the  latter  the  "  south  pole/'  The  direction 
of  flow  of  magnetic  lines  is  determined  by  the  direction  of 
flow  round  the  iron  of  the  current  which  magnetises  the 
iron.  The  direction  of  flow  of  current  is  arbitrarily  fixed  as 
before  mentioned,  consequently  the  direction  of  flow  of 
magnetic  lines  must  likewise  be  arbitrarily  fixed  ;  and  what- 
ever the  direction  of  either  may  be, reversing  the  direction  of 
current  reverses  the  direction  of  the  lines.  Knowing  the 
direction  of  current  in  the  wire  (from  positive  to  negative 
terminal),  the  polarity  of  a  magnet  is  easily  found  ;  for 
wind  the  wire  round  the  iron  in  a  direction  going  from 
right  to  left,  or  with  the  sun,  or  clockwise,  beginning  at  the 
end  nearest  yourself  and  finishing  at  the  far  end, 
then,  if  the  current  enters  at  the  near  end,  and  leaves 
at  the  far  end,  so  as  to  circulate  round  the  iron  in 
the  way  a  right-hand  corkscrew  would  work  into  a 
cork,  this  far  end  where  the  current  leaves  the  helix, 
or  the  end  towards  which  the  corkscrew  would  travel, 
would  be  the  north  |)ole,  and  the  near  end,  where 
the  current  enters,  would  be  the  south  pole,  because 
the  direction  of  flow  of  magnetic  lines  of  force  would  ba 
along  the  iron  from  the  near  end  to  the  far  end.  In  the 
case  of  a  complete  iron  circuit,  like  a  ring  of  iron,  there 
are  no  poles,  because  no  lines  of  force  emanate  from  the 
iron  ;  if  the  circuit  be  broken,  the  two  ends  become  poles. 


Fw.  15. 


A  straight  bar  electromagnet  has  its  polea  at  its  two  ends ; 
if  the  bar  be  divided  into  two,  at  the  place  of  division  two 
more  poles  will  appear,  and  as  the  lines  leave  one  end  to 
enter  the  other  end  in  flowing  across  the  air-gap,  there- 
fore, at  any  break  or  disconLinuity  of  the  iron,  a  north  and 
a  Bouth  pole  would  appear,  and  however  many  times  the 
magnet  may  be  divided  up,  each  piece  will  yield  two  poles. 
The  p>ermeability  of  air  remains  constant  at  unity,  irre- 
■(lective  of  the  intensity  of  the  magnetic  induction,  which 
is  very  different  from  the  great  fluctuations  of  the  per- 
meability of  iron,  and  owing  to  tbe  very  high  magnetic 
resistance  which  air  offers  to  the  ])iopugation  of  magnetism, 
the  air-gap  in  a  magnetic  circuit  is  kept  as  small  as  pos- 
sible ;  this  air-gap  contains  the  mugnetic  field,  and  in  the 
magnetic   circuit   of  a  dynamo   it  is  made  as  strong   as 

Cible,  consistent  with  economical  features,  and  its  length 
ted,  so  that  there  is  only  just  room  enough  to  permit 
of  the  armature  wires  being  rotated. 

If  a  straight  bar  electromagnet  be  considered,  its  air 
return  path  from  north  pole  to  south  pole  is  enormous  in 
length,  being  much  longer  than  the  straight  iron  portion  of 
tbe  circuit.  By  bending  the  bar  into  a  horseshoe  shape,  as 
shown  in  Fig,  16,  its  air  path  is  considerably  reduced  ;  this 
is  named  a  "horseshoe  electromagnet,"  and  is  the  outline  of 
the  general  shape  given  to  tbe  magnetic  circuit  of  a  dynamo 
It  will  be  observed  that  the  |mth  taken  by  the  lines  across 


the  short  air-gap  from  one  pole  to  the  other  is  not  straight, 
but  curved,  only  a  few  lines  flowing  at  right  angles  to  the 
bar.  The  magnetising  coil  is  shown  circulating  round  the 
bar  in  a  right-handed  direction,  beginning  at  the  left  leg, 
at  which  place  the  current  is  assumed  to  enter  the  coils  ; 
consequently,  the  far  end,  or  right  leg,  is  the  north  pole. 
The  direction  of  flow  of  the  magnetic  lines  is  shown  by 
the  two  arrows. 

To  concentrate  the  magnetic  field  between  tbe  two 
poles,  masses  of  iron,  called  "pole-pieces,**  are  attached, 
hanng  their  opposing  faces  curved  so  as  to  almost  embrace 
a  circle  ;  this  tends  to  direct  the  flow  of  lines  more  in  a 
straight  line  from  one  pole-piece  to  the  other.  In  this 
form  the  working  of  the  iron  would  be  very  troublesome 
and  therefore  expensive,  and,  in  addition,  the  coils  could 
not  very  well  be  wound  on  the  legs  of  the  magnet.  To 
obviate  these  drawbacks  the  magnet  is  usually  made  in 
three  pieces,  the  bended  part  being  replaced  by  a  straight 
bar,  called  the  "  yoke,'^  and  screwed  on  to  the  two 
separate  legs,  or  'Mimbs,"  each  limb  and  pole-piece  being 
made  from  one  piece ;  it  can  now  be  understood 
where  the  advantage  comes  in  by  using  cast  iron 
in  place  of  wrought  iron,  for  the  limb  and  pole-piece 
can  bo  cast  at  once  into  the  design  required,  and  only 
require  a  little  planing  and  machining  up.  The  magnetis- 
ing coils  are  carried  on  the  limbs  of  the  magnet;  it  is  of 
the  utmost  importance  that  the  yoke  should  be  screwed  on 
the  limbs  in  such  a  way  that  a  good  and  true  metallic  con- 


Tia.  16. 

nection  is  made,  because  if  the  surfaces  are  not  planed  with 
great  accuracy  so  as  to  get  as  many  contact  points  as  possible, 
the  thin  film  of  air  between  the  surfaces  will  add  greatly 
to  the  magnetic  resistance  of  the  circuit.  This  means  that 
joints  should  be  avoided,  and  limited  to  what  is  absolutely 
necessary  for  the  economical  turn  out  of  the  magnet. 
When  wrought  iron  is  used  for  the  magnets,  the  pole- 
pieces  are  often  made  of  cast  iron,  and  then  screwed  on  to 
tbe  limbs  of  the  magnet.  This  slightly  lowers  the  mag- 
netic How,  but  the  advantages  of  having  pole-pieces  cast 
into  shape  compensates.  All  corners  should  be  curved  down 
or  cut  oflff  otherwise  great  magnetic  leakage  will  occur.  It  is 
ver3^  usual  to  have  the  yoke  likewise  made  of  cast  iron. 
When  this  is  so,  the  yoke  is  made  larger  in  sectional 
area  than  what  it  would  be  if  made  of  wrought  iron. 
The  magnetising  coils  can  be  wound  by  putting  the 
magnet  limbs  in  a  lathe.  When  both  are  wound,  the 
two  coils  are  joined  together.  The  winding  takes 
place  on  a  brass  bobbin  fixed  on  the  magnet  limb. 
Often,  however,  the  wire  is  wound  on  the  brass  bobbin 
alone,  and  the  latter  slipped  on  to  the  limbs,  which 
are  then  screwed  into  the  yoke,  the  pole-pieces,  if 
separate,  being  then  attached.  The  modified  arrangement 
is  shown  in  Fig.  16,  which  may  be  taken  as  a  good  ex* 
ample  of  the  field  magnets  of  a  dynamo,  the  type  being 
after  that  usetl  by  Messrs.  Siemens  Bros.     A  dynamo  made 
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with  this  size  field  magneta  would  give  an  output  of 
about  45,000  watts  at  a  speed  of  450  revolutions  per 
minute,  and  be  capable  of  maintaining  800  incandescent 
lamps  of  16  c.p.  each.  The  drawing  is  on  a  scale  of  ^,  the 
measurements  given  being  in  centimetres,  the  depth  of  the 
magnets  being  48cm.  The  thick  dotted  line  denoted  by 
7n,  7»,  TO,  m,  traces  the  magnetic  circuit  j  Y  denotes  the 
yoke  ;  L  L  denote  the  magnet  limbs  ;  P  P  denote  the  pole- 
pieces  ;  h,  h,  h,  k,  denote  the  boms  of  the  pole-pieces.  The 
depth  of  winding  on  the  limbs  would  be  about  9*5cm. 

(To  be  amiiniud,) 


THE  NEWCASTLE  LITERARY  AND  PHILOSOPHICAL 

SOCIETY. 


I 
I 


The  hundredth  anniversary  of  the  Literary  and  Philosophical 
Society  of  Kewcastle-ou-Tyne  was  celebrated  by  a  convtrsazxont  iu 
the  roomfl  of  the  institution  onTueeday.  A  large  number  of  local 
notabilities  were  present,  beine  received  by  Dr.  Embleton,  ]>r.  R. 
Spence  Wateon,  and  Mr.  John  Pattinaon.  The  National  Tele- 
phone Company  had  music  laid  on,  and  Dr.  WaUon  read  an 
interesting  historicnl  statement  of  the  progress  of  the  society. 

Lord  Armstrong  lectured  on  ^  Electrical  Phenomena,"  His 
Lordship  eaid  :  The  Literary  and  PhiloAO|ihic(\l  Society  waa 
founded  by  a  email  number  of  literary  and  scientific  men,  of  whom 
my  father  was  one.  For  30  years  I  have  had  the  honour  of  boiiip 
president,  and  ae  such  it  is  fitting  I  «>hou1(l  contribute  in  Home  way 
to  the  celebration.  I  have,  thereTore,  undertaken  to  exhibit  to  you 
this  evening  Pome  electrical  exi^erimentB  which  [tofwesj*  BufHcient 
novelty  to  render  them  interesting  to  ex^^rtd  and,  at  the  same 
time,  entertaining  to  those  who  have  but  scant  knowledge  of  elec- 
trical science. 

The  hydro-electric  machine  waa  my  first  electrical  love  ;  but 
Boon  after  its  introduction  I  became  engaged  in  the  hydraulic 
experiments  which  led  to  the  estAbliehment  of  Elewick,  and  from 
that  time  to  very  recent  years  the  o>:igenciefl  of  business  pre- 
vented my  giving  attention  to  oleotrical  subjeclij.  But  I  romaineit 
faithful  to  my  first  love  and  resolved  to  renew  myaddroeu<es  if  ever 
circumstancea  permitted  mo  to  do  bo.  This  I  did  about  a  year 
ago»  but  in  the  meantime,  I  had  grown  old  and  unable  to  bear  the 
necessary  outdoor  exposure,  no  I  transferred  my  affecttoue  to  a 
leu  exacting  mif<trefi8  that  would  be  satiHtied  with  indoor  atten 
tiona.  That  second  miAtress  was  the  Rhumkorff  induction  coil 
My  Brst  endeavour  wait  to  combine  induction  coiU  in  such  a 
manner  a«  to  form  a  battery,  just  as  we  combine  Leyden  jnr&  or 
volUvic  cells  iu  battery.  Thero  wore  many  impotlimonta  i-o  doing 
this,  and,  although  1  have  not  wholly  o\orcomo  them,  I  have 
succeeded,  in  making  a  very  powerful  apparatus  u|K>n  thiK 
principle,  which,  however,  is  too  cumbcrflome  to  be  brought  hero 
this  evening,  and  is  not  retjuired  for  the  experiments  I  intend  to 
show  you. 

I  have  a  large  diagram  illustrative  of  an  induction  coil.  I  am 
doubtful  as  to  tho  expediency  of  explaining  it,  because  to  do  so 
will  be  deemed  a  waste  of  time  by  experts,  nnd  a  bore  by  those 
who  ore  wholly  ignorant  of  oloctricity,  but  thoro  is  an  intor- 
mediate  class  to  whom  a  popular  explanation  may  be  welcome, 
and  for  their  sake  I  will  endeavour  to  raako  the  subject  intelligible 
in  as  few  words  as  possible. 

His  Lordship  heredescribcdche  induction  coil, and  then  proceeded 
aa  follows  :  Now  I  daresay  many  of  you  will  be  tired  of  talk,  nnd 
more  anxious  to  see  than  t-o  hear.  I  wHll  therefore  first  show  you 
the  spark  from  tho  induction  coil  on  the  table,  which  Is  a  very 
powerful  one,  made  by  Apps,  The  short  sjiark  with  which  I 
commence  consists  entirely  of  tlame,  which  Mr.  Crookes  has  shown 
to  be  duo  to  the  combustion  of  the  nitrogen  of  the  air  in  its  union 
with  the  oxygen  to  form  nitric  acid  ;  then,  as  I  gradually  increase 
the  separating  distance,  you  will  see  a  torrent  of  s|:}arke  past<ing 
between  tho  terminals.  I  go  on  increasing  up  to  isin.,  when 
sparks etill  continue  to  pa»4,  tlioagh  in  reduced  numbers.  I  will 
next  show  you  some  other  beautiful  illuminating  olTbcts,  and  then 
proceed  to  things  which,  from  their  novelty,  possess  more  scientific 
interest. 

Probably  many  of  you  ore  aware  t^at  soon  after  I  introduced 
my  hydro-electric  machine  I  designed  and  made  a  very  large  one 
for  tho  Polytechnic  Institution  which  then  existed  in  London,  It 
proved  to  be  by  far  tho  most  powerful  instrument  for  the  produc- 
tion of  frictional  electricity  that  had  ever  been  seen.  It  was  a 
very  short  time  in  my  hands  after  tt«  completion,  and  X  made  tho 
be«t  nse  of  my  time  in  trying  experiments  with  it  in  the  open 
air.  Amongst  other  experiraente  I  bit  upon  a  very  remarkablo 
one.  Taking  two  wine-glasses  filled  to  the  brim  with  chemi- 
cally pure  water,  I  connected  the  two  glasses  by  a  cotton  thread 
coiled  up  in  one  glass,  and  having  its  snorter  end  dipped  into  the 
other  glass.  On  turning  on  the  current,  the  coilecl  thread  was 
rapidly  drawn  out  of  the  gloss  containing  it,  and  the  whole  thread 
depociited  in  the  other,  leaving,  for  a  few  seconds,  a  ro|ji©  of  water 
suspended  between  the  lips  of  the  two  glasses.  This  effect  I 
attributed  at  the  time  to  the  existence  of  two  wat«r  currontH  Bow- 
ing in  opposite  directions,  and  representing  opposite  electric 
currents,  of  which  the  one  flowed  within  the  other  and  carried  the 
cotton  with  it.  It  required  the  full  power  of  the  machine  to  pro- 
duco  tbifl  effect,  but,  unfortunately,  when  it  went  to  London,  and 


was  fitted  up  in  the  lecture-room,  I  could  not  get  the  full  power  on 
aceountof  the  difficulty  of  effecting  as  good  insulation  inaroomaflin 
the  outride  air.  I  therefore  failed  in  getting  this  result,  after  an- 
nouncing that  I  could  do  it,  and  I  daresay  I  got  the  credit  of 
romancing.  It  has  ever  since  been  my  desire  to  establish  my 
veracity  in  this  matter,  and  with  the  powerful  apparatus  now  at 
ray  command,  I  speedily  succeeded  in  reproducing  the  experiment 
in  a  modified  form.  In  fact,  I  have  done  it  in  different  forms  ;  but 
the  one  whicli  I  shall  Hhow  you  this  evening  is  as  striking  as  any, 
and  can  bo  performeci  with  the  single  induction  coil  which  I  have 
upon  the  taole.  The  conditions  of  the  experiment  are  as  follows  : 
I  take  a  glaas  bulb  having  a  long  neck  on  one  side  and  a  short 
nozzle  on  the  other,  the  nozzle  having  an  aperture  of  one-tenth 
of  an  inch  diameter.  Through  this  aperture  a  string  compoaed 
of  spongy  cotton  thread  is  pawed.  The  string  is  barely  sufficiently 
thick  to  fill  the  aperture,  and  is  sccurefl  at  the  upper  end  by  a 
knot  or  by  attachment  to  a  conducting  wire,  which  enters  tho 
bulb  through  a  cork  at  the  top  of  the  neck.  The  bulb  is  then 
plunged  into  a  glass  cistern,  and  both  bulb  and  cistern  are  filled 
with  carefully  distilled  water,  and  the  cork  is  tightly  inserted  in 
the  neck.  The  whole  is  placed  in  the  field  of  the  lantern  so  as  to 
be  exhibited  on  the  screen.  And  now,  all  being  ready,  we  will 
send  a  positive  current  Into  the  bulb,  and  make  the  cistern  negative, 
and  if  I  am  not  again  sold,  as  I  was  at  tho  Polytechnic,  you  will  see 
the  cotton  climb  up  into  the  bulb.  Vou  see  it  is  so,  and  now  I  re- 
verse the  current  and  it  comes  rapidly  down.  Those  who  are  near 
will  see  that  there  is  a  clear  indication  of  water  rushing  out  of  the 
aperture  all  round  the  cotton.  The  water  in  passing  the  aperture 
becomes  a  little  heated,  and  is  rendered  visible  by  a  flicker,  just 
as  hot  air  hecom^^s  visible  when  it  mingles  with  cold.  But  the 
bulb  remains  full,  and  if  water  comes  out  without  lessening  tho 
quantity  in  the  bulb,  an  equivalent  quantity  must  be  ^oing  in  by 
tlie  same  niierture,  and  as  tho  descending  column  visibly  flows 
outside  of  the  cotton  the  ascending  current  must  6ow  inside 
tho  cotton,  and  must  carry  the  cotton  with  it.  The  two  cur- 
rents become  distinctly  visible  when  the  cotton  is  removecL  and 
though  we  cannot  discern  their  relative  position  until  they  are 
clear  of  the  aperture,  the  facts  of  the  case  seem  to  demon- 
strate that  the  negative  current  flows  inside  of  the  positive 
and  determines  the  direction  in  which  the  cotton  traveU. 
This  conclusion  appears  to  me  a  very  interesting  one,  and  may 
tend  to  elucidate  tho  relationship  between  positive  and  nega- 
tive currents.  When  the  cork  is  omitted  the  level  of  the  water  in 
the  bulb  is  free  to  rise  or  fall,  but  it  roraains  stationary  under  the 
compensating  action  of  two  currerits.  This,  however,  is  not  the 
cape  when  the  cotton  is  in  ofjoration  without  the  cork,  becauso  tho 
cotton  im[>ede8  tho  current  which  .moves  it  and  gives  the  ascendancy 
to  the  outside  current,  nnd  thereby  lowers  the  level  of  the  water  in 
the  bulb.  The  contrary  oflFect  is,  of  course,  produced  bv  reversing 
the  electric  current,  and  the  water  then  rises  in  the  bulb  above  the 
level  of  the  water  in  the  cistern. 

In  the  couree  of  exjM?rimente  I  was  making  on  the  dispersive 
eflect  of  the  electric  spark  ujion  dust,  I  obeervwl  that  the  dis- 
turbed dust  always  settled  in  circular  lines.  Although  I  after- 
wards found  that  this  fact  had  boon  observefl  before,  yet  to  me  it 
was  i>orfectly  now,  and,  as  it  appeared  to  bo  a  very  interesting 
fact,  I  followed  up  tho  subject  by  an  elaborate  course  of  experi- 
ments which  have  yielded  a  rich  harvest  of  roeulte.  revealing  the 
hidden  motions  which  attend  the  electric  discharge. 

I  have  already  exhibited  to  the  Roval  Society  photographs  of 
many  of  the  dust  figures  I  have  procluced.  Those  photographs 
were  of  dust  figures  done  on  cardboard,  and  the  photographs 
wore  aftorworus  transferred  to  glaau  and  wore  tihown  at  the 
Royal  Society  with  the  electric  lantern.  I  will  show  you  a  few 
of  these  photographs  this  evening  by  way  of  introducing  the 
subject,  after  which  you  shall  seo  a  selection  of  figures,  in  actual 
process  of  formation,  on  the  boriAontal  stage  of  a  limelight  lantern. 
In  all  the."^  tigures  I  shall  use  plates  of  glares  with  a  laver  of  fine 
dust  sift«d  over  them,  and  shall  operate  uf>an  the  dust  by  a  sjjark 
discharge  actitig  in  various  way^.  I  use  throo  kinds  of  dust — cal- 
cined magnesia  mixed  with  charcoal  in  tho  form  of  lampblack, 
tripoli  ix>wder,  and  hard  carbon  reduced  to  a  fine  powder.  These 
three  varieties  act  somewhat  differently,  and  each  kind  has  its 
application  in  the  production  of  the  best  oflbcts.  The  dust  is  sifted 
upon  the  plates  in  un  evenly  distributed  layer,  and  tho  eflectaare 
shown  by  the  manner  in  which  the  dust  is  displaced  by  the  elec- 
trical disturbances, 

You  are  all  aware  that  when  a  gap  is  mode  in  a  conducting  wire 
and  a  spark  passes  between  the  several  points,  all  that  can  be  seen 
ia  a  streak  of  fire  ;  but  if  I  lay  the  severed  wires  upon  the  surface 
of  a  du8t-i)late  wo  get  the  figure  which  I  will  now  show  you  by  a 
photographic  plate  inserted  in  the  lantern.  You  see  the  dust  is 
brutihed  away  from  tho  track  of  tho  s|>ark,  but  the  action  takes 
place  sideways  and  not  in  tho  direction  of  tho  spark.  You  also 
see  that  the  discharge  takes  place  nob  merely  from  point  to  point 
of  the  wires,  but  idso  from  the  sides  of  both  the  [Kjsitive  and 
negative  wires,  as  indicated  by  beautifully  regular  streaks  in 
tho  dust — tho  stronger  ones  being  positivo  and  tho  weaker  ones 
negative.  Vou  will  also  see  that  there  are  circular  lines  faintly 
visible  outride  of  the  central  figure,  but  when  a  Leyden  jar  is 
used  oa  a  condenser  to  give  density  to  the  spark,  those  circular 
lines  come  out  very  strongly,  but  as  I  shall  presently  show  you 
their  actual  formation,  I  need  not  show  the  photograph.  But 
these  circular  linos  are  also  produced  by  a  vertical  aischarge 
through  a  hole  in  the  glass,  and  as  it  is  not  easy  to  do  this  on  toe 
stage  of  the  lantern  without  piercing  the  lens,  you  must  be 
contoQt  to  see  the  photograph,  which  shows  the  circular 
lines  very  distinctly.  Another  figure  involving  the  same  diffi- 
culty must  also  be  shown  by  photograph.  lb  ezhibita  a 
dust-plate  with   six    small    glass    pillars   erected    upon    it    to 
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obstrnct  the  motion  of  the  dust.  You  see  the  lines  nre 
now  diverted  from  the  circular  form  and  thrown  into  arches 
from  pillar  to  pillar,  while  the  spandrels  are  filled  with  inverted 
curves.  You  will  also  see  that  the  ends  of  the  arched  linos  clinp 
to  the  pla»B  pillare,  notwithstanding  the  outward  drift  of  air^ 
thereby  indicating  a  strong  attraction  between  the  dust  and  the 
pillars.  I  will  now  dismis*  the  photographs  and  proceed  to  show 
you  the  formation  of  the  figures  upon  the  horizontal  stage  ^f  the 
lantern,  and  this  a  thing  which  has  not  yob  boon  exhibited  in 
public.  I  will  begin  with  an  experiment  in  M'hich  the  dust  ia 
throwti  into  circular  lines  by  an  electric  discharge  from  a  I^aydcn 
jar,  parsing  between  wires  parallel  with  the  surfaceof  tho  duat>  and 
eafBcicntly  rataed  above  tho  surface  to  avoid  tho  ewecpiug  actiun  of 
the  air  blast,  and  I  expect  you  will  scolho  movement  in  great  jwrfoc- 
tion  on  the  screen.  You  observe  that  the  dust  is  thrown  into  circular 
lines  up  to  the  very  centre,  and  a  c!o»o  innpection  also  showa  a  very 
Active  reciprocal  motion  araongHt  the  duet  particles  themselvea, 
which  seem  to  indicate  a  transmiusion  of  electricity  by  convection. 
I  will  now  take  imothor  dust-pliito,  and  raise  the  sparking  points 
to  floch  a  height  a»  will  save  tho  dust  from  any  disturbance  by  the 
diacharge.  You  shall  see  the  dust-plato  first,  and  notice  that  the 
spark  haa  nooffect  upon  the  du«t ;  but  I  will  now  place  upon  this 
dQ«t-plat«  a  piece  of  sheet  lead  cut  into  tho  form  of  a  crosd.  and 
supported  on  four  needle  points  at  a  distance  of  onotonth  of  an 
inch  above  the  dust.  You  wonld  naturally  exj^ct  that  this  Hheet 
lead,  acting  as  a  shield,  would  give  to  the  underlying  dupt  adfli- 
ttonol  security  against  disturbance.  But  now,  after  passing  a  few 
Buarks  without  eflecling  any  disturbance  of  the  exposed  jiart  of 
tlic  dust.  I  lift  tho  cross,  and  yon  see  that  tho  shielded  part  of  the 
dust  is  thrown  into  beautiful  nymmetrical  curves  depicting  tho 
figure  of  a  cross. 

U'e  may  go  a  long  way  towards  an  explanation  of  these  curious 
cffectA  by  saying  that  the  particles  of  dust  are  jwlarised,  and 
floparatca  into  wave  linos  by  atmospheric  vibrations  ;  but  this 
explanation  fails  to  meet  all  the  facts  of  the  case,  and  for  the 
present  I  must  bo  content  to  show  you  the  results  without 
attempting  to  fully  oxpluin  thom. 

I  wdl  now  discard  the  Leyden  jar  and  bring  the  wires  down 
until  they  ho  uiK>n  tho  duat-plato,  and  will  take  verygontle  imparks 
direct  from  the  coil.  On  domg  so,  you  see  tho  track  of  the  spark 
nnd  the  off-shoots  from  the  wires  You  will  al«o  obf-ervo  that  the 
off-shoots  from  the  positive  wire  bend  round  tho  sp^rk  track  to 
got  at  the  negative,  while  the  negative  ofTKlurats  secn^  tn  make  no 
effort  to  get  round  by  the  outside  to  the  positive.  I  am  tberoforo 
led  to  believe  that  the  n^ative  current  follows  the  inner  courso. 
and  the  positive  tho  outer  one,  and  thia  is  in  unison  with  the  eotton 
experimtint,  which  |iresont^3d  e\ery  ap|j«ear ance  of  an  internal  and 
on  external  current,  tho  inner  bying  the  nejcative  current  and  the 
one  which  carried  forward  the  ootton.  And  now  you  shnll  see  a  very 
beautiful  figure^  caused  by  splitting  the  positive  current  and  brin^r- 
ing  it  up  to  the  t(|Hirking  |K>mts  in  two  lines,  curved  ina  manner  to 
show  how  the  dust  streaKs  behave  towards  each  other.  The  Held  is 
not  large  enough  to  show  tho  whole  figure  at  once,  but  by  moving 
tho  dust- plate  you  shall  see  it  all  in  parts.  There  is  tho  figure,  ana 
you  see  a  vevy  marked  distinction  between  the  inside  streaks  and 
the  outside  ones,  which  is  explained  by  the  fact  that  the  insides 
face  and  oppose  one  another.  You  see  also  various  dark  sjvices 
which  show  absence  of  dibturbini;  action,  and  there  is  a  very  pecultar 
dark  band  running  parallel  with  the  wires,  which  may  be  due  to  a 
JQinping  motion  from  the  surface  of  the  plate.  You  would 
baraly  expect  to  see  such  a  revelation  where  nothing  was  to  be 
teen  before  but  a  tiny  spark,  But  wo  will  now  banish  this  spark 
to  a  distance  and  operate  upon  the  dust  with  the  electric  emana- 
tions from  the  wires  atone,  or  from  metallic  teriiunals  in  contact 
with  them.  The  positive  and  negative  wire  will  then  be  mere 
branches  from  the  main  circuit,  and  the  spark  will  take  place  on 
the  main  line  and  not  between  the  branch  terminals.  In  the  first 
place,  I  will  draw  down  the  ftoint  of  the  positive  branch 
vertically  so  as  to  touch  the  centre  of  a  dust-plate.  There  is  a 
lead  ring  serrated  on  the  inner  edge  surrounding  the  dust-plate  to 
which  the  negative  branch  may  be  attached,  although  it  doe^  not 
make  any  difference  beyond  exalting  the  effect,  whether  I  attach 
it  or  not,  When  I  turn  on  the  current  you  see  that  a  circular 
figure  is  established  on  the  plate  showing  radiations  which 
represent  the  transverse  view  of  what  you  have  seen  before.  It 
is  probable  that  self-induction  is  the  operative  principle  in  the  pro- 
duction of  this  sparkless  figure  ;  but  I  observe  that  whenever  elec- 
thciana  are  ata  loss  for  an  explanation,  they  mystify  their  hearersby 
attributing  the  effect  to  self-induction,  and  1  find  it  convenient  to 
follow  tho  practice  in  this  instance.  You  will  perceive  a  slight 
ne^tive  enect  proceeding  from  the  ring,  but  I  now  reverse  the 
current,  and  you  then  see  a  splendid  display  of  streamers  pouring 
inwards  from  the  circumference  to  the  contrc.  A  still  more  beau- 
tiful effect  will  be  displayed  in  the  next  figure,  in  which  the  central 
part  of  the  plate  is  occupied  by  a  slender  croes  of  sheet  load  pointed 
ftt  the  titis.  The  intluenco  of  the  points  in  tho  formation  of  this 
beautiful  figure  is  very  conspicuous.  Another  variety  of  figure 
e<inally  beautiful  is  shown  by  placing  on  the  dust  -  plate  a 
•trip  of  sheet  lead,  saw-shaped  on  both  sides.  In  the  last  three 
experiments  I  have  used  tri^Ktli  dust,  which  is  a  very  imperfect 
conductor,  and  has  a  slight  adhesiveness  to  glaas,  which  makes  it 
ebow  the  {Kjncillings  more  distinctly.  But  1  will  now  use  carbon 
dust,  which  is  a  good  conductor,  and  you  will  find  quite  a  new 
el!cct  is  produced. 

I  shall  use  no  spark  on  the  dust-plate,  and  o[>erate  with  bratich 
^'ires  from  the  circuit  as  before.  In  the  first  place,  I  shall  bend 
down  the  negative  branch  perpendicularly,  and  cause  it  to  touch 
the  dust-plate  in  the  centre,  and  I  shall  apply  the  positive  branch 
to  the  lead  serrated  ring  which  surrounds  the  dust- pinto.  You  see 
the  dust  rolls  up  in  toasaive  circular  waves  from  tho  cixcumferencQ 


to  the  centre,  followed  by  beautiful  atroamers  from  the  surround- 
ing points,  and  altogether  presenting  a  moat  extraordinary  figure, 
and  one  of  great  beauty.  I  will  next  nut  the  four-pointed  star 
already  used  in  the  centre,  and  proceed  the  same  as  in  the  pre- 
ceding experiment.  You  see  a  figure  widely  different  from  the 
last,  and  not  less  beautiful.  These  dust  figures  may  be  multiplied 
in  endless  variety  ;  but  time  will  only  permit  of  my  showing  you 
one  more.  I  substituted  for  the  four-pointod  star  a  lengthened 
piece  of  lead,  with  parallel  serrations  on  the  two  sides,  and  I  take 
away  the  lead  ring,  together  with  the  [>ositive  branch  wire  attached 
to  it,  and  I  place  the  negative  wire  in  contact  with  the  piece  of 
lead  now  placed  in  the  centre.  As  1  have  removed  tho  positive 
wire,  you  will  observe  that  the  negative  terminal  acts  vithout  any 
opposite  [x>sitive  terminal,  yet  you  will  see  that  a  figure  is  pro- 
duced involving  forms  and  motions  which  words  can  hardly  des- 
cribe, but,  like  all  the  others,  distinguished  by  symmetry  and  beauty. 
And  now  I  ha^o  only  one  more  remark  to  make.  There  will  be 
some  amongst  you  who  will  ask  what  use  are  such  experiments  as 
these?  I  answer  that  Lho  more  we  pry  into  the  mysteries  of  elec" 
tricity  the  more  wo  shall  be  able  to  apply  it  to  tho  service  of  man- 
kind ;  but,  apart  from  that  consideration,  knowledge  for  knowledge 
sake  is  a  worthy  object  of  pursuit. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS,  Feb.  9. 

Mr.  W.  H.  PREEt:8,  F.R.S.,  President,  in  the  chair. 

The  following  is  the  list  of  members  balloted  for  and  elocbod  : 

Mfmhtr.H.—Vrof.  Robert  Henry  Smith,  Mason  College,  Birming- 
ham ;  (Jerald  Stoney,  B.A.,  Heaton  Works,  Newcastleon-Tyno  ; 
Everden  James  Wimahurst,  lill).  South-street,  Huddersfield. 

AsHocicUett, — Hans  Hamilton  Bens,  B. A.,  34,  Cadogan-terraee, 
S.W.:  Arthur  B.  rhatwoo<i,  the  Rrttinh  I'ost  Oflice,  Constanti- 
nople ;  William  Havilhuul  Druce,  Victoria-park,  l>over  ;  William 
Martin  Evani^,  tlio  Font  Office,  Rej^eater  Station,  North  Walsham; 
Henry  Farmer,  L'oUillo  House,  Hockenham,  Kent  ;  Frederic 
.lAine«  MafJgen,  XJ5,  Milkwoodroad,  Home  Hill,  S.E.;  Noel 
Francis  Nalder,94,  St.  GoorgoV»«[uare,  Loudoa,  S.  W. ;  .lames  I'igg, 
;t7,  Union-terrace,  York  ;  Arthur  E.  Pond,  12,  Cleveland -terrace, 
Seaford-road,  Stamford  Hill ;  Jamea  Roberts,  M.A.,  LL.B.,  52, 
Burlington-road,  W.;  Keith  Robinson,  54^  Boundary-road,  N.W.; 
l^igh  Ilobinson,  54,  Boundary-road,  N.W, 

A7m/^*(/.^— William  C'oLsworth,  42,  Trmity-gi|uare,  S.E.  ;  William 
Richard  Thomfis  Cottrell;,  'i.'i,  <  onnanght-road,  Harlesden,  N.W.  ; 
.!ohn  R.  IHck,  Central  Institution,  Exhibition-road,  S.  W.  ;  Richard 
Thomas  Uurrnii.  'Mi.  Bridge-avenue.  Uammeismith.  W.  ;  Allan 
Bertram  Field,  '*  ('laremont,"  Woodberry  Down,  Finsbury  Park, 
N.  ;  Edward  (iruham  F^leming,  Wych  Elm  Lodge,  South  Dulwich, 
S.E.  ;  Andrew  Hiay,  Carisbrooke,  Helensburgh  ;  E  B.  Ounter, 
9,  (iwendwr-road,  \\^e&t  Kensington,  London,  \V.  ;  Joseph  Ren- 
wick  Hewitaon,  40,  Rectory- place,  Woolwich,  S.E.  i  Thomas 
Richard  Kenny,  18,  Culford-road,  London,  N  ;  John  Feaoook 
Mackenzie,  Faraday  House,  Charing  Cross-road,  London,  W.C.; 
James  Henry  Millen,  68,  Brunswick- place,  City-road,  E.G.  ; 
Wilfred  John  Previte  Orton,  Faraday  House,  Charing  Cross-road, 
W.C,  ;  George  Herbert  Oswald,  Messrs.  Siemens  Bros,  and  Co., 
Woolwich  ;  Hastings  Victor  Sadler,  42,  Trinity -stjuare,  London, 
S  E-  ;  Phillip  J.  Sageman.  25,  Huntley-street,  London,  W.C.  ; 
Charles  Davis  Taite,  Faraday  House,  Charing  Cross-road,  W.C.  ; 
William  Henry  Wilding,  28,  Walham-jrrove,  London,  S.W.  ;  Wm. 
Hodelt-on  Wraith,  Northfield,  St.  Johns,  Wakefield. 

The  Preaident  announced  that  Sir  D.  Salomons  had  presented 
i;r>00  to  be  added  to  the  Salomons  Fund,  also  £20  to  the  Benevo* 
lent  Fund. 

Prof.  Ayrton,  in  continuing  the  discussion  on  Prof.  Fleming's 
paper,  referring  to  oloctrestatic  voltmeters,  said  he  and  Mr.  Mather 
would  shortly  read  a  [>a[ier  on  tlie  design  of  these  instruments  of 
accuracy  to  one-tenth  i>ercent.,  using  circular  needles. 

Br.  Fleming  made  a  long,  exhaustive,  and  interesting  reply  to 
his  critics—too  long  to  summan.'je  fully  here.  He  traversed  Mr. 
Swinburne's  objections,  and  showed  that  he  endorsed  on  December 
Ist  what  he  repudiated  on  December  16 ;  hoped  Mr.  Swin- 
burne would  adopt  the  mica  coating  to  enable  his  metera 
to  read  to  -4,000  volts ;  agreed  with  Dr.  Sumpner's  ex- 
planation ;  maintained  that  the  facts  showed  the  oest  open* 
circuit  trannfonner  produced  is  not  better  than  closed  circuit. 
In  an  extremely  i^uggestive  set  of  tables  specially  prepared  aa 
"energy  balance  sheets,"  he  compared  the  losses  of  Hedgehog  and 
Mordey  transformers,  adding  the  energy  going  in  and  coming  out 
at  0.  one-tenth,  one-eighth,  one-quarter,  and  three-quarter  load, 
showing  both  gave  all-day  efliciency,  on  10  per  cent,  load  factor,  of 
70  [>er  cent.  Further  calculating  all  day  losses  in  cable  of  four 
transformers  at  end  of  a  mile,  'Ijg  cable,  the  Hedgehog  lost  2*06 
units  and  Morley  only  0438  Taking  2  2  units  a  day,  we  have 
914  units  per  year  at  .Id.,  a  loss  of  £11,  capitaliaed  at  10  per  cent 
£1 10,  which  would  |>ay  for  a  good  many  Hedgehogs  ;  in  fact,  they 
could  afford  to  throw  them  away  and  buy  others.  He  advised 
Mr.  Swinburne  to  go  back  to  Cromwell  V'arley's  pattern  of  1856, 
and  interlock  his  hedgehog  bristles  out«ide  in  a  clcMed  circuit ! 
He  then  wont  into  the  calculation  of  hi^h  and  low  urossuro  feeders 
atonemile,8howing  L.P.  co^t£l.(»00,  andH.P.  £5<X)  lor24-kw.  plant, 
while  the  maintenance  cost  would  be,  low  pressure  £111,  and  high 
pressure  £96— that  is,  can  be  put  down  for  half  and  maintained 
tor  less.  The  L.P.  system  would  also  reciuire  much  larger 
generating  plant.  The  relative  loss  also  increases  in  the  tow 
pressure  mains  as  the  load  factor  increofies.  The  direct  current 
system  was  not  cfhcient  over  one  mile.  He  hoped  tho  time  ot 
beliefs  was  now  loft  for  that  of  facte  and  exact  calculations. 

Mr.  Mordey's  paper  will  be  given  on  231^  inst. 
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NATIONAL  TELEPHONE  v.  BAKER. 

It  is  with  some  misgiving  that  we  venture  to 
comment  upon  the  judgment  in  this  case.  We  have 
no  fault  to  find  with  the  result :  we  agree  that  it  is 
the  only  just  conclusion  to  arrive  at.  The  telephone 
company  will  probably  appeal,  because  it  is  in  the 
interests  of  the  lawyers  so  to  advise,  but  as  regards 
any  rights  in  the  matter  outside  legal  subtleties  they 
have  none.  They  never  had ;  and  the  judge  truly 
remarked  that  he  held  the  plaintiffs  coiold  not  main- 
tain an  action  either  for  an  injunction  or  for  damages. 
For  the  moment  let  us  leave  the  result  and  take  a 
glance  at  industrial  history.  Less  than  twenty  years 
ago  the  industrial  world  of  electrical  application  was 
a  very  limited  quantity.  Telegraphy  was  the  only  one 
prominent  factor,  though  electro-deposition  was  not 
altogether  unknown.  The  later  seventies  saw  an 
awakening  and  a  development  so  great  and  so  won- 
derful that  history  records  nothing  like  it.  The 
common  conveyance  of  speech  by  electrical  methods 
was  then  introduced.  Graham  Bell  produced  his 
wonderful  apparatus.  Hughes  gave  that  which 
made  the  apparatus  commercially  practicable. 
America  took  np  the  new  departure,  and  hastened 
to  instal  the  telephone  everywhere.  England  was 
coy — she  usually  is,  except  in  finding  money  for 
insane  suggestions.  Telegraphy  was  in  the  hands 
of  the  Government,  and  the  advisers  of  the 
Government  made  a  fatal  error  in  refusing  to 
take  up  telephony.  That  mistake  will  yet  cost  us 
millions — and  serve  the  nation  right.  Private 
adventure  was  allowed  to  exploit  telephony  in  this 
country,  and  as  soon  aa  it  was  seen  that  it  would 
be  successful  the  Government  claimed  a  royalty  for 
infiringement  of  prerogative.  Of  course  the  exploiters 
of  the  telephone  have  made  much  of  this  tax,  and  for 
long  appealed  to  sentimentalism  and  ignorance  as  a 
hardly-used  body.  However,  we  hold  that  the 
Government  officials  have  made  almost  every 
possible  blunder  that  business  men  could  make 
in  regard  to  telephony,  and  have  in  the  long 
run  landed  us  into  the  hands  of  an  irrespon- 
sible monopoly.  The  telephonists  have  continuously 
strengthened  their  position,  and  neglect  no  oppor- 
tunity of  ruining  a  possible  rival.  It  is,  we  suppose, 
now  admitted  that  the  telephone  company  intro- 
duced the  cheapest  system  that  it  could  devise — one 
that  by  using  the  earth  as  a  return  meant  inter* 
ference  whenever  and  wherever  earth  was  used  by 
other  parties  for  electrical  purposes.  This  policy  on 
the  part  of  the  telephone  company  compels  it,  as  a 
matter  of  life  and  death,  to  oppose  anyone  else 
using  "  earth."  The  telephone  service  is  bad  enough 
without  any  interference,  but  inductive  action 
occurring  makes  the  service  intolerable.  The 
telephone  company  knows  its  simple  remedy 
is  in  metallic  returns,  but  it  prefers  to  attempt 
to  stop  all  other  electrical  development  rather  than 
perfect  its  own  system.  Hence,  when  Mr. 
Graff  Baker,  after  arduous  negotiations  with 
the  Leeds  Corporation,  entered  into  an  arrange- 
ment to  run  a  portion  of  the  tram  system  of  the 
town  electrically,  the  opposition  of  the  telephone 
company  was  natural.  It  did  not  matter  that  this 
particular  tram  system   had  long  been  practically 


m 


THE  ELECTRICAL  ENGINEER, 


FEBRUARY 


10,  1893.       157 


idle,  and  uot  of  the  great  use  to  the  population  it 
was  intended  and  could  be  made  to  be.  That 
Mr.  Graflf  Baker  equipped  the  tram  line  on  the 
Thomson  -  Houston  overhead  system  is  known  to 
all  our  readers,  and.  as  a  result,  the  telephone 
company  commenced  an  action  against  him. 
It  is  this  action  that  has  been  decided  and 
judgment  given.  Henceforth,  tramway  people 
will  not  have  the  fear  of  telephonic  litigation 
threatening  them  and  restraining  development.  If 
we  were  to  examine  the  argument  in  Mr,  Justice 
Kekewich's  decision  which  refers  to  water  analogy, 
it  would  need  almost  a  volume  to  put  it  right. 
The  direction  in  which  water  will  go  when  escap- 
ing from  a  reservoir  can  be  foretold,  but  the 
direction  in  which  the  current  goes  when  earth  is 
used  as  a  return  is  not  known  and  cannot  be  fore- 
told. Mr.  Preece*8  experiments  have  proved  that 
inductive  action  is  not  a  question  of  yards — hardly 
of  miles;  it  may  be  felt  with  half  the  island  inter- 
vening. Thus  only  as  a  vested  interest  could  tele- 
phony hope  to  escape  troubles.  If  being  in 
possession  gives  the  right  to  stop  all  interference, 
then  the  telephone  company  that  holds  the 
monopoly  in  England  can  stop  every  advance 
in  which  "earth"  was  adopted.  The  Times 
designates  this  decision  as  of  **  momentous  im- 
portance." It  is  at  once  seen  to  be  so  far  as 
the  engineering  part  of  electricity  is  concerned, 
but  we  think  it  will  have  far  more  important  results 
upon  the  policy  of  the  telephone  company.  An 
opposition  telephone  company  has  just  been 
absorbed.  That  opposition  was  favourably  received 
by  the  public  because  it  promised  a  more  perfect 
system  and  a  better  service.  The  promised 
•*  metallic  return  "  system  has  also  been  in  a  measure 
adopted  by  the  successful  absorber,  but  little  baste 
has  been  shown  to  give  the  public  the  benefit  of  that 
sj'stem.  Perhaps  this  decision  of  Mr.  Justice 
Kekewich  will  hasten  the  work,  inasmuch  as,  when 
completed,  some  at  least  of  the  many  complaints  of 
users  will  be  relegated  to  the  past. 


OBITUARY. 


^^P  THE  LATE  MR.  J.  K.  H.  GORDON. 

H  Tho  late  James  Iklward  Henry  Gordon,  whoso  death 
H  through  accident  we  sincerely  regret  to  have  tcr  record,  wafi 
bom  in  1852.  His  father  was  Dt.  J.  A.  Gordon,  F.RS,, 
physician  to  the  London  Hospital.  ^  Mr.  Gordon  was  edu- 
cated at  Eton  and  Oambridge,  with  an  interval  between 
the  two,  which  ho  spent  at  King's  College,  London,  study- 
ing physics  under  Prof.  W.  G.  Adams,  F.KS.  While 
there  be  invented  and  brought  out  an  electrical  anemo- 
meter, which  proved  succcBStul.  He  took  a  mathematical 
degree,  and  studied  for  a  year  or  two  in  the  physical  labora- 
tory under  the  late  Prof.  Clerk  Maxwell.  He  afterwards  set 
up  a  laboratory  at  his  father's  house  at  Dorking,  where  ho 
carried  out  hia  researches  on  t^e  electromagnetic  rotation 
of  polarised  light,  and  on  thtf  specific  inductive  capacity  of 
dielectrics,  which  were  published  in  full  in  the  Philosophkat 
TramacHom  for  1877  and  1879.  On  his  marriage  in  1878,  ho 
accepted  the  appointment  of  assistant  secretary  to  the  British 
Aisocialion,  which,  however,  he  only  held  for  two  years. 
In  1880  he  published  the  first  edition  of  his  work,  "A  Physical 
IVeatise  on  Electricity  and  Magnetism,"  which  has  gone 
through  three  large  editions  in  England,  one  in  America, 
and  one  in  France.     In  1881  he  was  appointed  one  of  the 


31  English  delegates  to  the  Electrical  Exhibition  in  Paris. 
Thenceforth  he  devoted  himself  more  to  the  mechanical 
side  of  electrical  engineering,  and  designed  and  constructed 
a  dynamo  which  was  exhibited  in  1882  at  the  Telegraph 
Construction  and  Maintenance  Company's  Works  at 
Greenwich.  It  was  then  the  largest  in  existence,  and 
attracted  a  good  deal  of  attention.  He  also  designed  and 
patented  numerous  other  electrical  appliances.  In  1884  he 
commenced  the  carrying  out  of  the  electric  lighting  of 
Paddington  Station,  which  is  still  one  of  the  largest 
installations  in  the  world,  containing,  as  it  does,  engines  of 
nearly  2,000  h,p.  In  this  work  Mr.  Gordon  not  only 
designed  and  carried  out  the  electrical  arrangements,  but 
also  the  whole  of  the  mechanical  arrangements  fur  a  steam 
plant  on  a  scale  then  unprecedented  on  land.  This 
plant  was  successfully  started  on  April  21,  1886,  and 
has  worked  satisfactorily  from  that  day  to  this,  at 
a  working  cost  considerably  less  than  that  of  gas. 
The  T.  C.  and  M.  Works  decided  not  to  go  on  with  electric 
lighting  work,  and  Mr.  Gordon  started  the  Whitehall 
Company,  which  was  afterwards  bought  up  by  the  Metro- 
politan Company,  with  the  initiation  of  which  Mr.  Gordon 
was  connected,  and  of  which  he  was  for  a  short  time  a 
director.  Increase  of  consulting  work  was  the  reason 
given  for  severing  his  connection  with  the  Metropolitan 
and  commencing  business  for  himself.  The  late  Mr. 
Gordon  was  a  gentleman  by  instinct  as  well  as  by  educa- 
tion, position,  and  training.  That  being  granted,  it  will 
easily  be  understood  that  he  did  not  feel  very  happy  with 
some  men  connected  with  the  MetrojKilitan  ;  in  fact,  he 
never  hesitated  in  expressing  his  opinion  of  them.  iViter 
severing  his  connection  with  the  Metropolitan,  he  entered 
into  partnership  with  Mr.  W.  J.  Rivington,  and  com- 
menced central-station  work.  The  firm  was  after- 
wards formed  into  a  company,  and  did  a  lot  of 
work.  Unless,  however,  we  are  misinformed,  the  work 
of  the  Sydenham  bill  station  was  the  cause  of  a  lock- 
up of  capital,  and  the  company  is  now  in  a  position 
of  difficulty.  It  may  be  to  the  worries  and  troubles  of 
blisiness  ho  owed  his  untimely  death.  At  all  times  he  was 
a  bokl  and  venturesome  rider.  On  Friday  last — perhaps 
to  get  rid  of  business  cares — he  want  to  get  a  horse  from 
Mr.  Barnes's,  London-road,  Thornton  Heath.  The  horse 
ran  away,  and  in  attempting  too  short  a  turn  fell  with  its 
rider.  The  injured  man  was  taken  at  once  to  the  Croydon 
General  Hospital,  but  died  immediately,  the  cause  being  an 
extensive  fracture  of  the  Rkull.  Mr.  Gordon  was  an  old 
friend  of  ours,  and  he  was  always  the  same.  It  was  during 
his  secretaryship  of  tho  British  Association  that  ho  decided 
to  go  in  wholly  for  electrical  engineering.  It  was  then  he 
was  designing  his  big  machine,  which  was  afterwards  tried, 
improved,  and  finally  adopted  lor  Paddington.  From  then 
to  the  time  of  his  tragic  death  he  has  been  one  of  the 
leading  spirits  in  pushing  electrical  work. 


THE  LATE  M,  VAN  RYSSELBERGHE. 

The  death  on  Friday  last,  at  Antwerp,  of  this  woll- 
known  Belgian  electrician  was  announced.  Van  Ryssel- 
berghe  was  not  only  an  electrician,  but  was  famih'&r  with 
other  branches  of  scientific  work.  It  was,  however,  through 
bis  connection  with  telephonic  apparatus  to  be  used  over 
the  same  wires  as  the  ordinary  telegraphic  apparatus  that 
he  was  best  known  to  the  electrical  world.  Fur  his  varied 
scientific  attainments  he  held  a  high  position  in  the  scientific 
world  in  Belgium,  and  his  loss  will  be  widely  felt  and 
deeply  regretted. 


Friction  Gearing. — The  wheel  of  the  locomotive  pro- 
gresses by  simple  friction  on  the  rail,  then  why  cannot  the 
electric  motor  drive  the  wheel  by  friction  on  its  upper 
surface  running  at  high  speed  ?  The  ditficulty  is  one  of 
overcoming  effect  of  vibration.  A  device  has  been  per- 
fected for  Messrs.  Siemens  and  Halske  by  two  engineers, 
Pbilipsborn  and  Schiemann,  of  Berlin,  for  this  purpose. 
Two  huge  springs  take  tho  weight  of  the  car,  and  sliding 
bars  allow  the  relative  distance  of  motor  and  driving- 
wheel  to  remain  the  aame,  the  motor  driving  tho  wheel  by 
friction. 


SPECIFIC  WEIGHT  OF  PEROXIDE  OF  LEAD. 

The  particulars  of  the  specific  weight  of  the  oxide 
of  lead  formed  on  accumutators  will  be  useful  in  con- 
structing these  cells.  Researches  have  been  marie  by 
M.  Kircbknopf  on  a  considerable  number  of  cylinders 
of  peroxide  detached  from  plates  which  have  served 
for  four  years.  The  mass  presents  a  crystalline  struc- 
ture. After  having  been  washed  several  times  in 
distilled  water  and  dried,  M.  Kircbknopf  fiiuls  the 
peroxidft  gives  the  followirvg  figTires  :  Specific  weij^ht  of  the 
positive  mass  taken  from  a  well-formed  ceU  freshly 
charged,  V,  =  7  75  without  taking  into  account  the  [lores  ; 
weight  of  the  sanio  ma&s,  with  the  pores  filled  with  air, 
Vg— 4'66.  The  weight  per  unit  volume  is  what  must  be 
considered  wheti  cilculating  the  nuiss  of  active  material  in 
a  given  fip»ce. 


AN  IDEAL  CENTRAL  POWER  STATION.* 

BY  a  J.  FIELD,  E,  J.  CX)OK,  AND  F.  BOURNK. 

(Voiiclndrd  Ji'utu  pinje  lO.'f.) 

yHtiivjs. — Ench  l»o)lei'  to  be  supplied  with  jiojj  safety -v;ilve, 
Hteain-jjituge,  wntur-CLilumii,  gaugecockit  i\ii(\  Htuiidpipu,  asbcsloa 
blow-off  cock,  atop  mid  swiii^ug  check-vnlvBS,  and  iieceasary 
fiangoH  for  ateain-^ipe  conuectioua  riveted  to  boilers. 

iicntral  VrHvtltions.  —  Boiler  to  l>e  sot  tit  return  tlio  gnaea  t« 
the  front  utnlcnieath  the  hotUjni  i;f  the  boiler.  All  material 
and  workhjanahip  lo  be  tirst-claas  in  every  respect,  and  certili- 
cate  of  test  and  inspection  furntahed. 

Hevi*ttk:f.  That  the  type  of  boiler  here  spodGod  hiia  ilonioii- 
stratcd  its  ability  to  perform  its  work  is  LiiM{ueslioiied  ;  not 
only  under  the  presaiire  specified  ami  called  fur  in  electric 
service,  hut  even  the  higher  presaures  uaed  in  the  inercJianb 
marine  to-day  ;  t^tken  in  connection  with  ita  ability  to  work 
under  high  prosaures  successfully,  it  hiia  good  iivenige  economy. 
The  other  point  that  makes  it  most  fitted  for  the  service  men- 
tioned ifl  bho  smalt  space  occupied,  together  wi^h  its  enornioun 
capacity  or  ahility  to  furnish  almost  any  amount  uf  steam  when 
forced,  and  this,  too,  of  good  nualicy  aa  regards  percentage  of 
moisture.  This,  however,  is  cuaily  accounted  for  by  the  large 
liberating  surface  at  the  water-bne.  The  (Iring  uf  the  boiler 
internally  is  another  advantage  offered  hy  this  type  of  boiler, 
when  contrasted  with  the  repairs  necosaary  to  furnaces,  boiler 
settings,  etc. 

Piping. 

Piping  is  a  part  of  the  power  station  which,  in  the  minds  of 
many  people,  does  not  re<iuire  much  attention.  We  believe, 
however,  that  it  is  one  which  should  receive  the  most  careful 
and  earnest  attention  of  the  constructing  engineer.  The  safety, 
Igood  working,  and  reliability  of  a  power  station  ia  dependent 
on  the  piping  as  much  as  any  other  factor  in  its  outlay.  We 
have  tried  to  generally  outline  here,  under  the  head  of 
*' piping,"  a  few  thoughla  and  BUg^estions  which  are  supple- 
mented by  some  aketches  of  what  has  been  our  practical  experi- 
ence of  the  rerjuirementfl  in  this  Hue, 

PiriMi    SrECIFlCATION. 

The  flanges  should  be  recessed,  male  and  female,  for  gasket, 
to  prevent  the  "  blowing  out  "  of  the  same.  This  effect  ia  con- 
siderable if  the  gasket  is  thick.  The  Httnge  ia  screwed  on  the 
pipe  and  then  caulked  in  on  the  inside.  The  smnH  recess  in  the 
hack  of  the  tbmge  around  the  body  of  the  pipe  is  to  be  tilled 
and  caulked  with  babbitt  or  steam  metal,  in  case  of  leakage  of 
screw  joint  when  circumstances  will  not  pennit,  for  the  time 
being,  to  break  the  joint  and  recaulk  the  pipe  itself.  The 
threads  on  the  pipe  should  bo  cut  by  the  aame  person,  chasing 
the  threads  on  annges  so  at  tn  secure  the  flanio  taper  on  both  — 
a  very  essential  condition  to  a  tight  job.  The  screw  joint 
should  bo  made  up  in  phimbago,  to  be  removed,  if  necessary, 
at  a  future  time  without  breaking.  The  Hange  should  be 
designed  to  be  equally  atrong  through  bolt-holes  aa  any  other 
part  of  the  flange.  This  is  easily  done  by  meaoa  of  bosses  about 
bolts. 

There  is  one  thing  that  should  be  remembered  in  the  design 
of  cast-iron  flanges,  and  that  3b  that  it  is  liHLrdly  poaaible  bo  get 
them  too  hoikvy  for  the  work.  The  initial  strain  due  to  screwing 
them  on  the  pipe  is  so  large  that  the  factor  of  safety  that 
remains  ia  not  usually  sufficient  to  withstand  the  higher  steam 
pressure,  together  with  the  increased  expansive  stratus  due  to 
the  increased  temperature  at  the  higher  pressure.  The  weak 
point  in  the  theory  of  caat-iron  flanges  is  as  follows  : 

Conceive  the  flange  to  be  made  up  of  laminie  in  the  form  of 
concentric  circles.     In  case  the  first  lamina  is  strained  beyond 

•  Paper  r«ftd  before  the  Chicago  Electric  Club,  Doc.  19, 1892. 


ita  ultimate  strength  by  screwing  up,  then  although  no  disastrous 
results  will  be  detected  immediately,  the  life  of  the  flange  will 
be  very  short,  and  it  will  fail  by  cracking,  commencing  nearest 
the  threads — i.e.,  at  its  smallest  diameter,  and  gradually  radi- 
ating outward.  This  theory  is  similar  to  the  one  used  in  the 
design  of  hydraulic  cylinders,  and  is  equally  applicable  so  far 
as  screwing  up  the  flanges  ia  concerned.  From  this,  one  can 
see  that  it  ia  possible  to  screw  up  a  flange  too  tight ;  a  fact  too 
often  overlooked  in  the  anxiety  t<i  get  a  tight  job,  and  usually 
done  when  the  threaded  work  ia  jioor. 

tjaaktts. — Copper  corrugated  gaskets  are  all  right  in  the  case 
of  mains  where  the  joints  are  made  up  with  the  ends 
of  the  pipo  free  to  move  ]  in  fiict,  they  could  be  omitted 
altogether  in  such  a  case,  and  the  joint  made  iron  to  iron  ; 
but  there  is  the  ]>ractical  consideration  that  m  case  of  repairs 
(and  th.it  time  is  sure  to  come)  the  line  will  be  always 
distorted  from  ita  original  position — ('.c,  it  will  havo  initial 
strains,  due  t*y  some  jmrt  of  it  having  steam  on  to  run  a  portion 
uf  plant  ;  and  when  the  joint  ia  broken  for  repairs,  it  ia  possible 
to  bring  the  flan^oa  biLck  in  the  same  relative  position  they 
previously  occupied,  and  for  this  reason  alone  I  prefer  the  us© 
of  a  wire-insertioii  rubber  ;{asket  uf  very  thin  material,  say  not 
over  x*gin,  thick.  This  will  make  up,  or  rather  allow,  for  this 
alight  inequality  of  the  flange  facings,  and  permit  a  lis;ht  job  to 
be  made  where  a  copper  gasket  or  inui  to  iron  would  leak. 

The  weak  p(»iut  iu  these  designs  is  tlie  fact  that  all  caulking 
ia  done  from  the  outside  at  the  joint,  ^ud  that  it  makes  a  aeries 
of  amull  traps  for  water  of  rondenaiLtton.  The  ayat^m  would 
t(ivi;  more  trouble  after  it  tmce  commenced  tM  leak  than  the 
one  mentioned.  1'hc  use  of  steel  is  good  practice,  and  by 
making  such  a  system  with  long  radius  bends  of  the  pipe  itself, 
would  give  go<Kl  aaiiafaction. 

EjcpiiitMvn  Jointif. — The  average  slip  joint  will  not  answer  at 
all  for  hi^di  pressure*  for  when  the  [mckin^  ia  adjusted  suffi- 
ciently li^'ht  Uf  prevent  tuaking,  it  will  also  be  auHioiontly  tight 
to  kt-ep  the  joint  frouj  moving  to  t^ike  up  the  expansion,  and  if 
h>4)ati  enough  for  thts,  it  will  be  found  to  leak. 

Tlw  corrugated  copper  expf^naion  joii  c  oflfers  a  solution  to 
the  diltieuliy  of  oxpunaion  joints,  but  wiien  made  as  most  of 
thorn  nru  to-day  in  thia  country,  they  almost  defeat  the  object 
they  seek  to  attain.  The  corrugations  in  these  joints  are  made 
literally  like  the  tlireada  of  n  screw,  whereas  they  should  be 
made  without  longitudinal  pitch,  so  aa  to  prevent  any  toraionAl 
aclion  tending  to  make  them  rigid.  Probably  the  beat  way  to 
take  up  the  ex^^anaion  ti]  a  high-presauro  systom  ia  by  means 
of  lont(  pipe  bends  of  easy  i-adiua,  and  with  all  branches  so 
located,  and  of  suflicicnt  length  to  take  any  expansion  of  the 
maina  by  means  of  their  flexibility  on  account  of  their  small 
size.  Judicious  arrangement  of  this  sort  can  be  made  without 
the  us»  of  any  expansion  joints  whatever.  Under  restricted 
and  peculiar  conditions  copper  bends  with  iron  band  can  be  used 
with  good  effect,  if  commercial  considerations  are  not  prohibi- 
tive. 

Pipr. — Wrought  iron  or  steel  lap- welded  pipe  will  answer 
most  conditions  auccesafully,  even  in  cane  of  long  bends  or 
elbows  made  from  this  niatenal.  The  testa  should  be  rigid  to 
avoid  defective  aeams  caused  by  bending.  Extra  heavy  pipe 
will  not  be  found  necessary. 

Fittihfts. — Theae  should  be  of  the  best  charcoal  iron,  true  to 
pattern,  and  of  workioanhke  finish.  The  flanges  should  be 
ribbed  in  preference  to  being  thickened  up^  on  account  of 
shrinkage  strains  iik  metal. 

Valvri, — There  should  be  gate  valves,  operated  by  an  outside 
screw.  The  spindle  should  be  of  st«el,  and  tinned.  The  body 
should  be  extra  heavy,  and  ribbed,  to  prevent  any  springing, 
which  would  cause  the  valve  to  leak  around  the  seats  when 
closed.  The  valve  body  should  be  stiffer  than  any  other  part  of 
the  system  in  order  to  have  all  the  valves  tight.  The  seats  of 
valves  should  bo  bronze  or  brass,  and  able  to  withstand  the 
high  temperatures  of  the  high  ateam  pressures,  as  well  as  very 
non-oorrodiblo. 

All  valves  over  7in.  diameter  of  port  should  have  a  by-pa»s 
valve  (a  amaller  valve  about  Ijin.  to  S^in.  tn  diameter)  of 
exactly  similar  type,  so  that  the  prosaures  can  be  equalised  on 
both  aides  of  the  large  valve  before  it  ia  opened  by  meana  of 
the  smaller  one.  This  relieves  the  excessive  atrain  on  the 
spindles  and  seats,  and  should  always  bo  used  on  high-pressure 
work. 

Support.^A  high-pressure  steam-pipe  shoidd  always  be  sup- 
ported^  when  possible,  from  underneath,  by  means  of  some 
solid  mass,  so  that  its  weight  would  restdirectly  upon  this  sup- 
port. This  method,  when  it  is  possible  to  follow  it,  will  be 
found  to  eliminate  that  vibration  so  often  noticed,  and  the 
result  of  which  ia  leaky  joints  cauaed  by  the  racking  and 
straining  of  the  whole  piping  system.  When  the  suspension 
method  la  used  there  ia  alwaj's  one  or  two  points  which,  if  held 
flrmly^  will  stop  the  vibration  of  the  whole  system.  Other 
positions  will  cause  a  general  leakage.  Experiment  will 
determine  theae  points.  Piping  should  be  rigidly  secured  by 
proper  means. 
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Boiti. — All  bolU  should  be  of  double-refindd  iron  or  low 
gnde  ftteel.  Their  weakest  point  is  directly  under  the 
heAd,  and  a  good  test  ia  to  place  one  in  a  vice,  holding  it 
by  the  head  and  betiding  the  shank  over  by  means  of  blows 
from  a  hammer.  A  good  bolt  should  stand  this  without  showing 
any  cncka  whatever  at  the  head.  Both  head  and  nut  should 
b«  hexagonal  on  account  of  the  limited  space  in  which  it  is  often 
necessary  to  use  a  wrench.  The  whole  system  of  piping  should 
be  blown  out  thoroughly  with  steam  before  the  engine  connec- 
tions are  made,  to  prevent  any  chips  or  dirt  from  being  carried 
through  to  the  cylinders. 

Gkkeiutors. 

In  describing  the  type  of  generator  required,  it  is  necessary 
to  be  more  specific  as  bo  the  class  of  work  it  is  required  to 
perform,  and  particularly  as  regards  the  voltage,  etc.,  than  in 
our  other  departments.  We  will  therefore  in  the  main  describe, 
as  far  as  concerns  the  generator  and  switchboard,  apparatus 
especially  adapted  for  railway  power  service. 

Generators  for  electric  railway  service  should  be  constructed 
with  a  view  to  efficient  handling  of  variable  loads  and  excessive 
uverloads  for  short  periods.  They  should  be  mounted  on  a 
brick  foundation  set  on  a  bed  of  concrete.  The  top  of  masonry 
should  be  provided  with  a  wooden  foundation  base  ;  this  wooden 
b«ae  to  be  built  up  of  twu  layers  of  timber,  with  tar  paper  or  some 
good  insulating  material  between  the  layers,  the  first  layer 
bolted  by  means  of  foundation  bolts  direct  to  masonry,  the 
upper  Uyer  being  bolted  to  the  lower  layer,  thus  ensuring  good 
insulation  between  the  iron  foundation  frame  of  generator  and 
the  ground.  This  precaution  is  taken  with  a  view  of  protecting 
the  generator  from  lightning  coming  in  over  the  line. 

Generator  Frame  in  BtUed  Tupe.~T\\e  foundation  frame 
of  the  generator  should  be  bulted  directly  to  the  wooden 
cap  of  the  foundation,  and  provided  with  grooves  and 
sliding  arrangement  for  tightoinng  the  belt.  The  general 
deaign  of  frame  and  magnets  in  the  latest  type  ftf  generators  of 
l^rgA  capacity  is  a  circular  cnstiug  built  up  of  two  or  more  pwrts 
And  concentric  with  the  shaft  of  the  machine.  The  pole-pieces 
are  in  many  cases  made  of  laminated  iron  cast  direct  into  this 
frame  ;  the  field  wire,  both  shunt  and  sDriea,  being  wound  on 
adiuatable  spools,  which,  by  suitable  tlnnges  iiml  clamps,  Are 
bolted  direct  U>  the  frame  when  slipped  over  pole-pieces.  The 
compound  field  of  the  machine  should  pmvide  for  sufficient  fall 
in  potential  due  to  loss  in  armature  at  variable  loads,  and  U) 
maintain  a  constant  E.M.F.  at  the  switchboard.  Tho  practice 
of  over  compounding  a  machine  so  as  to  obtain  an  increased 
E.M.F.  with  increased  load— in  some  cases  10  per  cent.  —  ia  nnt 
ft  good  method  whore  a  number  of  generators  are  in  o[>erati()n, 
for  the  following  reason  : 

The  machines  over-corn iKuind  in  pr**portifm  to  the  load  un 
themselves,  and  not  in  pruportion  t«»  the  load  on  any  individual 
feeder,  the  result  being  that  if,  for  insUnce,  twi»  in.ichinos  are 
running  under  condition  nf  full  load  and  liave  increased  K.M.F. 
10  per  cent,  at  the  switchboard,  they  may  be  feeding  into  two 
feedeni :  one  feeder  which  ia  citusiderably  overlotidod,  and  the 
other  which  ia  very  lightly  lojidod.  Tho  rc&ult  is  that  tho 
lightly-loaded  feeder  is  supplied  with  a  hi^jh  K.M.F.,  higher 
than  necessary,  and  the  ovE^rloaded  feeder  ia  the  only  one 
benefited.  When  a  tliird  mnchine  is  thrown  iniu  this  combina- 
tion the  K.M.F.  is  reduced,  as  the  Wd  is  divided  then  between 
three  machines  instead  of  one,  and  coiiscqLiently  the  overloaded 
feeder  is  not  assisted  to  the  extent  which  it  was  before. 

A  better  mctho<l  in  largo  installations  is  to  provide  an 
auxiliary  bus  which  can  bo  connected  at  any  time  with  any  one 
or  more  generators,  thin  auxiliary  bus  to  be  run  at  a  higher 
E.M.F. — sav,  at  575  volt.s  t4>  600 — and  run  in  coimection  with 
it  the  heavdy-loaded  feeders,  or  those  feeders  which  are  of 
much  greater  length  than  the  average  of  the  system.  This 
method  reduces  the  t|UHntity  of  wire  required  to  run  a  system 
ind  maintain  a  fairly  uniform  pressure  uver  the  different  Mnes. 
Amngementa  should  be  made  on  the  switchboard  so  that  any 
feeder  or  any  generator  may  be  connected  to  or  disconnected 
from  this  auxiliary  bus,  or  to  or  from  the  main  bus,  the  main 
bus  to  be  run  with  an  E.M.F.  of  500  volts,  the  same  as  in 
ordinary  practice.  In  other  words,  this  divides  the  switchboard 
np  into  two  distinct  arrangements,  electrically  separated  from 
each  other.  This  has  been  tried  in  practice  and  has  proved 
very  satisfactory. 

To  return  to  the  construction  of  the  generator,  the  armature 
uf  the  machine  should  be  run  in  self-oiling  bearings,  made  with 
adjuBtable  globe  seats,  so  as  to  ensure  perfect  alignment,  and 
provided  in  the  larger-sized  machine  with  outboard  bearing  at 
the  pulley  end  of  the  shaft. 

The  commutator  should  be  of  ample  width  to  ensure  good 
contact  service  between  commutator  and  brushes  for  a  500-volt 
machine.  Carlxtn  brushes  have  proved  very  satisfactory,  and 
are  almost  universally  used  at  the  present  time.  The  machine 
should  be  so  constructed  that  the  brushes  should  not  need  read- 
justment for  any  change  of  load  from  zero  to  25  per  cent. 
overload.  There  should  be  practically  no  sparking  at  the  points 
iif  coatAot.     The  generator  should  be  provided  with  a  double- 


pole  switch,  so  as  to  enable  the  operator  to  disconnect  tho 
generator  entirely  from  the  system  when  it  ia  required  to  do 
repairs,  overhaul  the  machine,  or  shut  it  down. 

The  generators  should  be  capable  of  developing  their  normal 
output  for  a  continuous  nin,  and  also  cai>able  of  developing  at 
least  25  per  cent,  above  their  normal  capacity  for  short  periods 
without  undue  heating  of  any  part  of  the  armature,  bearings  or 
fields. 

There  are  several  methods  of  connecting  the  generators  with 
the  switchboard,  and  tho  two  following  are  given  : 

The  three  wires  from  the  machine — namelv,  the  positive, 
negative,  and  equalising  wires — are  all  carried  direct  to  a  three- 

Sole  switch  ;  the  equalising  wire  is  connected  to  an  equalising 
ua,  and  the  ground  wire  to  ground  bus.  The  line  wire  of  the 
machine  from  the  switch  is  connected  to  an  ampere-meter  and 
also  to  an  automatic  cut-out,  and  from  there  to  the  main  bus. 
If  an  auxiliary  bus  is  used  the  wire,  instead  of  being  connected 
directly  to  bus,  is  connected  from  the  automatic  cut-out  to  u 
transfer  switch,  which  enables  the  wire  to  be  connected  through 
to  auxiliaiy  or  the  main  bus.  The  main  bus  is  in  connection 
with  a  main  ampere-meter,  the  other  terminal  of  the  ampere- 
meter being  connected  directly  to  the  feeder  bus.  Tho  feed 
wires  are  brought  in  the  station  to  the  switchboard  and  attached 
to  asingle-pole  switch ;  from  this  to  an  ampere-meter,  then  through 
an  autr>mHtic  cut-out,  then  to  the  feeder  bus,  each  feeder  being 
provided  with  a  lightning  arrester.  The  line  wire  from  the 
machine  above  described  should  be  taken  from  thesei  ies  field  aide 
of  the  machine,  as  this  series  winding  affords  a  very  goi>d  pro- 
tection from  lightning  coming  in  over  the  line,  acting  as  a  very 
efficient  '*  kicker  coil."  The  ground  bus  should  be  ctmnected 
direct  to  the  rails  near  the  atation  and  also  to  a  suitable  ground 
bus  within  the  station. 

To  ensure  an  ecjualisation  of  load  between  the  various 
generators  all  the  dynamo  mains  of  the  same  potential  should 
be  of  equal  resistance.  pro\nded  the  machines  are  of  ei^ual 
capacity,  and  have  a  resistance  inversely  proportionate  to  their 
capacity,  if  of  unequal  capacity.  The  usual  method  followed  is 
to  calculate  the  size  of  the  mains  required  for  the  generator 
farthest  from  the  switchboard  ;  then  mako  the  generator  mains 
of  the  other  machines  of  the  same  length  as  thid,  using  the 
same  size  wire.  In  other  words,  all  the  positive  mains  will  be 
of  e<iual  resistance,  all  the  negative  mains  will  be  of  equal 
resistance,  and  all  the  equalising  mains  will  be  e(]ual.  It  is  not 
necessary  to  mako  the  equalising  mains  uf  any  larger  carrying 
capacity  than  the  others. 

(Ireat  care  should  be  exercised  in  making  joints  between  tho 
different  instrumenta  and  mains  to  ensure  good  conductivity, 
»»  a  poor  jcnnt  will  throw  the  most  careful  calculations  out. 
The  usual  method  adopted  now  for  nukking  joints  is  to  use  a 
mechanical  clamp  having  the  contact  surfaces  perfectly  clean  and 
of  ample  surface  contact.  In  operating  the  switchboani,  care 
shiiuld  bo  taken  tlut  aU  inalniments  required  to  bo  used  to 
throw  ft  generator  in  or  out  t»f  line  should  he  so  arrangotl  that 
the  o(>erator  ia  not  required  to  leave  his  {xisitiou  at  the  switch 
controlling  the  generator  at  tho  board.  To  obtain  this  result 
the  vcdtuieter  mny  be  arrange<l  on  a  carriage  which  can  travel 
along  tho  length  of  the  board  and  make  automatic  con- 
nection to  any  generator  as  it  reaches  a  position  exactly 
opposite  the  instrunients  connecto<l  with  that  generator.  By 
suitable  arraiigcuionta  tho  voltniotor  can  be  switched,  when  in 
position,  with  the  feetlor  bus,  and  ala^jwith  the  generator  which 
it  is  to  teat,  so  that  without  moving  the  instrumonta  the  pres- 
sure of  the  line  or  pressure  of  the  machine  may  be  taken,  and 
the  machine  brouglit  up  to  the  same  E.M.F.  of  that  of  the  line 
before  being  connected  into  service.  Tho  aut<miatic  regulators 
on  the  generator  should  he  adjusted  to  cutout  tho  generator 
when  the  overload  of  the  machine  is  more  than  it  will  safely 
carry  even  for  short  oeriods.  The  automatic  regulators  on  the 
feeders  should  be  adjusted  for  an  excessive  overload  on  that 
feeder,  as  in  nmny  cases  of  raUway  service  the  feeder  is  sub- 
jected to  excessive  overloads  for  very  short  periods,  and  it  is  a 
source  of  great  inconvenience  to  have  an  automatic  regulator 
continually  cutting  out  the  line  on  overloads  of  very  short 
duration. 

The  latest  types  of  switchboards  are  built  up  of  fireproof 
material  perfectly  incombustible.  The  framework  may  be  built 
up  of  iron  pipe  or  of  angle  iron,  and  if  located  near  the  wall  it 
should  be  set  up  at  least  20in.  to  24in.  from  the  wall,  and  iron 
braces  from  top  of  frame  anchoring  into  the  wall.  The  general 
design  of  this  frame  is  dependent  entirely  upon  the  number  of 
instruments  and  their  location  on  the  board,  as  care  must  be 
taken  that,  with  the  present  method  of  back  connections  on 
the  instruments,  the  cross-bars  of  the  frame  do  not  inter- 
fere in  any  way  with  the  bare  wire  coming  through  back 
connections,  and  ahuuld  be  a  safe  distance  to  prevent  any 
danger  from  grounds.  To  this  iron  frame  should  be  securely 
bolted  large  slabs  of  marblcised  slate  or  white  marble. 
Asbestos  cloth  or  other  cushioning  device  should  be  interposed 
between  the  slate  and  the  contact  pfiints  of  the  iron  frame,  so 
that  tho  slate  slabs  may  be  securely  fastened  without  risk  of 
breakage.  If  slate  is  used,  it  should  be  carefully  tested  after 
all  holes  are  drilled,  to  ensure  perfect  insulation.     All  instru 
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menta  to  b©  used  on  board  should  then  bo  conuectod  directly  bo 
the  slate  slabs  and  not  set  on  independent  sub-bHses  unless  abso- 
lutely necessary.  As  before  inentiunod,  ull  cuuiiectiuns  on 
instruments  shfudd  be  made  from  the  back  of  the  board  and  nr> 
wiring  exposecl  from  the  front.  At  the  same  time,  all  ennnec- 
tions  and  wire  should  be  so  located  nn  to  be  easily  ncceaeible  for 
repairs  or  inspection.  Where  wires  are  passed  through  the 
floor  below  the  switchboard,  the  holoa  should  bo  titled  with  i\ 
floor  insulator  of  hard  nibbor  made  waterti^dit,  so  thut  tho  tl^mr 
beneath  the  8witr.hlw>ard  may  be  kept  perfectly  clean,  and  if 
any  water  accumulates,  it  shall  not  be  -iblo  to  follow  the  wire 
down  through  the  floor. 

In  addition  to  the  foregoing  arrangement  of  the  switchboard, 
the  following  plan  may  bo  used.  Instead  of  running  threo 
wires  directly  from  each  generator  to  a  three-jHile  switch  on  t}m 
switchboard,  take  the  e<|Uttlisiug  wire  from  each  machine  and 
run  to  a  common  point,  usint;  a  short  bus,  or  any  methml  of 
connecting  which  may  bo  doomed  most  practical  ;  so  thjit  all 
equalising  wires  shrdl  bo  of  eoual  resistance  to  this  point.  Then 
take  the  ground  main  from  the  generator  and  run  directly  to 
the  ground  bus.  The  line  main  from  the  genenitor  is  thou 
taken  directly  to  the  switchboard  and  connected  to  a  single-polu 
switch.  From  this  switch  conneotiouH  will  be  made  similar  to 
the  board  already  described.  This  nrmiigement  provides  a 
switchboard  in  which  all  wires  are  of  the  same  polarity,  and  it 
ensures  a  v«ry  safe  method  of  operating.  The  only  objection  to 
this  is  that  it  is  imi>n88ible  to  cut  out  the  machine  entirely  from 
the  switchboard,  and  it  is  therefore  ftdvisAble  in  using  this 
method  to  have  each  generator  equipped  with  a  double-pnlc 
switch  attached  directly  to  the  generator  controlling  both 
lines. 

Regarding  the  grounding  of  jxisitive  or  negative  wire,  a  gre.'it 
variety  of  opinion  is  expressed  by  engineers  as  t^i  the  better 
method;  some  advising  the  grounding  of  |)ositivo,  and  others 
the  neutral  wire,  the  result  which  it  is  desired  to  obtain  bein<j 
a  condition  which  will  prf>duco  the  leant  electrolytic  tiction  at 
contact  points  in  the  ground  return,  such  as  htmd  wires,  supple- 
mentarv,  etc. 

We  have  tried  to  outline  in  general  here  the  important 
factors  for  consideration  in  an  ideal  central  power  station,  our 
desire  being  more  to  lead  up  to  general  line  of  thought  or  dia- 
cussion  on  the  matter,  and  point  out  some  of  the  moF^i  desirable 
features  in  relation  thereto.  If  we  have  accfunpli.shed  this,  our 
purpose  has  been  fulliUed. 

Trusting  the  matter  will  meet  with  your  oaniest  and  care- 
ful consideration  siul  free  discussion,  it  is  very  respectfully 
submitted. 


LEGAL    INTELLIGENCE. 

THE  NATIONAL  TELEPHONE  COMPANY,  LIMITED, 
V.  BAKER. 


H  Mr.  Justice  Kokewich  on  Saturday  mornint;  doliverc<l  judc'- 
(  ment  in  this  case,  which  is  one  of  momentous  imj)ortnnco  to  tolc- 
phone  companies  who  have  adopted  in  large  towns  the  system 
Known  AS  the  *' tolophone  exchange,"  and  also  to  tramway  com- 
panies using  electricity  as  the  motive  t>ower  for  thoir  tramcuro. 
The  action  was  brought  by  the  pluintitT  compAny,  wlio  are  uttin;; 

■  their  "exchange"  pyetcm  at  Loods,  to  roatratn  the  nomincil 
defemlaikt.  who  represented  the  Thoni«oii-Houi«ton  Iiitcnmtioiml 
Electric  Company,  and  has  recoully  conHlructoii  an  elet-'tric 
tramway  in  Leeds,  which  is  under  tho  control  of  tho  (-or- 
poration,  from  committing  an  allcgc^l  nuisance  in  tho  work- 
ing of  the  tramway.  The  nuisance  comftlatned  of  was  caused  by 
electricyil  diflturbance,  tho  electric  t-mmcars  affecting,  it  was  said, 
tho  lelophono  wires  to  such  an  extent  ti»  to  prevent  (ho  pliunlilT»^ 
subscribers  from  coiutnunieatiii^  with  one  another,  uiid  Uie  t|uet«- 
tion  was  whether  tho  plaintiffs  could  prevent  the  defendant  from 
causing  this  natural  olcotrical  disturbance  to  the  prejudice  of  their 
telephonic  system.     Tho  (loint  raised  by  tho  action  ap|>oar8  to  bo 

■  an  entirely  novel  one  in  this  country,  though  it  ban  been  much 
discaased  m  the  United  States.  During  the  proj^ress  of  the  aciion 
hifl  Lordship  directed  certain  ex[>erimeut8  to  be  conducted  nt 
Leeds  by  Mr.  Maciory,  the  well-known  counsel  usually  en^a^dl 
in  patent  ca^es,  with  a  view  to  ascertaining  the  nature  nod  oxienL 

■  of  Uio  alleged  disturbance,  and  this  rc|)ort  was  duly  made  to  liis 
Lordship.  The  trial  of  tho  action  occupied  several  days,  ami  at 
the  concIuHioii  of  tho  ar^umenU),  on  January  17th,  his  Lordship 
reaerve<i  judjrment. 

J  Sir  H.  Webster,  Q  C.  Mr.  Warminpton,  QC,  Mr.  Fletcher 
Moulton,  QC,  Mr.  Micklem,  and  Mr.  R.  W.  Wallace  appeared 
for  tho  plaintiffs ;  and  the  Solioitor-f^cneral  (Sir  John  Rigby, 
Q C),  Mr.  Bousfield,  Q.C,  and  Mr.  Dunhaut  for  the  defendant 
Mr.  Morton  Daniel  hold  a  watching  brief  for  tho  Thomson-Houston 
Intornalional  El(.n.'tric  Com{iany. 
ICr.  Jttstlco  Kekewlob  said:  As  between  the  National  Telephone 
Company,  whom  I  shall  treat  as  the  Role  plnintiffn,  although 
anotner  is  associated  with  them,  and  the  Leodx  CorjMiration,  whom 
I  shall  treat  as  the  real  dcfendnniH,  although  not  appearing  on  tho 
record,  there  is  no  question  of  title  and  no  (^ue^lion  but  that  e;R'h 
is  hiwfully  exercisinf;  undoubted  rights.  Nur  is  there  any  iiuoHtiou 


but  that  the  acta  of  the  defendants  interfere  ^vith  tho  exercise  by 
the  plaintiffs  of  thetr  lawful  rights.  This  would,  I  believe,  havo 
been  undoubtedly  true  if  tho  case  had  been  thraahod  out  on 
evidence  without  the  advantage  of  Mr.  Macrory*s  refx>rt ;  but 
that  report  renders  it  unnecessary  to  deal  with  the  evidence  on 
this  point.  And  the  interference  is  of  a  serious  character,  so  that,  if 
actionible,  the  remedy  would  properly  be  by  injunction  rather 
than  by  damages.  The  real  and  only  question  in  tho  case  is 
whether  the  interference  is  actionable.  It  was  practically 
admitted  by  the  plointiffs,  and  my  own  view  certainly  is.  that,  if 
they  can  maintain  the  action  against  the  defendants  at  all,  it  muHt 
be  on  tho  application  of  tho  principle  now  well  known  as  that  of 
Fletcher  r.  Rylands  ^L  R.,  3,  H.L.,  330).  That  principle,  for 
tho  purposes  of  application  to  the  case  in  hand,  may  conveniently 
be  iftatod  by  reference  to  the  second  of  four  propositions  sot  out  in 
I  ho  fifth  chapter  of  Mr.  Garrett's  book  on  tho  "  Law  of  Nuisance," 
which  I  have  consulted  in  connection  with  more  than  one  point  in 
this  ctt.«e,  and  gladly  take  this  opportunity  of  mentioning  as  a  work 
of  uncommon  merit.  The  projMsition  is  I  think,  capable  of 
imi>mvement  by  tho  substitution  for  *' non-natural  "  of  "  extra- 
ordinary,'■  which  is  tho  term  employed  by  Lord  Kingsdown 
in  defining  somewhat  analogous  wator  rights  in  his  well-known 
judgment  in  Miner  v.  (lilmour  (12  Moore's  P.  C.  Casee, 
131).  The  land  into  which  the  plamtiffs  and  defendants 
aliko  discharge  their  electric  current  does  not  belong  to  either  of 
them  ;  but,  for  the  reasons  above  indicated,  there  cannot,  as 
beiwecn  them,  bo  any  rmostioii  that  the  princinle  ought  to  be 
applied  (if  it  be  applicable  at  all)  on  the  basis  of  their  being  abso- 
lute owners.  That  principle  has  never  yet  been  applied  in  English 
law  to  such  a  matter  as  i»  now  under  consideration,  and  i>erhap8  it 
would  not  he  too  much  to  say  that  those  who  enunciatea  the  law 
in  Fletcher  v.  Rylands,  and  have  commented  on  and  followed  it  in 
other  casci*,  never  had  present  to  thoir  mindn  the  application  of  the 
doctrine  to  an  electric  current,  and  the  (K)8fiible  consequences  of 
its  discharge  into  tho  earth.  The  <iuefltion  has  been  carefully  con- 
sidered in  .\merica,  and  I  have  i^tiinied  with  deep  interest  the  case 
of  Cumberland  Telephone  and  Telegrajih  Com|»any  v.  Unitexl 
Electric  Railway  (42,  Federal  Reporter,  273).  The  judgment 
of  t)ie  Court  in  that  case,  thoutfh  in  nowise  binding  on  me, 
has  commandod  my  earnest  attention  nnd  respect,  and 
but  for  one  circumstance  I  should  not  hesitate  to  allow  my 
own  conclusion  to  be  guided  by  the  powerful  arguments 
there  set  forth.  That  one  circumstance  is  tho  want  of  full 
a^lopLion  of  tho  urinciplo  of  Fletcher  r.  Rylands.  American 
law  apparently  homi<  the  owner  of  Isnd  used  for  a  non-natural 
or  extraordinary  iiurpose  resftonsible  for  tho  consequences 
of  such  user  to  his  neighbour  only  when  they  result  from  that 
owner's  neglitjence,  and  if  he  con  satisfy  the  Court  that  he  has  not 
been  guilty  of  negligence,  tho  resulting  damage  to  his  neighbour 
is  not  actionable,  ft  seems  to  me  that  if  the  principle  of  Fletcher 
V.  Rylands  had  been  fully  adojited  in  America,  the  conclu.'^ion  sf 
the  Court  in  tho  case  justcited  must  have  been  different.  Ibelievo 
that  in  Scotland,  too,  the  principle  of  Fletcher  v.  Rylands  has 
not  been  accepted  and  in  not  regarded  as  conBietent  with  justice 
between  imm  and  man.  Jt  does  not  full  to  me  to  consider  so  large 
a  tirotKisition  The  principle  is  thorouHdy  well  settled  here, 
arul  my  duty  is  merely  to  constdor  whether  it  is  applicable.  It 
would  bo  easy,  of  course,  to  ]>oinb  out  differences  between  all 
the  cases  to  which  it  has  hitherto  boon  applied  and  tho  present ; 
and  I  ha\'o  already  j>aid  that  injury  arising  from  such  a  cose  as 
the  discharge  of  electric  current  can  scarcely  have  been  contem- 
plated by  any  judge  in  previous  cuhch.  But  after  reflecting  much  on 
the  novelty  of  the  com,  on  tlio  arguments  addressed  to  mo,  and  on 
the  peculiarity  of  an  electric  current  as  distinguishod  from  every 
other  power,  I  fail  to  see  any  reason  why  the  principlo  should  not 
be  applied  to  it.  I  cannot  see  my  way  to  holaing  boat  a  man  who 
has  created,  or,  if  that  bo  inaccurate,  called  into  n|>ecial  existence, 
an  electric  current  for  his  own  purposes  and  who  discharges  it 
into  the  earth  beyond  his  control,  is  not  us  responsible  for  damage 
which  that  current  does  to  his  neightxiur  as  he  would  have  been 
if,  instead,  he  had  discharged  a  stream  of  water.  Tho  electric 
current  may  bo  nioro  erratic  than  wat.er,  and  it  may  bo  more 
difficult  to  calculate  or  to  control  its  direction  or  forco,  but  when 
unce  it  is  e8tablishe<l  that  the  iMirticnlar  current  is  the  creation  of, 
or  owes  its  special  existence  to,  tho  defendant  and  is  discharged 
by  him,  I  hold  tliat,  if  it  finds  its  way  on  to  a  neighbour's  land 
and  there  damages  the  neighbour,  the  latter  has  a  cause  of 
notion.  At  any  rate,  I  think  that  if  a  distinction  is  to  be 
taken  between  this  and  other  forces  for  this  purpose,  that  distinc- 
tion must  be  made  by  a  higher  tribunal  and  not  by  a  judge  of  Hrst 
instance.  It  wa.^  endeavoured  to  be  argued  on  behalf  of  tho 
defendants  that  the  current  injuring  the  plaintifTs  was  only  |)artof 
tho  gcnoral  body  of  electricity  which  may  bo  now  said  to  exist 
everywhere  and  to  be  proceeding  in  every  direction  ;  but  tho 
effect  of  the  defond.iuts'ojicrAiions  i^  to  collect  a  particniar  [Kirtion 
of  thif*  body  nnd  to  discharge  it  into  tho  earth  at  a  particular  spot  ; 
and  there  can  be  no  doubt  but  that  the  disturbance  of  tho  plaintiffs* 
telephonic  system  is  caused  by  tho  (lartictilar  quantity  thus  dis- 
charged. Assuming  tho  action  to  be  maintainable  on  tho  principle 
of  Fletcher  r.  Rylandu,  the  defendants  rely  on  two  anffwors  to 
the  plaintifTn'  claim.  First,  they  ."ay  that  the  plaintiffs  might,  by 
an  alteration  of  thoir  system— that  is,  by  tho  adoption  of  what  is 
known  as  tho  **  metallic  return  *'- prevent  tho  disLurbance  com- 
plained of ;  and,  secondly,  they  say  timt  they,  tho  defendants,  are 
acting  under  statutory  powers,  and  that  if,  in  the  pro|>er 
exercise  of  those  powers  they  injure  the  plain tiffi*,  they  are 
free  from  blame.  The  first  answer  is,  to  my  mind,  with- 
out foundation.  The  man  who  complains  of  his  land  being 
thrown  out  of  cultivation  by  the  incursion  of  water  escaping 
from  his  neighbour's    reservoir    must    not    be   told    that    ho   has 
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,  if  be  had  ialerpoaed  s  wall,  or  other- 
imwiif,  the  w»ter  vocikl  ao4  liAwe 
iveehcd  hie  laocL     fie  ii  Ming  hk  IumI  in  a  netnnl  way.  i«  not 
boand  to  take  estraocdiBaiy  imeeetiaoa,  aad  u  eoUtled  to  rely 

00  bia  neighboar  alao  vaiDg  his  laDd  in  a  natoral  way,  or,  M  be 
neee  H  eilwiwiee,  takiBK  extraordiiiarT  precautions  to  preheat 
deinegn  to  others  there&oui.    There  »,  no  doubt,  a  body  of 

}tm  ahov  that  a  ayatem  diflerent  from  thai  adopted  by  the 
been  adopted  daeirhere  with  adraatafce  and  may 
ij  prove  to  be  the  meet  oonveoieat  thoagh  more  expeoare 
'  them  ;  bet  the  evwlMee  eho  ptorea  that  their  preaeDt  ayetem 
haa  been  largely  ad<yted  and  b  reoeiTed  with  iavoor  by  many 
competent  to  fonn  an  opiuioo.  It  alao  has  the  merita  of 
economy.  They  are  carnrinj;  on  t>beir  own  bosineeB  lawfully 
and  in  the  raone  which  they  deem  be»t,  and  I  cannot  oblige 
them  to  choDee  their  syvtem,  becanao  they  might  thereby  possibly 
ettable  the  dedeodants  to  eoodoct  their  bnaiDen  witboat  the  mia- 
chieToos  eooaeqneooee  now  ensaing.  Troe  It  is  tlhat  the  analogy 
introdnoed  above  faila  to  this  extent,  that  the  plaintiffs  are  nmntf 
tlM  law  for  an  extraordinary  porpoae,  but  admittedly  it  i«  a  UwfiU 
paipoee  ;  and  though  ander  an  obligation  to  obviate  mi^hief  from 
their  own  operationv  to  their  neighbonra,  they  are  under  none,  in 
my  judgment,  to  protect  tbem^Ives  from  the  dcfendante  or 
oibera.  The  ouc6ow  from  one  reservoir  mi|;ht  easily  destroy 
■DOther  :  but.  so  far  as  I  am  aware,  there  is  no  principle  or 
aothority  in  En^rliih  law  for  rejecting  a  claim  for  damage  by  the 
owner  of  the  latter  on  the  ground  that  hie  ater,  aa  well  as  thai  of 
hi«  neighbour,  is  extraordinary.  The  second  answer  of  the  defon- 
danta  to  the  plaintiffs'  claim  hA«  required  more  examination. 
Having  reoently  bad  occasion,  in  Allison  r.  City  and  South  London 
Railway  Comjjony,  and  again  in  Rapier  r.  London  Tramways  Com- 
pany, to  consider  such  a  (deaa«  is  here  put  forward,  and  toconi*ider 
many  anthoritiea,  and,  in  particular,  the  cases  of  Metropolitan 
Aavlum  District  r.  Hill  (6  App.  Ca.,  193),  and  London,  Brighton, 
and  Suuth  Coaat  Railway  Company  v.  Truman  (11  App.  Ca.,  4o), 
and  their  application  to  different  provisions  and  circa mstance^,  I 
do  not  tiod  it  neceesary  again  to  state  my  view  of  the  law  or  of  the 
line"  by  which  I  ought  to  be  guided  in  a[>plyin?  it  to  a  particular 
caae.  Therefore  I  ^hall  but  briedy  explain  the  reasons  for  my 
conclusion  that  the  defendants*  plea  is  eood  in  law,  and  that  they 
are  not  responaible  to  the  plaintiffs  for  the  mischief  caused  by  their 
works.  The  defendants'  aathonty  is  derived  under  a  pronitional 
order  confirmed  by  Act  of  Parliament.  Such  provisional  orders 
in  connection  with  tramways  and  many  other  undortakinga  of  a 
public  character  are  now  oommou,  and,  I  think,  must  be  treated 
as  "  a  well-known  and  recognised  cla^s  of  legislation  "  equally  an 
much  as  Railway  Acts,  which  were  referred  to  in  those  terms  hy 
the  Lord  Chancellor  in  London,  Brighton,  and  South  Coa^t  Hai[ 
way  Company  r.  Truman  (11  Anp.  Co.,  53).  The  Railway  Acts 
(again  using  the  language  of  the  I,<ord  Chancellor  in  the  same  case) 
were  aeeuroed  to  establish  the  iiroiK)eition  that  the  railway  might 
be  made  and  used,  whether  a  nuisance  were  created  or  not,  and  in 
my  judgment  a  like  proposition  must  bo  assumed  to  be  established 
by  the  provisional  oniers,  one  of  which  is  here  under  considera- 
tion. The  defendants  are  expressly  authorised  to  upe  electrical 
power^  and  the  I.^islattire  nui^t  be  taken  to  have  contemplated  it 
and  to  have  condoned  by  anticipation  any  minohibf  ari.^in<<  from  the 
reaeoaable  use  of  such  power.  A  diMinction  woa  endeavotircd  to 
be  matic  between  cases  where  extraordinary  jxjwers  arc  directly 
■nnctioned  by  the  Legislature,  and  those  where  it  is  left  to  some 
other  authority  (in  this  instance  the  Board  of  Trade)  to  determine 
whether,  if  at  oil,  they  may  be  brought  into  operation.  It  is 
vrithin  the  competence  of  the  Legislature  to  delegate  its  authority, 
and  when  once  that  delegated  authority  Ims  been  properly  exer- 
cised by  the  agent  to  whom  it  is  cntrui^ted,  the  winction  is  that  of 
the  Le^laturo  itself,  just  as  much  us  if  had  been  expressed  in  the 
first  instance  in  an  Act  of  Parliament.  The  defendants  relied 
on  the  Slst  section  of  the  provisional  order.  They  argue  that 
the  exception  there  made  in  favour  of  the  telegraphic,  which 
would  include  telephonic,  litio^  of  the  PosbmaMtertieneral  indicates 
that  interference  with  any  other  like  lines  was  intended  to  be  per- 
mitted.    The  reference  eupportJ4  the  more  general  argument,  and 

1  have  therefore  mentioned  it ;  but  1  rest  my  dcci<qon  more  on  the 
established  principle  laid  down  in  many  cases,  and  ultimately 
ratified  by  the  Houfle  of  Fjordn  in  Ixmdon,  Brighton,  and  Snittn 
Coast  RaUway  Company  r.  Truman.  To  this  plea  of  sUitutory 
power  the  plaintiffs  nave  a  rejoinder.  They  say  that  such  i-iower 
cannot  a\atl  the  defendants,  unless  they  have  acted  reasonably  in 
the  exorcise  thereof  and  have  done  their  best  to  avoid  injury  to 
their  neighbours.  The  argument  being  HOund  in  law,  one  is  com- 
[lelled  to  examine  the  facts.  The  defendants  work  their  tramways 
on  what  is  called  the  "  single -trolley  system."  There  are  other 
systems  which  have  from  time  to  limo  been  utiod,  and,  it  seoms, 
arc  ntill  in  use  elnewhere,  und  there  are  at  IcviMt  xome  good  reasons 
for  the  conclusion  that,  by  the  atloptton  of  one  or  other  of  these 
systeniH,  the  defendants  might  wholly  or  lurtially  avoid  tho 
mischief  which  they  now  occasion.  There  is  a  contest  on  the 
evidence  whotiier  any  of  these  other  systems  can  bo  regarded  as 
good  opart  from  oomparisoTi  witii  that  of  the  defendants  ;  and 
there  is  a  further  conflict  of  eviHcnco  whether,  if  good,  they  are 
com|>Arable  in  merit  with  that  of  tho  defendants.  My  conclusion 
from  the  evidence  is  ihnt  the  defciidanUi'  system  is,  on  tho  wliolc, 
the  be«t  which  practical  science  has  yut  discovered,  but  there  in 
no  occasion  really  to  go  as  far  as  this  It  ia  enough  to  say — and 
about  thi^  I  entertain  no  doubt— that  it  is  ut  least  as  goot^l  as  any 
other,  and  has  been  proved  by  cx|K:riencc,  osfiecially  in  the  United 
States,  whore  there  have  been  larger  op|>ortunities  for  ex[>erimenb 
and  conHiiIerntion,  to  Ito  as  likely  as  any  other  to  meet  the  recjuirc- 
mcnts  of  traffic,  and  tho  convenience  of  idl  concerned  in  the  pro- 
fteetion  of  tho  site  of  tramways  for  tho  use  of  legitimate  purposes 


ofchor  Uhii  Ihow  irf  tW  tnuBW«y  uadertakinf.  It 
ia  Ihe  ag^iilinnlinn  ol  the  law  which  I  am  now  onuifcWring,  th« 
Court  Ii  bomid  lo  bold  a  railway  or  oiber  oompany  ttftbl*  for  tJbm 
coiMBcmeDeM  ol  *eio  dooe  ander  ttetotonr  powon  hooMM  H  htft 
noi  adofiled  the  last  inveations  of  erer-^ujiifiiig.  erer^vftMiBf 
■cientific  diaooveiy.  It  is  surely  imuoasiUe,  with  any  rwaid  to  thot 
oommoD  woae  which aftor  all  u  the  foundatioo of  this  aadmany othor 
branches  of  law,  to  say  that  a  railway  oompaay  which  was  not 
liable  last  year,  last  month,  or  ereo  yesterday,  becaa«e,  until  thin, 
its  andortaking  was  carried  on  Aocoitling  to  rates  Achnowledgod  to 
be  the  best,  it  is  liable  sow.  Dofc  hecanse  those  rales  bsre  been 
proved  to  be  altogether  wroop  fai  prectiee  or  vaseieotifie  ia  prin- 
ciple, but  because  socne  dil^^eot  worker  in  this  departonoi  haa 
discovered  what  is  held  for  the  moment  to  be  a  large  improveoMaU 
but  may  to-morrow  turn  out  to  be  only  a  step  in  the  progress  of 
farther  advance  ;  and  yet  this  mieht  be  the  neoeasary  ooo^osioa 
in  many  cases,  and,  indeed,  mif^bt  t>e  the  neoesMty  cooclwioD  here^ 
if  I  were  driven  to  support  the  plointitTs*  claim oo  the  i^roand  that 
the  single  trolley  system,  so  lar^el  v  apuroved  where  it  has  besa 
largely  tried,  does  not  avail  the  aefeodants  as  a  proper 
exercise  of  their  etatotory  uowers  beoauee  aaother  systeia  Is  hi 
a.<^  and  apparently  suooeenul  use,  at  Budapest  or  elsewhere.  I  do 
not  wish  to  prejndioe  the  qaestion  whether  a  charge  of  negligenco 
in  the  exercise  of  statutory  powers  can  be  sapp^ted  by  cogeat 
e%'idence  that  the  company  exercising  those  powers  has  {aim  to 
adopt  alterations  or  precautions,  whidi  sufficient  experience  has 
shown  to  be  of  large,  indisputable,  and  ijermanont  value.  That 
question  may  easily  arise  in  many  of  the  disputes  which  are  likely 
enouf^h  from  time  to  time  to  occur  between  public  companies  and 
those  whom  the  operations  injuriously  alfoct ;  and  it  may  even 
arise  between  the  parties  to  this  litigation.  Sutliee  it  to  say  that 
it  does  not  ari^  now.  Holding  on  the  above  grounds  that  tho 
t»lainti£b  cannot  maintain  an  action,  either  for  an  injunction  or 
for  damagee,  against  the  defendants,  I  must  order  them  to  pay 
the  general  costsL  If  ever  there  has  been  or  can  be  a  case  to 
which  the  distinction  between  the  two  scales  of  coat  is  pro- 
perly applicable,  this  is  the  one ;  and  the  costs  most  be  taxed 
oo  the  higher  scale.  But  it  remains  to  make  an  exception,  and 
that  of  some  extent.  I  have  already  stated  that  the  interferonce 
with  the  plaintiffs  by  the  defendants  is  beyond  doubt.  I  do  not 
think  that  this  ought  to  have  been  litigated.  Mr.  Macrory'a 
report  shows  that  one  fair  experiment  would  have  proved  the  facts 
about  which  there  r9ally  was  very  little  doubt,  independent  of  his 
renort,  and  that  much  time  was  uselessly  spent  on  evidence.  Not 
only  must  the  plaintiffs  be  excused  payment  of  the  defendsuitB* 
costs  of  this  issue,  which  must  be  defined  to  be  the  issue  whether 
the  plaintiffs'  telephonic  system  wok  in  fact  interfered  with  by 
the  defendants*  ofwrations,  but  tho  costs  thus  excepted  from 
the  general  costs  of  the  action  must  be  borne  by  Uio  defendants^ 
and  set  otT.  Those  costs  will,  of  course,  include  those  incurred 
in  the  experiments  conducted  at  Leeds  under  Mr.  Mocn^ry's 
eujierintendence.  They  muet  also  include  the  fee  p'iyable 
to  Mr  Macrory  which  it  was  otrrcod  1  should  settle.  I 
have  communioatod  with  him,  and  ascertained  the  time 
occupied,  und  also  tho  exjionscd  incurred  hy  him  in  railway 
journeys  and  the  like,  including  the  expenses  of  the  gentleman 
(Mr.  Cunini;hanic)  whom  he  itnkcd  to  assist  him,  and  t^in^  into 
consideration  the.«e  items,  1  have  fixed  the  fee  at  50  guinei>s  to 
cover  ail  ex|>enscs,  and  also  such  fee  as  ho  thinks  fit  to  pnv 
Mr.  Cunin^hame.  t  am  glad  to  think  that  the  course  pursaed 
w  ith  tho  concurrence  of  both  parties  of  sending  him  down  fo  make 
cx[»oriment«  and  re^wrt,  was  not  only  suocessful  in  finally  settling 
an  issue  of  fact,  but  also  shortened  the  trial  and  saved  tho  further 
costs,  which  further  dispute  on  this  point  would  noceiwarily  havo 
involved.  There  will  be  judgment  for  the  defendants  with  costs, 
modified  in  the  manner  above  expressed. — TVmes. 


COMPANIES'  REPORTS, 


INDIA  RUBBER,  GUTTA  PERCHA,  AND  TELEGRAPH 
WORKS  COMPANY,  LIMITED. 

Directors:  S.  William  Silver,  Etsq.  (chairman),  Abraham  Soott| 
Es(|.,  Matthew  liruy,  Em|.  (managing  director),  Robert  Hender- 
son, Emi..  tho  Hon.  Henry  Marsham.  A.  Weston  Jarvis,  Esq. 

Report  of  the  Uircotors  for  tho  year  ending  December  31.  189*2, 
to  be  presented  at  the  twenty-ninth  ordinary  ^noral  meoting  of 
the  shareholders,  to  be  held  at  the  Cannon-street  Hotel,  I..ondon, 
EC,  on  Tuesday,  February  14.  IStW,  at  12  o'clock. 

The  annexed  accounts  show  the  net  profit  for  the  past  year  to 
bo£mi,IGI.  lis.  7d.  Adding  i;42,073.  Tw.  1(V1.  brouj^ht  forwaixl, 
i\iv\  £^3,110  premium  on  8,400  new  shares  issuect  in  March,  and 
deducting  i''if),f)00  interim  dividend  paid  in  July,  there  remains  a 
dispoetuhlo  balance  of  £159,vH4.  17s.  5d.  Of  this  balnnco  tho 
Directors  have  added  to  the  reserve  fund  jC7i>|0U0  (includ- 
ing the  premium  on  now  shares),  and  reoommend  the  distri- 
bution of  a  dividend  of  10s.  and  a  bonus  of  5s.  a 
share,  free  of  income  tivx,  amounting  to  £37,500,  making, 
with  the  interim  dividend,  n  total  payment  for  the  year  of  124  per 
cent  ,  and  lejiving  £46,H44.  17s.  5ii.  to  be  carried  forward.  The 
L'ompany'n  ordinary  business  continues  satisfactory.  The  princi{>al 
cable  work  of  the  year  has  been  the  completion  of  the  manufacture 
and  the  laying  of  about  2,000  miles  for  the  Soutli  American  Cablo 
Comiuiny,  and  the  manufacture  of  about  2,600  miles  for  the  C'ontral 
ah<l  South  American  Telegraph  Comi>any.  The  ft*.  **  Silvertown  " 
sailed  on  t!ie  '22ud  of  last  month  t«  lay  the  latter  cable  between 
I'eru  an<l  Mexico,     Tho  works  and   machinery  at  Silvertown  and 
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at  PeraanBeaumont  are  in  fhe  usual  stato  of  etficiency.  Mr, 
S.  Wm.  Silver  ami  the  Hon  Henry  Marsthain,  ihe  director*!  retiring 
by  rotation,  offer  thcmeelvee  for  reelection.  Mr.  .1.  Wcise,  of 
I  MessfB.  Turciuand,  Young»,  Weise,  Bishoi*.  unci  tlarko,  retires 
frsm  the  auffitorHliip  ;  but  Mr.  J.  F.  Clarke,  of  the  flaiue  firm, 
offers  himaelf  for  election  in  his  place. 

Bai-^nce-siikkt,  Dko.  31,  1892. 
Dr.                          CapittU  nml  LiahiHtteA.  £  »     rl. 

Amount  of  authorised  share  cafjital 812,000    0     0 


Share  capital — Amount  subscribed  and   paid  on 

authorised  i^sue  of  50,000  share?  of  £10  each  ..   .  500,000  0  0 

Mortgage  debentures    200.000  0  0 

.Reserve  fund 400.000  0  0 

I  SteamerB' maintenance  fund  ..  lO.IKX)  0  0 

'  Debts  owing  by  the  C-ompanyand  suspenae account  77,43H  lU  9 

Unclaimed  dividends 294  U  0 

Proposed  dividend  of  5  per  cent,  and  bonus  of  2j 

percent 37,50*>  0  0 

Amount  carried  forirard  to  1893,  as  below 46,A44  17  ^ 


£1,272.077  U  t? 

Cr.  Atsffj*  and  Exfteudifurt.  £  b,  tl. 
Freehold     and     leasehold     premises    (Silvertown, 

Pernan,  London,  iind  Liverpool),  machinery  and 

Bteamships 489,74."i     I  2 

'Debts  owing  to  the  Company    105,4^9    7  I 

Cash  with  bankers^  on  defKtsit,  and  in  hand 63,.S27     ^  10 

Bills  receivable 9.170     3  1 

Stock-in-trade,   including  cable  and  ex[)enditare 

on  account  of  ootitracta 221,121   16  H 

Debentures  and  sharos  in  other  companies 227,865  15  O 

Cash,  stock,  etc.,  at  Persan  and  other  agencies    ...  15.'i,352    7  4 


£1,272,077  14  2 
Profit  and  Loss  Account  tor  Year  ekdin'u  Deo,  31,  1H92. 

Dr.  £  H.  d. 
Salaries,   interest,  rent,  rates  and   taxes,  rejiairs, 

and  general  exfiensea 67,853  7  4 

Bad  debts   1,250  10  ;j 

Income  tax 1,8'!0  M  0 

Depreciation  written  ofT  buildings  and  machinery       15,7lM)  7  <> 

Directors*  remuneration  (minimum)   2, (KM)  o  0 

Balance,  profit  for  the  year,  carried  down 102, H!l  II  7 


Addition  to  roHcrve  fund „ ,., 

Interim  dividend  of  5  per  cent,  paid 

in  July  X25.00f) 

Proposed  dividend  of  5  per  cent....      25,0fN) 
„       bonus  of  2i  |Tor  cent 12,500 


0  0 
0  0 
0    0 


190.7*itj  10    H 


75,<MIO    O    0 


62.500    0    0 


Balance  to  be  carried  forward  to  1893 4G,S41  17    5 


£184,344   17     5 

£        9.    d. 


Grose  profit,  including  interest  on  securities,  and 
after  charging  commission 190,766  10    8 


£UXl,766  10    8 


Balance  brought  down   £102,161  11     7 

Less  additional  remuneration  due 
to  Directors  after  payment  of 
10  per  cent,  to  shareholders    ...      S,0(K)    0    0 


99,161    11 


Premium  on  8,400  new  shares  issued   43,110     0     0 

Amount  brought  forward  from  IH91     42,073    5  10 


£184,344  17     5 


GENERAL  ELECTRIC  POWER  AND  TRACTION  COMPANY, 
LIMITED. 

Directors:  The  Right  Hon.  tlio  Earl  of  Albemarle,  K.C.MAi,, 
A,D.C.  (chairman),  the  Right  Hon.  Lord  Egorton  of  Tatton,  Sir 
Henry  C.  Mancc,  CLE.,  Jamoa  Pender,  E6t|.,  Thomas  Parker, 
Esq.,  M.I.C.E  ,  Morit?.  Immiscb,  Esq. 

Report  of  the  Directors  to  be  submttted  to  the  shareholders  at 
the  second  ordinary  general  meeting  to  be  hold  at  Winchester 
House,  Old  Broad-street,  E.C  ,  on  Tuesday,  February  14,  1893,  at 
3  o'clock  p.m. 

The  Directors  beg  to  submit  the  accounts  of  the  Company  up  to 
the  30th  September,  1892.  Some  delay  has  necessarily  occurred 
in  the  preparation  of  the  balance-sheet  and  report  in  consequence 
of  several  changes  in  the  executive,  and  the  illne^  of  the  Chairman 
and  certain  members  of  the  stafT.  The  Directors  have  also  awaited 
the  prepuraiion  of  an  exhaustive  rei>ort  by  the  auditors,  which 
accompanies  the  balance-sheet  and  gives  the  fullest  information 
r^arding  the  various  itews.  The  anticipations  of  the  Directors 
as  expressed  in  the  last  report  have  not  been  fulfilled,  especially 
with  regard  to  electric  traction  ;  the  boat  season  has  proved  dis- 
appointing, owing  to  the  unfavourable  state  of  the  weather,  but 
the  fleet  of  launches  has  been  maintained  in  a  high  state  of 
efficiency  and  the  service  has  given  general  satisfaction.  A  steady 
development  of  thia  branch  of  the  business  is  hoped  for.    Four 


launches  were  engaged  on  the  Manchester  Ship  Canal  throughout 
the  summer,  but  imleas  advantageous  offers  arc  received  for  their 
future  employment,  the  whole  of  the  fleet  will  be  brought  to  the 
Thames.  With  regard  to  electric  traction,  the  Directors  regret  to 
report  that  in  consequence  of  a  misunderstAnding  with  the 
North  Metropolitan  Tramways  Company  on  account  of  the 
unsatisfactory  condition  of  the  roads,  the  service  at  Barking 
has  been  discontinued.  Much  valuable  exfjerience  has,  bow- 
ever,  been  gained  during  the  work,  and  the  Direotore  feel 
confident  that  under  ordinary  favourable  circumstancea, 
thia  fonn  of  tt action  will  tiii^dly  become  a  commercial  success. 
Arrangements  are  now  heintr  made  for  the  transfer  of  the  Kentish 
Town  Works  to  Millwall,  whore  water-aide  premises  have  been 
secured  and  the  works  necebsary  for  the  working  of  ParkerV 
cop|jer  deposition  process  are  nearly  completed.  The  Directors 
anticipate  a  very  pro6table  business  in  connection  with  this  work 
and  the  manufacture  of  copper  wire.  A^  explained  in  the  auditor's 
rejtort,  nearly  the  whole  of  the  amount  carried  to  the  debit  of 
profit  and  loi^e  is  made  up  by  amounts  written  otf  on  account  of 
depreciation  of  stock,  plant,  machinery,  patent  rights  and  good- 
will. The  volume  of  business  might  have  been  larger,  but  the 
Directors  have  steadily  declined  all  business  of  a  8^>cculative 
character.  The  vacancy  on  the  ptalT  caused  by  the  retirement  of 
Mr.  Robert  Macphcrson,  our  late  manager,  has  not  yet  been  filled 
up.  The  head  office  expenses  have  been  much  reduced  during  the 
latter  portion  of  the  year,  and  every  effort  of  the  Board  is  being  made 
to  carry  on  the  business  with  the  greatest  possible  economy.  The 
Directors  are  hoj;eful  that  by  careful  attention  to  all  branches  of  the 
business  they  will  be  able  to  present  a  much  more  satisfactory 
re[iort  at  the  end  of  the  current  year.  Since  the  last  general 
meeting  two  of  our  directors,  Mr.  Thomas  Fuller  and  Mr,  James 
Paxman,  have  retired.  The  Board  lia.''  been  strengthened  by  the 
addition  of  Thomas  Parker,  Ewi.,  M.LCE.  In  accordance  with 
the  articles  of  association,  two  of  the  directorfi,  the  Right  Honour- 
able the  Eail  of  Albemarle  and  Lord  Egerton  of  Tatton,  retire, 
both  of  whom  are  eligible  and  offer  themselves  for  re-election. 
Messrs.  Ward  and  Wilding,  the  auditors  of  the  Company,  retire, 
and  offer  themselves  for  reelection. 

Ta.\i>iNij  AocutNT  fTioM  Oct.  i,  1891,  TO  Sei-t.  30,  1892. 
Dr.  £        s.    d 

Sundry  purchases,  exponsoe,  and  cost  of  production 
during  the  12  months  at  Kentish  Town  Works, 
Barking,  and  the  several  river  stations,  including 
iitnount  of  stock  on  hand  at  Sept.  30,  1861,  as 
reduced 36.704     7    8 

£36,704    7     8 

Cr.  £        s.    d. 

Sundry  Kalop  an<l  work  executed  during  the  12 
months,  including  hire  and  charging  of  launches, 
and  amount  of  stock  in  hand,  as  at  Sept.  «^0, 
1892 32,695    3    9 

Balance  carried  to  profit  and  loss  account  4,009    3  11 

£36,704    7    8 

PROKIT  AND  LOSH  ACG0t;!4T,    KROM  OCT.  1,  1891,  T(>  SEfT.  30,  1892. 

Dr.  £      8.  d. 

Balance  from  trading  account 4,009    3  11 

Head  offices  expenses 5,549  17    5 

Sundry  amounts  written  off  during  the  12  months 
for  cstimaltKl  depreciation  on  plant,  machinery, 
etc.,   maintotiannn  and    doprpciation   of    Barking 

plant  and  installation,  and  generally     ;19,87I    12  10 

Amounts  written  off  (>atents  and  jiatent  rights, 
goodwill,  etc 20,000    0    0 

£69,430  U    2 

Cr.                                                                                            £  s.  d. 

Transfer  fees,  discount  and  premiums  from  appren- 
tices, compensation,  etc 148  17  10 

Amount  cjirried  to  balance-sheet 69,231  16    4 

£69,430  14    2 
Balance-sheet,  Sept.  30.  1892. 

Dr.  £        8  d.  £        a.  d. 

Capital— Authorised  issue  of  35,000 
sliurea  of  £10  each,  as  follows: 
10.000  preference  shares  of  £10each     100,000    0    0 
25,0O0ordinary  shares  of  £10  each    2^0,000    0    0 

;V>0,000  0  0 
Leas  1,408  ordinary  shares  not  yet 
issued,  £14,080;  £2  per  share 
on  9,844  preference  shares  not 
yet  called  up,  £19,688;  calls  un- 
paid. £6,544.  18b.  5d 40,312  18    5 

309.687    1 

Sundry   creditors— Open  accounts        6,044  16     1 

Bills  payable 2,445  12    6 

Directors' fees  862  10    0 

Suspense  account 895  15  11 

— 9,248  14    6 

Contingent  liabilities  on  disputed 
accounts,  re  Barking,  mainte- 
nance, etc., about 800    0    0 

£318,936  16     I 
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Or.  £        a    (L        £        8.    d. 

Capital  oxpenditure  —  For  pur- 
ohaeea  of  the  busiae«»ca  of  the 
Electric  Tmefcion  Compftny, 
Limited ,  and  M eeer?.  Immisch 
and  Co.  (including  all  plant, 
machinery,  trade  and  other  fix- 
tures and  Httingtjt,  launchee, 
boate,  charging  atations,  and  all 
patenta  and  uatent  rights,  etc.), 
aa  per  lout  balance-sheet    246,660  18    0 

Add  additional  expenditure  during 
the  year  as  follows  — On  account 
of  purchase  of  patent  fordeposib- 
ing  eopper  (being  part  of  X*JO,(M)0 
ai^eed  price) I0»000    0    0 

On  account  of  building  of  works  at 
Millwall  for  same  (under  con- 
tract for  £4,200)   1»500    0    0 

258,160  18  0 
Len  amount  written  off  during  the 
year  for  eatimated  depreciation, 
after  providing  for  sundry  addi- 
tions, etc.,  during  the  same 
period  (including  the  amount 
written  off  book  value  of  patente, 
patent  righta,  goodwill,  etc.)    ...      38.806    5    8 

219,264  12    4 

Sundry  debtors 8,425     1     2 

Less    reser^'e    to    cover   bad  and 

doubtful  debts 2,766  11     0 

5.658  10    2 

Stock  on  hand,  OS  per  invenlories 14,374  17  10 

Rents  and  insurances  paid  during  the  year  but 

unexpired  at  this  date 273  13    9 

Bills  receivable  in  hand  ,., 10,468    5     1 

Cash  in  hand  and  at  bank  &96  16  U 

Profit  and  Ions — net  loss  during  12  months,  as  per 

protit  and  toes  account     £60,2H1   16     4 

Deduct  profit  brought  forward,  as 
per  last  balance-^heet,  £2,473. 
6s.  Id.;  leaf!  dividends  on  pre- 
ference shares   paid   during  the 

year,  £1.492.  98.  9d 982  16    4 

— -^ 68,299    0    0 

£31S,035  16     \ 

KENSINGTON  AND  KNIGHTSBRIDGE  ELECTRIC  LIGHTING 

COMPANY,  LIMITED. 

Directors  :  Alfred  Sohier  Bolton.  Ep(|  ,  Sir  Fre'lerick  J.  Brani- 
woU,  Bart.,  F.R.S.,  G.  H.  Hopkinson,  Kstj.,  Granville  R.  Kydor, 
Etiq..  and  R.  \V.  Wallace,  Ew|. 

Report  of  the  Directors  to  be  presented  at  the  sixth  ordinary 
general  meeting  to  be  held  at  No.  I,  Great  George-street,  West- 
minster, on  Thurpday,  the  lOlh  February,  1893,  at  5  p.m, 

The  Directors  submit  to  tlio  shareholders  a  statement  of  the 
accounts  of  the  Com[jany,  together  with  a  rei>ort  of  the  |>of»ition  of 
the  undertaking  at  the  end  of  the  year  1S92.  The  mains,  which 
extended  for  a  length  of  12^  miles  in  the  prevtoue  year,  have  been 
inCTMsed  during  the  year  1K92  to  13  miles,  and  mnny  of 
the  existing  mains  have  been  increased  in  sectional  area. 
During  the  year  tho  number  of  houses  and  shops  connoctod 
with  tho  system  has  increaged  from  4.16  on  the  ait^t  Decem- 
ber, 1891,  to  550  on  the  3lKt  December,  1SI12  ;  while  tho 
number  of  lam[>8  caloulated  on  ilio  u^ual  basis  of  8  c.p.  liat^ 
increased  from  38,4(W  to  47  441.  Tho  improvement  in  tho 
etiiciency  of  working  the  plant,  refiorted  o^  being  made  at  the  hwt 
meeting  has  been  maintained  throughout  the  year.  In  view  of  the 
iocrease  in  the  business  of  the  Company  from  the  present  district, 
and  in  contemplation  of  tho  incrcn.sG  from  the  area  mentioned  in 
the  next  paragraph,  the  plnnt  at  Kensington  Court  and  at 
Chapel-place  has  boon  extended,  and  further  machinery  \»  on 
order.  Negotiations  are  [wnHing,  and,  subject  to  the  approval  of 
Parliament,  may  be  regarded  as  practically  concluded,  for  the 
transfer  to  this  Company  of  that  jiortiun  of  the  parish  of  St. 
Mary  Abbotts,  Kensington,  which  is  at  present  served  by  tho 
Chelsea  Electricity  Supply  Company,  Limiteti.  Tho  transfer 
cannot  be  carried  into  effect  without  the  sanction  of  Parliament, 
and  the  necefsary  Bill  has  already  been  approved  by  the  share- 
holders in  two  successive  meetings  and  has  been  introduced 
into  Parliament.  This  transfer,  11  sanctioned,  will  add  to  the 
Company's  area  of  supply  an  imjxirtant  district,  which  in  theopinion 
of  your  Directors  will  materially  improve  the  Company's  position. 
The  dividend  on  tho  6  per  cent,  preference  phares  was  duly  paid 
to  30th  June,  1892,  and  an  interim  dividend  at  the  rate  of  4  per 
cent.  {>er  annum  was  t>aid  on  the  ordinurv  shares  for  tho  Hrt>t  half 
of  the  year,  and  out  of  the  balance  standmg  to  the  credit  of  the 
net  revenue  for  the  year  hS92,  £3,792.  139.  5d.,  Llio  sum  of 
£1,462.  lUe.  has  been  appropriated  for  tho  payment  of  the  prefer- 
ence dividend  to  the  ond  of  the  year,  leavmg  £2,330.  3s.  ixl.,  out 
of  which  it  is  proposed  to  pay  a  further  dividend  on  tho  ordinary 
alaaree  at  the  rate  of  4  per  cent,  for  the  past  half-year,  leaving  a 
balance  of  £867.  ISs.  5d.  It  will  be  observed  that  no  provision 
ha*  been  made  in  the  accounts  for  Directors'  remuneration.  In 
accordance  with  the  articles  of  association,  Mr.  G.  U.  Hopkinson 
and  Mr.  Granville  H.  Ryder  retire  from  tho  directorship,  and  being 
dLigible,  offer  themselves  for  re-election.     Tho  auditors,  Messrs. 


Lovelock,  H.  VV.  VVhiftiB,  and  Dickinson,  offer  themselves  for  re- 
election. 

Dr.                    Balan'ok-siiekt,  Dfio.  31,  1892.  £ 

Capital,  1j,0(K)  ordinary  shares  of  £5  each 7'>,000 

„        KVKM)  first  ((reference  shares  of  £5  each..  50,000 

,,        Mortgatc  debentures    29,400 

Sundry  creditors  and  open  accounts     3.011 

Renewal  account,  balance  at  credit  thereof  2,063 


Neb  revenue  account 


8. 

0 
0 
0 
14 
5 
3.792  13 


£163,267  12    9 
Cr.  £        B.   d. 

Plnnt,  buildings,  mains,  furniture  and  fittings,  pro- 
visional order,  and  goodwill,  at  cost    146,804  16     5 

Freehold  and  luoseholu  property £5,713    3  11 

Less  depreciation 300    8    0 


Preliminary  expenses  and  cost  of  debenture  issue 

Sundry  debtors 

Stock  in  trade  and  storee    

Consols 

Cash   at   bankers— Messrs,  C.   Hop- 

kxDson  and  Sons  £479     1     2 

Cash      at      bankers — London       and 

Counlv  Bank 326  12    2 

Cash  in  hand 14    3    6 


5,412  15  II 
842    3    6 


6,859 
379 
549 


7  0 
9  4 
3  10 


Suspense  account  (law) 1,800    0    0 

Less  amount  debited  to  law  charges        20Q    0    0 


819  16 


U60O    0    0 

£163,267  12    9 

£      a.  d. 


Dr.  RF.vBvrR  Account^  Dec.  31,  1892. 

Manufacturing  electricity,  coal,  oil,  water,   waste, 

wages,  and  sundries 3,746  11 

Repairs  to  leasehold  property  12  15 

Repairs  to  apparatus  on  consumer's  premises  12  17 

Incandescent  lamps 117  IH 

Salaries    975  12 

Miscellaneous  expenses,  including  law  charges 89f>  5 

Company's  auditor 31  10 

Board   of  Trade  auditor,   compulsory   under  pro- 
visional order 59  0    0 

Bad  debts 393  6    9 

llent,  rates,  and  taxes 898  18    3 

Insurance    67  14    7 

Renewal  account  in  respect  of  buildings,  m^ns, 

jjlant,  batteries 3,.395  15     7 

Sinking  fund,  leasehold  property 103  U    l> 

Balance 6,828  7    8 

£17,538  12    2 

Cr.  £  p.   d. 

Sale  of  electricity  (535.343  units) 17.773  8    4 

Lets  rebates    1,144  14    2 


16.028  14 


Rent  of  meters  

Fiepairs  to  a|>paratu9  on  consumer's  premises 

Safe  and  maintenance  of  lamps 

Rent  receivable 

Transfer  fees 


o77 

26 

118 

185 
2 


£17.538  12    2 

Dr.                        Nbt  Rkv-knte  Account.  £     s.  d. 

Interest  on  temj^iorary  loans 11  14     0 

Interest  on  dobonturcs    accrued    due    to   dat«,    less 

income  tax 9o7     8  10 

Dividend  on  6  per  cent,  first  preference  shares  and 

interim  divitlend  nt  4   per  cent,   per   annum    on 

ordinary  shares  to  June  30,  lt*fl2  less  income  tax...  2,l)2o  15     4 

Ralance    3,792  13    5 


Cr. 


£7,687  11  7 

£  s.  d. 

Rifclance  from  last  account ..       3,810  11  3 

Lt^As  dividends  on  preference  and  ordmary  shares  to 

December  31,  1891    2,962  10  0 


848     1     3 

Intercut    11     2     8 

Balance  brought  from  revenue  account 6,828    7    8 


£7.687  n    7 
Dr.                               Rk.se WAL  Account.  £     a.    d. 
Maintenance  of  buildings,  mains,  plant,  meters,  in- 
struments, etc 2,124  15    7 

Plant  written  off    £I.;ni     0    0 

Lees  cash  received  for  old  material 450    0    0 

921    0    a 

Balance    2.063    6    0 


£5,100    0    7 
Cr.  £     B.   d. 

Balance  from  last  account 1,713    5    0 

Amount  brought  from  revenue  account 3,395  15    7 

£5,109    0    7 
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BUSINESS  NOTES. 


Great  Nertbem  Telegraph  Company. —Tho  receipts  for   the 

month  of  JftMunry  were  i."2»f,>^<M». 

Western  and  Braxlllan  Telef^aph  Company. —The  receipts 
for  the  week  etidofi  Kebrimry  3  wore  i'3.55*). 

Warrington.— Tenders  are  retjuired  for  telephones  at  Warring- 
ton ;  ^pply  to  Mr-  J'  Lyon  Whittle,  town  clerk. 

Bloomsbory. — The  Broad  street  clock  of  the  St  (iilee's  Work- 
hoHBO.  Uloomftbury,  is  to  be  lighted  by  electricity  at  a  coat  of  £150. 

Kaatern  Telegrapb  Company. — The  roceipta  for  lo^tt  mouth 
were  £00,510,  i\s  a^ain^t  ilti^{,43ti  for  the  corresponding  [loriod  of 
180Z 

Cuba  Submarine  Telegrapb  Company.  —The  recoiptH  for  the 
month  of  January  were  £^cS'J  more  than  for  the  corres[>omliiig 
period  of  1S92. 

Dundee.— The  boikere  have  been  tested  under  Rteam  for  the 
Dundee  installation.  The  actual  opening  will  probably  take  place 
in  three  weeka. 

Dlreot  Spanish  Telesraph  Company.— The  receipts  for  the 
la8t  month  show  a  docrejwo  of  £'J94,  n3  comjjarod  with  the  corre 
flpondincj  period. 

Prague.— Project*  for  an  electric  railway  at  Vrajfue  have  been 
submitted  by  KartelmuH  and  Co  ,  of  Hriinn,  and  Siemens  and 
Haleke,  of  Berlin. 

Bamley.--The  time  for  carrying  out  the  Burnley  electric 
lighting  providional  order  has  been  extended  by  the  Bjard  of 
Trade  until  June  4th. 

West  India  and  Panama  Telegraph  Company.  —The  recoipla 
for  the  two  weekH  ended  .January  ',l\  show  an  ineroo^o  of  £31ill  a* 
compared  with  the  correspond ii»j^  i)€riod. 

Telegraph  Constmotlon  and  Maintenance  Compxuiy.  —The 
directors  recommend  n  dividend  of  lf>  ()or  cent,  for  the  post  year, 
5  per  cent,  of  which  ban  already  been  (mid. 

Bdmonton. — Mr.  M.  M.  Coote,  of  Etlmonton,  ha«  been  npfiointed 
contractor  tor  supplyiny;  the  electric  li^ht  in  certain  parts  «if  the 
Strand  Workhouso  and  Schools  at  Edmonton. 

Dublln.~The  Corj^>oratton  engineers  aro  pushing  tho  electric 
liffht  in  l>ubliri.  The  leadiiip  streets  look  most  brilliant.  The 
mains  are  beinj^  laid  in  some  of  tho  small  streets. 

Plymouth  Telephones.  —  The  Water  Committee  of  the  IMymouth 
Corporation  have  accepted  the  tender  of  Mr.  F.  Dagger  for  the 
renewal  of  their  telephone  line  between  Hartley  and  Rooorough. 

Maidenhead. — A  committee  has  been  upfx)inted,  consi.Htin^  of 
the  Mtiyor  and  Messrs.  Wilton,  C'ox,  Withnall,  and  Budgen,  to^o 
into  the  (piestion  of  improved  lighting  the  town  by  means  of  gas 
or  electricity. 

Laboan  Cable.  —Active  measures  aro  being  tnkon  by  the 
Eastern  Extension  Telegraph  Company  to  lay  mlditioma!  fublus 
at  an  early  date  connecting  Manila  with  Labuan,  and  Labuan 
with  Singapore. 

RosolA.  —  It  is  stated  that  the  Russian  MinUtor  bos  under  con 
sidorutiun  prupuHuls  from  the  Paris  Continenlal  Eilinon  Company 
to  light  tho  tov?ns  of  St.  Petersburg,  Moscow.  Odessa,  Warsaw, 
Kiefl'.  Tula,  and  Tver. 

Machine  Register.— We  have  received  FhitlijMH  Monthly  Maw  hhif 
lUgvtttroi  new  and  secondhand  machinery,  published  by  C.  I). 
Phdlips,  N^owport,  Men.,  price  tid.  It  contAinH  many  entries  of 
machine  tools,  boilen*,  and  engines. 

Vietorla  Kleetrlo  Railway. — Tho  Paddiu^ton  Vestry  have 
decided  to  insert  a  clause,  if  |K>()sib]c,  in  tho  Edgware-road  and 
Victoria  Railway  Company'^  Bill  to  provide  that  there  shall  only 
be  one  generating  station  in  the  luirish. 

Personal.  — Mr.  Emilo  Oarcko,  having  acccptod  the  appoint- 
ment of  managing  director  U)  the  Electric  c;onstruction  Cor(>ora- 
tion.  Limited,  has  resigned  his  seat  on  the  Board  of  the  firush 
Electrical  Engineering  Company,  Limited. 

Worcester.  —At  the  meeting  of  tho  Worcester  City  Council  on 
Tua«day,  in  accordance  with  tlio  rcromtQendation  of  tho  Watrh 
Committee,  it  was  decided  to  complete  the  purchase  of  I'owick 
Mills,  on  the  Teme,  for  the  purpose  of  electric  lighting. 

Bnry. — It  is  currently  rejjorted,  wiya  a  local  paper,  th.'it,  utileMt 
the  Bury  Corporation  proceed  immediately  to  give  effect  to  their 
statutory  powers  with  reeard  to  electric  lighting,  an  electric 
lighting  company  will  apply  for  similar  powers  applicable  to  tho 
borough. 

City  and  South  London  Railway  Comjiany. — Tho  recoipts 
for  the  week  ending  February  .'')  were  £9.'>6  against  £H*24  for  bho 
corresponding  period  of  last  year,  or  an  increase  of  £13*2.  The 
total  receipts  for  1S03  show  an  increase  of  £7&H  over  those  for  tho 
corresponaing  period  of  1892. 

Chelsea.— Tho  Chelsea  Vestry  have  post^Kinod  tho  consideration 
of  the  question  of  lighting  tho  streets  by  electricity  for  throe 
months.  If  tlie  company  which  has  control  over  that  area  docs 
not  shortly  lind  capital,  it  is  ho[>ed  that  tho  V^ostry  will  be  in  a 
position  to  buy  the  concern  very  cheaply. 

Backeaham. — The  clerk  to  the  Beckenham  I^cnl  Board  ro- 
X)ortcd  at  lost  moetinf;  that  ho  attended  at  tho  Board  of  Trade 
tost  week,  and  compUod  with  all  tho  formal  rei[uire[uonTfl  in  con- 
nection with  the  Hoard's  application  for  an  electric  lighting  order. 
There  was  no  opposition  to  the  order,  and  in  due  course  it  may  be 
granted. 

BrlstoL— Subject  to  confirmation  by  the  Bristol  Town  Council 
the  ocoeptanoe  of  their  tender  for  smpplying  the  electric  light 


cables,  Messrs.  Siemens  and  Co.  have  arranged  with  Mr,  Krausa 
to  make  tho  trenches  in  the  streets  for  these  cables.  Something 
like  live  mites  of  trenching  will  have  to  be  made,  chieBy  under  tho 
footways. 

Organ  Blowing. —The  Vicar  of  St.  John's  Church,  Taunton, 
In-'at  Sunday  before  his  sormon,  said  that  ho  was  sorry  to  announce 
that  the  electric  com[)any  had  given  notice  that  no  more  power 
could  be  puf>i)lied  for  the  blowing  of  the  organ.  Electricity  has 
been  U9C<I  for  blowing  the  organ  for  Bve  years,  and  has  given 
general  satisfaction. 

Hampstead.  -The  Electric  Lighting  Committee  reported  to  the 
HaiiipfetcAd  Vestry  last  week  that  they  had  accepted  the  terms 
offered  by  Mr.  I'reece.  F.R.S.,  for  undertaking  the  prct>aration  of 
plans  and  sjwcifications  in  respect  of  tho  proposed  installation 
under  the  Hatn[)stead  electric  lighting  provisional  ordor.  The 
rej>ort  was  approved. 

Werrlngton.  — A  vote  was  taken  at  the  last  meeting  of  the 
Wcrrington  Indui«trial  School  Committee  to  defray  the  cost  of  the 
installation  of  the  electric  light  at  Werrington  Industrial  School, 
The  new  light  has  now  been  in  regular  use  for  three  months,  and 
its  advantages  over  the  former  mode  of  lighting  by  paraffin  have 
been  highly  appreciated. 

Newmarket. — At  the  fortnightly  meeting  of  tho  Newmarket 
Local  Boat-d.  tho  clerk  read  a  Totter  from  the  electric  light  com- 
pany again  asking  the  Board  to  give  their  formal  consent  to  the 
provit^ional  order  th«y  were  about  to  a^k  for  in  Parliament.  After 
discussion,  the  clerk  was  instructed  to  say  the  Board  would  nob 
give  their  assent  to  the  order. 

Rugby  ftohool.  — In  all  probability  within  the  course  of  the  next 
few  monlliP  Rugby  School  will  have  an  inHtallation  of  its  own  for 
the  pur|K>seof  ligliling  the  school  premises  and  boarding-houses 
by  mciins  of  tho  electric  light.  The  scheme  is  not  yet  completed, 
but  Ko  far  as  can  bo  gathered  it  is  not  proposed  to  extend  the 
current  to  any  other  portion  of  the  town. 

Bolton.— An  electrical  engirieor  is  wanted  for  the  Bolton  Corpo- 
ration, to  have  charge  of  the  construction  of  the  central  station 
intended  to  be  carried  out  for  the  borough,  and  to  have  the 
manaj^einont  of  such  works  when  completed.  Salary  tocommenco 
with,  £'Jt)LI  j^er  annum  Applications  to  bo  delivered  to  the  town 
dork  by  Feoruaty  '2'J,  Tho  Corporation  have  decided  to  borrow 
£40,000  lor  their  installation. 

Burton. —Tho  Health  Committee  of  tho  Burton  Town  Council 
ie[»oit  that  tho  way  was  now  clear  for  inviting  tenders  for  tho 
electric  light  building.  It  wa^  recommendorl  that  the  neceepary 
advertisement.^  for  the  latter  be  issuefl.  Alderman  Lowe  moved 
tho  adoption  of  the  re|»ort,  and  said  tho  committee  wore  anxious 
lo  facillUitc  the  loan,  and  ho|ied  to  be  able  to  be  in  a  position  to 
supply  the  light  by  next  winter,  (ounciilor  Morris  seconded, 
The  rcjiort  was  adopted. 

Roobdaio  -  At  the  Rochdale  Town  Council  meeting  lost  week, 
rouncillor  Cunliffe  said  that  in  one  of  the  local  papers  Mr.  Albert 
Bright  cuggosted  the  <]o«>irabiIity  of  lighting  the  Town  Hall  with 
elcL'tiicity  uftur  the  doconuionis  wore  made.  Would  the  chairman 
bring  tiio  matter  before  tho  committoo?  Tho  change  would  be  a 
source  of  economy  and  of  comfort.  Alderman  Schofiold  replied 
th.it  that  tpiestion  hod  not  boon  before  the  committee,  but  ho 
would  mention  it  to  them. 

Powderhall. — The  E<)inburgh  Cleaning  and  LightingCommittee 
have  been  reipiet^tecl  to  obtain  a  dynamo  and  tit  up  an  installation 
for  olcclric  lijijlitiii;:  in  stables  and  defwt  at  Powaerhall.  On  the 
su^'gcstion  of  tlie  Lord  Provost,  it  was  resolved  to  ask  the  com- 
mittoo to  riubuut  a  rojwrt  on  the  subject  in  view  of  possiblo 
extenfiion  of  eloetric  light  to  tho  neighbouring  houses.  The 
(]uestion  of  tran»(forring  uie  [X}wers  to  the  Edinburgh  and  Leitb 
Cas  Coniniif*Rioner*a  \n  being  conMclered. 

Bourncmoutb.  — Tho  Bounicmouth  Hoods  Committee  reported 
at  tho  Town  Council  meeting  that  the  electric  lighting  company 
ofikod  for  consent  for  the  construetion  of  underground  chambers 
for  electric  apparatus.  The  committee  recommended  that  consent 
sliould  bo  guen  on  condition  that  free  lights  should  be  provided, 
rouncillor  Hankinfion  said  the  consent  should  be  given  or  with- 
hold OJi  its  merits,  and  tho  light  should  bo  paid  for  in  the  ordinary 
way.     The  mitter  was  again  referred  to  committee. 

Kelson. — Tho  Nelson  (*aa  Committee  considered  the  report  of 
the  gtt'*  engineer  \a^t  week  on  tho  subject  of  the  electric  lighting 
installation,  and  resolved  that  the  gas  engineer  prepare  a  report 
and  submit  same  to  the  ne.xt  meeting,  showing  (cs)  what  will 
pi-esent  contracts  cost  ;  {/*)  by  means  of  accumulators  how  many 
lights  could  be  kept  going  with  present  engine  power;  (c}  whiUi 
further  extension  is  re<|uired,  and  probable  cost ;  [d)  motors — cost 
and  character,  and  advisability  or  otiierwise  of  selling  by  meter. 

Belfast. — At  tho  lost  meeting  of  the  Bolfost  City  Council,  the 
re|K)rt  of  the  (tos  Committee  mentioned  that  a  letter  had  been 
received  from  Prof.  Kennedy,  dated  the  ;^Oth  ult.,  in  which  he 
M-ated  that  there  was,  owing  to  a  number  of  circumstances,  con- 
siderable difficulty  in  preparing  a  scheme  of  electric  lighting  for 
Belfast,  but  ho  trusted  to  havo  tho  rcfiort  ttuuly  shortly.  The 
Tjord  Mayor  Buid  the  committee  wore  <loing  their  bo-t,  anci  hoped 
to  havo  I*rof.  Kennedy's  report  before  long.  The  ro[>ort  was  passed. 

Vulcanised  Plbro.  -Hai-rl  vulcanised  fibre  tubes  aro  made  in 
lengths  of  from  22in.  to  '24in.,  and  of  a  thickness  of  shell  not 
greater  than  about  Jin.  Thoy  cannot  be  mode  smaller  than  about 
,*iin.  inside  diameter,  and  the  thickness  of  the  tubes  in  the  small 
sizes  has  to  be  proportioned  to  the  diameter.  They  are  rolled  [per- 
fectly true  ana  straight,  both  inside  and  outside,  are  very  solid 
and  strong,  and  have  a  tine  finish.  They  are  adapted  to  a  groat 
many  uses  in  electrical  work,  and  the  demand  for  all  sizes  is 
rapidly  increasing. 
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IJglitliig  of  Zfondon.  ^Tfae  St.  Jamaa*8  Lighting  Committeet  ab 
their  lAst  mectine,  recommended  that  each  member  of  the  Veetry 
b©  fumishod  witn  a  copy  of  the  report  isAued  by  the  Electricity 
and  Public  Lighting  Dopartmoot  ot  the  St.  Paiicrtui  Veatry  on  the 
year's  work  of  that  VoBtry's  electric  supply  undertaking,  and  that 
the  vestry  clerk  bo  authorifted  to  obtain  the  requinite  number  of 
copiee.  Mr.  Keevil  agreed,  and  said  that  London  waa  far  behind 
thirrt-rate  continental  cities  in  the  matter  of  electric  light.  The 
recommendation  was  agreed  to. 

Shefliold  Albert  HaU. — Mr.  Joseph  Harrison,  in  moving  the 
Mlotition  of  the  report  of  the  Albert  Hall  Ck)mpany,  at  Sheflleld, 
on  Monday,  said  the  past  year  had  been  very  expensive.  The 
Albert  Hall  had  been  redecorated  throaghout,  the  lighting  of  the 
building  improved,  and  a  rcreen  erected  behind  the  baleonics. 
Complaint  was  made  that  the  directorp,  in  arranging  for  new 
lighting,  had  not  introdaced  the  electric  iif^ht,  hut  it  was  ex- 
plaineu  that  the  installation  of  this  wiw*  go  coetly  that  the  direc- 
tor did  not  feel  justified  in  experimenting  in  this  direction. 

f.ltn»lioa>e  —At  a  meeting  of  gas  consumers  at  Limehou^e  Town 
Hall  last  week,  on  the  motion  of  Mr.  Edward  Smith,  seconded  by 
Mr  Beverley,  it  waa  resolved  :  "  That  thi.<i  meeting  of  rateitayerH 
hears  with  satisfaction  that  the  Limehouse  DiRtriot  Board  of  Works 
is  pursuing  enc|ulrie8  as  to  the  advituvbility  of  Ughting  the  district 
with  electricity."  It  was  further  decided  to  send  a  report  of  the 
meeting  to  the  comiiany,  and  a  roiiuest  to  the  Limehouse  Vestry 
to  communicate  witn  the  ditTcrent  vestries  and  local  boards  with 
a  view  to  a  conference  on  the  future  Lighting  of  the  metropolis. 

X^adondorry.  — Tenders  are  rec^uired  for  the  supply  and  erection 
of  tteamboileri^,  steam-engines,  condensers,  steam  and  wat«r  pi|)es, 
water-tankt),  electrical  machinery  and  apparatus,  arc  lamps,  lamp 
pillars,  undei^round  maintt,  etc.,  for  lignting  of  streets  by  elec- 
tricity for  the  Corporation.  Copiee  of  plans  and  sijecifi cations, 
grepM^  by  Mr.  Henry  W.  Blake,  engineer,  can  be  obtnmed  from 
tr.  R.  N.  Chambers,  town  clerk,  (iuihlhall,  Londonderry,  oa  and 
alter  10th  inst.,  on  payment  of  £\.  Is.  which  will  be  returned  on 
receipt  of  a  bona  fide  temier.  Tenders  will  bo  received  for  the 
whole  or  any  item  of  the  spocilication.  Tenders  to  be  delivered  to 
the  town  clerk  by  March  1. 

Bnuli  Compajiy. —The  Directors  of  the  Brush  Electrical 
Engineering  Company,  Limited,  have  declared  an  interim  dividend 
at  the  rate  of  6  per  cent,  per  annum  on  the  preference  shares,  and 
at  the  rate  of  5  per  cent  (the  maximum  wnich,  according  to  the 
articles  of  association,  can  be  paid  as  an  interim  dividcadj  on  the 
ordinary  shares  of  the  Company,  for  the  fix  montliH  ended 
December  31,  1892,  payable  February  27.  1893.  The  transfor-books 
of  the  Company  will  be  closofl  from  the  IHth  to 'i8th  innt  ,  hath 
inclusive.  In  view  of  the  interest  [myablo  Marnh  I,  )StK{,  on  the 
debentare  stock  of  the  Brush  Electrical  Engineering  Company, 
the  debenture  stock  transfer- books  will  beclosed  from  February  20 
to  March  2,  1893. 

FalmoatlL. — The  Falmouth  Lighting  Committee  re{>ortBd  at  the 
Tow  n  I'ouncil  meeting  last  wo«k  that  the  gas  company  had  otlered 
to  i^upply  and  tix  a  2300  p.  lamp  and  pillar,  and  supply  i^tia  for  it 
free  of  cost  the  lamp  to  be  fixed  near  the  lower  part  of  the  Moor, 
AUo  that  Mr.  Coon,  representing  V'eale  and  Co  ,  electrical 
engineers,  St.  Austell,  attended,  and  furnitthed  the  committee 
with  information  on  the  subject  of  electric  Itghiing.  They  recom- 
meoded  that  the  surveyor  send  tracings  of  the  borough  showing 
the  streets  to  Veale  and  (Jo.,  Messrs.  A'Court  and  Rogers  and  any 
other  firms  of  electrical  engineers  who  may  ask  for  them  It  was 
decided  to  accc[)t  the  ort'er  of  the  gan  compuny,  tirovidcMl  they 
would  allow  the  lamp  to  remain  and  supply  the  gaa  for  12  monthn. 

Bmrry  Island  Electric  Railway. —At  the  monthly  mooting  of 
the  Barry  and  Cadoxton  Local  Board,  held  on  Tuesday,  Mr.  .John 
Robinson,  MIC  K.,  presiding,  the  clerk  (Mr.  J.  A.  Hughen) 
reported  that  the  18th  innt.  was  the  lost  day  upon  which  objections 
could  be  lodged  in  Parliament  against  the  Barry  Company's  Duck, 
Railvray,  and  Kle<aric  Tramway  Bill.  Bo  far  as  the  House  of 
Commons  was  concerned,  it  was  already  practically  too  late  Xaj 
take  any  steps.  Mr.  J.  C.  Me^^ltt  said  the  disputed  F>oi»^  ^i^i 
been  practically  settled,  with  the  exception  of  the  one  refuiring  to 
the  pronoeed  closing  up  of  the  road  leading  from  the  ^Veuvoe 
Arms  Hotel,  at  Ciuioxton,  to  the  Moors.  Eventually,  it  was 
renolved  to  defer  taking  action  in  the  matter  until  after  the  Barry 
C'Ompany's  meeting. 

Burton  npon-Trent.  —  The  Mayor,  Aldermen,  and  Burgesses  of 
the  borough  of  Hurton-u[X>n-Trent,  acting  by  the  (■ouncil,  invite 
tenders  from  competent  persons  for  the  construction  and  erection 
of  the  buildioKS  required  for  the  boilers,  enj^ines,  dynamos,  etc., 
at  the  propoera  electric  light  works  in  Wetmore-road,  in  the  said 
borough.  Full  ftarticulars,  and  copies  of  the  conditions  specifica- 
tion, and  bill  of  quantities,  with  the  form  of  tender,  may  be 
obtained,  and  the  drawings  viewed,  on  payment  of  f^ve  pounds 
(which  will  be  returned  on  receipt  of  a  bona  tide  tender,  with  the 
bill  of  riuantitiea  fully  priced  out)  on  application  to  the  engineeri 
Mr.  F.  L  Ramsdon,  Gasworks,  Burtonon  Trent.  Sealed  tenders, 
endorsed  *'  Electric  Light  Building's,"  are  to  bo  delivered  by 
10  a.m.  on  Saturday,  February  *i5. 

XJandadno. — Mr.  John  Smith,  of  Ciuigside  Hydro,  Llandudno, 
last  week  gave  a  public  view  of  his  premises,  which  aru  re^ilebe 
with  all  the  latest  luxuries  and  rctiuirements  for  the  comfort  of 
the  inmates.  A  feature  is  the  recent  installation  of  the  electric 
light  by  Mr.  W.  Kingeland  at  a  cost  of  £*J,000,  and  the  a\'era£e 
coat  of  the  light,  Mr.  Smith  explained,  is  £10  per  week.  The 
•team -ongi nee  are  60  h.  p.,  and  it  is  poesible,  with  the  appliances 
at  oommaod,  to  supply  (50(i  lights.  The  usual  number  oy  which 
the  plaoo  is  illuminated  is  400  lights.  Mr.  Kin^sland  gave  an  ex- 
atai  lecture  with  a  model  eleotnc  tr&mway,  which  waa  much 


appreciated.  The  Town  Commieaionora  were  present,  and  the 
meetinf;  may  lead  to  steps  being  taken  for  the  introduction  of  the 
light  into  Llandudno  for  the  town -lighting. 

Sabmartne  Cable  to  Tunis. —The  cable  which  is  being  laid 
down  between  Marseilles  and  Tunis  is  the  second  which  has  been 
made  in  France.  It  was  commences!  at  St.  Trope?.,  a  small  town 
near  Toulon,  on  October  15  last,  and  was  completed  on 
January  3,  having  given  occupation  to  2M)  workmen  and  being 
725  m\[e»  in  length.  This  new  cjihle,  says  the  TimtA,  which  opens 
up  direct  communication  between  France  and  Tunis,  brings  the 
namber  of  them  up  to  1,168,  with  a  total  length  of  MO  344  Knots, 
and  of  these  1,168  cables  880  belong  to  the  Uovoruments  of  the 
countries  which  they  connect  ancT  28S  to  private  companies. 
Franco,  wnth  (H  cables  of  3,400  knots  in  length,  owns  more  than 
any  other  Government  so  far  as  length  is  concerned,  the  150 
En^'liflh  cables  being  only  1,588  knots  in  length. 

Wbttocliapel.— Mr.  T.  Catmur,  L.C  C,  revived  the  question  of 
electric  lighting  in  Whitechajiel  at  the  District  Board  meeting  on 
Monday,  when  he  proposed  a  resolution  instructing  the  Streets 
Committee  to  proceed  (tractically,  the  BoartJ  having  obtained  the 
necessary  provisional  order  from  the  Board  of  Trade.  This  is  the 
first  stop  taken  towards  the  realisation  of  electric  light  for  Bast 
London,  and  it  will  be  gratifying  t-o  the  opponents  of  the  gas 
comfKUiy  to  know  that  Mr.  Catmur  and  his  colleagues  are  not  in 
nay  way  afraid  of  the  great  resfionsibilities  they  have  undertaken. 
Indeed,  they  confidently  anticipate  the  future  described  by  the 
Rev.  t'.  Sales  in  his  speech  at  the  gas  consamers'  demonstration 
at  the  Limehoune  Town  Hall  as  that  time  "  when  the  Commer- 
cial ((OS  Com[>nny  shall  be  dead,  with  the  pale  light  of  electricity 
nhtning  on  its  dingy  tomb." 

ClilBwicic  —The  clerk  reported  at  the  last  meeting  of  the 
Chiswick  Ixx?al  Bourd  as  to  further  comTnunications  with  the 
Board  of  Trade  concerning  the  agreement  with  Measra. 
Houme  and  Crant  rf-  the  pnn'ision  of  the  electric  light  in  the 
district.  It  apf>etired,  said  tUoCIerk,  that  the  agroament  had  been 
referred  to  the  C^oiincil  of  tlie  Board  of  Trofle,  who  raised  the 
(|tiestion  of  the  transfer  of  the  contract  to  a  limited  liability  com- 
pany. Mr.  K.  Smith  said  he  had  seen  Messrs.  Bourne  aTid  Grant, 
and  they  seemed  inrlitiefl  tn  throw  the  contract  up  unless  a  spcody 
settlement  were  arrived  at.  Alderman  Hardy  t*aid  that  the  delay 
was  not  the  fault  of  the  Chiswick  Board,  but  of  the  Board  of 
Trade.  The  Clerk  gug[reste<l  that  the  chairman  should  be  present 
at  the  meeting  of  the  Council  in  relation  to  the  matter,  and  Mr. 
Com[>ton  consenting,  the  matter  drop[>e<l. 

Heokmondwlke. — ^The  result  of  the  f>oll  of  the  ratepayers  for 
and  against  thu  proposed  introduction  of  the  electric  li^ht  into 
Hcckmondwikc  by  the  Local  Board  has  been  declared,  as  follows: 
Against,  7*25  ;  for,  694  ;  majority,  'A\.  At  a  largely  attended  and 
rtiprescntativo  meeting  of  ratejiayers,  held  in  October  last,  a  vote 
emphatically  in  favour  of  the  introduction  of  the  light  was  adopted 
hy  an  overwhelming  majority,  and  the  promoters  of  the  project 
have  since  been  no  sanguine  of  tho  i^ltimato  adoption  of  their  pro- 
[)Osals  that  they  have  given  the  opjionition  every  facility  for 
analyning  the  researches  thoy  have  made  finally,  and  in  face 
of  the  decision  of  the  public  meeting  referrerl  to  yielded  to  a  poll 
of  the  townehip  being  taken.  The  number  of  papers  returned 
unrdle<l  up  wii^x  .>23,  t^liuiving  that  nearly  ono-fourtli  uf  the  electors 
look  no  interest  in  the  iiuef*lion  either  way. 

Coventry  Tramways.  —A  meeting  of  the  <.ienoral  Works  Com- 
mittee of  the  Coventry  City  Council  was  held  on  Tuesday,  Alder- 1 
man  Marriott  presiding,  when  the  town  olerk  submitted  the  dralfaj 
of  an  OKreoment  between  the  Corporation  and  Mr.  VV,  S.  Craff 
Baker,  the  owner  of  the  tramway,  which  tho  latter  hod  put  for- 
ward as  a  basis  for  consideration.  Under  it  Mr.  Baker  is  to  equip 
tho  tramways  with  electric  traction  upon  tho  Thomson -Houston 
ovcrheiul  wire  system,  to  organise  and  maintain  a  reasonable  and 
ethcient  service,  to  be  open  to  the  award,  at  the  end  of  every  live 
years,  of  an  arbitrator.  The  Corporation  are  not  to  exercise  for 
21  years  their  i>ower8  of  compulsory  purchase  under  any  Act  of 
Parliament.  The  stiindards  are  to  be  of  an  approved  dctiign,  and 
to  bo  open  to  the  Corjwration  to  use  for  lighting  by  giw  or  electri- 
city.    The  full  consideration  of  the  matter  was  adjourned. 

Cost  of  Ares. —Mr.  \V.  C'rowe  cpiestions  Mr.  Walker's  figarea 
at  Cardiff  on  the  com|>arativo  cost  of  arc  and  incandesceota  for 
public  lighting.  A  2,(JO0  c.p.  actual,  taking  loamperos  at  60  volt4, 
or  900  watts,  at  6d.  [lerunit  gives  r»id.,  and  y\.  for  carbons,  5fd. 
per  hour  To  get  the  same  light  it  would  retjuire  eight  200-c.p. 
incandeecentB  at  400  watte  each,  or  :),!;K)0  watte,  at  6d.,  Is.  7id.  ; 
add  lid  for  lamp  renewals  and  incandescents  cost  la.  S^d.,  or  four 
times  as  much  as  the  arc.  Mr.  £.  Slater  also  comes  to  the  rescue 
of  arcs,  and  as  to  going  out,  says  :  "If  it  is  an  inherent  fault  ofi 
the  system  that  the  lights  go  out,  why  do  the  authorities  impooa' 
lines  for  such  occurrences?  Simply  because  it  depends  on  the 
engineer  in  charge  what  the  behaviour  of  the  lamps  shall  be. 
engineers  are  only  human,  and  it  is  astonishing  how  steadily 
lamps  will  burn  if  a  tine  per  lamp  [»er  hour  outlooms  in  the 
distance." 

South  Amerloa.  — ^The  following  details  are  given  of  tho  electric 
lighting  in  the  Argentine:  Buenos  Ayres  hof^  60  arcs  and  ^,000 
incandescents,  and  at  the  port  50  arcs ;  La  Plata,  public  and 
privat.e,  200  arcs  and  800  in  candescence,  also  electric  railway ; 
Hosario,  private  lighting  with  50  arcs  and  1,800  incandescents  ; 
San  Nicolas,  800  incandescents,  public  and  private  ;  Ssnte  Fft  and 
tUperanza,  the  same  ;  Adrogu**,  7tXl.  and  Areciferes,  40))  incan- 
descents ;  San  Fernando,  600  ;  while  Mercedes  bos  for  public  and 
private  lighting  l,*2O0  incandescent^f  at  work.  As  a  total,  there 
are  some  10,000  incandescents  and  6,O0U  arc&  in  the  Areentine  I 
Republic,  to  which  may  bo  added  2,(X)0  inoaadeeoente  in  Tariousj 
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millH  and  factories.  Tho  Morcedefl  Btation  was  suppIiGtl  by  (!tinz 
and  Co.,  of  Bu(tu|>&sb,  on  tho  trnnsforiner  nyatoin  ;  it  is  capabla  of 
running  3,0lJ<)  lanijw,  and  cost  £3,(J0<>.  The  receipts  are  £400  a 
month,  expensea  £200  ;  after  taking  off  G  per  cent,  for  deprecia- 
tion the  inetallation  yields  24  [jer  cent.  The  price  i>cr  16-c.p. 
lamp  is  Is,  6d.  a  month,  but  meters  arc  being  introauced,  the 
price  being  fixed  at  id.  per  16-c.p.  lamp-hour  This  price  \s  con- 
sidered low  as  compared  with  the  price  of  gtia  in  the  diebrict. 

BtAldBtone.— With  reference  to  a  recent  note  on  the  lighting 
scheme  for  Moidntone,  Mr.  \V.  C.  0.  KawtAyno,  the  conitulting 
[engineer  to  the  Corporation,  informs  as  that  the  tigures  there 
given,  taken  from  u  local  report,  are  not  accurate.  The  total 
number  of  lamps  to  be  provided  for  is  2,000.  The  maximum 
number  of  lamps  in  use  at  any  one  time  i»  estimated  at  1,300,  For 
this  plant  lt2o,000  watts  is  provided,  which  allows  nearly  50  kilo- 
w&tta  Hpare  plant  over  the  maximum  supply.  The  number 
of  units  estimated  to  be  sold  during  the  year  is  UH^ODD 
unite,  but  the  area  lit  really  only  comprisea  the  three 
or  four  principal  business  streets  of  the  town  without  any 
residential  district  which  will  be  tapped  later  on.  The  com- 
pulsory area  is  very  !<mall.  The  system  advocated  is  high  tension, 
either  direct  or,  preferably,  alternating.  The  station  wiU  bo  placed 
at  the  sewage  works,  about  a  mile  from  tho  town — the  object  being 
.  to  save  labour  by  using  the  present  sewage  works  stafT  during  16 
[  hours  of  the  day,  and  also  to  get  higher  ground  to  avoid  floods. 
The  price  of  gas  at  Maidstone  is  only  2s,  M.  |>er  l.OOOfb.  Mr. 
Hawtayne  estimates  the  cost  of  electhcity  at  6^d.   per  unit,  the 

Sroposed    charge     as    the    etjuivaleut  of  gas  at  48,    10|d.     Mr. 
[awtayne's  report  has  been  approved  by  the  Electric  Lighting 
Committee. 

Proposed  Cabl«  for  St.  Hol«nm. — Some  time  ago,  in  view  of  the 
depression  felt  amongst  all  classes,  we  (says  the  St.  Heicna  Citar- 
duin)  reuistered  a  vow  that  we  would  not  oease  to  lift  up  our  voice 
on  every  possible  occasion,  and  upon  every  theme,  Hkely  to  brinff 
any  benent  of  a  permanent  description  to  tho  island.  Agricul- 
turally wo  are  not  finished  by  any  means,  or  horiicuUuniUy,  but 
there  are  yet  one  or  two  things  on  tho  old  line  wc  can  advocate. 
one  that  will  gratify  the  wistful  gazers  at  the  signal  station,  and 
the  old  style  of  agriculturists  and  gardeners.  It  is,  as  our  heading 
lodic&tes,  a  submarine  cable  telegraph  to  our  nearest  connecting 
point,  Mossamedes.  We  have  seen  agitators  (from  the  pa|>erB)  by 
persistent  and  never-know-when  beaten  perseverance  gain  their 
ends  ;  why  not,  then,  St.  Helenas  register  a  vow,  one  and  all,  rich 
.And  DOor,  high  and  low,  to  agitate  for  a  cable,  to  send  in  a  petition 
|Tegalarly  as  the  quarter  day  comes  round  ?  Try,  first  of  all,  that 
powerfully  just  statesman  who  did  so  much  for  India,  Lord  Ripon ; 
also  the  Queen,  not  in  the  second  place,  but  in  order  that  if  infor- 
mation were  asked  the  Crown  Adviser  would  be  prepared.  Corpo- 
rations of  London  and  Liveri>ool,  with  their  vast  shi[)ptDg  interests, 
might  be  askod  to  co  operate,  and  also  the  Mauritius,  Hamburg. 
Rotterdam,  Marseilles,  Calcutta,  Rangoon,  and  the  Cape,  last  of 
all,  in  tlio  interest  of  its  colonial  defence. 

West  Calder, — In  the  Loganlea  Colliery,  now  in  the  ix>B8es9ion 
of  Mr.  John  M'CuUocb,  extensive  alterations  and  additions  to  the 
plant  have  been  carried  out,  and  altoi^ether  it  is  now  one  of  the 
■  Desb  equipjjod  collieries  in  the  East  of  ScotUnd.  Aboutayear 
Lagoan  electric  installation  for  lighting,  haulin^^,  and  pumping  was 
fximptetcd.  The  dvnamo.  motors,  cables,  lamps,  and  connections 
were  supplied  by  Mr.  \Vm.  M'Whirter,  of  the  Faraday  Electrical 
Works,  Govan,  and  comprise  a  70-h.p.  Faraday  comiwund- 
wound  dynamo  and  two  motors  of  the  same  tyf)e,  three 
arc  lamps  of  2,000  e.p,  each,  and  numerous  incandescent 
lamps  advant-ageously  placed  throughout  the  engine-rooms, 
pithead,  screens,  dross  washing  macnino,  the  bottom  of  the 
shaft,  and  the  entrances  to  tho  main  roadways  underground.  The 
haulage  is  capable  of  dealing  with  tJtW  tons  fjor  day,  and  so  satis- 
factory has  the  introduction  of  electricity  proved  that  there  is  at 
preeent  in  course  of  erection  another  haulage  to  deal  with  a  similar 
quantity.  The  pumping  plant  was  8i>ecially  constructed,  and  is 
of  tho  triplex  pattern  and  titled  with  helical  tunur  gearing.  In 
order  to  thoroughly  test  the  electrical  and  mechnnical  efficiency 
of  this  pump,  it  was  run  consecutively  for  nine  weeks  to  the  entire 
[ Batisf action  of  nil  parties,  tho  amount  of  water  delivered  being 
about  270  gallons  por  miimte.  Messrs.  Oibb  and  Hogg,  Limited, 
Airdrie,  supplied  the  drums,  shafts,  and  gearing  for  tlie  hauling 
plant,  and  were  also  the  contractors  for  the  triplex  puiup. 

Leak  Detector. — The  /^etnci/',  fire  insurance  organ,  publishes  a 
description  of  the  leak  detector  invented  by  R.  Wallis- Jones, 
which,  bv  means  of  an  ingenious  switch  put  in  by  clockwork, 
periodically  tests  the  leakage  on  any  installation  circuit.  Two 
typical  faultfiaremeutioned  towhicb  theinsbrumontcalled  attention 
recently  :  **  No.  1.  It  was  found  that  there  wns  a  leakage  on  fu>me 
little  time  ago,  by  bell  ringing  and  lamp  lighting,  and  on  local- 
ising same  by  cutting  off  various  circuits,  we  discovered  that  one 
of  the  lugs  of  tho  accumulators  had  warped  while  in  use.  and  had 
just  touched  very  slightly  an  iron  bracket  on  which  tho  up|>crehoH 
was  supported ;  a  screwsecuring  this  bracket  made  a  very  good  earth 
connection.  On  bending  back  the  lug,  of  course  the  fault  was  re- 
moved. No.  2.  Only  lost  week  the  attendant  in  charge  was  warned 
of  a  leakage  by  tno  bell  ringing.  On  examining  we  found  that 
occurred  irom  a  umatl  portable  accumulator  which  was  being 
charged,  and  which  has  been  leaking  badly,  the  acid  getting  on 
to  some  damp  stone  flags,  thereby  being  connected  to  earth,  there- 
fore forming  u  path  for  the  leakage  through  the  electrolyte  which 
was  spilt.  Wo  need  hardly  point  out,"  adds  the  R^vitw,  *^  the 
advantage  of  having  an  automatic  apparatus  which  is  testin?  the 
circuit  iieriodically,  and  warning  the  consumer  when  a  leakago 
occurs.'  A  detector  of  this  sort  is,  of  course,  applicable  only  to 
isolated  or  self-contained  plants,  such   as    houses,   hoteU,    and 


fiictories,  and  not  to  iastallationfi  connected  with  central-station 
low- tension  mains. 

India.— Messrs.  Ernest  Scott  and  Mountain,  Limited,  of  Close 
Works,  Nowcastleon-Tyne,  have  recently  supplied  through  their 
agents,  Mcasrs.  John  King  and  Co.,  Limited,  Telknlghat-roadi 
Howi-ah,  Calcutta,  a  complete  installation  of  electric  light  for 
lighting  a  large  spinninermill.  The  plant  consists  of  a  vertical 
engine  cajtable  of  givlni;  '^)  efi'ective  horse-power,  the  speed  of 
the  engine  being  controlled  by  automatic  expansion  goar,  enabling 
any  number  of  tights  to  be  switched  on  or  off  as  required,  the 
engine  maintaining  a  perfectly  constant  8i)eed  under  varying 
loads.  Tho  dynamo  is  of  Krnest  Scott  and  Mountain's  improved 
type — compound-wound — the  machine  being  constructed  to  give 
an  output  of  120  amperes  at  an  E.M.F.  of  105  volte  when  running 
at  a  speed  of  1,000  revolutions,  and  is  capable  of  running  200 
16-c.p.  lam[>s  easily.  A  main  switchboard  6ttod  with  ono  of 
Ernest  Scott  and  Mountain's  improved  double-|)olomain  switches, 
with  the  necessary  measuring  instruments  and  fittings  for  200 
pendants  were  supplied,  the  lamps  being  suspended  from  the  ceil- 
ing, and  each  lamp  being  provided  witli  an  opal  shade.  Cable, 
casing,  and  all  other  sundries  recjuired  for  the  installaUon  were 
also  supplied,  together  with  full  instructions  for  fixing.  Messrs. 
Ernest  8cott  and  Mountain  have  made  arrangements  whereby 
they  are  able  to  send  to  their  customers  in  the  colonies,  on  receipt 
of  particulars  of  the  arrangement  of  lights,  a  complete  plan  show- 
ing the  method  of  wiring  and  the  size  of  each  cable,  so  that 
customers  ordering  plant  from  them  can  eroct  the  installation 
Chemeelveswith  local  labour,  it  only  being  neoessarv  to  accurately 
follow  the  plans  of  wiring,  which  are  supplied  witnout  any  extra 
charge  to  nrms  placing  orders  with  them. 

SoarborouKh. — At  the  meeting  of  the  Scarborough  Town 
Council  la^t  week,  the  minutes  of  the  Electric  Lighting  Sub- 
Committoe,  who  mot  on  January  6th,  were  considered.  This 
committee  reported  that  thev  had  received  a  letter  from  Colonel 
Stoble  asking  the  consent  of  the  Corporation  to  the  raising  of  the 
pressure  of  the  electric  supply  from  1,000  volts,  as  at  [iresent 
arrangoil,  to  2.0(H}  volts,  and  they  had  resolved  to  recommend  that 
the  sito  proposed  for  tho  company's  generating  station  be  approved, 
and  that  the  question  as  to  whether  the  Corporation  should  con- 
sent to  the  raising  of  the  pressure  of  the  electric  supply  from  1,000 
volts  to  2,000  volts  be  referred  to  Mr.  Bernard  Drake,  the  electrical 
engineer  of  the  Corporation,  for  him  to  advise  thereon.  The 
committee  conHrmed  the  minutes,  witli  the  exception  of  the  one 
that  the  application  from  the  Scarborough  Electric  Supply 
Company,  Limited,  that  the  pressure  of  their  electric  supply 
might  be  raised  from  1.000  volts  to  2,000  volts.  At  a  subsequent 
meeting  on  January  26,  the  Sanitary  and  Lighting  Committee 
considered  the  minutes  of  a  meeting  of  the  Electric  Light- 
ing SubCommittoe  held  on  January  24,  at  which  letters  wero 
read  from  Colonel  Steble,  Mr.  Bernard  Drake,  and  Mr.  A.  A.  C. 
Swinton,  with  reference  to  the  increase  of  the  pressure  of  the 
electric  supply,  and  they  now  adopted  a  recommendation  to  them 
from  the  sub-cotnmittoe  that  their  previous  resolution  refusing  to 
agree  to  the  increase  of  pressure  be  rescinded.  Councillor  Wnit- 
tnker  made  a  long  speecn  to  the  etfect  that  he  had  lost  contidence  ia 
Mr.  Drake,  and  he  hoped  they  would  not  change,  though  he  would 
not  challenge  a  vote.  Councillor  Saunderson  said  he  bad  written 
to  one  of  tho  best  authorities  in  London,  who  assured  him  there 
wjia  no  additional  danger. 

Edlnburgb— The  Edinburgh  Town  Council  on  Tuesday  re- 
mitted to  the  Cleaning  and  Lighting  Committee  a  motion  by 
Mcsers.  Hunter  and  Cubic  to  consider  and  report  as  to  whether 
there  should  be  public  electric  lighting,  and  if  so,  for  what  streets 
it  would  be  adopted,  with  the  view  of  better  enabling  the  Council 
to  estimate  what  fwwer  would  be  required,  and  the  system 
which  would  bo  most  successful.  Mr.  Kinloch  Anderson,  in 
su(j|jort  of  a  motion  by  himself  and  Mr.  Waterston  to  remit 
to  the  Lonl  I'rovost's  Committee  to  consider  and  report 
OS  to  whether  the  jrowera  under  the  electric  lighting  pro- 
visional order,  1801,  should  bo  transferred  to  tho  Edinburgh 
and  Leith  Gels  CommiS(>ioners,  saul  that  the  Corporations  of  Edin- 
burgh und  Leith  luui  ontero'l  into  co-partnership  in  forming  the 
IrHH  Commission — so  coneHtuLiiig  thorn  tho  lighting  authorities  for 
the  district— and  if  the  Edinburgh  Corporation  entered  into 
business  to  supply  electric  light  practically  in  opposition  to  the 
(iaa  Comrolssiofiers,  or  transferred  their  right  to  a  company,  they 
would  violate  the  spirit  of  the  co  partnery.  They  were,  therefore, 
morally  bound  to  offer  the  transfer  of  the  provisional  order  to 
the  Cas  Commission,  whether  or  not  that  body  might  think 
pro])or  to  accept  it.  If  they  handed  it  over  to  a  company,  as  the 
electric  light  succeeded,  the  interests  of  the  Gas  Commission 
would  bo  seriously  affected  Gas  would  increase  in  price,  and  the 
citizens  who  could  not  afford  the  luxury  of  the  electric  light  would 
be  com^jelled  bo  pay  dearer  for  gas.  The  Commissioners  were 
likely  to  introduce  the  electric  tight  more  economically  than  the 
CoriKJration  itself.  There  wore  certain  com^mnieA  applying  for 
that  order.  One  company  in  particular  had  made  applioatiou. 
Tlieir  shareholders  were  nut  uhilunthropiste  ;  they  were  a  body 
who  desired  bo  earn  dlvidonas.  Mr.  \\'ater8toD  seconded  the 
motion,  which  was  passed, 

BlAokpool.— Major-GeDoraL;H.  Darley  Crozier,  R.E.,  conducted 
a  Local  Government  Board  enquiry  at  Blackpool  last  week  re- 
specting the  application  of  the  Town  Council  to  borrow  £26,000 
for  electric  lighting.  The  town  clerk  (Mr.  J.  Loftus)  quoted 
statistics  showing  the  increase  in  tho  population  and  rateable  value 
during  recent  years,  the  latter  having  increased  £111,000  in 
16  years.  Ho  argued  that  many  of  the  new  companies,  besides 
tho  public  com|mnie8,  tradesmen,  and  hotel  proprietors,  would 
take  electricity  m  preference  to  gas.     The  borough  surveyor  and 
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alecirical  engineer  explained  the  plans  which  wore  Rubmitted. 
CoanciUor  J.  Pearson,  chairman  of  tho  Electrical  LightinK 
Committee,  said  the  quention  had  been  carefully  coneidered, 
and  the  committee  thought  it  most  desirable  for  a  eeaHide 
resort  to  have  the  electric  light.  They  had  recommended 
that  it  bo  provided  for  the  liromenftde  nnd  for  tho  nontr© 
of  the  town,  and  had  no  hce>itation  in  saying  that  it  would 
be  larj^ely  taken  up  by  the  tradesmen  and  others  in  the  town , 
which  was  more  pro^reRSive  than  many  others.  The  Mayor 
(Alderman  J.  CardwoU)  coDCurred  with  all  that  Mr.  Pearson  liad 
Mid,  and  expreseed  the  opinion  that  the  light  was  desirable  bolh 
for  the  pablic  streets  and  private  consumption.  Dr.  Hnrdman 
asked  for  fi^rea  showing  how  possible  losses  would  be  provided 
for,  but  was  told  that  there  was  little  danger  about  tho  venture 
proving  a  failure.  In  Newcastle  it  had  boon  supplied  at  4^d.  per 
nnit,  less  10  per  cent,  in  gome  casee.  and  the  Tost  Othco  had  had 
it  for  3*6  unit.  Although  this  exceedingly  low  price  had  been 
charged,  a  profit  of  4  per  cent,  had  been  paid  on  ordinary  shares. 
Mid  b  per  cent,  on  debenture.  Mr.  Councillor  Sorgenson,  who 
paid  nearly  £'20()  per  annum  for  gas,  said  he  should  prefer  to  have 
the  electric  light.  Tho  Royal  Palaco  CJardona  Company  will  aUo 
take  it,  and  the  Kew  Tower  Com^iany  would  probably  become 
customers  instead  of  generating  their  own  electricity,  as  had  been 
iuggest^d. 

HAstlngs. — At  the  last  meeting  of  the  Hastings  Town  Council, 
the  Mayor  had  given  notice  "  to  call  attention  to  the  desirability 
of  lighting  the  Town  Hall  and  tho  Brossoy  Institute  with  electric 
U^ht,  ana  to  move  that  the  matter  be  referred  lo  the  Public 
Lighting  Committee  for  consideration  and  report."  Dr.  Croucher 
remarked  that  he  brought  forward  this  motion  on  the  scoro  that  it 
was  obvious  that  to  work  in  a  place  which  was  lighted  by  electric 
light  was  far  more  healthy  than  to  work  in  a  [Ahce  lighted  by  gas. 
With  regard  to  the  Braasey  Institute,  it  was  well  known  that  all 
the  rooms  were  more  or  less  dark.  Even  in  the  entrance  hall,  he 
believed,  there  was  never  a  ray  of  Hunlight.  There  wan  no  doubt 
that  on  the  score  of  health,  comfort,  and  economy  they  would  gain 
considerably  by  having  the  electric  light,  but  beyond  that  be  coa- 
odered  they  were  behmd  the  times  not  to  have  electric  light  in 
those  buildings.  Councillor  Duke  seconded,  and  said  in  advocating 
the  electric  light  he  did  not  do  so  under  any  oircumstances  in  opi>o8i- 
tion  to  the  gaBcompany,but  becaune  he  knew  by  |>ereonnl experience 
what  the  electric  light  was.  Ever  einco  ho  had  had  it  in  his  own 
establishment,  he  hnd  known  how  very  superior  was  the  air  of  the 
place,  and  he  wa«  conliHent,  if  the  Mayor's  proposal  waa  carried  out, 
the  result  would  be  everything  that  could  bo  dof^ired,  and  they 
would  find  the  electric  light  far  beyond  the  gaslight.  Of  course, 
it  would  come  to  the  question  of  cost,  which  would  come  before 
tho  committee.  Leavmg  that  question  out  for  a  moment,  there 
was  not  the  slightest  doubt  that  the  electric  light  was  tar  superior 
I  for  the  purpose.  He  hod  a  letter  from  Mr.  \V.  V.  Crake,  who  was 
'  interested  largely  in  the  Hastings  and  St.  Leonards  Museum. 
which  WAS  located  at  the  Brassey  Institute,  and  who  expressed 
himself  pleased  that  the  Mayor's  proposition  was  about  to  bebrougbt 
forward,  hoping  that  it  would  be  carried,  more  particularly  solar 
as  it  concerned  the  muHeum,  because  articles  ex[X)eed  there  were 
affected  bv  the  action  of  the  gas.  The  electric  light,  Mr.  Crake 
said,  would  be  far  superior  to  gas  in  the  museum.  The  motion 
was  agreed  to. 

Olaac^^w.  — Mr.  Uro.  in  moving  the  adoption  of  the  Gas  Com- 
mittee minutes  at  the  last  irlasgow  Town  Council  meeting,  asked 
for  an  authoritative  statement  as  to  the  poeilion  of  the  works,  and 
the  progress  that  was  being  mode  with  the  electric  lighting.  Mr. 
Burt,  in  seconding  the  motion,  said  that,  so  fur  oh  tho  workt^  were 
concerned,  thoy  nad  got  along  euccessfully.  He  admitted  tho 
delay  had  been  greater  than  was  antici()ated,  but  that  to  n  large 
extent  had  been  impossible  to  get  over.  As  far  as  the  incandcti- 
cent  light  was  concerned,  they  were  now  in  a  position  to  supply 
any  number  of  regular  customers.  All  that  retiuired  to  be  done 
was  to  connect  the  houses  with  the  mains  from  the  stations.  Of 
course,  it  was  not  reasonable  that  they  should  rush  on  with  that, 
■aeing  that  they  were  supplying  the  customers  with  current  from 
the  high'tenBion  station,  but  when  the  connectionH  were  made  with 
the  new  stations,  the  old  station  would  bo  clothed.  As  far  as  the 
0treetlighting  was  concerned,  the  delay  had  been  caused  in 
some  measure  by  the  Watching  and  Lighting  Committee  not 
getting  the  pillars  erected.  At  the  station  the  engines  were 
DOW  in  their  places,  and  tho  dynamos  would  be  also  there  in  a 
few  days,  and  the  committee  expected  to  be  able  to  turn  on  the 
current  for  tho  street-lighting  as  soon  as  the  lamps  were  in 
position.  The  number  of  lights  at  first  would  be  slightly  in  excess 
of  what  had  been  stut^l,  for  he  expected  that  Oeorge-Bc^uaro,  an 
well  as  Sauchiehall,  Henfiold,  Union,  and  Jamaica  fttreets  would 
be  lighted.  They  would  be  also  in  a  position  to  light  Argyll- 
•treet  were  it  not  that  the  operations  of  the  railway  company  pre- 
vented them  getting  tho  lumps  erected.  He  expected  that  before 
the  end  of  the  month,  and  })erhups  earlier  if  tho  lamps  wore  all 
erected,  they  would  be  in  a  position  to  light  theee  streets  with 
electricity.  Mr.  (iray  thought  that  Mr.  Burt  should  not  have 
extended  his  remarks  to  the  vV'atching  and  Lighting  CommiLtec. 
There  had  Wen  no  delay  on  the  i>art  of  that  couimitt«e.  There 
hod  been  some  delav  in  connection  with  the  laying  of  the  stones 
for  the  lamps,  but  the  committee  wore  not  re«ponitiblo  for  timt. 
The  minutes  were  approved. 

London  Connty  CounoU.— The  Highways  Committee  report 
that  they  have  considered  two  notices  from  the  London  Electric 
Hupply  Cornoration,  the  one  dated  January  17,  189.'*,  of  intention 
U>  lay  dii*tnDutingmains  in  I^ndon-road,  Southwark  Rridgo-road, 
and  Kewington-causeway,  and  the  other,  dated  January  19,  \H\y,i^ 
relative  to  similar  proposed  works  in  Eaton  s(|uare,  place,  and 


terrace,  and  Cleveden -place.  The  mains  will  ia  each  case  oonsist 
of  concentric  lead  covere<l  cables  drawn  into  cast-iron  pipes,  and 
thoy  see  no  obioclion  to  what  it?  proposed.  The  traffic  in  Newing- 
toticauseway  being  very  large,  tiiey  are  of  opinion  that  the  inter- 
ference with  it  should  last  for  as  short  a  time  as  mssible,  and  that 
therefore  the  works  in  the  thorouffhfare  should  be  carried  on 
continuously  until  oompletod.  Thoy  recommend  that  the 
panction  of  tho  Council  be  given  to  the  works  referred  to 
upon  the  following  conditions  :  That  the  company  do  give  two 
days'  notice  lo  the  Council's  chief  engineer  before  commencing 
tho  works,  in  the  carrying  out  of  which  only  one  side  of  any 
thoroughfare  shall  be  obstructed  at  one  time  ;  that  the  works  in 
Newington-causeway,  when  once  commenced,  shall  be  carried  on 
eontinuouely  by  day  and  by  night  until  completed;  that  the 
mains  bo  laid  under  the  footways,  and  bekept9in.  below  the  under 
side  of  tho  paving  wherever  it  is  found  practicable  to  do  so  ;  that 
tvhere  the  mains  cross  the  carriogewayti  they  be  kept  at  the  same 
depth  below  the  concrete  or  tho  rood  material  as  the  case  may  be  ; 
that  no  pipes  of  larger  size  than  5in.  shall  be  used  ;  that  no  street 
boxes  shall  be  constructed  until  the  i>ositionB  for  and  the  mode  of 
construction  of  them  shall  have  been  submitted  to  nnd  approved  by 
the  Council's  chief  engineer  ;  that  all  pipes  oroiieningsiromorinto 
the  boxes  shall  be  of  i^uch  t>.hape  as  to  remove  all  risk  of  injury  to  tho 
covering  of  the  cables ;  that  all  cablescrofising  tho  boxessholl  be  sup- 
ported U'om  below  in  the  boxes;  that  all  service  lines  or  small  cables 
shall  be  protected,  where  leaving  the  boxes,  by  an  extra  lead  cover- 
ing or  by  wooden  stoppers,  and  shall  nl»io  have  a  comber  wire  of  suflS- 
ciont  size  airried  from  the  service  to  tho  main  caole,  in  good  con- 
nection with  the  lead  or  iron  outer  casing  ;  and  that  tho  ends  of 
all  mains  terminating  elsewhere  than  in  a  box  shall  be  securely 
nrotected  by  iron  cans,  in  addition  to  any  other  covering.  They 
nave  also  coneiderea  a  notice  from  the  llouse-to-House  Electric 
Light  Supply  Comfiany,  dated  January  19,  1^93,  of  intention  to 
loy  mains  in  Earl's  Court-rood,  from  Richmond-road  to  Earl's 
Court-square,  and  u  further  notice,  dated  January  '24,  1893,  from 
the  same  company  relative  to  propof«ed  extension  of  mains  in 
(Jloucesterroad  from  Old  Brompton-road  to  near  the  north 
side  of  Hereford  B^iuare.  In  each  case  the  mains  will  be  laid 
in  3in.  cast-iron  pipe!* ;  and  they  see  no  objection  to  tho  pro[jOBod 
works.  They  recommend  that  the  sanction  of  the  Council  be  given 
to  the  works  referred  to.  A  notice  haa  been  given  by  the  Weal- 
minater  Electric  Supply  Corporation  of  intention  to  lay  mains  on 
the  north  side  of  Aldford-street.  Mayfair.  The  uroposod  works 
n]>[>oar  to  be  unobjectionable,  and  they  recommena  that  sanction 
be  given.  The  City  of  London  Electric  Lighting  Comjiany  has 
given  a  notice  dated  January  24,  1S9.'1,  of  intention  to  lay  mains 
with  the  necessary  street  boxes  (under  the  Southwark  Electric 
Lighting  Order,  lS9l)onboth  sides  of  Blackfriars  Bridge,  along 
Blaekfriarsroad  (part  of),  Southwark-atreet,  John-street,  Holland- 
street,  across  and  along  Bankside,  Great  Gnildford-street,  Park- 
street,  Southwark  Bridge  (east  side),  and  across  and  along  a  part 
of  Southwark  Bridge-road.  The  fmrticulars  furnished  by  the 
company  are  insufficient,  and  it  has  boon  asked  to  supply  further 
details.  In  order  that  the  works  may  not  bo  proceeded  with 
before  the  Council  is  in  possession  of  the  proper  information,  the 
Highways  Committee  recommend  that  the  Council  do  formally 
diftapproiv  the  works  referred  to  in  the  notice  dated  January  24, 
189.'S,  of  the  City  of  London  Electric  Lighting  Company, 

Portamoutli. — The  following  re|^>ort  of  tho  Electric  Lighting 
Committee  was  presented  to  the  ouarterlv  meeting  of  the  Ports- 
mouth Town  Council  held  on  Tuesaay  :  *' Your  committee  submit 
the  tenders  receivof!  for  the  three  sections  of  Contract  No,  2  in 
connection  with  the  electric  lighting  scheme.  Section  No,  1  com- 
prising boilers,  engines,  etc.;  section  No.  2 dynamos,  transformers, 
etc. ;  and  section  No.  3  turbine  alternators  : 

Section  Section  Section.-.  „^_^, 
No.  1.    No.  2.   No.  3.  ^^®"®'^' 
Electric  Construction  Corporation  £15,441    £8,652        —  — 

Brush  Electrical  Company     15.850      9,360  £1|7G0  £26|96() 

WiUonsand  Robinson    18.086        _  _  _ 

l>o.  (alternative)  18,276      4,285       —  — 

S.  ^.  de  Ferranti,  Limited    18.094     11.618     1.750    31.4d2 

Do.  (alternative) 17.794     11.118     1,650    30,462 

I)o.  (alternative,  combined  plant)       —  —  —      31,250 

Do   (alternative,  combined  plant)       —  —  —      34,510 

Hammond  &  Co.  and  Fowler  &  Co.     16,906    10,691     1,876    29,250 

Do.  (alternative) 17.721         _  _  _ 

I>o.  (alternative)  15,640         _  _  _ 

0.  E.  Bollifl  and  Co 21.500         _  _  _ 

J.  G.  Statterand  Co 16,671      9,787    2.060    27,890 

Siemens  Bros,  and  Co —  8,644       —  — 

H   M.  Leaf   —        13.500       —  — 

Fullertou  and  Co 14,500        —  _  _ 

Vates  and  Thorn 14,280        —  -,  ^ 

Sharp  and  Kent  16,876        *-        1.835        — 

C.  A.  Parsons  and  Co —  —        1,760        — 

Carnckand  Wardale 13,670        _  _  _ 

Laing,  Wharton,  and  Down  Con- 
struction Syndicate    —        11,127       —  — 

Johnson  and  Philli(is   —  9,347       —  — 

James  Watt  and  Co 13,780        —  _  _ 

Orhkeand  (Jorham —        11.910     1,865        — 

Utimer  Clark.  Muirhead,  and  Co.     14,484       8,654     1,837     24,976 

Daniel  Adamson  and  Co «     16,050        —  —  — 

Julius  O.  Neville  and  Co Not  on  form  of  tender. 

Your  committee  considered  carefully  the  whole  of  these  tenders, 
although  Home  of  tfiom  were,  in  fact,  variations  from  the  specifi- 
cation, and  the  whole  of  tho  tenders  wore  referred  to  tho  oagi- 
Deers  for  their  consideration  and  advice.     Your  committee  were  at 
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first  diaposed  to  reoommend  the  acoeptanco  of  Messre.  Yates  and 
Thorn 'h  lender  for  Section  I  ;  tliat  of  the  Electric  rnnatruction 
Corporhtion  for  Section  2  ;  and  thnt  of  Mtwera,  rureotip  and  Co. 
for  Section  3  ;  hut  it  will  be  ^«on  that  Metwrn.  S.  Z.  do  ForrHtili 
and  Co.  fubmitted  an  alternative  tender  for  directiunning  plant, 
which  provided,  however,  for  u  much  larger  output  thnn  hnd  been 
contemplated,  and  they  then  submitted  a  prouoaal  for  a  reduction  in 
the  plant  and  a  cooperation  with  Moe^rs.  \  ate  and  Thoin,  a»  the 
makers  of  the  engines  and  boilers  uropofted  to  bo  recommended, 
which  appeare<l  to  offer  many  aavantuLreH.  This  proposhl  was 
therefoie  furtlicr  rnnisidered.  and  the  engineers  were  again  cou- 
eulteil,  and  they  have  |x>intod  out  that  there  are  many 
advaniog^cs  which  will  accrue  from  the  adoption  of  ttue* 
Utter  flUfr^estion  Under  it  the  total  price  for  Sections  I  and  2 
will  bo  1^*21,780,  and  it  will  therefore  be  noon  that  this  sum  will  bo 
£434  below  the  total  of  the  lowest  tenders  for  Sections  1  and  2, 
apart  from  the  question  of  whether  the  joint  tender  would  bo 
more  advantageous  in  other  respeete.  The  engineers,  however, 
report  that  there  will  be  prcat  economy  in  simce  in  the  engine- 
room,  a  reduction  in  the  number  of  machines  requiring  eui»orvi- 
BlOD,  a  considerable  saving  in  fuel,  an  incre^ised  output  at  present, 
and  a  saving  in  capital  u|>on  the  tenders  which  it  was  at  hrst  pro- 
iXMed  to  recommend  of  ^1,152.  Under  these  circumstances,  and 
Doarinp  in  mind  the  ndvanta^en  which,  a*  stated,  will  accrue  from 
the  tender  of  Messrs.  Yatew  and  Thoni.  and  Messrs.  S.  Z.  de 
Ferranti  and  Co,  for  Soctionn  1  and  '2.  your  coniraittoo  rocom 
mend  that  such  tender  be  accepted  at  £"2l,7Ko.  Your  committee 
also  recommend  that  the  tender  of  Mossra.  Tarttons  and  t*o.  for 
Section  3  be  accepted  at  £1,750.  Your  committee  submit  a  cer- 
tificate from  Messrs.  NValler  and  Manville  for  (.layment  to  the 
contractor  for  the  erection  of  the  electric  lighting  station  in  <iun- 
wharf-road,  of  the  sum  of  £240,  on  account  of  the  work  executtwi, 
and  recommend  that  Buoh  amount  bo  paid.  The  report  was 
adopted. 


PROVISIONAL  PATENTS,  1898. 


aoio. 

9(H4. 
2059. 

2134. 
2145. 


2272. 


2280. 


Jascaky  30. 
Imnrovementa  In  eleotrlolty  meters,  worked  from  a  oea- 

tral  position.     William  Harding  Soott,  Gothic   Works, 

King-street,  Norwich. 
Improvement*   In    mechanical  pianos  or  otber  moslo&l 

Instruments   workod  by   electricity.      Sir  David    Lionel 

Salomom^,  Hart.,  1,  ^lueen Victoria-street,  London. 
ImproTsmenta   In   or   rolatlag    to  tslecfraphy.     Albrocht 

Heil,    323,    High   Holborn,    London.     (Complete  s|>ocifi- 

cation. ) 

Jaxpaby  31. 
Improvements  In  porotis  vessels  or  pots  and  dlapHragms 

for  secondary  and  primary  batteries.     ^Jeorii^o  Lent/, 

28,  Southampton  buildintjc",  Chanc*3ry  lane,  London. 
Improvements    in    dynamo  -  eleotrtc    maoblnes.     flenry 

Harris   I>ake,  45,  Southam]jtonhuildin^H,  (Chancery-lane, 

London.     ^Robert  Lnndoll  and  Edward  Hibbord  Johnson, 

Untterl  States.)     (romplelo Hjiccification. ) 
Improvements  in  or  eonneoted  with  eleetrlo   arc  lamps. 

John  Henry  Rose,  lOG,  Fleet-streeb^  London. 
Beating  liquids  by  oleotrlolty.     LchUo  Bradley  Miller  and 

Mnurico  Walter  Woods,  2,  Oray's  inn -road,   London, 
An  Improved  apparatus  for  registering  tolophono  calls. 

Ludwig  Kahn,  45,  Soathampton-buildin>rg,  Chancery  lane, 

London. 

Fkbri'ary  I. 
Improvements  in  apparatus  for  transmitting  movements 

or  Indications  by  oloctricity.   Thomaa  O'Brien,  U,  B.itik- 

Htroot,  ManchoHter. 
Improvomonts  relating  to  tolophono  transmitters.   Henry 

Alfred  Chnrle.'^  Snundern  and   Alfrod  C'hurlcH  Brown,  124, 

Chancery- lane,  London. 
Improvements    In    balances.      William    Thomfion,    Baron 

Kehin,  ir>4,  St.  Vincent-street,  Olast^ow. 
An  instrument  for  the  measurement  of  eleetrlo  currents. 

William      Thonif«on,    l^ron     Kelvin,    154,    St.    Vincent- 

street,  (Ila.sgow. 
Improvements  *n  photographic  printing  by  oleotric  light 

and  in  apparatus  therefor.     •latnOf'  K^'Hnlun  Anderi^ou 

(Jwynne,  Brooke-street,  Holborn,  London. 
Improvements  in  altomatlng-ourront  arc  lamps,     James 

£glinton    Anderson    (iwynne,    Brooke-Htreet,    Holborn, 

London. 
Improvements  In  electric  oooklng  or  heating  apparatus. 

Sir  David    Lioiiel  SaloinontJ,  Bart.,  Brooinhill,  Tunbrid^o 

Well.- 
Improvements  in  the  method  of  and  apparatus  for  the 

eleotrolytloal    separation  of   the    bases  of  salts,    and 

of   compounds    of  the   same    from    saline    solutions. 

Claude  Theodore  James  Vautin,  1,   Queen  VicLoria-Htrcot, 

London. 
Improvements  In   electric  light    hAngers    er  supports, 

Herber  Luther  Holt,  45,   Southamptou-buildingB,  Chan- 

oery-lane,  London. 

Fkbrhary  2. 
Xlectrlo  toy.     John   TXairr   England,    21,    (.harlos-fltreot, 

Royal-creecent,  Notliag  Hill,  London. 


^U.  A.  new  or  Improved  apparatus  for  the  eleotrolyKlfl  of 
salino  solntlaas.  .Tame,-  Ballaniyno  Hannay,  Whitehall 
Club.  I'arHanient-t^tieet,  London. 

2J418.  Klectrictool.  <;eor^;e  Henry  Williams,  52,  Chanoery-lftne, 
Ixindon.     (Compltte  j<|)oi'itication.) 

'2^{*J0.  Slootro^ohomical  cementation  for  separating  copper 
from  solutions  by  means  of  Iron.  Raimondo  (Jonedcro, 
r)*2.  Chancery  lane,  Ijondon. 

2329.  Improvements  in  the  manufaotnre  of  white  lead  eleotro- 
lyUoally.  Jaraee  Charles  Richardson,  6,  Bream's  build- 
in^*,  Chancery  lane,  London. 

'2XM.  Improvomonts  in  secondary  electric  storage  batteries  or 
accumulators.  Nathan  Huntley  Edgerton.  70,  Chancery- 
lane,  lx>ndon. 

2^Ci4.  Improvements  in  eleotrie  inoandesoent  lamps.  Ernest 
Bailey  and  (ieorgo  Mortimer  (lordon,  Broa<l-iitroet  House, 
Old  Broa<lstreet,  I.<ondon. 

'23G1.  An   improved    depolarising   material  for    galvanic  ele- 
ments.    Franz   Szymanaki,    45,    Southampton-buildings, 
Chancery  lane,  London.     (Complete  apocitication.) 
Fkbkuary  3. 

'2.')75.  Improvements  in  and  relating  to  Insulating  supports  for 
electrical  conductors.  Alfred  Reeling  Bennett,  22,  St. 
.MhauH-road,  Harlenden,  London. 

2.'^<1.  Improvements  in  and  relating  to  ships'  telegraphs.  John 
William  Hay,  S,  (^'anningplaco,  Livor|X)oI. 

24f)2.  Improved  olectrleal  alarm  for  use  In  connection  with 
steam  gauges  Arde^hir  Tamuljee  Mir7Ji,  70,  DennHgate, 
Manchester. 

240.N  ImprovemonU  in  the  means  of  distributing  electrical 
energy  and  in  dynamos  and  other  apparatus  therefor. 
John  Au^uisitine  Kingdon,29,  MarU>orough-hill,  St.  John's 
Wood,  London. 

2455.  Improvodfrictlott  ooupHng  for  the  carbon  feed  mechanism 
of  electric  arc  lamps.  Joseph  Jcrglc,  Kd,  Strand, 
London.     (Complete  Hpocification  ) 

24Q3.  Improvements  in,  and  apparatus  for,  the  electrolysis  of 
solutions  of  salts  or  compounds  of  the  alltalies,  more 
especially  intended  for  the  mannfooturu  or  production 
of  alkalies  and  chlorine,  and  for  bleaching.  Julius 
Marx,  47,  Lincoln's  inn-tieldH,  I.<ondon. 
FEiiia'AKV  4. 

2494.  Improvements  in  telephone  enunolators.  Alfred  Whalley, 
Mount  View,  Hel*«by.  near  Warrington.  tComploto  speci- 
tication.) 

2520.  Improvements  in  apparatus  for  automatically  indicating 
and  registering  the  sooro  obtained  in  electric  target 
practice.  Alexamler  ilameri  Eli,  76,  Chancery-lane, 
London. 
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SPECIFICATIONS  PUBLISHED. 

1891. 
Electrolytic   apparatus  for  making  caustlo  soda,   etc. 

Bamberg/.     (Second  edition.) 

1892. 
Klootrlo  lamps.      Drake  and  others, 
Electrical  batteries.     Lauront-Ci'Iy  and  Finot. 
Arc  lamps       Hrockio. 
Switchboard  systems   for  telephone  exohangea      Kijigi*- 

bury.     (Wcntorn  Elcctrio  C*ompany.) 
Electric  batteries.      M.upiay. 
Secondary  batteries,  oto.     (rennain. 

Electrical  conductors.      lIolmoH. 

Electric  railway  system.      Irii^h. 

Electric  arc  lamps,      tlan^cn. 

Electric  light  bracket.     {J\}t'ri\{t. 

Eleetrlo  contact  breakers.      Ktliridgo. 

Incandescent  electric  lamps.     Von  Mito. 

Secondary  batteries.      Kroeker. 
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NOTES. 


Fraud.— Frederick  H.  Whipple,  of  "Whipple's  Re- 
port8«"  baa  been  convicted  of  fraudulerit  issue  of  drafts. 

Institation. — On  Thursday  next,  the  23rd  inst,  Mr. 
W.  M.  Mordey  will  read  his  paper,  "  Note  oti  Testing 
Alternators." 

Carpenters'  Hall. — Prof.  Si!vanus  Thompson  will 
lecture  at  the  Carpen'ters'  Hall  on  '*  Electric  Lighting  "  on 
Wednesday,  March  Ist 

Appointments. — An  advertisement  appears  elsewhere 
for  a  superintendent  engineer,  to  take  charge  of  high- 
tension  station  ;  also  for  a  draughtsman  to  electrical 
engineers. 

Utilising  the  Thames.— The  Windsor  Waterworks 
Committee  have  recently  had  an  interview  with  Mr.  Liardet 
&nent  his  new  water  turbine,  for  use  in  shallow  falls,  as 
■een  in  use  at  Cowley  Old  Mills,  where  20  h.p.  are  obtained 
Windsor  is  unable  to  make  use  of  the  water  power  at 
present,  but  Eton  and  Slough  are  spoken  of  as  possibly 
likely  to  attempt  to  utilise  their  natural  resources. 

Swindon. — The  Swindon  New  Town  Local  Board  are 
inviting,  by  advertisement,  tenders  from  companies  or 
firms  to  undertake  the  electric  lighting.  Plans  and  par- 
ticulars can  be  obtained  of  the  surveyor,  Sveiudon,  or  of 
Mr-  J.  G.  W.  Aldridge,  9,  Victoria-street,  Westminster. 
Tenders  must  be  sent  in,  giving  terms,  system,  and  con- 
ditions of  purchase  after  given  period,  by  May  1  next. 

Windsor  Castle. — The  small  engine  and  dynamo 
which  have  hitherto  supplied  such  electric  light  as  has  been 
allowed  in  Windsor  Castle  have  recently  been  removed, 
and  replaced  by  a  Davey-Paxman  50  h.p.  engine  and  a  Brush 
dynimo  of  proportionate  size,  which  have  been  at  Bucking- 
ham Palace  for  some  time  past,  and  have  been  worked 
there  to  a  slight  extent.  The  change  is  suggestive  of 
extension  in  the  lighting  of  the  Castle. 

H  Lecture. — At  Shaftesbury  Hall,  Leeds,  Prof.  Stroud, 
of  the  Yorkshire  College,  lectured  on  Monday  to  an  appre- 
ciative audience  on  the  electric  light.  With  the  aid  of 
lantern  slides  Dr.  Stroud  explained  how  currents  of  elec- 
tricity are  produced  in  a  dynamo,  and  explained  the  working 
of  various  kinds  of  dynamos-     Ho  gave  illuabrationa  of  the 

I  effect  of  the  heat  generated  on  difTorent  kinds  of  metals,  and 
described  how  the  various  kinds  of  lamps  are  made  and 
used. 
Cantor  Leotores. — The  fourth  and  last  lecture  on 
"The  Practical  Measurement  of  Alternating  Currents,"  by 
Prof.  Fleming,  will  be  given  next  Monday  before  the 
Society  of  Arts,  dealing  with:  alternating- current 
ergmeters ;  meters  for  energy — Shallenberger,  Thomson, 
Brills,  Frager,  Ferranti  ;    meters  for  quantity — Meiigarini, 

■  Richard,  Frager ;  watt-hour  meters  on  high-tension 
primary  circuits ;  methods  of  measuring  total  output  of 
alleriiating-current  stations ;    efficiency    of   supply  ;    con- 

_^     elusion. 

I  Pontypool. — Messrs.  W.  Jones  and  Son,  Newport, 
contractors  for  the  Pontypool  central  station,  have  begun 
building  the  station.  The  town  will,  in  all  probability,  bo 
partially  lighted  by  the  end  of  May.  Ail  the  principal 
shops  are  together,  and  the  total  length  of  mains  required 
for  them  is  only  600  yards,  and  the  com[)any  have  already 

H     been  promised  1,300  lights,  which  is  rather  more  than  two 

"  lights  |>er  yard.  About  four-fifths  of  the  share  capital  has 
already  been  taken  up.  The  electric  contractor  is  Mr. 
Howell,  of  Llanelly,  who  is  one  of  the  directors  and  a  large 
sbareholdor, 
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Bnrglar  Alarme. — A  determined  attempt  at  burglary 
in  the  sho|>  of  Messrs.  Walter  Cross  and  Co.,  jewellers, 
Holywell-street,  was  thwarted  early  yesterday  morning 
owing  to  the  fact  that  when  the  burglar  had  effected 
entrance  into  the  premises,  he  set  ringing  a  "burglar 
alarm,"  the  sound  of  which  was  conveyed  by  telephone  to 
the  residence  of  one  of  the  members  of  the  firm,  who  at 
once  informed  the  {>olice.  The  shop  was  speedily  sur- 
rounded by  constables,  but  the  thief  had  taken  fright  and 
made  off,  without,  however,  securing  any  booty. 

Antomatic  Safety  Lampposts. — We  described  some 
time  ago  the  new  type  of  lampposts  for  the  City  lighting, 
in  which  the  movement  of  a  handle  actuated  a  bar  running 
up  the  post,  throwing  out  the  projecting  bars  which  form 
the  steps  of  a  ladder,  up  which  the  trimmer  climbs.  This 
handle,  in  the  latest  typo,  has  now  been  made  to  also 
actuate  the  arc  lamp  switch.  The  arrangement  has  the 
very  definite  advantage  of  making  the  lamp  perfectly  safe 
for  the  attendant.  It  is  impossible  to  climb  the  post 
without  cutting  olT  the  current.  These  ladder  lamp>-pillar8 
were  introduced  by  Messrs.  G.  Smith  and  Son,  of  the  Sun 
Foundry,  Glasgow,  and  seem  to  have  proved  their  useful- 
ness. The  addition  of  the  safety  arrangement  should  serve 
to  make  them  the  standard  type  of  arc  lamp-pillars  for 
public  street-lighting. 

Phosphorescent  Photometric  Standard. — At  the 
Acad^mie  dee  Sciences  on  January  16,  M.  Becquerol 
presented  some  notes  by  M.  Charles  Henry  on  **  Phospho- 
rescent Sulphide  of  Zinc  considered  as  a  Photometric 
Standard,"  and  on  "  The  Minimum  Perceptible  Illumina- 
tion." According  to  his  researches,  within  very  wide 
limits,  and  consequently  in  conditions  easy  to  realise, 
which  correspond  to  luminous  saturation,  the  quantity 
of  light  emitted  by  phosphorescent  sulphide  of  zinc  at 
any  given  instant  is  independent  of  the  distance  of  the 
magnoaium  flame,  independent  of  time  of  illumination,  and 
independent  of  the  thickening  of  the  coating  of  sulphide  ;  in 
a  word,  sulphide  of  zinc  when  phosphorescent  presents  to 
the  highest  degree  the  characteristics  required  for  a  secon- 
dary photometric  standard.  M.  Charles  Henry  has  then 
applied  the  law  of  loss  of  luminosity  of  sulphide  of  zinc  to 
the  debet  mination  of  the  minimum  illumination  perceptible, 
which  he  finds  equal  to  29  x  I0~^  candle  at  one  metre. 

Bronze  Telegraph  Wires. —  A  peculiar  effect  in  tele- 
graphic work  is  noted  by  E.  fiuels  in  the  Journal  TiU- 
grofphiqtu,  an  abstract  of  which  is  given  in  the  Journal  of 
the  Institution  as  follows:  '*  Bronze  wires  were  first  brought 
in  for  telephone  work,  and  were  found  a  great  improve- 
ment. When  the  author  first  tried  them  for  telegraph 
work  on  a  long  Belgian  line,  he  found  that  they  were 
subject  to  a  peculiar  fault.  He  had  two  parallel  lines 
across  Belgium  in  the  main  Paris-Berlin  route.  These 
both  usually  worked  Hughes  satisfactorily.  At  times, 
however,  he  found  the  two  lines  afTect  each  other  very 
badly,  but  then  one  could  bo  worked  Morse  and  the  other 
Hughes.  The  interference  occurred  only  in  dry  weather, 
and  towards  the  middle  of  the  day — not  at  all  on  damp 
days.  After  much  trouble,  the  author  found  that  the  fault 
was  duo  to  static  induction,  which  was  counteracted  in  iron 
wires  by  inductance,  but  the  inductance  in  the  bronze  wires 
being  so  much  less  allowed  it  to  show  itself.  The  fault 
was  much  decreased  by  using  Van  Rysselberghe  apparatus, 
which  partially  restored  to  the  line  the  inductance  that  it 
lacked." 

Units. — We  give  this  week  the  suggestions  of  the 
Committee  for  the  Electrical  Congress  at  Chicago.  M. 
Hospitaller,  in  L'lnduMrit  bUeclrupic,  congratulated  the 
committee  on  the  hippy  idea  of  opening  the  discussion  in 
the  journals  and  finishing  it  only  at  the  congreas.     lie 
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waxes  very  wroth,  however,  over  some  of  the  terms  pro- 
posed, especially  the  word  "  voltage,"  which  has  become 
more  or  less  accepted  in  English-speaking  countries  for 
electrical  pressure  or  difference  of  potential.  It  is  son^ht  to 
give  the  sanction  of  the  congress  to  this  term.  M.  Hospitalier 
thinks  it  should  not  be  admitted  for  one  instant,  or 
it  will  be  necessary  to  sanction  the  terms  "amperage," 
"ohraage,"  "wattage,"  and  "  joulage,*'  as  synonymous 
of  current  density,  resistance,  power,  work,  etc,,  which 
would  be  "  toiU  siviplancnt  ahuidc.  Science  must  create  a 
language  and  not  a  slang."  Here  we  have  the  recommen- 
dations of  the  committee  as  to  discussion  fully  justified. 
The  discussion  is  opened,  though  as  yet,  perhaps,  on  minor 
points.  It  is  evident  that  the  congress  ought  not  to  wa^te 
its  time  on  too  debateable  or  "  simply  absurd  "  recommen- 
dations, if  such  there  be.  Those  that  wish  to  increase, 
change,  or  slaughter  the  units  must  gird  their  loins  for  the 
fray,  discuss  decorously,  and  abide  by  the  decision  of  tho 
majority,  or  the  best  argument. 

Commanioation  with  LigrhthoaseB. — Tho  first 
report  of  the  Royal  Commission  apjiointed  to  enquire  into 
the  desirability  of  connecting  certain  lighthouses  and  light- 
vessels  with  the  telegraphic  system  of  the  United  Kingdom 
by  electrical  communication,  has  just  been  issued.  The 
Commission  rticommends  that  the  Goodwin  (North  Sand 
Head),  Kentish  Knock,  Shipwash,  Harboroughj  and  Scar- 
weather  light-vessels  be  immediately  connected  by  tele- 
phone. The  Commissioners  also  recommend  for 
immediate  connection  the  Gunfleet  pile  lighthouse, 
.which  stands  on  the  south-east  part  of  the  Guntlciot  Sand, 
aud  commands  a  view  over  a  groat  (mrt  of  the  Sunk 
and  Long  Sandbanks,  and  that  electrical  communication 
by  aerial  wires  be  established  in  connection  with  the 
following  lighthouses — viz,  Hart  Point,  Anvil  Point, 
Needles,  Orfordness,  Girdleness,  Nors  Head,  Cantick 
(Orkney),  Mull  of  Cantyre,  Corsewull  (Stranraer),  Mull  of 
Galloway,  Douglas  Head,  Point  of  Ayre,  Nash,  Bull  Point, 
Hartland  Point,  Minehead  (Dungarvan),  Hook  Point 
(Watorford),  and  Bailey  (Howth).  Of  these.  Bull  Point  and 
Hartland  Point  have  already  been  connected  by  telephone 
with  the  coastguard  line.  It  is  also  recommended  that  the 
Tuskar  Rock  lighthouse  and  the  lighthouees  on  the  ishnds 
of  Caldy  and  Lundy  be  connected  with  the  mainland  by 
means  of  continuous  cables.  lb  is  thought  that  the  Fastnet 
Kock  lighthouBO  would  be  the  best  adapted  for  further 
testing  the  system  of  communication  by  a  non-continuous 
cable,  and  that  it  would  prove  a  valuable  station  for  giving 
notice  of  disabled  vessels  aud  communicating  storm  warn- 
ings, and  the  Commission  recommend  that  this  lighthouse 
should  be  selected  for  the  experiment. 

The  Junior  Eu^ineerins  Society. — At  a  meeting  of 
this  society,  held  at  the  Westminster  Palace  Hotel  last 
Friday,  Mr.  S.  Boulding  in  the  chair,  a  paper  on  "  The 
Application  of  Small  Electric  Motors "  was  presented 
jointly  by  two  members — Mr.  Douglas  Heap,  M.I.Mech.R, 
and  Mr.  Arthur  Heap,  Stud.LE.E.  After  giving  an 
account  of  the  several  types  of  motors  in  general  use,  and 
the  purposes  for  which  they  were  specially  adapted,  the 
authors  described  the  various  systems  of  gearing,  in  con- 
nection with  which  parohide  leather  was  mentioned  as  a 
material  which  had  been  satisfactorily  applied  in  the 
manufacture  of  belts,  ropes,  twist,  bevel,  gear,  and  pinions. 
The  requirements  of  the  several  electric  power  supply  com- 
panies in  regard  to  the  use  of  motors  were  tabulated,  and 
the  simple  arrangement  introduced  by  Mr.  Baron,  manager 
of  the  St.  Pancras  central  station,  for  supplying  current  to 
electric  motors  during  the  day  time,  at  the  cheap  rate  of 
3d.  per  Board  of  Trade  unit,  was  explained,  the  great 
advantages  of  the  device  both  to  the  supply  company  and 


to  the  consumers  being  pointed  out.  The  paper  next  dealt 
with  mechanical  and  electrical  tests  which  the  authors  had 
made,  the  results  of  running  actual  plants  being  given, 
showing  their  cost  and  efficiency.  These  inclnde<l  tests  of 
an  electric  capstan,  saw-mill,  hoist,  and  other  machines 
where  small  electric  motors  were  :ip|)]icable.  Special  appli- 
ances were  next  considered,  inchidirig  the  electric  riveter 
of  M.  Piat,  and  Mr.  Rowan's  electromamietic  drilling 
machine.  Attention  was  drawn  to  the  working  facilities 
of  such  tools  as  compared  with  those  of  the  ordinary  kind, 
in  ship  and  bridge  building,  and  for  other  constructional 
purposes  of  a  similar  nature.  In  conclusion,  some  of  the 
general  precautions  to  be  observed  in  running  small  plants 
were  referred  to,  and  the  methods  of  coupling  up  the  mains 
to  the  motor  were  described.  Some  of  the  motors, 
together  with  other  specimens,  were  exhibited  to  the 
meeting.  An  animated  discussion  followed  the  reading  of 
the  [taper — Messrs.  H  B.  Vorley,  Callow,  A.  H.  Dykes, 
B.  II.  Joy,  A.  WiHiams,  W.  B.  Clarke,  A.  W.  Marshall. 
W.  J,  Tennant,  and  others  taking  part. 

Electrical  Railways. —Dr.  E.  Hopkinson's  paper  on 
"Electrical  liailwaya,"  before  the  Civil  Eiigineers  on 
Tuesday,  dealt  almost  entirely  with  the  working  of  the 
South  Loudon  line.  Figures  as  to  cost  of  working  were 
given  which  will  be  read  wicb  great  attention  by  those 
who  can  obtain  the  paper,  dealing  as  they  do  with  one  of 
the  lartrest  enterprises  of  this  kind  at  work  in  Europe. 
The  engines  average  230  indicated  horse-power  each,  or 
otily  onc-balf  of  full  load  ;  and  they  consumed  27 Ub.  |>er 
indicated  horse-power  hour,  as  compared  with  221b.  at  half 
load,  obtained  with  Willans  high-speed  engines.  The  com- 
bijied  elliciency  of  engine  and  dynamo  is  78  per  cent,  at  full, 
70  per  cent,  at  half  load,  and  65  per  cent,  at  quarter  load. 
They  consume  8  041b.  of  North  Country  coal  per  Board  of 
Trade  unit.  With  average  load  the  loss  in  long  feeders  is 
57  per  cent.,  and  in  distributors  35  per  cent.,  a  total  of 
9  2  per  cent.,  say  10  per  cent.,  equal  to  IJ  tons  of  coal 
per  day,  which  exactly  comes  to  the  interest  on  X7,000 — the 
actual  coat  of  conductors.  The  coal  burnt  is  35  to  40  tons 
a  day.  The  electrical  efiiclency  of  the  system  over  all  is 
62  per  cent.,  and  the  average  efficiency  of  locomotive  70  per 
cent.  The  total  cost  of  running  is  6'ld.  per  train  mile 
without  wages,  as  against  6'3d.»  the  total  guaranteed  cost, 
or  less  by  20  per  cent,  than  the  guarantee,  and  this  though 
the  trains  are  30  per  cent,  heavier.  In  additional  tables 
the  details  of  cost  to  December  31,  1892,  were  given  :  Train 
mileage,  214,417;  uumber  of  passengers,  3,317,602.  Cost 
of  generator  station  working,  including  renewals  and 
rejmirs :  wages,  PI  2d. ;  fuel,  2'42d.  ;  water  and  gas, 
0-28d.;  oil  and  stores,  0-41d.;  repairs,  0-36d.;  a  toUl 
of  4'59d.  per  train  mile,  or  equal  to  l*5Gd.  per 
Board  of  Trade  unit.  The  cost  of  locomotive  working, 
including  r epai rs,  was  :  ge n e rati  ng  station,  as  above, 
4'59d. ;  wages,  l'98d.  ;  oil  and  stores,  O'lOd.  ;  repairs, 
0*23d. ;  toUl,  ^6'90d.  per  train  mile.  The  figure  l-56d. 
per  trade  unit  will  interest  central-station  engineers,  as  it 
is  the  lowest  of  any  genei^ating  statioi^  save  Bradford, 
which  generates  at  l'41d.  per  trade  unit,  but  using  cheaper 
coal ;  at  Pall-mall  tho  cost  is  2-26d.  Dr.  Hopkinson  justi- 
fies the  use  of  jockey  pulleys,  mathematically  showing  that, 
when  the  speed  of  displacement  travelling  by  wave  motion 
forward  is  exactly  equal  to  the  speed  of  belt,  there  is  very 
little  loss  of  friction  ;  and  this  condition  is  secured  with  a 
link  belt  running  at  3,500ft.  per  minute,  with  a  tension  of 
1, 6001b.,  and  weighing  81b.  per  lineal  foot.  As  to  use  of 
locomotive,  the  weight  is  four  tous  of  frame  and  six  tons  of 
motor  ;  the  motors,  if  separate,  would  have  to  be  heavier  in 
total,  and  the  car  frames  would  have  to  be  made  heavier — 
there  might  be  a  saving  of  two  tons,  1  per  cent,  or  2  per 
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cent,  an  advantage,  thought  Dr.  Hopkinson,  greatly  out- 
weighed by  having  the  motors  on  one  vehicle. 

Hiffh  and  Low  Tension  Systems  — Perhaps  the 
most  interesting  part  of  the  discussion  on  Dr.  Fleming's 
paper  on  alternate-current  tranaformera  was  in  his  own 
reply  last  week,  whore  the  profespor  was  lost  in  the  con- 
tractor for  a  while,  and  hard  figures  wore  slung  at  hia 
opponents.  Dr.  Fleming  takes  the  all-day  work  of 
a  transformer  on  a  10  per  cent,  load^  through  the 
24  hours,  as  11  hours  at  0  load.  5  at  Jth,  4  at 
^th,  3  at  Jth,  and  1  at  Jth  of  full  load,  equiva- 
lent to  2o  hours  at  full  load,  very  nearly  10  per 
cent.  He  first  compared  the  energy  in  watt-hours  going 
into  the  primary  at  these  various  loads  with  that  given 
out  at  the  same  loads :  this  for  a  "  Hedgehog "  and  a 
"Mordey  "  respectively,  and  calculated  the  loss  in  current 
to  be  greatly  in  favour  of  the  latter.  But  it  was  when  com- 
paring a  24-kilowatt  transformer  on  double  "/(,.  primary 
one  mile  long,  with  a  three-wire  feeder  system  one  mile 
long)  giving  a  maximum  supply  of  24  kilowatts  at  200 
volts  at  the  further  end,  that  the  interesting  part  was 
reached.  The  transformer  is  supposed  to  have  1*35  per 
cent,  loss  on  open  secondary,  plus  16  per  cent,  at  full 
load:  this  givea  open-circuit  loss  of  324  watts  and  an 
efficiency  of  86  per  cent,  at  j'^yth  load,  and  of  96  per  cent. 
ftt  full  load.  Calculating  out  the  energy  balance-sheet,  the 
received  watt-hours  are  68,734,  against  60,000  watt-hours 
delivered  in  the  secondary  circuit :  the  total  (C-  R)  losses 
in  primary  on  same  loads  amounted  to  :UQ — total 
loss  in  24  hours,  8  734  -t-  0316  =  9-08  trade  units, 
giving  an  all  -  day  efficiency  of  h7  per  cent.  Now 
the  cost  of  cable  obtained  "  from  resj»ongiblo  people  '*  was 
given  by  Prof.  Fleming  for  primary  "/^,.,  one  mile,  go 
and  return,  4  ohms  resistance,  vulcanised,  tapfid,  and 
braided,  in  pipes  with  junction-boxes  (but  withotit  trenches), 
with  24  kilowatt  transformer,  as  £46r>.  Three -wire 
feeders  to  give  the  same  with  40  per  cent  drop,  Callender's 
bitumen  steol-armourerl  cable  (also  exclusive  of  opening 
and  making  good  trenches)  complete,  wus  £925,  The 
figures  have  been  checked  by  taking  Siemens,  Fowler,  and 
Callender  cables,  and  it  was  found  that  the  average 
cost  of  low-preBsuro  mains  was  £1,000,  and  for  high- 
pressure  XOOO,  with  the  transformer  at  £3  to  £4  per  kilo- 
watt. Next,  as  to  maintenance  of  mains  :  for  low-pressure, 
energy  wasted  (taking  the  samein  both  systems)  was£36  J  Os.» 
interest  (on  £1,000),  £50  ;  depreciation,  Mr.  Crompton's 
lowest  figure  2^  per  cent.,  £25 — total,  £111.  lOa.  ;  high- 
pressure  energy  waste,  £36.  lOs;  interest  (on  £500)^ 
£1&5  ;  depreciation,  taking  the  high  figure  of  15  per  cent., 
£20— toUl,  £96.  10s.  That  is,  the  high-tension  mains 
could  be  put  down  for  half  and  mairitiiinod  for 
less.  Added  to  this,  the  40  j^er  cent,  loss  came  in 
the  low-tension  case  at  the  time  of  highest  load,  and  also 
the  maximum  capacity  of  generating  plant  must  be  nearly 
40  per  cent,  larger  in  the  case  of  low  tension.  "  Truth," 
said  Prof.  Fleming,  quoting  Bacon,  "  emerges  sooner  from 
error  than  it  does  from  confusion."  Figures,  not  beliefs, 
he  urges,  must  be  the  watchword  of  the  future. 

Xfaoienoy  of  Transformers, — We  have  received 
from  Messrs.  Spon  and  Co.  No.  102  of  the  Jountal  of  the 
Institution  of  Electrical  Engineers,  price  2^.  This  number 
will  be  particularly  interesting  to  electrical  engineers  and 
those  occupied  in  the  use  of  transformers,  as  containing  a 
full  and  revised  report  of  the  very  suggestive  and  instruc- 
tive discuBsion  of  Prof.  Fleming's  |}aper  on  transformers. 
The  outcome  of  the  discussion  is  considerably  to  advance 
the  feeling  of  satisfaction  with  the  alternating-current 
system,  the  practical  points  being  brought  out  particularly 
by   Mr.   Kapp  and    Mr.   Raworth,   as   well    as    by   Prof. 


Fleming  in  his  reply.  Said  Mr.  Kapp  :  "  Those  of  us  who 
have  to  do  with  central-station  work,  and  have  to  decide 
whether  they  should  use  alternating  current  or  con- 
tinuous current  in  any  particular  case,  have  up  to 
the  present  been  working  to  a  certain  extent  in  the 
dark.  We  knew  that  transformers  would  have  less 
efficiency  at  light  loads,  but  there  was  no  reliable  informa- 
tion. It  was  generally  assumed  that  transformers  at  J^th 
output  have  a  very  poor  efficiency,  down  to  40  per  cent  or 
50  per  cent.,  and  this  assumption,  of  course,  made  against 
the  system  of  distribution,  of  which  lightly-loaded  trans- 
formers are  a  necessary  part.  We  now  see  that  it  is  quite 
possible  to  have  transformers  at  75  per  cent,  efficiency  at 
.-}fiih,  and  85  per  cent,  at  ^th  of  their  full  load.  Now,  a 
transformer  need  never  be  worked  below  T-^^th,  and  if  sub- 
stations are  used  ^th  will  be  more  likely,  and  this  mini- 
mum will  be  raised  aa  time  goes  on,  as  more  houses  and 
different  classes  of  houses  are  put  on  the  mains,  and  the 
difierent  requirements  overlap  the  efficiency  will  be  raised. 
But  even  without  waiting  for  the  future,  we  see  that  80 
per  cent.  efHciency  can  be  obtained  at  hours  of  lightest 
load,  and  a  much  higher  efficiency  at  fair  loads.  In 
other  words,  when  we  are  earning  least  we  waste  20  per 
cent.,  but  when  we  are  earnii»g  most,  at  hours  of  heavy 
load,  we  get  an  efficiency  of  96  per  cent.,  wasting  unly 
4  per  cent.;  so  that  taking  the  whole  efficiency  for  24 
hours  the  transformer  system  has  actually  a  higher  dis- 
tributing efficiency  than  the  continuous-current  system  if 
the  feeders  consume  20  per  cent,  at  the  time  of  heavy  load." 
Mr.  Crompton  stated  th^t  while  the  possible  generation  of 
a  supply  unit  at  the  lamps  on  the  direct  system  is  37  tenths 
of  a  pound  of  coal,  and  the  beat  figure  in  practice  is  64 
tenths,  yet  the  best  figure  in  alternate-current  practice 
was  160  tenths,  leaving  123  tenths,  or  12  31b.  jwr  unit, 
wasted.  Mr.  Raworth,  combating  this  comparison,  said  : 
"In  the  case  of  Newcastle-on-Tyne,  where  they  have  to 
supply  a  very  large  district  with  alternate  currents,  they 
get  paid  for  a  certain  number  of  units ;  the  coal,  or  a 
black  substance  resembling  coal,  used  to  produce  this  result 
amounts  to  201b.  |>er  unit.  At  Liverpool,  where  a  very  large 
district  has  the  advantage  of  the  low-tension  system,  and 
also  the  advantage  of  accumulators,  they,  too,  use  201b.  of 
the  black  atuft',  presumably  coal,  to  [irodncc  one  unit. 
There  is  no  difficulty  in  comparing  the  result.  It  is  a 
happy  circumstance  that  in  both  places  they  use  this  slack, 
worth  6s.  or  7s.  a  ton,  and  they  both  also  use  Lancashire 
boilers  with  automatic  stokers ;  so  we  have  low  tension 
fairly  pitted  against  high  tension,  with  absolutely  equal 
results."  Mr.  Albright  objected  that  practically  batteries 
are  not  used  at  Liverpool,  still  the  comparison  is  certainly 
suggestive.  Dr.  Fleming,  in  his  reply,  which  is  not  given 
in  this  number  of  the  Junnutl,  forced  the  conclusions  against 
direct  currettt  distribution  still  further  home.  The  trans- 
former system  has  now  very  formidable  advocates,  and  Mr. 
Crompton's  rejoinder,  which  will  doubtless  be  forthcomiag, 
will  bo  awaited  with  much  interest. 

Telefirraphms    the    Home    Rule    Debate.  —  On 

special  occasions,  says  the  Dailtj  Neirs,  such  as  the  intro- 
duction of  the  Home  Kulo  Bill  on  Monday,  the  central 
telegraph  office  is  a  wonderful  scene  of  industry  and 
mechanism.  Indeed,  on  occasions  which  are  not  special,  it 
is  curious  and  bewildering  enough.  In  the  provincial  in- 
strument-room— which,  of  course,  is  prjnci|>ally  concerned 
with  Press  messages — they  have  ordinarily  between  400 
and  500  of  the  most  rapid  instruments  yet  invented. 
These  are  the  Wheatstone  fast-speed  transmitters,  which  rush 
through  by  clockwork  the  long  ribbons  of  paper  that  have 
been  perforated  by  another  machine.  Seveial  perforators 
are  required  to  keep  goiug  oue  of  theae  traufim.itterfi^ a.tvd \n 
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anticipation  of  the  rush  upon  the  resourcos  on  the  establish^ 
ment  to  be  counted  on  very  shortly  after  the  Prime  Minister 
Bhould  begin  his  long-looked-for  speech,  nearly  a  hundred 
additional  sets  of  apparatus  were  provided  for  puncturing 
the  messages.  Additional  news  wires  had  also  been  estab 
liahed  in  all  directions,  no  less  than  five  being  worked  to 
each  of  the  principal  towns.  In  addition  to  these,  a 
number  of  towns  not  normally  in  direct  communica- 
tion with  London  were  put  "through,"  and  the  staff 
of  operators  was  largely  increased  on  the  occasion.  As 
most  persons  are  aware,  the  House  of  Commons  is 
in  direct  communication  with  the  Central  Telegraphs  by 
pneumatic  tubes.  Mr.  Gladstone  bad  not  got  far  on  with 
his  speech  on  Monday  afternoon  before  the  shorthand 
reports,  transcribed  into  long  hand  for  the  provincial  press, 
began  to  be  handed  in  to  the  telegraph  clerks  at  the  House 
of  Commons,  and,  indeed,  long  before  this  the  oflSce  had 
been  deluged  by  descriptive  matter  for  the  country  papers. 
These  Press  messages  were  immediately  tucked  into 
"  carriers  "  and  deposited  into  the  tube,  through  which  they 
were  sucked  away  by  the  engines  in  St.  Martin'a-le- 
Grand,  a  distance  of  two  miles  and  a  half,  which  they 
ordinarily  traverse  in  from  five  to  seven  minutes.  On 
arriving  in  the  hall  on  the  ground  floor  of  the  Central  Tele- 
graph building,  they  would  be  immediately  blown  up  throuf^h 
another  tube  to  the  provincial  floor  and  instantly  distri- 
buted to  the  staff  to  be  perforated  and  transmitted.  In 
order  to  avoid  any  possible  loss  of  time  in  this  pneumatic 
despatch  from  the  House  of  Commons,  one  of  the  tubes 
ordinarily  shared  with  the  West  Strand  office  was  given 
up  solely  to  the  House,  so  that  an  uninterrupted  flow  of 
carriers  containing  the  news  transcribed  by  the  reporters 
could  take  place.  There  was  thus  throughout  the  evening 
an  unbroken  series  of  these  little  subterranean  Mercurys 
flying  eastward  with  tidings  of  Home  Rule  for  Ireland. 
The  pressure  at  the  Central  Telegraph  Office,  between  6 
and  8  more  particularly,  was  something  extraordinaryj 
and  even  up  to  2  o'clock  in  the  morning  the  amount  of 
work  going  on  was  altogether  exceptional.  Such  times  as 
these  are  most  anxious  for  those  responsible,  for  they  are 
liable  to  many  provoking  accidents.  For  instance,  when 
all  their  arrangements  had  boon  completed  and  everything 
in  apple-pie  order,  some  workmen  set  about  felling  a  tree 
in  the  neighbourhood  of  Potter's  Bar,  and  managed  to  drop 
it  right  across  the  telegraph  wires,  bringing  down  no  less 
than  20  of  themoat  important  telegraph  lines  communicating 
with  the  principal  towns  in  the  North  of  England  and  Scotland. 
This  obstruction  of  Home  Rule — occurring,  by  the  way,  in 
the  neighbourhood  of  Hatfield — happily  proved  as  futile 
as  other  forma  of  it  are  destineii  to  prove  ultimately. 
There  was  just  time  to  repair  the  mischief.  It  has  been 
computed  that  not  less  than  a  million  words — say,  five 
hundred  of  the  Daily  Neios  leader  columns — were  tele- 
graphed from  the  House  of  Commons  on  Monday  afternoon 
and  evening.  This  ia  certainly  one  of  the  greatest  feats  of 
the  kind  ever  yet  achieved. 

London  Institution. — On  Monday  a  lecture  was  given 
by  Mr.  Shelford  Bidwell  at  the  London  Institution  on 
"Electricity  and  Heat."  Two  years  ago  he  had  lectured 
on  the  relation  of  electricity  to  optics,  and  the  relation  of 
electricity  to  heat  had  an  exceedingly  important  practical 
bearing.  Experiments  were  first  shown  to  exhibit  the  differ- 
ence in  heatingpower  of  the  same  current  on  different  metals, 
and  the  researches  of  Dr.  Joule  on  the  relation  between  heat 
and  current  mentioned.  The  increase  of  resistance  of  platinum 
when  heated  was  shown  by  heating  a  coil  of  this  wire  in  a 
gas  flame  while  in  series  with  a  straight  length  tbroiigh 
which  a  strong  current  is  passing  ;  the  result  being  to  dim 
lie  rednes?  uf  the  straight  part.     The  recent  researches  of 


Prof.  Dewar  and  Prof.  Fleming  on  the  extreme  reduction 
of  temperature  showed  that   the  electrical  resistance  of  all 
metals    was   reduced    by    extreme    cooling,    but    impure 
metals    less    than    pure,    so    that   this   effect   had    been 
proposed     as    a    tost     of     purity.       The     resistance    of 
selenium    was    a    subject    that     had     been    greatly    de- 
bated.     A    number  of    physicists,    amongst   whom    was 
Prof.   Grylls  Adams,   maintained    that   the   resistance    of 
selenium    increased    with    the   temperature,   and   another 
clasB,   headed    by    Werner    Siemens,    held    that    it    was 
diminished.     His  own  experiments,  carried  from  freezing 
to  boiling   point,  conclusively  showed   ihat   the  resistance 
increases  until   about    20deg.   C,  and   after  that  further 
rise   in  temperature    diminished    the  resistance,  until   at 
boiling    point    it    was    very    low  indeed.     The  resistance 
was    very    much    lower    in     light     than    in    dark — the 
now  well-known  property  of  selenium.     The  resistance  of 
carbon  is  diminished  by  heat,  and  that  of   sulphur  is  also 
diminished  ;  but  a   mixture  of  the  two,  curiously  enough, 
gives  an  enormous  increase  of  resistance  on  heating,  the 
resistance  increasiiig  sixfold   from  4r>deg.  C.  to  55deg.  C. 
This  might  be  exjilained  by  considering  the  mixture  was 
formed  of  little  crystals  of  sulphur,  with  carbon  cryatils  in 
between,  allowing  a  certain   number  of  complete  chains  of 
carbon  particles.     Both  expand  on  beating,  but  the  sulphur 
nearly  ten  times  as  much  as  the  carbon;  the  particles  are 
drawn  afiart  and  the  number  of  complete  chains  of  carbon 
is  diminished.     The  experiment  was  shown   by  moans  of  a 
plate  of  insulating  material  wound   over  with  two   parallel 
coils  of  platinum  wire  acting  as  electrodes,  the  sulphur- 
carbon   mixture   being  smeared  over  the  wires.      (As    a 
relay  alarm  indicator,  perhaps  this  device  of  Mr.  Bid  well's 
might  be  useful  instead  of  a  fuse  on  important  installations — 
the    action    being    almost    instantaneous.)     The   thermo- 
electric currents  were  then  discussed.     Lord  Kelvin  some 
years  ago  pointed  out  that  there  were  four  E.M.F.'s  to  be 
considered  on  a  thormo-eleetric  junction,  due  to  difference 
of  potential  of  the  two  junctions  and  also  in  the   same 
motal    differently    heated.     Experimenta    were  shown   to 
demonstrate    that    the    movement    of    the    heated   part, 
as     by     moving     a     flame     along     a     wire,     generated 
a    current,    and    the   earth's    magnetism    had   been   thus 
explained   as    being    due    to    the    rotation  of    the   sun's 
heating  effect — an   ingenious   theory  not,   perhaps,   exact 
The  E.M.F.  of  heated  and  unheated  junction  caused  the 
text-book  arrangement  of  thermo-electric  series  to  be  not 
absolutely  accurate.     The  great  problem  of  the  future  is 
the  conversion   of  heat  direct  into  electricity.     In  lib.  of 
coal   is  stored   mechanical  energy   equal   to  6  b.p.  for  one 
hour ;    in    obtaining    the    power    by    steam-engines    we 
have  to  pay  a  commission  for  conversion  of  92  per  cent. — a 
ruinous  exchange  ;  nor  is  there  any  prospect  of  great  im- 
provement, for  the  steam-engine  must  remain  very  wasteful. 
The  loss  in  the  dynamo  ia  often  less  than  10  per  cent.,  and 
in  comparison  with  that  of  the  engine  is  negligible.     If  the 
steam-engine  and  dynamo  could  be  done  awa}^  with,  instead 
of  six  lamps  per  pound  of  coal  per  hour  we  might  light  72 
lamps.     But,  further,  even  then  there  is  the  problem  of 
obtaining  light  without  heat,  the  light  of  the  glow-warm. 
This  can  be  done  on  a  small  scale  in  the  Geissler  tubes, 
and  attempts,  by   Tesla  and  others,  are  directed  to  the 
perfection   of  this  phosphorescent  light.      Then,   instead 
of    huge    engines    wastefully  producing    heat   vibrations, 
as  in  the  present  central  stations,  it  is  hardly  too  much  to 
say,  in  the  words  of  Dr.  Lodge,  that  "  a  boy  turning  a 
handle  might  produce  as  much  light  as  is  produced  by  all 
this  mass  of  material.''     Both  scientific  and   practical  men 
were  bent  on  obtaining  this  result,  though  as  yet  with  hardly 
more  than  the  promise  of  success. 
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V^U.— THE  DYNAMO. 

(CmHnufJ  from  page  15^.) 

In  working  out  problems  on  the  magnetic  circuit,  the  first 
thing  to  know  how  to  calculate  is  the  magneto- motive  force 
of  a  coil.  A  unit  line  of  force  is  of  such  intensity  that  it 
would  act  with  the  force  of  one  dyne  upon  a  unit  pole 
positioned  in  its  path.  Unit  intensity  of  magnetic  field 
exists  when  there  is  one  line  of  force  per  square  centimetre. 
Magneto-motive  force,  or  magnetising  force,  is  denoted  by 
H,  and  when  the  meriium  through  which  the  magnetic 
lines  flow  is  of  air,  the  intenaity  of  the  field  is  moasurod 
by  H  also,  because  the  permeability  of  air  is  1 — that  is  to 
say,  if  the  magneto-motive  force  be  15,  then  15  lines  of 
force  per  square  centimetre  will  flow  when  air  is  the 
medium.  H  is  dependent  on  two  things:  (1)  The  strength 
of  the  current,  (2)  the  number  of  turns  of  wire.  The 
product  of  the  above  is  named  the  ampere-turns. 

When  merely  the  intensity  of  H  is  required,  the  value 
of  H  must  be  divided  by  the  length  of  the  circuit  in  centi- 
metres ;  but  for  calculating  the  magnetic  flux  in  a  circuit, 
the  total  magneto-motive  force  is  required,  and  so  length 
is  left  out.  For  the  future,  H  will  signify  this  total  magneto 
motive  force.  The  product  ampore-turus  can  be  made  up 
of  any  two  factors  so  long  aa  the  f>roduct  remains  constant; 
for  example,  suppose  the  current  were  nine  amperes,  and 
that  it  circulated  round  the  iron  100  timcs^  then  the  ampcrc- 
turns  would  be  9  x  100  =  900.  If  the  current  were  one 
ampere,  and  it  circulated  900  times  round,  the  ampere- 
turns  would  still  be  900,  and  the  magneto-motive  force 
would  bo  the  same  as  before. 

It  was  stated  that  unity  intensity  of  Held  existed  wheti 
there  was  one  line  of  force  per  square  centimetre.  A  unit 
magnetic  pole  signifies  a  centre  of  magnetism,  such  ihat  all 
round  it  on  every  side  there  is  a  unit  intensity  of  field  at 
a  distance  of  one  centimetre  from  the  centre.  This  enclosing 
space  is  evidently  of  a  spherical  form,  the  pole  being  in  its 
centre,  and  aa  the  radius  or  distance  between  the  centre 
and  the  boundary  surface  is  one  centimetre,  the  surface  of 
the  sphere  will  have  -i-rr  square  centimetres;  and  since  there 
is  unity  intensity  of  field  at  every  point  on  the  surface, 
therefore  there  will  be  one  line  of  force  per  square  centi- 
metre, and  aa  there  are  4  tt  square  centimetreSj  consequently 
there  must  be  4  tt  linea  of  force  issuing  from  the  polc^  or 
magnetic  centre. 

The  above  theoretical  digression  is  necessary  in  order  to 
explain  the  complete  formula  for  magneto- motive  force. 
Other  things  being  measured  in  absolute  or  C.G.S.  units, 
the  current  must  be  expressed  in  absolute  units,  and  that 
being  so,  the  magnetising  effect  of  one  absolute  unit  of 
current  circulating  once  round  will  produce  4  tt  lines  of 
force.  Now,  an  ampere  is  one  tenth  of  the  absolute  unit 
of  cuiTont,  therefore  one  ampere-turn  =  4  t-;- 10  =1*256 
lines,  so  that 

Magnoto-motive  foroe=am{jere'turn8  x  1-256. 

or,  H=  1-256  Si. 

where  H  =  total  magnetomotive  force, 
„       S=  number  of  turns  of  wire, 
„        t"^  current  in  amperes. 

For  example,  suppose  a  bar  of  iron  to  be  wound  with  1,000 
turns  of  wire  through  which  a  ciKrenb  of  20  amperes  was 
sent,  then  the  total  magneto-motive  force  would  be 

H  =  1'256  X  1,000  X  20  =  25,1 20. 

The  magnetic  resistance  of  the  circuit  depends  on  its 
dimensions  and  on  the  value  of  /x.  The  former  is  Hke  the 
electric  circuit,  proportional  to  length  and  inversely  pro- 
portional to  area.  The  value  of  /t  depends  on  the  value  of 
B,  or  density  of  lines  per  square  centimetre  that  are  likely 
to  flow  through  the  iron  ;  so  that  when  B  is  found,  }i  is 
found  by  referring  to  tabulation  17  or  18.  We  have  thus 
the  following  formula  : 


where  R  »  total  resistance, 

,,     /  =  length  in  centimetres, 

„    a  =  crofiB-sectional  area  in  square  centimetres, 

»     /*  =*  permeability. 

Where  the  circuit  is  composed  jmrbly  of  air  and  partly  of 
iron,  the  several  portions  must  bo  added  together  for  the 
total  resistance. 

The  magnetio  circuit  of  a  dynamo  may  be  divided  up  into 
three  portions  :  1.  The  field  magnets.  2.  The  two  air- 
gaps.    3.  The  armature  core.    Here  the  law  would  be 
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In  the  electric  circuit  the  current  is  the  same  at  any 
point,  so  in  the  magnetic  circuit  the  magnetic  flux  is  the 
same  at  any  point.  In  the  former,  the  difference  of  potential 
between  two  points  is  obtained  by  multiplying  the  current 
by  the  resistance  between  those  two  points  ;  in  the  latter, 
the  diflerencc  of  magnetic  potential  between  two  points  is 
obtained  by  multiplying  the  magnetic  dux  by  the  magnetic 
resi8t;ince  between  those  two  points. 

Since  the  permeability  of  air  is  unity,  therefore  when 
the  magnetising  or  magneto-motive  force  has  a  value  of 
one  C.G.S.  unit,  there  will  be  a  magnetic  induction,  B,  of 
one  line  of  force  per  square  centimetre,  so  that  for  air  H 
signifies  both  the  magneto-motive  force  and  the  magnetic 
induction,  B  ;  or  H=  B. 

The  following  example  will  show  how  to  calculate  the 
number  of  ampere  turns  required  to  give  a  certain  magnetic 
flux  in  a  circuit  of  given  dimensions.  A  dynamo  requires 
a  magnetic  field  having  a  total  flux  of  2,000,000  lines  of 
force,  how  many  ampere-turns  must  be  wound  on  the 
magnet  limbs  ?  The  dimensions  of  the  circuit  being  as 
follows,  leakage  being  neglected  ; 

Length. 
Field  magnets  ...     100cm. 

Air-gap  1'5  „ 

Armature  core  ...        20  ,, 


Area. 
400  sq.  cm. 
800 

200 


The  induction,  B,  per  square  centimetre  through  the  field 
mag[iet8  comes  to  5,000  lines,  and  signifies  a  permeability 
of  2,500.  The  inductioti,  B.  per  square  centimetre  through 
the  armature  core  comes  to  10,000  lines,  and  its  perme- 
ability is  hence  2,000.  The  induction,  B,  per  square 
centimetre  through  the  air-gap  comes  to  2,500  lines.  The 
value  of  /x  for  air  being  1. 

Ampere-turns  =  "magnetic  flux  /The  sum  of  the  three\ 
^  1256         \  magnetic  resistances  / 


or. 


St  =  N  (-A-  +  A.  +  JlJ)  ^  1 


256. 


The  first  resistance  term  being  that  of  the  field  magneto, 
the  second  that  of  the  two  air-gaps,  and  the  third  that  of 
the  armature  core.     Inserting  values,  we  have 

Si  =  2,000.0[)0(™i29_+  i^^  _J5_U  1.256 
\2,500  X  400     1  X  800     2,000  x  200/ 

=  2,000,000  (-0001  +  '00375  ■{■  00005)  -^  1-256  ; 
-  2,000,000  X -0031 -6,200. 

So  that  6,200  ampere-turns  would  be  required. 

Generation  of  CiurcnU, —  All  dynamo-electric  machines 
consist,  broadly,  of  two  parts.  The  first  j)art  may  be  called 
the  "  magnetic  circuit,"  and  the  second  part  may  be  called 
the  '*  electrical  circuit."  The  first  comprises  the  two  magnet 
limbs,  the  yoke,  and  the  pole  pieces,  called  collectively  the 
field  magnets ;  to  this  must  be  added  the  iron  core  of 
the  armature.  The  second  comprises  the  armature 
wires,  the  brushes,  and  the  conducting  wires,  lamps, 
etc.  We  have  thus  to  deal  with  two  separate  and  dis- 
tinct circuits — one  being  magnetic,  the  other  being 
electric.  To  produce  a  current  of  electricity  in  the 
closed  electrical  circuit,  part  of  this  circuit  must  be 
put  into  motion,  so  as  to  cut  through  part  of  the  magnet* 


174        THE  ELECTRICAL  ENGINEER,  f  EBRUART  17,  1893. 


I 


I 
I 


I 


■    aue 


circuit ;  tbie  moving  part  of  the  eleciric  circuit  is  named 
the  "  armature,"  and  the  part  of  the  magnetic  circuit  which 
it  cuts  through  is  eridentlj  the  magnetic  field  existing  in 
the  air-space  between  the  two  poles  of  the  field  magnets. 
It  does  not  signify  which  circuit  movea^  or  which  is 
stationary,  but  one  of  the  two  must  move.  Some  dynamos 
are  built  in  which  the  field  magnets  move  round  whilst  the 
armature  remains  stationary,  bub  it  is  more  the  custom  to 
rotate  the  armature,  and  this  custom  will  be  followed. 

Since  the  armature  [tait  of  the  circuit  rotates,  sliding 
connections,  called  "  brushes/'  join  it  to  the  rest  of  the 
circuit,  consistmg  of  the  conducting  mains,  switches,  lamps, 
etc.  The  iron  core  of  the  armature  serves  two  purposes — 
it  firstly^  and  chieHy,  assists  to  fill  up  the  air-gap  inside  of 
the  armature  ring  or  drum  u^>oa  which  the  wires  are 
wound,  and  so  provides  a  path  for  the  magnetic  lines ; 
secondly,  it  acts  as  a  mechanical  structure  necessary  for 
the  proper  strength  of  the  machine  ;  so  that,  although  rotat- 
ing with  the  armature,  it  forms  part  of  the  magnetic 
circuit. 

An  armature  is  built  up  with  a  great  number  of  wires, 
which  are  wound  round  an  iron  core  keyed  on  to  the 
machine,  the  shaft  being  driven  either  by  belting  or  else 
direct  by  being  coupled  up  to  the  steam  engine  shaft.  A 
brief  explanation  as  to  the  way  various  kinds  of  electric 
currents  are  generated  in  the  armature  will  now  be  given. 

Electric  currents  produced  by  dynamo-electric  machinery 
may  be  classed  under  four  distinct  heads  as  follows  :  (a) 
Alternating  currents  ;  (b)  polyphase  currents  ;  (c)  pulsating 
currents  ;  (d)  continuous  currents. 

Every  dynamo,  by  virtue  of  the  rotation  of  a  conductor 
in  a  magnetic  field,  gives,  in  the  first  place,  an  alternating 
current,  and  tbo  other  kinds  are  simply  modifications  of  it, 
as  will  be  noticed  later  on.  The  currents  used  at  present 
for  distributing  light  and  power  are  either  alternating  or 
continuous  with  regard  to  polyphase  currents.  This  system 
being  new,  and  mostly  confined  to  experimental  plants^  it 
will  be  described  separately,  together  with  dynamos  and 
motors  working  by  these  currents.  Concerning  pulsating 
currents,  this  kind  is  at  [iresent  very  limited  in  its  applica- 
tion, and  within  the  last  year  or  two  has  been  found  useful 
in  working  reciprocating  electric  machinca,  aach  as  percus- 
sion rock  drills,  etc,  ;  this  subject  will  also  be  discussed  in 
due  season. 


WHAT   IS  ELECTRICITY  ?-IIL 


BY  SyDNKY  ¥.   WALKKR. 
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Generation:  (a)  By  Friction. —  Of  all  portions  of  this 
difficult  subject,  probably  the  problem  of  generation 
presents  the  greatest  difficult}*.  Wo  rub  a  glass  rod  with  a 
silk  cloth,  and  straightway  the  rod  and  the  cloth  have 
acquired  certain  properties  which  we  have  agreed  to  call 
electrical.  What  is  the  cause  of  this,  and  what  is  the  new 
state  which  wo  have  set  up  in  these  bodies  1  In  the 
writer's  opinion  the  energy  which  wo  have  expended  in 
rubbing  the  rod  has  been  converted,  nearly  all  of  it,  into 
the  three  different  forms  of  motion  represented  by  heat, 
soimd,  and,  as  ho  believes,  electricity.  We  can  find  similar 
physical  conversions  among  things  we  are  familar  with,  in 
many  cases  conversions  into  heat  and  sound,  without,  as 
far  as  we  know,  evidence  of  the  generation  of  electricity  ; 
in  a  few  cases  we  have  distinct  evidence  of  the  creation  of 
all  three,  and  sometimes  even  of  light  as  well. 

Consider  the  case  of  a  heavy  weight,  such  as  a  mass  of 
rock,  falling  from  a  height,  or  a  heavy  rifled  shot  striking 
the  armoured  side  of  a  modern  battleship.  In  either  case 
we  know  that  the  weight,  at  the  moment  it  reaches  the 
ground,  or  the  object,  is  the  receptacle  of  a  certain  amount 
of  energy.  It  is  the  carrier  of  a  large  amount  of  energy. 
Immediately  the  blow  has  fallen,  apparently  a  large  portion 
of  this  stored  energy  has  disappeared.  The  rock,  perhaps, 
will  have  driven  itself  bodily  into  the  ground  where  it 
strikes,  crushing  anything  it  falls  on.  The  shot  will  have 
made  a  dent,  perhaps  a  crack, In  the  armour-plate  it  strikes. 
But  do  these  represent  the  whole  energy  stored  tn  the  rock 
and  in  the  shot  1  Certainly  not.  Where,  then,  is  the  rest  ? 
Evidently  it  is  converted  into  molecular  vibrations  of  the 
falling  bodies  themselves,  and  of  the  bodies  they  strike. 


We  know  that  we  have  sound  and  heat  produced  on  these 
occasions,  and  it  is  more  than  probable  that  we  have 
electricity  also. 

Take,  again,  the  case  of  a  steel  shaft  turning  in  a  brass 
bearing  which  is  either  too  small,  out  of  truth,  or  not 
properly  oiled.  We  find  that  we  lose  a  large  portion  of  the 
power  which  we  deliver  to  the  shaft,  if  any  of  these  things 
are  present,  after  passing  this  bearing — that  is  to  say,  we 
cannot  obtain  from  the  abaft  the  power  we  deliver  to  it  by 
a  very  large  margin.  Where  does  this  energy  go  1  ft 
cannot  be  lost.  We  know  that  the  energy  which  is  thus 
wasted  for  our  purpose  is  transformed  into  sound  and  heat, 
sometimes  also  into  light,  and  we  have  good  reason  to 
suppose  that  a  portion  is  converted  into  electricity. 

Take,  again,  the  case  of  a  leather  belt  driving  a  pulley. 
Here  we  have  all  three — heat,  sound,  and  electricity — gene- 
rated at  the  same  time  ;  and  we  have  distinct  evidence  of 
the  latter  in  favourable  cases,  such  as  in  some  portions  of 
flour  mills,  because  we  can  take  sparks,  which  we  know 
can  only  be  given  off  by  electricity,  from  the  pulley. 

It  appears  to  the  writer  then,  that  whenever  friction 
takes  place  between  any  two  bodies,  or  any  two  substances, 
the  energy  which  we  look  upon  as  wasted  becomes  mole 
cular  vibratory  energy,  but  not  in  any  one  form.  Part  of 
the  energy  would  appear  to  give  motion  between  the  rates 
we  know  as  sound,  jxart  between  the  rates  and  form  we 
know  as  heat,  and  occasionally  even  the  higher  rates  we 
know  as  light,  and  the  remainder,  the  writer  contends,  at 
a  rate  between  the  two,  which  produces  the  phenomena  we 
know  as  electrical.  The  fact  that  we  can  have  all  these 
forms  of  energy  present  at  the  same  time  in  the  same  body 
or  group  of  bodies  is  well  known.  Take  a  copper  wire, 
for  instattco,  and  pass  an  electric  current  through  it.  As 
soon  as  the  current  passing  is  of  sufficient  strength,  not 
only  heat  but  light  are  present,  and,  as  we  know  well,  wo 
can  easily  generate  sound  from  a  portion  of  the  energy 
present,  say  by  letting  a  drop  of  water  fall  on  the  glowing 
wire. 

But  the  question  at  once  arises,  how  do  these  motions 
go  on  together  ^  We  know  that  they  are  produced  by  in- 
dependent increments  of  energy,  but  how  can  they  exist  at 
the  same  time  in  the  same  body  ?  Does  the  same  molecule 
vibrate  at  a  high  rate  with  heat  energy  and  at  a  low  rate 
with  acoustic  energy  at  the  same  moment.  This,  perhaps, 
is  another  of  the    difficult   problems  that   will   have   to 


be  followed  out.  The  writer's  view  is  that  different 
molecules,  or  groups  of  molecules,  accept  difTerent 
rates  of  vibration,  according  to  the  conditions  present. 
Those,  for  instance,  that  are  most  free  take  the  largest 
rate  of  motion,  and  give  rise  to  sound.  Those  in  which 
the  other  conditiotts  are  such  as  to  resist  or  confine  the 
motion,  take  it  up  as  motion  at  a  higher  rate,  but  with  a 
small  ampbtudo  and  a  different  direction  of  motion.  One 
can  see  something  analogous  to  this  going  on  in  every 
engineering  works,  even  bo  aa  to  be  visible  to  the  eye. 
Place  a  bar  of  steel  in  the  lathe  and  proceed  to  take  a  cut 
from  it  with  a  steel  turning  tool.  Watch  the  cuttings  as 
they  come  from  the  lathe,  particularly  if  they  are  small. 
Some  of  them  spring  out  several  inches  from  the  bar. 
Nearly  all,  however,  fall  down  on  to  the  turning  tool  itself. 
Watch  them  further,  and  you  will  notice  that  in  the 
small  space  at  the  end  of  the  tool  covered  by  these 
small  turnings  there  are  samples  uf  different  rates  and 
difTerent  forms  of  motion.  As  each  cutting  comes 
from  the  bar  it  pushes  against  one  or  more  of  those 
previously  on  the  tool,  and  soon  another  pushes  against  it, 
and  all  the  time  the  tool  itself  is  in  motion  both  within 
itaeH  and  aa  a  whole,  and  the  result  is  that  these  forces, 
being  free  to  act  on  the  loose  aggregation  of  turnings,  pro- 
duces each  its  full  effect,  with  the  result  seen.  How  is  it, 
too,  that  a  few  of  the  turnings  spring  out  from  the  bar 
instead  of  falling  on  the  tool?  This,  again,  is  due  to  the 
resultant  of  the  forces  acting  on  each  particular  turning. 
It  should  be  remembered,  too,  that  close  bodies,  such  as 
glass,  do  not  produce  either  sound,  heat,  or  electricity  with 
facility.  Everyone  knows  the  trouble  one  has  to  take  with 
a  glass  rod  to  produce  either  by  friction,  but  it  produces 
sound  with  least  facility  and  heat  with  greatest.  Metals, 
on  the  other  hand,  convert  mechanical  energy  into  all 
throe  with  ease. 
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ELECTRICAL  RAILWAYS.* 

BY   DR.    EDWARD    HOPKINSON,    M.A.,    M.I.C.R. 

After  reference  to  the  recent  progress  made  in  the 
United  Kingdom  in  the  application  of  electric  traction  to 
tram  ways,  and  a  comparison  of  this  with  the  work  done  on 
the  Continent  and  in  the  United  States,  a  brief  account  was 
given  of  the  conditions  which  Meears.  Mather  and  Platt^  of 
Manchester,  were  required  to  meet  in  their  contract  for  the 
electrical  plant  of  the  City  and  South  London  Railway, 
The  leading  features  of  the  line  were  brieiiy  alluded  to.  The 
maximum  gradients  were  1  in  14  with,  and  1  in  30  against, 
the  trsfHc.  There  were  four  intermediate  stations  between  the 
City  terminus  and  that  at  Stockwell,  the  trains  running  at 
intervals  of  from  three  to  four  minutes.  The  total  length 
was  3  miles  and  270  yards.  Full  details  were  given  of  the 
generator  station.  There  were  eight  boilers  of  Lancashire 
type  set  on  the  Livet  principlB^  with  Vicars  automatic 
stokers,  working  at  140ib.  pressure  per  square  inch.  The 
generating  plant  consisted  of  four  open  vertical  compound 
engines,  and  four  **  Edison-Hopkinson  "  dynamos*  The 
latter  were  beltrdriven.  and  had  an  electrical  efficiency  at 
full  load  of  96  per  cent.,  and  a  commercial  efHciency  of 
934  per  cent.,  their  weight  being  17  tons.  They  were 
compound  wound,  and  had  a  maximum  output  of  450 
amperes  at  500  volts,  running  at  about  500  revolutions  per 
miuuto-  In  connection  with  the  driving  of  the  generating 
dynamos,  the  theory  of  jockey  pulleys  on  high-speed  belts 
was  incidentally  considered. 

The  feeding  conductors  employed  were  of  the  Fowler- 
Waring  type,  the  working  conductor  being  of  channel  eteol, 
laid  between  the  rails  and  carried  on  glass  ini^ulators  fixed 
to  the  sleepers.  The  channel,  rolled  from  a  special  quality 
of  steel,  had  a  6{>eciBc  resistance  as  low  as  0'0000105  ohm 
at  24dog.  centigrade.  The  actual  leakage  on  the  entire 
system,  including  generating  dynamos,  feeders  and  working 
conductors,  was  in  general  0*5  ampere,  corresponding  with 
a  loss  of  0'3  h.p.  The  return  circuit  was  through  the  rails, 
which  were  uninsulated,  and  the  method  of  dealing  with 
the  conductor  at  points  and  crossings  was  described. 

The  use  of  the  uninsulated  rails  as  the  '*  return  "  was 
discussed,  as  well  as  the  etfect  of  the  earth  currents  thereby 
generated.  Observations  at  the  Royal  Observatory,  Green- 
wich, as  also  those  made  by  Profs.  Ayrton  and  Riicker, 
showed  that,  in  addition  to  the  earth  currents,  there  were 
magnetic  effects  perceptible  at  considerable  distances  from 
the  line.  These  disturbances  were,  however,  small,  and  of 
no  practical  importance  in  connection  with  the  working  of 
telegraph  and  telephone  systems  in  the  vicinity. 

The  essential  and  novel  feature  in  the  design  of  the  loco- 
motives was  that  the  armatures  of  the  motors  were  built 
directly  upon  the  axles,  whilst  the  magnets  were  supported 
partly  on  the  axles,  and  partly  on  the  frames  ;  thus,  gear 
of  any  description  was  entirely  obviated,  and  the  mechanism 
was  reduced  to  its  simplest  elements.  It  was  shown  that 
the  system  of  direct-driving  did  not  require  a  greater  dead 
weight  upon  the  line  than  was  usual  in  ordinary  locomotive 
practice,  and  that  no  injurious  effects  upon  the  armatures 
could  be  traced  to  vibration.  The  total  weight  of  each 
locomotive  was  10  tons  7cwt.,  the  length  over  the  buffers 
being  14ft.,  and  the  wheel  base  6tt. 

The  two  motors  on  each  locomotive  on  the  City  and 
South  London  line  were  both  capable  of  developing  50  h.p., 
corresponding  with  310  revolutions  of  the  axle  per  minute. 
The  magnets  were  of  the  "  Edison-Hopkinson  "  Eorrn^  series 
wound,  the  armatures  being  of  the  Gramme  ring  type.  The 
tractive  force  of  tde  locomotives,  with  a  current  of  lOOamps., 
was  1, 1801b.,  and  the  maximum  tractive  force  3,0001b, 

The  trains  were  fitted  with  the  Westinghouse  continuous 
automatic  brake.  Instead  of  a  pump  working  continuously 
on  the  locomotive,  the  latter  was  provided  with  reservoirs 
placed  under  the  curved  side-plates  of  the  cab,  and  charged 
with  air  at  a  pressure  of  801b.  at  the  end  of  each  journey. 
The  reservoirs  were  of  sufficient  capacity  to  provide  for 
about  30  stops  from  full  npeed. 

The  efficiency  of  an  electric  railway  system  might  be 
considered  under  three  heads  :  (1)  The  production  of  elec- 
trical power  f  (2)  its  distribution  ;  (3)  the  reconversion  of 
•lectricat  power  into  mechanical  power. 


With  regard  to  the  first  head,  it  was  shown  that  the 
daily  consumption  of  electrical  energy,  with  eight  trains  in 
constant  work,  was  about  3,700  units,  which  were  produced 
by  the  combustion  of  7 '51b.  of  Welsh  coal  per  unit.  As  in 
the  case  of  electric-lighting  stations,  the  efficiency  of  pro- 
duction of  electrical  power  was  greatly  reduced  owing  to 
the  \'ariations  of  load.  The  average  load  on  the  generating 
engines  and  dynamos  was  only  about  one-half  their  full 
load,  and  consequently  they  could  not  work  under  con- 
ditions of  maximum  eflicioncy. 

The  distribution  of  electrical  power  was  shown  to  be 
strictly  in  accordance  with  Lord  Kelvin's  well-known 
principle — that  the  cost  of  power  absorbed  in  the  con- 
ductors should  be  equal  to  the  charge  for  interest  on  the 
capital  invested  in  them.  Thus  the  cost  of  distribution 
W.15  a  niitiimnra  The  average  loss  in  the  conductors  was 
about  10  per  cent.  The  average  efficiency  of  the  locomo- 
tives, under  the  actual  conditions  of  running,  was  shown 
to  be  70  per  cent.,  and  the  electric  efficiency  of  the  entire 
system  was  62  per  cent.  These  results  substantiated  the 
o^stimates  of  efficiency  given  in  evidence  before  the  Parlia- 
mentary Committees  on  the  Central  London  liailway  Bill 
by  Sir  Benjamin  Baker  and  Dr.  John  Hopkinson. 

The  cost  of  working  the  railway  in  successive  half-years 
was  dediiced  from  the  company's  half-yearly  returns ;  and 
it  was  shown  that  the  present  cost  of  lunning,  including  all 
expenses  of  working  and  maintaining  the  generating  station 
and  Kiconiotives,  was  G*3d.  per  train  mile — or  20  per  cent,  less 
than  the  cost  guaranteed  by  Messrs.  Mather  and  Piatt.  The 
cost  oi  repairs  of  the  generating  pUnt  and  locomotives  was 
only  0'39d.  per  train  mile.  The  trains,  when  normally  loaded, 
weighed  40  tons,  and  accommodated  100  passengers.  Their 
average  speed,  including  intermediate  stoppages  was  11*5 
miles  per  hour,  and  that  of  actual  running  between  stations 
I '$'5  mile«5  per  hour.  The  maximum  speed  attained  between 
Kiations  varied  from  20  to  2-3  miles  [>er  hour.  The  train 
mileage  for  the  half-year  ending  December  31,  1S92,  was 
214,417.  Since  the  o[jening  of  the  line  two  years  ago,  the 
locomotives  had  run  more  than  320,000  miles,  and  had 
dealt  with  a  traffic  of  over  13,000,000  passengers. 


INTERNATIONAL  ELECTRICAL  CONGRESS  AT 
CHICAGO. 


Paper  read  b«foro  the  loatitutioa  of  Civil  EDgineera. 


The  Sub-Committee  on  Provisional  Programme  have  drawn  up 
a  roi>ort  for  the  American  Institute  of  Electrical  Engineers  to 
BUg^oaL  what  Mork  it  ie  desirable  to  have  done  nttho  International 
Electricul  Congrefia  al  Chicago  this  year. 

The  committee  recomuionda  as  follows : 

1.  h'afijintJioiiM. — A«  lui  act  of  courtesy,  it  is  proposed  to  ratify 
the  adoption  of  unit«,  terms,  symbols,  and  definitions  by  provioua 
International  Electrical  Congresses.  (This  was  done  at  Paris  and 
Frankfort  Congresses.) 

2.  Ntir  t^(»y«.— Definini^  and  adopting  practical  units  for 
measuring  And  designating :  magneto-motive  force ;  matfnelic 
tlux  ;  maf^notic  intensity:  magnetic  reluctance;  electric  conduc- 
tivity ;  illumination.  This  refers  only  to  the  ma^itude  of  the 
unitH — what  multiples  or  sub-multiples  of  the  absolute  units  thoy 
are  to  be.  Past  experience  has  ihown  that  the  proper  time  to 
GHt^blish  units  ia  before  their  need  is  univoranlly  felt,  to  avoid  the 
introduction  of  units  of  different  values. 

The  cominittoo  recommend  the  following  : 
The  value  of  the  practical  unit  of  magnetomotive  force  to  be 
one-tenth  of  the  absolute  unit— that  is,  equal  to  —  ampere-turn. 

The  value  of  the  practical  unit  of  magnetic  flux  to  be  10^  abso- 
lute units  or  linos. 

The  value  cf  the  practical  unit  of  magnetic  intensity  to  be  10* 
absolute  units -that  ia,  10*  lines  per  sauare  centimetre. 

The  value  of  the  practical  unit  of  reluctance  to  be  10~*  absolute 
units. 

The  value  of  the  practical  unit  of  electrical  conductivity  to  be 
10"*  absolute  units -that  is,  to  the  reciprocal  of  the  ohm.  This 
makes  it  equal  to  the  unit  pro[>osed  «3mc  time  ago,  and  known  to 
some  extent  by  the  nauie  of  *'  mho."  It  should  be  ^'iven  this  value 
in  order  that  it  corresjwnd  with  the  already  adopted  units. 

The  value  of  the  practical  unit  of  illumination  to  be  a  bougie- 
decimale  at  the  dietanco  of  one  metre.  The  bougiedecimale  is 
the  unit  of  light  or  candle-power  already  established,  and  Is  proc- 
iioully  equal  to  one  Koglisb  standard  candle ;  by  making  the 
distance  a  mutre,  the  practical  unit  will  bo  approximately  e<iual 
to  one-tenth  of  a  carcel-metie,  one-tenth  of  a  foot-candle  (or 
*'  lux  ■'),  or  to  one  metre-candle  or  metre-kerr^c,  all  three  of  which 
units  are  already  in  use  to  some  extent. 

It  ia  urgeoily  recommended  that  cbangos  in  the  valuae  of  prs'^ 
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tical  unite,  as  the  ampere  and  farad,  should  not  be  favoured,  since 
they  would  necessarily  be  followetl  by  ^'reat  confuftion. 

3,  Kamea  for  New  Unitn. — The  following;  names  arc  euggcstcd 
for  the  above  units  : 

For  the  practical  unit  of  magneto-motive  force,  the  name 
"gilbert." 

For  the  practical  unit  for  magnetic  flux,  the  name  **  weber.*' 

This  term  was  formerly  applie<l  to  a  unit  of  current,  but  its  une  in 

f  this  sense  waa  so  linaitod,  and   it  has  been  ahandonod  for  fto  1on(^  a 

Itime  that  no  confusion  would  be  likely  lo  arise  ;  the  context'  uloiio 

[%ould  always  be  sufficionb   to  prevent  any    fxitwibility  of    mift- 

I  understanding.     The  name  "wooer"  is  preferred   on  account  of 

the  intimate  relation  between   this  unit  and   that  of    magnetic 

intensity,  for  which  the  name  *'  gauss  "  is  euggosted. 

For  the  practical  unit  of  magnetic  intensity,  the  name  **  gauc««." 
This  name  has  already  come  into  use  to  such  an  extent  that 
objections  to  it  will  not  be  likely  to  arise. 

For  the  practical  unit  of  magnetic  reluctance,  the  name 
"oersted." 

For  the  practical  unit  of  inductaucC}  the  name  "henry/*  This 
name  has  already  come  into  use  extensively,  and  it  would  there- 
fore be  very  undesirable  to  change  it.  The  value  of  this  unit  lias 
already  been  fixed  as  equal  to  1^  absolute  unit?  or  nPArly  to  the 
length  of  an  earth's  quadrant.  The  definition  '*  quadrant"  if 
Bometimos  employed  as  the  name  itself,  but  itp  use  as  a  name  is 
evidently  objectionable,  as  it  already  haa  several  otlier  meanings, 
which  might  readily  lead  to  confusion. 

For  the  practic^  unit  of  electrical  conductivity,  equal  to  the 
reciprocal  of  the  ohm,  the  name  "mho."  This  name  has  been  in 
use  for  some  time,  and  is  already  well  known,  It  is  thought 
better  to  recommend  it  than  to  select  and  introduce  a  new  name. 

For  the  practical  unit  of  illumination  defined  above,  the  name 
"  bougie-metre." 

It  has  been  saggested  to  name  the  units '*  kilowatt-hour  "  ami 
"ampere-hour."  The  committee,  however,  recommends  that 
inasmuch  as  these  terms  explain  tbomsolvcs,  and  arc  not  longer 
than  some  others  in  use,  to  give  them  special  names  would  burden 
a  system  of  nomenclature  unnecessarily.  The  principal  objectionr^ 
to  the  term  *'  Beard  of  Trade  unit,"  which  is  in  use  in  Enttland  for 
the  former,  are,  that  it  could  never  become  intern-iitirtfial,  that  it 
is  longer  by  one  syllable  than  the  term  *'  kilowatt-hour,"  and  that 
there  are  now,  or  may  soon  bo,  units  of  other  denominationtt 
adopted  by  the  same  Board  of  Trade,  from  which  this  one  will 
have  to  be  distinguished  by  an  additional  athx  or  prefix. 

4.  Oona-ftc  Sfaiidaiyh,  —  Defining  and  adopting  modes  of 
embodying  the  following  principal  units  of  measurement  in  con- 
crete standarda  capable  of  being  readily  reproducorl,  and  adopting 
names  for  them  or  for  the  theoretical  units,  by  which  they  can  be 
distinguished  from  each  other:  Ampere,  ohm,  volt,  watt,  standard 
candle.  The  following  deiinitions  of  these  units  are  recommended  : 
An  ampere  shall  be  that  unvarying  current,  which,  when  passed 
through  a  sotntion  of  nitrate  of  silver  in  water,  in  accordance  with 
the  specifications  reconmiended  in  the  recent  report  to  the  British 
Board  of  Trade,  dejKwita  ailver  at  the  rate  of  O'dOll  IS  of  a  gramme 
per  second. 

An  ohm  shall  he  the  resistance  offered  by  a  column  of  mercury 
at  the  tem[>erature  of  melting  ice  14'45*J]  grammes  in  mass,  of 
a  constant  cross-soctionnl  area,  and  of  a  length  of  106*3  centi- 
metres. It  is  recommended  that  material  ntandnrdn  of  this  value, 
constructed  in  solid  metal,  should  be  preserved  under  the  care  of 
thOMvecal  Oovernmcnts,  as  standards  of  comparison,  and  thiit 
th^  should  from  time  to  time  bo  verified  by  comi>arii40ii  with 
the  mercury  standard  defined  above  ;  also,  that  for  the  purjxise  of 
replacing  the  stcindard,  if  lost,  destroyed,  or  damaged,  an<l  for 
ordinary  use,  a  limited  number  of  copios  Bhould  bo  couHtructod 
which  should  bo  periodically  comimred  with  the  standard  ohm. 
A  volt  shall  be  the  product  of  this  ampere  and  this  ohm. 
A  wattr  shall  bo  the  product  of  the  rqitare  of  this  ampere  and 
this  ohm. 

The  other  units,  such  as  the  coulomb,  tho  farad,  and  the 
joule,  shall  be  taken  as  derivatives  in  terms  of  this  ami»oro  and 
this  ohm. 

In  order  to  create  aa  little  confusion  a«  poHsiblc  by  tho  inti-o 
duotion  of  this  set  of  units,  which  are  to  become  the  itniverHal 
standards,  and  in  order  to  distinguish  them  readily  from  the  true 
theoretical,  or  abstract  unite  defined  in  terms  of  tho  abeoliito  unitH, 
it  is  rocommondod  to  call  the  former  simply  "  amperes,"  "ohms," 
"volts,"  etc.,  or  more  specifically  "sUndnrtl  amperes,"  "standard 
ohmH,"etc.,  and  to  call  the  theoretical  units  "true  amperes/' 
"  true  ohms,"  etc.  Tho  latter  term  has  already  come  into  use  in 
this  sense. 

The  unit  of  resistance  known  as  the  B.A.  unit,  shall  be  taken 
as  e(]ual  to  0*9866  of  this  ohm. 

The  K.  M.F.  of  a  Clark  cell  at  ITtdog.  C,  pro|inred  tii  acconhincu 
with  the  specification  rccoramondai  in  tho  recent  report  to  tho 
British  Board  of  Trade,  hIwiII  ho  tnken  a8  not  /lifferent  from  1  i'M 
of  these  volta   by  more  than  one  part  in  one  thousand.     The  co- 

efiiciont  of  tomperaturo  shall  be  t-akon  oh  — 

The  standarti  cAndlo  shall  ho  taken  as  oipml  to  tlio  light  from  a 
lamp  like  that  known  ivs  tho  Hofncr-Alteneok  standard  amy! 
acetate  lamp,  which  is  to  be  defined  by  its  dimensions  and  the 
height  of  the  fiame,  the  dimensions  being  such  that  the  light  shall 
be  equal  to  that  of  the  "  bongie-decimale,'*  tho  practicjil  unit 
adopted  at  the  Paris  Congrcfis  of  18S9,  which  is  e<|ual  to  one 
twentieth  of  the  absolute  platinum  standard  adopt<Hl  in  I.SS4. 

WireOauge. — The  committee  recommends  that  no  action  be  taken 
with  reference  to  a  universal  wire  gauge.  The  universal  intro 
duction  of  tho  metric  system  and  the  designation  of  wircH  by  their 
diameters  in  millimetres,  is  thought  to  be  tho  only  sitinfactory 
9o)iitjon  oi  this  ijuestion  for  international  work.  ' 


6.  Notations  and  Symte/*.— Adopting  an  international  system  of 
notation  nnd  conventional  symbols  for  designating  different 
<[uantitios. 

The  system  suggCHt-etl  to  the  last  congress  by  Mr.  B.  Hospitalier, 
of  Paris,  is  recommended,  although  doubtless  some  amendments 
may  be  found  desirable. 

6.  />t;/f»iVio»M. -^Defining  the  following  terms:  Impressed  E.M  P., 
inductivity,  inductance,  reluctivity,  Matthiessen's  standard,  north 
and  south  pole.     The  following  definitions  ore  suggested  : 

Tho  impressed  H.M.F.  is  the  ratio  of  the  to^  activity  in  an 
electrically  conducting  circuit  to  its  instantaneoas  carrent 
strength. 

Tho  inductivity  at  any  point  in  an  isotropic  medium  is  the  ratio, 
added  to  unity,  of  4  t  times  the  intensity  of  magnetisation  there 
existing  to  the  magnetising  Huxdensity.  Inductivity  is  synony- 
mous with  "permeability."  The  electromagnetic  dimensional 
formula  is  L"  M"  T" ;  the  conventional  symbol  is  /i. 

Inductance.— {«)  Self-inductance  is  the  ratio  of  the  total  mag- 
netic induction  linked  with  and  established  by  an  electrie  corrent 
to  the  uniform  strength  of  tho  same.  The  induotAnoe  of  a  con- 
ducting circuit  is  constant  when  its  environing  medium  has  con- 
stant inductivity.  {/>)  The  mutual  inductance  of  one  electric 
circuit  ufion  another  is  the  ratio  of  the  total  magnetic  induction 
linko<l  with  the  second,  due  to  a  uniform  current  in  tho  first,  to 
tho  Htiength  of  that  current.  The  mutual  inductance  between 
two  olectric  circuits  is  reciprocally  equal  when  tho  environing 
medium  has  constant  inductivity.  The  electromagnetic  dimen- 
sional formula  is  L'  M**  T".  The  absolute  unit  is  one  centimetre  ;  the 
practical  unit,  one  henry. 

Tho  reluctivity  of  a  medium  at  any  point  is  the  volume  differ- 
ential of  tho  reluctance  thereat.  Simple  definition  :  Reluctivity 
is  the  reluctance  per  unit  volume.  Tne  electromagnetic  dimen- 
sional formula  is  L"  M"  T'.  Tho  absolute  unit  is  one  C.O.S.  unit  of 
reluctance  per  cubic  centimetre ;  tho  proposed  nractical  unit  ia 
the  same  or  about  one  oersted  per  cubic  earth  quadrant. 

The  resistance  of  cop|>er  known  as  Matthiessen's  standard  shall 
be  defined  as  follows  :  Tho  resistance  of  a  soft  copper  wire  one 
metro  long,  weighing  one  gramme,  is  0'14365  B.A.  unite  at  Odeg.  C. 
This  definition  is  recommended  by  the  committee  of  the  American 
Institute  of  Electrical  Engineers  on  Matthiessen's  standard.  The 
rcartom?  for  selecting  it  are  given  in  that  report. 

The  north  pole  ofa  magnet  to  bo  defineu  as  being  that  which 
seeks  the  geographic  north  ]>olo,  and  tho  south  pole  that  which 
seeks  the  geographic  south  fwlo.  This  is  tho  generally  accepted 
definition,  but  it  is  thought  desirable  to  formally  define  it. 

7.  AV;>r*'*(('orM.— Defining  and  adopting  expressions  :  For  attei- 
nating  currents  of  more  than  one  phase  ;  for  describing  phenomena 
of  alternating  currontp  and  of  electromagnetic  waves. 

It  is  recommended  to  a^lopt  the  following  expressions:  "simple" 
alternating  current  for  the  usual  alternating  currents  in  which 
there  is  practically  but  a  single  phase;  "cliphase"  alternating 
currents  for  two  alternating  currents  whose  phases  differ  in  time 
by  90dog.  or  270dog.  ;  "  trijjhase  "  alternating  currents  for  three 
alternating  currents  wlioae  phases  differ  in  time  by  fiOdeg.  or 
I'JOdeg. ;  "  (>olyphase"  alternating  currents  for  such  as  have  more 
than  three  phases. 

For  expressions  describing  phenomena  of  alternating  currents 
and  electromagnetic  waves,  tlie  committee  solicits  suggestions. 

8.  f7nircr«u  f7««. — Recommending  the  more  uni^-ersal  use  : 

Of  the  term  "  voltage  "  as  synonymous  with  "  difference  of  elec- 
trical fiotential "  or  P.U.  in  place  of  the  terms  "potential," 
"tension,"  or  "pressure,"  the  use  of  which  in  this  sense  it  is 
ruoumiuonded  to  abandon. 

Of  the  term  "  transformer  "  instead  of  "  converter  ;  " 

Of  the  term  "  dynamotor"  for  a  continuous-current  transformer; 

Of  the  term  "  continuous  current''  instead  of  "  direct  current ;" 

Of  tho  term  "  kilowatt "  instead  of  "  lioree-|)Ower  ; " 

Of  the  metric  system  of  weights  and  measures,  and  suggesting 
means  by  which  its  introduction  will  be  facilitated. 

DiMctiMHion. — In  order  to  carry  out  tho  above  programme,  the 
committee  rocommontl  that  discussions  be  at  once  oi>enod  on  the 
above  subjects,  in  orfler  that  agreement  and  sottloment,  not  dis- 
cussion, may  be  made  at  the  congress.  They  re*iuest  ttiat  reports 
of  such  discus.sions  bo  sent  to  the  General  Congress  Coinmittee  at 
VI,  West  Thirty-first-streot,  New  York,  and  that  a  sub-committee 
prepare  a  classified  summary  thereof.  The  discussion  should  close 
by  .luly  1,  1893. 

It  is  suggested  that  scientific  j^ocietiea  should  co-oi>erato  by 
Apmintiog  sjiocial  committees  to  report,  and  that  their  report  bo 
puolished  in  the  technical  journals  of  their  country.  The  com- 
mitteo  believe  that  to  posti>one  diwtission  until  tho  congress  is  in 
session  would  load  to  no  satisfactory  result,  and  urges  that  dia- 
cuseion  take  place  in  tho  journals  prior  to  the  congress,  nnd  tho 
only  rojiOrt  submitted  bo  a  ?«nmuiary  of  such  discussions. 

Mict'wijs, — Regarding  tho  meetings  of  the  congroas,  yon r  com- 
mittee recommends  that,  n«  in  the  Paris  Congress  of  1SS9,  the 
meeting  be  divided  into  (r»)  general  meetings,  oue  at  the  o|.»cning 
and  one  at  tho  closing  of  tho  congress,  whicli  arc  to  be  devoted  to 
the  consideration  of  general  quosticms  and  those  on  which  agroo- 
ments  are  desired,  and  to  tho  rea^ling  of  pa^Kirs  of  a  general  charac- 
ter ;  {h)  sectional  moetings  for  the  reading  of  all  other  |Mk[Jors.  The 
following  division  into  sections  is  recommended:  1.  Electro- 
physics,  units,  moasnromcntfl.  nnd  all  electrical  matters  of  npurely 
scientific  nature.  '2.  Dynamo.*,  motors,  transformers,  etc.  3. 
S^'stcms,  central  stations,  inst-allations,  lamps,  etc.  4.  Electric 
telei;raphy,  telephonv,  and  signalling.  5.  Electric  railwuys.  fi. 
Electro-chemistry,  batteries,  electro-metallurgy.  7.  Electro- 
phy-'iiology  nnd  clectro-theraiKJutics.     8.   I^egal  questions. 

Pa/»f:r«.  — itis  su^geste<l  tnat  specific  invitations  bo  extended  by 
tho  Congress  Auxiliary  to  proiniiionl>    electrical  ongineors   and 
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phyvicifita  to  prepare  {papers  on  dpociHod  subjects  to  bo  road  nnd 
diflcusaed  at  the  congress  iiiooting».  Also  thftt  ft  general  invita- 
tion  be  extended  for  other  papen»,  which  are  lo  he  flubmitte4l  not 
Ut«r  than  July  15,  1893,  to  a  Committee  on  Pajwrs  appointed  by 
the  chairman  of  the  Conpreaa  Auxiliary ;  that  this  committ-ee 
shall  examine  and  accept  or  return  the  latter,  and  at  iU  diacretion 
«hall  print  any  or  all  of  thoBO  accepted,  as  well  aa  thoBe  aolicited, 
in  form  for  circulation  at  loaab  one  week  prior  to  the  meeting  at 
which  they  are  to  be  road  ;  that  tho  jmpera  shall  be  read  in  full,  in 
abstmct,  or  by  title,  aa  that  committee  Hhall  direct. 

The  following  sobjecta  of  papers  are  offered  aa  a  auggoation  to 
theCoDgreaa  Auxiliary  merely  as  a  baaia  and  not  as  a  complete 
Urt :  The  criterion  of  senaitiveneas  of  galvanometers,  or  on  the 
theory  of  their  construction.  The  working  of  national  or  muni- 
<npal  laboratories  for  testing  meters  and  inatrumenta.  The  prac- 
tical roanlta  and  economy  of  the  employment  of  accumulatora 
in  central -t^tation  flystems  of  aupply.  On  the  relation  between 
weight  of  copjier  and  iron  in  dynamos  and  thoir  output.  Noraencla- 
tur©  and  notation  of  magnetic  circuit — or  on  standard  and  units  of 
maenetiBm.  Magnotiam.  On  the  economic  u^  of  trant^formera 
nnaer  various  conditions  of  supply.  Electricity  meters  from  an 
European  standpoint.  Electricity  meters  from  a  Britieh  stand- 
point. Klectricity  meters  from  an  American  standpoint.  Choice 
of  mat«riala  for  standard  of  electrical  resistance.  Nomenclature  of 
phenomena  of  electromagnetic  waves.  Standards  for  electrical 
ineaaurement.  Alternating-current  transformors  f rom  an  American 
standpoint.  High  -  frequency  and  high  •  |X)tential  phenomena. 
Dynamo  construction. 

The  committee  suggests  that  papers  abould  he  solicited  by  tho 
General  Congress  Committee  of  this  inatitiite  on  the  work  of  the 
earlv  electricians  of  this  and  foreign  countries  considered  from  a 
moaem  standpoint,  and  thoir  importance  in  the  development  of 
the  science  of  electricity,  including  descrtptious  and  tlluatrations 
of  models  and  apparatus  naod. 

TnviMictirmji. — The  committee  recommend  that  a  shorthand 
report  be  made  and  printed  of  the  proceeclins^s  and  discussioos  at 
the  Electrical  Congress,  to  be  supplied  on  payment  of  Idol,  to 
members  and  5dol.  to  non-merabers. 

.Vem6<rffAi/>.  — It  is  auggosted  that  there  should  be '*  delegated 
members"  and  *' members  "  ;  dues  from  each,  5dol. ;  that  only 
delegated  members  and  membore  bo  admitted  to  meetings  or 
permitted  to  take  i>art  in  discussions  ;  that  anyone  fthall  be 
entitled  to  become  a  member  ;  that  delegated  members  shall  be 
appointed  by  Governments,  phyaical  and  electrical  societies,  and 
shall  be  approved  by  an  international  committee  whose  decision 
ahaJl  be  final ;  that  quf^ations  au  which  international  agreement  is 
desired  be  decided  by  the  delegated  members,  whose  decisions 
sbail  be  aubmitted  to  the  whole  congress  for  approval  or  rejection 
in  part  or  in  whole,  but  not  for  alteration. 

It  is  recommended  that  the  United  States  Covernment  be 
roquested  to  extend  a  formal  invitation  to  foreign  Ciovornmonts 
and  societies  to  send  delegates  to  this  congress. 

The  committee  haa  omliodiod  in  thi^  report  recommendations 
from  the  ref^>orta  of  the  institute's  committee  on  Matthiessen's 
Rtandard  and  on  magnetic  unite»  from  the  recent  reports  of  tho 
British  Board  of  Trade  Committee,  and  from  the  suggeations  of 
Dr.  Silvanus  P.  Thompson  to  Dr.  ElishaOray,  in  reference  to  the 
congress.  Tho  rejwrt  is  signed  by  Carl  Hering  (chairman),  Wni.  A. 
Anthony,  and  A.  E.  Kennelly. 


LEGAL    INTELLIGENCE. 


TIBBITS   V.    ALABASTER    AND    OTHERS. 


fin  tho  Queen's  Bench  Division  on  Wednesday,  before  Mr. 
Justice  Mathow  and  a  sf>ocial  jury,  Dr.  Herbert  TibbEts,  of 
Regent's  Park,  and  founder  of  tlio  \>' cut-end  School  of  Massage 
and  Electricity,  suod  the  proprietors  and  publishers  of  tho 
Eltfttical  Htvmw  to  rocovor  damage.**  for  an  alleged  libel. 
I>cfcndant^  justified  the  words  com|ilaiiiod  of,  and   pleaded   that 

■     they  were  fair  comment  on  amattocof  public  interest. 
Sir  H,  Webster,  Q.C.,  Mr.  Wallace,  and  Mr.  Gorraaino  ap[>carod 
for  the  pbkintiff ;  while  Mr.  Lawson  WtJton,  Q.C.,and  Mr.  Bankes 
repro^nted  the  defendants. 

Sir  B.  Webster,  in  opening  his  case,  stated  that  Dr.  Tibbits  had 
taken  a  Scotch  degree,  and  that  the  case  referred  to  the  ap^jaratus 
in  UBo  b>  the  Zander  Institute  in  Oxford-street,  which  institute 

■  had  had  largo  sums  of  money  spent  u|>on  it,  and,  so  far  ils  regards 
this  eai'e,  it  did  not  matter  whether  this  apparatus  was  of  the 
tiatnru  of  quackery  or  not.  Ever  since  the  institute  had  been 
opened  repontc<l  invitations  had  been  made  to  medical  men  and 
others  to  visit  the  place  and  examine  the  apparatus,  and  he  thought, 
if  it  was  of  the  nature  of  (piuckery,  that  nuch  invitations  would  not 
be  BO  freely  given.     Reference  was  made  to  Mr.  Hnrnes.«i  as  the 

I  patentee  of  a  number  of  electrical  appliances,  one  of  whicli  was 
the  electropathic  belt,  which  was  shown  and  explained.  The 
inTontor  and  others  thought  that  mild  currents  of  electricity 
pssaed  through  tho  body  were  bencticial.  and  that  by  using  these 
belt*  ffiioh  a  mild  current  was  pasjuetl  through  the  body.  Elec- 
tri'  ild  probably  etay  in  their  evidence  for  the  defence  that 

th.  ijenorated  weresoamall  and  of  so  little  power  that 

ll'  !   do  no   good,  and  that   the  current  was  not  paasofi 

lli  bmly.      The    plaintitF  would    go   into    the  box    and 

«•'  that  he  hail  paid  |mrticular  attention    to  massage  and 

other  methods  of  treatment  of  ailments  for  a  number  of  years,  ami 
that  at  first  he  did  not  believe  in  tho  cfhcncy  of  theae  belta.  Ho 
had,  however,  beou  invited  to  roiMrt  u[x»n  those  bolts  aa  a  pro- 


fessional man  in  the  usual  manner,  for  which  he  received  a  fee  and 
had  given  a  lengthy  rei>ort,  in  which  ho  explained  in  detiul  tho 
experimente  that  he  had  made  and  the  reault^  obtained.  The 
re(>ort  was  sent. in  in  the  usual  way,  and  Waa  published  in  its 
entirety,  and  he  believed  that  as  a  whole  it  was  tho  honest  opinion 
of  a  competent  medical  man.  Sir  Richard  Webster  then  read  the 
whole  of  the  article  contained  in  our  contemporary  of  September 
23i-d,  pointing  out  specially  the  passages  which  were  relied  upon 
as  being  libellous,  and  stating  that  they  were  calculated  to  do 
almost  OB  much  harm  aa  poasible  to  a  medical  man,  and  this  woa 
particularly  the  case  with  regard  to  Dr.  Tibbite,  in  that  he  was 
a  bankrupt.  If  noceesary,  ho  had  gentlemen  and  ladiea  to  witness 
to  tho  benefit  they  had  obtained  from  wearing  these  belts,  and  he 
thought  his  client  was  entitled  to  substantial  damages. 

In  the  examiuation-in-chief  of  Dr.  Ttbblta,  it  was  stated  that 
the  plaintitl"  was  a  Doctor  of  Medicine  of  St.  Andrew's  University 
in  Scotland,  and  had  been  28  years  in  practice.  There  waa  one 
point  in  relation  to  this  case  which,  ho  thought,  it  might  be  aa 
well  to  refer  to  — viz.,  that  the  plaintiff  was  an  undischarged  bank- 
rupt, aud  he  explained  that  the  bankruptcy  had  been  brought 
about  because  the  plaintiff  had  guaranteed  tho  expenses  of  certain 
hazaare.  Tho  result  proving  a  great  loss  he  had  boon  brought  to 
the  bankruptcy  court.  The  plaintiif  had  paid  special  attention  to 
raaaaage  and  treatment  of  ailments  by  electricity.  He  had  written 
several  books  upon  the  aubjoct,  aome  of  which  had  gone  through 
several  editions,  and  from  long  experience  he  placed  a  high  value 
upon  electricity  in  cases  of  paralysis,  pain,  apasms,  and  debility. 
He  had  been  requested  by  Mr.  Harness  to  examine  and  report  upon 
the  electropathic  belts,  otber^vise  he  had  nothing  to  do  with  the 
Medical  Mattery  Company  or  the  Zander  Institute.  He  was  asked 
to  reiKJit  in  the  ordinary  course  of  his  practice,  for  which  report 
he  asked  and  obtained  100  guineas,  but  oefore  consenting  to  report 
he  took  two  or  three  days  to  consider,  and  on  accepting  stated 
that  whether  the  report  was  favourable  or  unfavourable  it  was  to 
be  accepted.  His  examination  of  the  apparatus  aubmitted  to  him 
lasted  some  six  weeks  or  two  months.  He  had  made  a  careful  in- 
vestigation and  a  truthful  and  honest  re[>ort,  suppressing  nothing, 
and  navrng  submitted  the  report  lie  had  no  voice  in  the  subsequent 
publication.  In  his  report  he  stated  that  he  had  ascertained  that 
a  current  pa-*«sed  through  the  body  when  the  belt  is  worn  and  the 
opposite  |>olos  were  mi&Uically  connected.  As  a  medical  man  he 
was  of  opinion  that  a  mild  current  of  electricity  passing 
through  the  body  for  long  periods  would  have  a  beneficial  offecfc, 
and  that  was  the  result,  not  only  of  the  experiments  with  the 
electroi>athic  belta,  but  of  his  previous  experience.  During  the 
time  that  he  had  the  belta  under  investigation  he  had  insjpeoted 
tho  promiaea  of  tho  Me^lical  Batl'Ory  Company  and  the  Zander 
Institute,  and  hafi  examinefl  the  electrical  apparatus  which  was  to 
be  fnund  there,  and  which  he  considereii  was  the  best  he  had  ever 
seen,  Tho  apparatut*  consisted  of  the  very  beat  class  of  ap|>aratus 
which  had  been  used  for  the  application  of  electricity  for  many 
years.  Referring  to  tho  Bloomsbury  trial,  mentioned  in  the 
article  complained  of,  he  had  had  no  knowledge,  nor  had  he  over 
beatd  of  it  until  he  saw  it  mentioned  in  that  article.  He  bad  no 
connection  with  it,  and  knew  nothing  of  it.  When  visiting  the 
y^ander  Institute  ho  was  shown  the  case-book,  and  therecorfl  which 
wae  kept.  Ho  saw  several  of  tho  people  who  attended  on  the 
patients:  they  appeared  to  be  qualified  persons.  He  was  not 
brought  uu  aa  an  electrician,  but  had  studied  electricity  as  a  phase 
of  knowleage  required  by  medical  men,  and  therefore,  not  being 
thoroughly  trained  in  the  subject,  he  might  have  used  terms  whicn 
were  not  rigidly  correct  when  interpreted  by  scientific  experts. 
Ho  had  no  previnuK  ex[>erienoe  with  the  use  of  Harnoas's  belts,  and 
hie  representation  was  solely  from  oxf>oriments  he  had  carried  out. 
He  believed  that  the  article  had  had  a  bad  effect  upon  his  practice. 

In  his  cross-examination  by  Blr.  Walton,  the  facts  were  eticitod 
that  Mr.  Harness  waa  finding  the  money  for  the  puqwae  of  conduct- 
ing tho  case;  that  Dr.  Tibbita  was  bankrupt  in  1S91,  and  had  pre- 
viously matlc  an  arran;;emontwith  his  creflitors,  which  arrangement 
wju*  not  carrie<l  out.  A  lengthy  examination  of  his  connection 
with  tlic  Wotit-eiid  Hospital  and  the  Weet-end  School  brought 
uuL  iho  fact  that  the  school  waa  foundcxl  by  himsolf  and  a  brother 
practitioner  ;  but  after  a  f*hort  period  they  seimratcd,  and  tho 
jtuhool  was  boiight  by  his  (Dr.  Tibbit'§)  wife,  who  paid  bis  collcaguo 
out-.  Tho  hospital  was  managed  by  a  committee,  and  the  com- 
mittee gave  [Mirmission  to  the  students  of  tho  school  to  attend  tho 
liOHpitol  and  to  reoeivo  lectures  therein.  After  some  (juoetions 
relating  to  Mr.  Harness's  invitation  to  report,  and  to  the  Blooms- 
bury  case,  tho  quostion  of  the  belts  supplied  to  him  was  considered. 
It  was  stated  that  ho  had  been  supplied  with  one  which  had 
motnUic  connections,  and  that,  so  far  as  he  understood  tho  nttaoh- 
ment — which  we  might  term  for  our  purpose  terminala — attached 
to  the  belt  were  not  for  the  purpose  of  connecting  it  with  stationary 
batteries,  but  for  the  purpose  of  connecting  by  a  metallic  cord. 

[A  rather  severe  crosB-examination  followed  aa  to  the  exMriinent 
u(>on  which  he  relied  to  prove  that  the  current  genoratea  by  the 
belt  really  passes  througn  tho  body.  Of  course,  it  ia  impossiblo 
for  us  to  comment  at  the  prosent  time  upon  this  experiment — we 
can  only  give  a  summary  of  the  statomonta  elicited  during  the 
examination,  and  given  in  the  reportin  which  Dr.  Tibbit-s  adhered 
to  tlio  scientific  value  of  his  experimente.  The  diogiam,  Fig.  I, 
although  not  an  exact  representation  of  that  shown  in  the  evidence, 
will  enable  our  readers  to  understand  the  experiments  ;  A,  B,  C, 
represents  the  belt  as  worn  upon  the  body,  excite<1  by  tho  natural 
|)orspiratton,  A  and  B  being  tho  poles  of  the  bolt.  Tho  line  joining 
A  R  represents  the  Hkin  of  the  body  between  tho  ijoIos  of  tho  belt ; 
E  rcpresenta  an  insulated  needle  inserted  througn  the  skin,  (t  tho 
Thomson  galvanometer.] 

Briefly.  Dr.  Tlbblta  contended  that  the  current  indicated  by  the 
galvanometer  was  generated  b^  tK«  b^Vt  wA  \iMft«&.>>wsw^N^ 
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body,  the  crosaexamination  going  to  elicit  the  view  thnfc  the  belt 
played  no  electrical  part  in  the  indications  of  the  galvanometer. 


Fio.  1. 

In  hie  report  be  had  stated  that  the  bolt  could  bo  connected  up 
for  intensity  or  for  auantity,  and  he  now  explained  that  the  refer- 
enccH  were  to  the  belt  wnen  nof  worn  unon  the  body,  and  tbfit 
when  worn  upon  the  body  the  result  woula  be  the  intensity  of  uno 
couple  with  a  ciuantity  of  one  or  several,  according  to  the  connec- 
tions. He  maintained  that  the  only  question  was,  when  current 
went  through  the  body,  the  beat  dosage  for  therajietitics.  There 
was  no  question  as  to  intensity  or  quantity  ;  the  only  ({ueation  wns 
the  one  of  the  current  goin^'  through  the  body,  In  the  belt  teptod, 
iiccording  to  the  joining  up,  he  pot  increased  quantity,  though  no 
increapo  of  potential. 

Dr.  ArtUnr  Harries  gave  evidence  to  the  fact  that  he  had  inado 
a  number  of  experiments  with  the  belt-s,  and  that  the  current  went 
through  the  body.  In  his  croas-examination,  he  contended  that 
the  connections  on  the  bolt  were  not  for  connecting  the  belt  to  an 
outside  battery,  and  that  the  quantity  that  went  thiouj^h  the  body 
was  a  variable  one,  depending  upon  the  resistance,  and  that  the 
reeiatanoe  varied  from  t>0,(MXl  ohms  to  1,*200  ohmn.  He  stated  that 
in  ordinary  usages  of  electricity  for  medical  pur^toses  to  the  body, 
that  from  two  to  five  milUainporea  might  be  used  for  a  length  of 
time  not  exceeding  15  minutes,  nnd  that  the  belt  he  ex[>ori- 
mented  with  gave  two-tenths  of  a  inUliamiicre,  and  might  therefore 
be  continued  for  a  much  longer  jjeriocl  than  15  ininute» 

Dr.  Runel  HaxrlB  had  made  a  special  study  of  electricity,  and 
hod  inspected  the  apparatus  at  the  Medical  Battery  Co.  V  promises. 
He  had  carried  out  experiments  nnd  given  a  report  on  the  electro- 
pathic  belts,  and  be  was  sure  that  electricity  passed  through  the 
body.  It  was  elicited,  however,  that  his  proof  of  this  wrb  merely 
the  connecting  of  the  belt  with  the  galvanometer  and  obtaining  a 
deflection  thereon. 

Mr.  J.  W.  Wilson,  the  principal  of  the  Crystal  I'alace  Engi- 
neering School,  was  next  examined.  He  had  asked  for  and  received 
an  electropalhic  belt,  which  he  had  worn  and  derived  berielit 
thereby,  rinding  it  beneficial,  he  had  written  to  Mr,  Hanieas» 
and  subsequently  was  asked  to  reix)rt  professionally.  The  belt 
with  which  he  was  supplied  at  Hrsb  had  no  connecting  cord  as 
supplied,  and  seeing  this,  ho  had  written  for  the  necessary  connec- 
tions, which  were  sent  separately.  Asked  as  to  certain  oxiteriments 
referred  to  in  his  report,  he  admitted  that  lie  was  mistaken. 

Mr.  Henry  F.  Joel  was  next  examined,  and  said  he  was  an 
electrician  of  25  years'  experience,  and  was  formerly  assistant  to 
the  late  Sir  Charles  Wheatstone.  Mr.  Joel's  evidence  was  given 
as  that  of  an  electrician  puro  and  simple,  with  no  knowledge  of 
the  medical  part  of  the  case.  He  stated  that  ho  hod  experimented 
with  a  variety  of  these  belts  for  a  period  of  about  seven  months, 
that  each  belt  certainly  gave  current,  and  that  according  to  hit; 
experiment  the  current  generated,  when  worn  u|)on  the  biwly, 
went  through  the  body.  He  hod  at  first  experiment-od  with  an 
artificia]  body,  but  finding  this  unsatisfactory,  he  had  worn  the 
belt  himself  and  &o  carried  out  bis  experiments.  He  explained 
that  the  largest  current  he  bad  obtained  was  from  the  belt  known 
as  the  C  belt,  from  which  he  obtained  two-tenths  of  a  milliampere. 
The  methods  by  which  he  had  carried  out  his  experiments  and 
obtained  his  rosuItH  were  dei^cribed  and  are  fully  set  forth  in  his 
report  published  by  tlie  Medical  Battery  Company. 

Mr.  ft.  J.  Haokey  said  he  was  the  science  correspondent  of  the 
Standani,  and  had  made  a  number  of  experiments  nith  these 
electropathic  beltn.  For  the  purpose  of  such  experiments  ho  had 
worn  three  belts,  bis  conclusions  being  that  the  belts  gave  a 
current,  and  that  the  current  went  through  the  body.  The 
quantity  he  gave  as  1*4  of  a  micro-ampere. 

A  large  number  of  witnesses  were  in  attendance  to  testify  that 
they  had  obtained  benefit  by  the  wearing  of  these  electropathic 
belts,  but  Mr.  Justice  Mathow  ruled  that  this  evidence  was  not 
(germane  to  the  case,  and  so  with  the  evidence  of  Mr,  Mackey  the 
hrst  day's  proceedings  terminated. 


Od  Thursday,  Hr  Lawson  Walton,  Q.C.,  opened  the  case  on 
behalf  of  the  defendants.  In  his  opening  speech  he  referred  to  the 
founding  of  the  Eltcfrical  Revitir,  and  to  the  proprietors  of  that 
paper,  pointing  out  that  Mr.  Gatehouse  and  Mr.  Kompe  were 
more  cloeely  connected  with  the  scientific  def>artment.  and  that 
they  had  considerable  exfjerience  in  the  subject*  uijon  which  they 
had  occasion  to  write.  They  were  perfectly  able  to  form 
an  opinion  ;  they  claimed  to  have  found  an  boneet  and  dis- 
passionate   opinion,   and    one    which    did    not   go    beyond    tiie 


domain  of  fair  criticism  in  the  article  upon  which  thie  litiea- 
tion  was  base<].  They  had  a  perfect  right  to  consider, 
and,  ii  necessary,  to  condemn  apparatus  which  was  new 
to  the  public,  and  which  was  put  forward  as  scientifically 
constructed  and  capible  of  giving  certain  scientific  results,  and 
such  criticisim  ought  not  easily  to  bo  put  aside.  It  was  truo  that 
Dr.  Tibbit«  was  a  plaintiff  in  this  action,  bub  a  careful  considera- 
tion of  the  article  would  show  that  there  would  be  a  good  deal  of 
difficulty  in  tracing  any  direct  reference  to  Dr.  Tibbite,  the  article 
being  condemnatory  of  the  belts,  which  were  honestly  believed  to 
be  inefi'ecUve.  Journals  of  the  kind  conducted  by  the  defendants 
bad  a  duty  to  fulfil  to  the  public.  He  should  cnll  attention  to  the 
connection  between  Mr.  Harness  and  Dr.  Tibbits.  It  would  be  noticed 
that  Dr.  Tibbies  individually  complained  that  he  had  connected  his 
name  with  the  sale  of  worthless  apparabus— that  it  was  only 
incidentally  that  any  reflection  was  made  upon  him  and  only 
through  this  connection.  There  was  nothing  in  Dr.  Tibbit«*» 
pampElet  to  show  it  was  anything  but  purely  voluntarily  contri- 
buted, yet  the  examination  had  ^hown  that  ho  had  been  paid  a 
professional  fee  to  report  upon  the  apparatus.  Hia  letter  (which 
was  read  at  length),  was  stated  to  be  more  of  the  nature  of  a  volun- 
tary document  than  of  a  report.  Dr.  Tibbits  had  lent  the  weight 
of  his  authority  to  the  furtherance  of  this  apparatus,  and  had  had 
a  drafi'  of  the  pamphlet  sent  to  hixxi  suggesting  alterationsof  type, 
and  the  insertion  of  ex(ierimontal  details  it  seems  bad  been 
left  out.  It  was  contended  that  the  connection  between  Air. 
Harness  and  Dr.  Tibbits  was  really  more  cloM)  than  the  ordinary 
letter  showed,  in  thai,  on  the  one  side,  Mr.  Harness  had  belts  to 
sell,  and,  on  the  other  side.  Dr.  Tibbits  was  anxious  to  have  his 
forthcoming  book  well  advertised  in  order  to  sell  that.  Quota- 
tions were  given  from  tho  etlition  of  the  book  in  1880,  wherein 
the  opinion  was  slated  that  galvanic  belts  were  not  of  any  great 
service.  It  wa.s  pointed  out  that  Mr.  Harness  was  the  real 
plaintiff,  and  that  ho  liad  not  been  called  to  corroborate 
Dr.  Tibbits's  statement  in  any  way.  The  pamphlet  referred 
to  in  tho  article  wii»  sent  to  the  ollices  of  tho  |jaf>er  in  the 
ordinary  /.-ourso  and  was  criticise-:)  in  the  ordinary  way,  the  critics 
having  to  consider  tho  tt^temento  in  tho  ]>at>or  and  the  apf>aratus 
as  ffuuemlly  sold  to  the  publii.'.  They  could  only  gain  their  infor- 
mation of  the  bi'lU  advertised  nnd  referred  to  in  tho  pamphlet  as 
they  wore  sold  by  Mr.  Harness,  and  ho  contended  that  the  criti- 
cism was  justified,  and  that  Dr.  Tibbits  had  ignorantly  or  negli- 
gently lent  himself  to  the  sale  of  theno  appliances,  which  be  held 
to  be  unscientifically  coDBtructed  and  not  suited  for  tho  purposes 
for  which  they  wore  advertined.  The  si>ecLal  [x>tnte  in  tho  pamphlet 
which  were  relied  upon  to  ^how  tho  justifiable  character  of  the 
criticism  were  next  examined,  and  it  was  again  urged  during  the 
examination  of  the  text  of  tho  article  that  he  did  not  transcend 
tho  bounds  of  fair  criticism. 

Ix)rd  Kelvin  was  the  first  witness  called,  but  before  his  evidence 
was  admitted,  Mr.  Bear  was  called  to  prove  the  purchase  of  the 
belt  which  Lord  Kelvin  had  examined.  Mr.  Bear  stated  that  he 
had  purchased  the  belt  on  September  29,  1892,  for  five  guineas. 
He  had  taken  it  to  the  offices  of  the  Eltdriral  Rtvitw,  and  after 
examining  the  bolt  recognised  it  as  the  one  he  had  bought.  Ha 
got  a  receipt  for  tho  money  paid,  and  remembered  that  a  number 
of  pamphlets  were  in  the  parcel,  but  the  exact  nature  of  these 
pamphlets  he  did  not  know,  as  they  had  been  left  with  the  defen- 
dants. He  was  asked  whether  the  loaflets  and  pamphlets  which 
were  pnckod  up  with  the  belts  did  not  include  one  containing 
directions  to  thane  who  were  to  wear  the  belts,  but  he  could  not 
recognise  the  leaflet  nor  had  he  read  it. 

Lord  KelTln  then  gave  evidence  that  tho  belt  submitted  to  him 
was  not  in  its  present  condition  capable  of  generating  any  electri- 
city if  worn  upon  the  body  Ho  had  seen  a  copy  of  Dr.  Tibbits*a 
pamphlet,  ana  stated  that  the  term  intensity  was  not  scientifically 
proper.  He  gathered  that  the  wording  of  the  pamphlet  indicated 
that  somehow  or  other  there  could  be  a  change  of  quantity  or 
intensity,  but  it  was  not  |>ossiblo  to  couple  up  toe  discs  to  obtain 
these  changes  of  intensity.  The  words,  therefore,  were  not  used  in 
that  proi>er  sense,  because  they  spoke  an  imyx)8sibility.  Assuming 
that  the  externals  of  tho  metallic  connections  were  properly  made, 
there  would  be  a  current,  but  it  would  be  extremely  small. 
Examined  upon  the  experiments  illusti&ted  in  Dr.  Tibbits's  evi- 
dence, he  pointed  out  that  the  currents  in  the  tralvanometer  would 
bo  duo  to  electrolytic  action  of  the  moisture  of  the  body  between 
£  and  A,  and  that  the  belt,  with  the  exception  of  the  contact- 
piece  at  A,  might  have  been  oliminateti  altogether  without  the 
alteration  of  the  galvnnometrica!  indications.  Tho  belt  was 
useless,  except  the  pole  A  and  tho  disc  connected  with  A. 
The  current  produced  was  produced  by  the  test,  and  did  not 
exipt  before  the  test  was  made.  There  was  no  proof  of  any  current 
throueh  the  belt.  There  was  no  tapping,  for  to  obtain  tapping  there 
must  nave  been  two  metal  contacts,  connected  with  a  separate 
galvanometer.  In  his  cross-examination  he  admitted  that  if  a 
piece  of  /.ine  was  placed  in  the  tnouth  and  a  piece  of  copper  placed 
in  the  hand  and  metaUically  connoctod,  there  would  bo  a  current 
through  the  body,  and  also  there  might  be  a  small  current  through 
the  bwly  when  the  belt  was  used  witn  proper  metallic  connections. 
Attention  was  called  to  another  exi>enment  conducted  by  Dr. 
Tibbite  in  connection  with  a  newly-killed  rabbit  whore  two  contact- 
pieces  were  used,  and  it  was  acknowledged  that  this  was  the 
proper  way  to  carry  out  the  experiment,  but.  that  this  experi- 
ment wue«  not  described  in  the  original   pamphlet. 

A  somewhat  lengthy  legal  discussion  now  took  place  as  to 
the  admission  of  evioence  of  purchasers  of  belts,  but  this  was 
ruled  out. 

Mr.  Gtatehonse,  when  examined,  acknowledged  his  responsibility 
for  the  nrlicle  in  question.  His  attention  had  been  airected  to 
tliese  belts  some  time  ago,  and  he  wrote  about  the  belt  as  he  knew 


I 
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them  to  be  sold,  and  without  any  personal  knowled^  of  Mr. 
Hameea  or  Dr.  Tibbita.  He  had  ^iven  evidence  in  the  Blooms- 
borv  GMe  about  those  bolte.  In  the  pamphlet  which  was  criticised 
no  aiagframs  were  given,  but  only  aaeflcntition  of  the  experiments. 
He  honeatly  believed  what  he  had  etatoa  in  the  article.  Ho  hod 
carried  out  a  number  of  experiments  with  belts,  and  had  received 
at  various  times  a  number  of  pamphlets,  but  although  he  had 
looked  through  them  he  had  found  no  instructions  as  to  this 
metallic  coupling.  The  onlv  reference  to  the  sockets  visible  upon 
the  belts,  so  often  mentioned  in  this  case,  was  found  in  a  pamphlet 
which  stated  that  they  were  for  the  piir[K)so  of  connections  with 
the  terminals  of  a  stationary  battery.  The  quantity  of  electricity 
g-enerat-ed  by  the  use  of  those  belts  varied  according  to  the  moieture 
of  the  skin,  and  was  a  very  small  quantity— from  one-hundredth 
to  one  four-hundredth  of  a  milliampere,  and  he  considerefl  that 
there  were  several  paths  open  to  the  current  thus  generated  :  the 
surface  of  the  skin,  the  webbing  of  the  belt,  the  underclothing  of 
the  person,  and  probably  a  amnll  |tortion  through  the  bwly.  In 
his  cross-examination,  ho  adhered  to  the  paragraph  reiid  'from  the 
Etertrical  ftfvicic  of  July  29th,  that  when  properly  connected  there 
was  practically  no  current  through  the  body,  and  expressed  his 
agreement  with  Lord  Kelvin's  evidence.  He  stated  that  he  had 
not  accepted  the  invitation  of  Mr.  Harness  to  visit  the  institution 
In  Oxford-street.  He  acknowledged  his  acquaintance  with  Pulver- 
macher'fl  >)elt,  and  that  by  their  use  a  current  could  be  obtained 
which  paseed  through  tho  body. 

Mr.  Sempe  then  eave  endence.  He  said  that  be  had  no  per- 
ronal  knowledge  of  Dr.  Tibbit-s  ;  that  he  had  road  and  discussed 
the  pamphlet  with  hia  colleague,  Mr.  Gatehouse  ;  and  that  he 
honet^tly  believed  all  the  things  which  had  been  stated  in  the 
article.  Ho  agreed  with  Lord  Kelvin's  evidence,  and  made  many 
independent  experiments.  Under  favourable  conditions  ha 
thought  the  current  might  be  ns  much  as  onotcnth  of  a  milli- 
ampere, but  ordinarily  not  more  than  one  fourhtindredth  or  ono 
five  hnndredth  of  a  miliiampere,  and  this  he  tDrmed  a  trace  of 
current,  but  the  current  detected  at  first  would  Boon  be  dirainiHhed 
by*polarisation  due  to  the  formation  of  hydrogen  and  back  E.M,F. 
Id  his  cross-examination,  ho  contended  that  the  hydrogen  could 
not  be  rubbed  ofT  the  disc. 

Mr.  Swinburne  then  gave  evidence,  and  declared  that  hia 
examination  of  the  (mmpnlet  had  led  him  to  the  view  that  the 
writer  was  incomjietent. 

Prof.  ftUvaniis  Thompaon  also  gave  evidence  very  much  to  tho 
same  efiTect  as  that  of  the  previous  sctonLKic  witnesses — that  with- 
out the  metallic  connection  there  woi^  no  current,  and  that 
connected  there  might  be  a  current,  but  that  in  whatever  way 
the  discs  were  joined  a  jereater  effect  could  not  bo  obtained  ; 
that  even  when  all  the  discs  were  coupled  in  parallel  the  cur- 
rent obtained  was  extremely  small,  and  under  the  beat  conditions 
would  not  be  more  than  one  lifth  of  u  milliisiinpero.  Under  the 
ordinary  conditions,  however,  with  a  dry  wkin,  ho  thought  the  cur- 
rent would  not  be  more  than  one  two  hundredths*  of  this,  and  that 
no  doubt  a  good  part  of  this  inlinite^sinml  current  would  go  through 
the  body.  Asked  aa  to  hia  views  obtained  by  reading  Dr.  Tibbite's 
jiamphlet,  he  stAted  that  he  should  have  called  him  a  dear  old 
doctor  who  does  not  know  what  he  is  talking  about,  tho  opposing 
counsel  intcrmlating  the  remark  that  that  would  not  have  been 
libel. 

X>r.  WattevlUe  next  gave  evidence.  He  had  had  considerable 
experience  with  these  belts,  and  produced  one  which  he  said  h.<u] 
been  worn,  and  which  showed  no  traces  of  corrosion.  In  his 
ctoee  examination,  however,  be  admitted  that  there  wiu^  a  slight 
trace  of  corrosion  at  the  contact  of  the  metal?. 

Dr.  Jonoa  al«o  gave  evitlonce  agreeing  generally  with  Lord 
Kelvin.  He  ."tatod  that  in  his  practice  the  dose  was  from  '2  to  10 
milliampcreH  for  most  cosect,  continued  for  about  lU  minutes. 

Mr.  Tnnsolmtuui  agreed  generally  uith  tho  rtctentitic  evidence 
that  had  previously  been  given.  He  had  corao  to  Iho  concluBion, 
after  reading  the  pamphlet,  that  the  author  knew 'very  little  about 
his  subject.  He  pointed  out  that  the  Thomson  galvanometer  waa 
sufficiently  delicate  to  indicate  that  there  was  a  current  when  the 
circuit  was  mofle  through  or  by  two  pieces  of  the  same  metal, 
because  no  pieces  of  metal  would  be  exactly  similar. 

Mr.  J.  Gray  gave  evidence  on  experimenta  ho  had  carried  out 
with  belte  as  to  polarisation.  In  one  case  with  tho  belt  he  had 
worn  he  got  a  small  current  at  first,  but  after  wearing  it  12  hours 
the  current  fell  to  half.  In  the  second  case  the  current  was  larger 
at  starting  than  at  the  first  case,  but  after  12  hours  he  could  not 
detect  any  current. 

Mr.  Begundo  gave  evidence  as  to  the  purchase  of  a  belt,  and 
that  the  attendant  who  sold  him  the  belt  stated  that  the  contact 
pieces  were  to  make  connections  with  the  primary  batterv. 

This  finished  the  evidence  for  the  defendants,  who  did  not  call 
a  Dumber  of  witnesses  they  had  present. 

Mr.  Walton  then  addressed  the  jury  on  the  evidence  for  the 
defence,  and  the  proceedings  of  Thursday  terminatod. 

We  shall  give  his  address,  with  tho  address  for  the  plaintiff, 
And  the  summing-up  of  the  judge,  together  with  the  verdict,  next 
week. 


TRADE  NOTES  AND  NOVELTIES- 


MAY'S  WATCH-SHAPE  REVOLUTION  COUNTER. 

WTiere  machinery  is  running,  it  ia  frequently  iioceasary  to 
deterniino  the  number  of  revolutiona.  Although  many  speed 
counters  are  in  the  market,  there  is  a  field  for  a  portable  instru- 
ment which  reads  accurately  and  reliably.  If  it  cannot  easily 
get  out  of  order,  nor  be  damaged  by  rough  handling,  and,  most 
important  of  all,  can  be  easily  read  by  anybody  in  the  engine- 
room»  skilled  or  not,  then  there  is  a  clear  recommendation  in 


its  favour.  May's  new  patent  revolution  counter  h^a  been 
constracted  to  meet  this  demand.  It  ia  made  in  tho  shape  of  a 
pocket  watch,  and  is  therefore  convemoutly  portable.  The 
watchcaae  keeps  tho  works  well  protected  and  clean.  To  secure 
an  easy  readiag  the  face  is  silvered,  and  the  figures  are  bold  and 
black.  The  revolutions  are  read  ofi'a  dial  like  on  a  watch  by  two 
arbors,  the  long  one  reading  units  and  tens,  the  short  one 
reading  hundreds.      Tho    snBtrumont  ia  bo  constructed   that 


Smokelees  MechAaloal  Stoker.— The  St.  Clair  circulir  mecha- 
Dioat  stoker  has  been  appUcxl,  we  are  told,  to  over  1,200  boilers, 
amoDgBb  which  are  mentioned  two  for  the  Bradford  Electrical 
Company.  Groat  economy  is  claimed,  and  the  makers— the  St. 
Clair  Mechanical  Stoker  Company,  of  Broughton  Bridge,  Man* 
teeter— offer  to  put  down  stokers  on  approval.  A  self-acting 
damper  ie  recommended  for  use  with  the  stoker  to  push  tho  bolt 
OD  the  loose  pulley.  Tho  London  ottice  is  19,  Laurence  Pountney- 
laoe. 


Fio.  2. 

whichever  way  tho  machinery  revolves,  to  the  right  or  left, 
13  direct-reading.  There  is  a  disc  under  the  face  with  a  double 
set  of  figures,  and  these  figures  become  visible  through  the 
apertures  in  the  face  automatically,  in  aocordanoe  with  tho 
direction  in  which  the  spindle  revolves.  Fig.  1  shows  the 
spindle  turning  to  the  right,  whereas  in  Fig.  2  the  direction  ia 
to  the  left.  It  is  obvious  that  both  figures  read  738  revolutions. 
By  a  key  inside  tho  back  cover,  both  arbors  are  easily  brought 
hack  to  zero.  The  price  has  been  kept  very  low,  being  not 
much  more  than  a  Waterbury.  Meaars.  O.  Berend  and  Co.,  of 
61,  Fore-atreet,  are  the  owners  of  the  English  patents. 
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DNACCODNTED  FOR. 

We  are  glad  to  see  that  the  Westminster  Supply 
Company  has  bad  the  courage  to  admit  that  a 
certain  proportion  of  the  current  generated  cannot 
be  accounted  for.  It  has  long  been  recognised  in 
gasworks  that  a  certain  part  of  the  gas  made  is  lost. 
Such  loss  is  generally  attributed  to  leakage.  In 
fact,  in  gas  management  leakage  plays  an  important 
part  in  the  economy  of  production,  and  a  similar 
loss  will  play  its  part  in  central-station  work- 
ing. From  the  report  it  will  be  seen  that 
1,477,131  units  were  generated,  and  of  these 
1,217,871  units  were  sold,  leaving  259,260  units 
generated  and  not  sold.  Of  these  a  part  is  used  in 
the  works,  and  may  be  taken  to  form  a  necessary 
part  oT  the  cost  of  production.  There  is  also  a  loss 
in  the  feeders.  This  is  a  loss  which  cannot  be  avoided, 
though  it  ought  to  be  minimised.  There  is,  however, 
in  addition  to  what  can  be  accounted  for,  a  loss  of 
4G,690  units — a  little  over  3  per  cent.  This  we  take 
to  be  an  excellent  result,  for  direct  and  indirect  in- 
formation from  other  sources  leads  to  the  conclusion 
that  the  units  generated  and  not  accounted  for  are 
usually  a  greater  percentage  than  this.  We  have 
contended  that,  from  the  investor's  point  of  view, 
the  cost  of  generation  must  be  taken  to  include  all 
expenditure,  and  thus  in  this  case  the  cost  of 
getting  1,477,131  units  is  £24,834.  48.  lOd.,  or  about 
4  035  pence  per  unit.  Now  take  the  Newcastle 
and  District  report.  Unfortunately,  we  get  only 
the  units  supplied,  not  generated.  Assuming 
losses  in  both  cases  are  similar, 
assume  that  about  337,000  units 
generated  at  Newcastle  at  a  cost  of 
per  unit,  but  we  cannot  get  the  same 


the 
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we 

have    been 
barely  3d. 


definite  results  from  the  Newcastle  as  from  the 
Westminster  balance-sheet.  The  difiference  in  cost 
is  slightly  over  Id.  in  favour  of  Newcastle,  and  this 
is,  of  course,  largely  or  wholly  due  to  the  difference 
in  price  of  fuel.  However,  our  aim  is  not  so 
much  to  compare  the  cost  per  unit  of  New- 
castle and  London,  as  to  show  that,  from 
published  balance-sheets,  where  the  total  cost  of 
generation,  distribution,  and  management  is  con- 
cerned, the  result  is  sufficiently  low  to  prove  that 
the  business  must  be  remunerative.  At  Newcastle 
the  cost  is  Id.  per  imit  less  than  in  London, 
but  the  consumer  gets  the  benefit  of  the  lower  cost 
in  paying  a  lower  price  per  unit.  Of  course  we  are 
bound  to  admit  that  the  most  important  questions  in 
central-station  management  are  **  cost  of  generation 
per  unit  "  and  '*  unaccounted  for  units.*'  The  loss  in 
the  mains  approaches  to  a  constant — the  cost  of 
management  is  fairly  constant.  It  is  a  pure 
question  of  good  management  and  of  good  engi- 
neering that  the  units  imaccoimted  for  are  small 
compared  with  the  units  generated.  Thus  the 
larger  the  busmess  the  nearer  does  the  total 
cost  per  unit  approach  to  the  generating  cost  per 
unit.  Therefore  it  would  be  useful  information  for 
central-station  engineers  if  all  balance-sheets  con- 
tained a  table  similar  to  that  of  the  Westminster 
Company,  and  there  should  be  great  emulation  to 
keep  the  unknown  loss  at  the  lowest  possible  figure. 
Is  3  per  cent,  too  high,  or  is  it  fairly  low?    are 


THE  ELECTRICAL  ENGINEER,  FEBRUARY  17,  1893.       181 


LOCAL  INFLUENCE. 


questions  that  cannot  satisfactorily  be  answered  till 
we  have  complete  and  autheotic  statistics  horn 
many  more  stations. 

y      A  great  deal  of  influence  one  way  or  another  can 
be  exercised  by  a  single  person  in  electrical  as  iu 

*mo8t  other  qaestions.  Sometiraea  this  is  done  by  an 
enterprising  electrical  engineer  pushing  the  new 
illuminant,  sometimes  by  a  gas  director  bitterly 
opposed  thereto.  But  it  has  been  left  for  Heck- 
mondwike  to  discover  the  influence  of  the  local 
lamplighter  on  the  future  of  electric  light.  It  will 
be  remembered  that  the  Hockniondwike  Board,  after 
■  long  discussion,  resolved  to  adopt  the  electric  light 
for   the  town.      But  oppDsition  was   not  wanting, 

I  and  a  meeting  of  ratepayers  was  called,  at  which 
it  was  decided  to  move  that  the  resolution 
should  be  rescinded.  A  poll  was  called,  and 
the  reactionists  won  by  thirty-one  votes  —  elec- 
tric light  for  Heckmondwike  was  doomed.  Mr. 
S.  Wood,  the  most  active  advocate  for  electricity, 
has  now  discovered  that  a  lamplighter  named 
Starkey,  who  was  by  a  curious  error  of  judgment 
sent  round  with  the  voting-papers,  had  canvassed 
and  exercised  his  influence  against  the  electric  light, 
no  doubt  justly  fearing  the  simple  switch   would  do 

I  away  with  his  work.  Mr.  Wood,  indeed,  expressed 
the  belief  that  the  result  had  been  reversed  by  the 
man's  influence,  and  severely  condemned  his  con- 
duct. He  suggested  that  the  electric  light  question 
should  be  made  a  leading  topic  at  the  next  election, 
and  the  chairman  of  the  Board   accepted  the  cbal- 

Ilenge.      After  this,   the   advocates  of  electric  light 
will  know  where  to  look  for  active  opposition. 
THE  TELEPHONE  COMPANIES. 

It  is  seldom  that  we  feel  in  any  way  obligated  to 
attempt  a  correction  in  a  statement  made  by  con- 
temporaries, but  our  esteemed  contemporary  the 
Electrical  Review,  in  its  last  issue,  seems  to  have 
made  a  less  careful  examination  of  the  position  of  the 
telephone  companies  and  the  policy  they  are — or 
rather  it  is — carrying  out  than  is  usually  the  case. 
We  are  all  of  us  at  times  apt  to  accept  information 
as  complete  which,  to  say  the  least  of  it,  is  hardly 
up  to  date,  Its  last  sentence  is  a  very  strong  con- 
demnation to  the  effect  that  "  the  system  proposed 
by  the  New  Telephone  Company  is  old ;  has  been 
tried,  and  failed  ;  and  no  evidence  has  been  forth- 
coming that  the  causes  of  failure  have  been  elimi- 
nated/' 

Unless  our  memory  serves  us  incorrectly,  this  was 
practically  the  standpoint  that  our  contemporary 
took  iu  criticising  the  proposals  of  Mr.  Bennett  as 
pat  forward  at  the  British  Association.  Our  latest 
information  upon  the  subject  is  to  the  effect  that 
the  National  Telephone  Company  is  working  as 
energetically  as  possible  to  convert  their  Glasgow 
exchange — which  is  the  largest  they  possess  after 
London — to  the  *'Majin''  system,  and,  moreover, 
that  they  are  erecting  iu  Glasgow  a  multiple  switch- 


board which  is  practically  identical  with  the  one  fitted 
up  by  Mr.  Bennett,  in  Manchester,  for  the  Mutual 
Telephone  Company.  As  we  have  stated,  unless 
our  reference  and  memory  are  defective,  it  is  this 
switchboard  which  our  contemporary  decided,  after 
the  reading  of  the  British  Association  paper,  could 
not  possibly  work.  Further,  the  telephone  com- 
pany contemplates  similar  changes  in  other  towns 
besides  Glasgow,  the  success  of  the  system  at  Man- 
chester having  exceeded  all  expectations.  The 
National  Telephone  Company  are  also  at  work  con- 
verting a  portion  of  their  City  of  London  subscribers' 
lines  to  metallic  circuits — a  work  which,  as  our 
readers  know,  we  have  always  contended  was  urgently 
needed,  and  would  do  much  to  get  rid  of  the  troubles 
prevalent  over  the  telephonic  system  as  given  to  us  in 
London.  The  company  are  also  giving  effect  to  other 
recommendations  as  put  forward  by  Mr.  Bennett  in 
his  paper.  This  ought  to  have  been  expected,  in 
that  Mr.  Bennett  threw  in  his  lot  with  the  New 
Telephone  Company  by  the  amalgamation  with  the 
National  Telephone  Company,  so  if  his  views 
were  even  approximately  correct,  that  action  would 
naturally  imply  that  the  company  intended  carr3ring 
out  his  views.  That  they  are  doing  so  is  proof 
positive  that  his  influence  has  been  felt. 

We  have  also  to  refer  to  our  own  article  on  the 
question  of  Telephone  Company  v.  Baker  at 
Leeds.  A  correspondent  has  called  attention 
to  some  of  our  remarks,  and  we  agree  that 
he  is  correct  in  his  contention  that  we  should 
not  credit  the  lawyers  with  so  great  a  desire  to 
promote  litigation.  We  have  had  a  good  deal  of 
personal  experience  of  legal  opinions,  and  this 
experience  should  have  led  us  to  have  been  more 
cautious  in  attributing  to  the  legal  profession  a 
desire  to  increase  litigation,  as  the  opinions  have 
invariably,  in  our  experience,  been  against  rather 
than  for  litigation.  We  still  inchne  towards 
the  view  that,  whether  a  legal  point  was  in 
question  or  not,  the  analogy  was  so  imperfect  that 
it  was  useless  for  the  purpose  for  which  it  was 
brought  forward. 


REVIEWS. 


Domeatlo  Kleotrlo  Lighting  Tr«at«d  fk-om  the  Oonanmer'B  Point 
of  View.  By  Ei>.  C  I'E  Skclndo,  Alftba:?L©r,  OaLohouso, 
and  Co. 

It  is  bold  by  some  people  that  because  they  are  well* 
informed  on  a  subject,  everybody  else  is  also;  that  all  ia 
weli  known,  even  down  to  the  proverbial  scboolboy.  Un- 
fortunately, tbe  world  is  too  busy  nowadays  for  more  than 
one  here  and  there  to  become  fairly  conversant  with  any 
subject;  and  it  is  wonderful  bow  little  electrical  informa- 
tion has  as  yet  permeated  to  the  mass  of  householders. 
Mr.  Segundo  tells  them  of  electric  lighting  in  simple  lan- 
guage, free  from  much  that  is  technical,  yet  sufficiently  bo 
to  give  that  modicum  of  information  which  one  who 
desires  to  obtain  ihe  electric  light  wants  to  know.  There 
is,  however,  much  even  of  this  little  book  that  mighty 
we  think,  with  advantage  be  omitiOvl.  It  matters  little 
to  the  user  whether  the  system  of  distribution  is  high 
or  low  pressure  ;  the  danger  from  the  former  can 
hardly  be  said  to  appeal  to  the  user,  because,  so  far 
as  he  is  concerned,  the  pressure  is  simply  the  lamp 
pressure — say,  100  volt« — unless  be  can  tamper  with 
the  primary  circuit  of  the  transformer.  This  is  usually 
impossible,  hence  dangers  arising  from  hi^h-^c«u>a£^  ^vi^xv- 
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bution  are  outBide  tbe  users*  ken^  though  they  may  very 
justly  be  considered  from  the  producers*  and  distributors' 
points  of  view.  Our  opinion  is  that  the  user  should  be  told 
all  that  concerns  him  and  nothing  more.  Stilly  this  is  a 
matter  of  opinion  only^  and  does  not  detract  from  the 
value  of  the  book.  We  should  welcome  any  book,  and  like 
to  see  it  widely  distributed,  that  preached  sermons  upon 
such  texts  as  *'  a  source  of  economy  is  found  in  the  electric 
light,  in  that  for  an  equal  total  practical  illuminating  eOect 
the  lamp  hours  required  under  electric  lighting  are  less  than 
those  under  gas,  and  considerably  less  than  those  under 
oil,"  p.  23.  On  p.  79  is  another  text  worth  dwelling;  upon. 
"  The  moral  of  this  is,  that  people  whose  houses  are  lighted 
by  electricity  should  not  make  any  indiscriminate  additions 
of  lamps  without  consulting  some  competent  individual  as 
to  whether  the  wires  can  stand  the  extra  intensity  involved." 
These  quotations  will  show  that  the  book  contains  a  good 
fund  of  common-sense  advice,  and  must  therefore  be  of 
service  if  generally  read  by  householders. 


DYNAMO   BRUSHES. 


The  note  which  we  ^velaet  week  on  dynamo  brushes, 
constructed  of  very  thin  plates,  is  the  occasion  of  an  addi- 
tional note  by  M.  Eric  Gorard  in  IJ Elediiden.  The  chief 
function  of  the  brushes,  says  M.  Gerard,  is  to  collect  the 
current.  They  have  often  a  supplementary  function,  that 
of  correcting  the  sparking  due  to  lack  of  proportion  in  the 
machine,  or  to  the  effect  of  a  too  variable  current.  To 
fulfil  the  first  function,  the  simple  copper  strip  is  sufficient. 
Various  solutions  have  been  proposed  for  the  second,  all 
embodying  tbe  introduction  of  a  resistance  sufHcient  to 
prevent  tbe  current  attaining  an  exaggerated  amount, 
Carbon  contacts  offer  a  desirable  solution  for  certain  motors. 
The  resistance  of  the  contact  is  then  generally  greater  to 
that  of  the  armature  sections ;  whence  the  possibility  of 
shifting  the  brushes  over  a  considerable  space  without 
sparking.  Tbe  neutral  lino  is  obtained  by  seeking  the 
point  giving  the  least  sound.  This  explains  the  success  of 
carbon  brushes  for  motors  which  are  required  to  reverse. 
But  by  reason  of  the  resistance  oflered  by  thecoritact  between 
carbon  and  commutator,  a  fall  of  potential  is  produced 
which  is  by  no  means  negligible  ;  this  leads,  in  dynamos 
giving  large  currents,  to  a  considerable  degree  of  heating 
and  dimiriutioji  of  efficiency  :  with  high-tension  machines 
or  with  low  currents  these  incouvenierices  do  not  exist. 
Another  solution  consists  of  employing  metallic  contacts 
with  &uper[>osed  plates.  When  two  successive  segments  of 
the  commutator  are  in  contiicb  with  such  a  contact,  the 
current  of  the  commutated  segments  is  obliged  mostly  to 
go  up  tbe  platus  to  tbe  point  of  sulduring,  conscquetU  to 
bad  contacts  of  the  plates  amongst  themselves.  This  effect 
is  greater  as  the  plates  are  more  numerous,  and  if  the  plates 
are  made  of  a  niotal  of  only  moderate  conductivity,  euchas 
German  silver  or  brass,  the  intense  extra  currents  are 
avoided.  A  similar  result  could  be  obtained  by  connecting 
the  armature  coils  to  the  commutator  by  conductors  of  such 
metals.  The  use  of  thin  plates  has  the  advantage,  for 
dynamos  subject  to  vibration,  of  reducing  the  tendency  of 
the  brushes  to  leave  the  commutator. 


PHYSICAL  SOCIETY.— February  10,  1893. 

ANNUAL  GENERAL  MEETING. 
Mr.  VVAiTeB  Baily,  M.A.,  Vice-President,  in  the  chair. 

The  reix>rt»  of  tho  council  and  treasurer  were  read  and  approved, 
copieH  of  tho  balaiice-Hheet  hein;;  distributed  to  members.  From 
the  former  it  ap[>ear8  that  the  society  now  numbers  371  ordinary 
members  and  VZ  honorary  tnemberSi  and  that  during  the  {xuit  veur 
the  society  has  lofitflix  memberfl  by  death— viz  .the  Rev.  T.  Pelbara 
Dale.  D.  J.  T.  Huret,  B.  Loewy.  C.  E.  Walduck,  G.  M  Whipple, 
and  V.  \\\  Willan?.  Obituary  noticea  accompany  tho  reiwrt. 
Th«  treaaurer't*  stutement  stows  the  financial  condition  oi  tbe 
society  to  be  satisfactory. 

A  cordial  vote  of  thankn  to  tho  Committee  of  Council  on  Educa- 
tion for  the  use  of  the  rooms  and  apparatus  of  the  Royal  College 
of  Science  was  proposed  by  Mr.  Shelford  BldweU,  seconded  by 
BCr.  Blakealoy^  and  carrie^i  unanimounty.  A  similar  vote  was 
accorded  to  tho  auditors,  Mr.  H.  M.  Elder  and  Mr.  A.  P.  Trotter, 
oa    tho   motion    of  Dr.    Qladstoav,   seconded    by   Proff.    ft.   P. 


Thompson,  Prof,  RAnuay  proposed  a  vote  of  thanks  to  tho 
olficers  of  the  society  for  their  services  during  tho  past  year. 
This  was  seconded   by   Prof  FaUer   and   carriSl.     Prof.  Perry 

resi)ondod. 

The  following  gentlemen  were  declaretl  duly  elected  to  form  tbe 
new  council  :  President.  Prof.  A.  W.  Riicker.  M.A..  F.R.S.;  vice- 
proaidente,  Walter  Baily,  M.A,,  Major-Goneral  E.  R.  Feeting, 
R.K..  F.R.S  .  Prof.  J.  Perry.  D.Sc  .  F.R.S.,  Prof.  S.  P.  Thompson, 
USc.,  F.RS.;  secretaries.  W.  M,  Elder,  M.A.,  50.  City-road, 
E.C..  and  T.  H.  Blakesley,  M.A..  M.InBt.C.E.,  3,  Eliothill, 
Lewieham,  S.E. ;  treasurer,  I)r.  E.  Atkinson,  Portesbcry  Hill, 
Camborley,  Surrey  ;  demonstrator,  C.  Vernon  Boys,  F.R  S., 
Phypical  LHbomtory,  South  Kensington  :  other  members  of 
council :  Shelford  Bidwell.  M.A.,  LL.B.,  F.R.S.,  W.  E.  Sumpner. 
D  Sc,  Prof.  G.  Fuller,  J.  Swinburne,  Prof.  J.  V.  Jones.  M.A., 
Rev.  F.  J.  Smith.  MA,  Prof.  G.  M  Minchin,  M.A.,  L.  Fletcher, 
M.A.,  F.R.S.,  Prof.  O.  Heinrioh.  Ph  D.,  F.R.S.,  James  W'imshurat. 

In  response  to  invitations  for  suggestions  regarding  the  working 
of  tho  society,  Prof.  B.  P.  Tbompson  said  all  must  appreciate  tho 
efforts  of  the  late  council,  and  particularly  of  the  honorary  seore- 
Uries,  in  making  the  society  bettor  known.  But  he  could  not 
help  thinking  that  there  were  many  persona  amongst  teachers  M 
physics  and  scientitic  amateurs,  whoso  active  sympathies  it  was 
desirable  to  engage,  who  were  not  yet  associated  wuh  the  society. 
Perhaps  tho  timo  of  meeting  was  not  convenient  for  all,  but  be 
thought  much  might  be  done  by  freely  circulating  particulars  of 
what  was  going  on  at  the  meetings.  The  daily  pajwrs  merely 
announced  tho  meetings,  but  said  nothing  as  to  the  place  of 
meeting  or  the  papers  to  be  read.  In  his  opinion  tho  society  did 
not  take  the  position  in  the  scientific  world  to  which  it  waa 
entitled,  and  he  wished  to  inspire  members  with  a  determination 
to  bring  its  claims  prominently  forward. 

Ur.  Blakesloy  pointed  out  that  almost  all  the  scientific  and 
t«chnicjil  i>a{)crs  gave  full  announcements  of  the  meetings  and  of 
the  papei-8  to  bo  rodd. 

Mr.  W.  F.  StoxUey  8aid  Friday  afternoon  was  not  convenient) 
for  Bcientilic  men  engaged  in  trade. 

The  meeting  then  resolved  into  an  ordinorv  science  meeting, 
and  Mr.  C.  E.  CJrovo  was  elected  a  member  of  the  society. 

Dr.  J.  H.  Gladstone  read  a  paper  on  "Some  Recent  Deter* 
mloatlona  of  Molecular  Rofrootlon  and  DUporslon "  Tho 
^mper  related  to  the  now  metuUio  carbonyls,  the  metals  iridium  and 
gulUum,  eulphur,  and  to  liquefied  oxygen,  nitrous  oxide,  and 
ethylene. 

Mr  E,  C.  C  Baly  made  a  communication  on  "  Separation  and 
Strtatlon  of  Rarefied  Oasea  under  tho  Influence  of  the  Xleotrlo 
Dtsoharge."  On  examining  with  a  spectroscope  a  vacuum  tube 
containing  a  timall  quantity  of  hydrogen,  the  author  noticed  that 
tho  hydrogen  lines  were  strongly  visible  in  the  negative  glow,  but 
could  nut  be  seen  in  tho  body  of  the  tube.  This  observation  woa 
confirmed  by  examining  other  tubes,  and  Hoemod  to  ix>int  to  a 
Aei>i.ration  of  gases  in  the  tube.  From  subsequent  oxfioriments  it 
fiiso  appeared  that  tho  striit*  were  duo  to  this  separation.  By  using 
u  double  tube  containing  a  mixture  of  carbondioxide  and  hydrogen 
%vhoRO  |iartR  were  connected  by  a  narrow  neck  which  could  be 
scaled  find  tho  [xirts  detached,  the  gases  were  fractionated  by  the 
dischargo.  After  soaliiig  off,  tho  siioctra  of  the  two  parts  were 
examinal  ;  tho  one  that  nnd  formoci  tho  jweitive  jwle  showetl  only 
a  trace  of  hydrogen,  whilst  tho  other  showed  it  brilliantly.  Other 
mixtures  gave  aimilur  rosiilt^,  and  tho  separation  was  found  not  to 
det>enri  on  tho  relative  molecular  woighta  of  the  gases.  A  very 
clomo  connectiou  between  separation  and  ntrlie  was  noticed,  the  two 
phenomena  always  occurring  together.  On  using  a  tube  with  a 
very  minute  nogntivo  ulectrodOi  to  avoid  the  negative  glow,  neither 
t*triution  nor  sejiaration  took  place,  but  on  reversing  the  current 
so  iu*  to  make  the  large  electroHo  the  negative  one,  both  phe- 
nomena became  well  marked.  If  the  author's  views  were  cor- 
rect, a  pure  vapour  or  gaa  should  not  striate.  Pure  mercury 
va[>our  gave  no  stride',  bub  on  allowing  a  amall  quantity  of  other 
guH  to  pass  into  the  tube  they  at  once  appeared.  Pure  vapours  of 
iodine,  sulphur,  areenic,  and  mercuric  iodide  gave  similar  results. 
Attempts  to  prepare  a  tube  containing  pure  h5'drogen  which  should 
not  striate  were  not  |ierfectly  successful,  but  the  striations  usually 
rteen  in  hydrogen  tubes  were  reduced  bo  oa  to  be  barely  distinguish- 
able. Tho  author  therefore  concludes  r  (1)  When  an  electric 
current  is  passed  through  a  rarefied  mixture  of  two  gases,  one  is 
separated  from  the  other  and  appears  in  the  negative  glow.  {"2) 
TiiAt  striffi  are  caused  by  tho  separation  of  the  two  gases,  and  do 
not  occur  in  a  single  pure  gas  or  vapour.  Mr.  Blokeatey  read  & 
comniunicabion  from  Dr.  \\.  Crookes  relating  to  Mr.  Baly'a  paper, 
and  pointing  out  that  in  his  presidential  address  to  the  Institution 
of  Klectrical  Engineers,  in  January,  1891,  he  had  given  reason  for 
believing  stratilicntion  duo  to  the  gas  not  bein^  homogeneous,  He 
had  also  shown  that  the  character  of  the  stratilication  depended  on 
the  potential  of  tbe  discharges.  Prof.  Ramsay  said  no  proof  had 
been  given  that  electrolysis  occurred  in  such  tubes,  and  it  was  an 
open  (question  whether  molecules  would  convey  electricity  as  ions 
do.  So  far  as  was  seen,  no  ions  existed  in  vacuum  tubes.  Possibly 
the  stratifications  resulted  from  collieions  of  molecules  giving 
higher  temperatures  at  some  parts  of  the  tube,  but  this  was 
doubtful.  Mr.  Enrlght  thought  the  analogy  with  electrolysis  was 
not  quite  clear,  for  in  a  mixture  of  single  gases  tho  elements  werenot 
combined  chemically,  and  electrolysis  involved  the  splitting  up  of 
chemical  comix>uncl8.  Prof.  S.  P.  Thompaon  hoped  the  author 
would  continue  his  im[x)rtant  work,  and  clear  up  the  doubtful 
points  in  VHCuum-tube  phenomena.  Some  difficulty  existed  in 
classifying  the  separation  of  tho  gosos  with  electrolysis,  for  in  the 
latter  the  effects  were  only  visible  at  the  electrodes  and  not  in 
intermediate  portions  of  the  substance}.  The  <]uestion  whether 
vacuum  tube  aischargos  were  strictly  analogous  might  be  tri*d  by 
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frftctionating  through  more  complicated  tuboifi.  Prof.  Schuster 
baid  consitjorod  the  analogies  in  his  Bakeriau  lecture,  and  pub- 
lished some  important  resulta,  some  of  whioh  t^snded  to  «how  thut 
wanderings  ions  exist^l  in  vacuum  lube*  t1irou(?h  which  discliarjfeH 
were  beinj;;  paseed.  Referring;  to  Prof.  RaniftHy'e  reinarki*  about 
molecules  not  carrying  electricity,  ho  {Prof.  Thompson)  said  ib.-it, 
electric  winds  were  phenomonn  which  pointed  to  the  op^m^ito  con 
elusion.  SimiUrconvoctivo  action  also  occurred  in  tui'j>eiitino  anri 
other  insutalin;;  liquids.  He  wished  to  know  whether  the  uuLliur 
bmd  tried  if  a  low  voltape  («iy»  100  voU«)  applied  for  a  lontr  time 
to  «  vacuum  tube  would  produce  »ei>aration  of  the  contained 
gaaef.  Porret's  phenomena  of  electric  osmose  seemed  to  have 
some  bearing  on  the  subject,  as  also  Faraday's  obsorvations  on 
the  movements  of  scraps  of  silk  in  turt>ontine,  and  fthowin^  that 
LD  nonconducting  liquids  there  wore  phenomena  somewhat  analo- 
gous to  electrolysis.  Prof.  Kamaay  said  that  if  indigo  wore  but  put 
LD  a  f>oor  conductor,  euch  as  distilled  water,  and  the  mixture  sub- 
jected to  electrolysis,  all  the  blue  colour  became  concentrates! 
about  one  electrode  ;  whilst  if  arsenic  sulphide  bo  similiarly  treat^, 
the  colour  went  to  the  other  pole.  On  mixing  the  two  solutions 
idl  ooof^ulates  and  goes  down.  He  could  give  no  explanation  of 
the<(e  remarkable  enecte.  Mr.  Blakealey  enquired  whether  tubes 
which  had  been  kept  some  time  t*howvd  the  Martio  phenouiona  an 
immediately  after  sealing  ?  In  his  reply,  Mr.  Baly  said  the  HtriK' 
in  some  tubes  bod  verj'  peculiar  shapes,  tome  showing  discs  and 
others  phowing  cones  alternately  baee  to  ba-'^e  and  apex  to  apex. 
He  bad  tried  the  experiment  with  complicated  tubes,  as  sugge8te<l 
by  Prof.  Thompson,  but  the  result  wa£  not  conclusive. 


COMPANIES'  MEETINGS. 


b 

■^   KENSINGTON  AND  KNIGHTSBRIDGE  ELECTRIC  LIGHTING 

B  COMPANY.  LIMITED. 

H  The  sixth  ordinary  general    meeting  was  held  yestetxlay  ut 

^       1,  Great  Cieorge-atreet,  Wefltmin«tep.   under  the  presidency  of  Mr. 

Granville  R.  Ryder.     The  notice  calling  for  the  meeting  having 

■  been  read, 
The  Chairman,  in  moving  the  arloption  of  the  report  and 
accounts,  said  that  he  thought  the  accounts  showed  n  sub 
stantial  and  steady  progress,  though  perhaps  not  so  rapid  as 
they  might  wish.  At  the  same  time,  Inere  were  some  features 
of  an  encouracfiiig  character.  In  the  firt^t  place,  the  number 
of  8ho|>s  and  houees  taking  light  oh  the  TJlst  l)eCGmber,  1891, 
was  436,  and  these  had  increased  to  rv^vO  at  the  close  of  189*2, 
whilst  the  lamps  of  8  c.p.  had  advanced  in  the  same  [period  from 
38,408  to  47.441.  The  output  in  units  had  augmented  from  3So.U31 
at  the  end  of  1891  to  5^5,343  at  the  close  of  189*J,  but  the  gross 
earnings  had  practically  remained  the  same,  being  ~s  ~d.  \ifiT 
lamp  as  against  7s  Kd.  in  1H9I.  With  regard  to  the  gross 
earnings,  in  1891  they  amounted  to  £1'2,'2(3.'{  and  lust  year 
to  £16,628.  being  an  increa.<ie  of  £4,^161.  The  net  profits  had 
increased  by  £2,446— that  is,  from  £4, SSI  to  £6.828.  It  was 
Batiefactory  to  note  that  the  ratio  of  profit  to  gross  receipts  had 
advanced  from  36  per  cent,  to  42  per  cent  in  18?>2.  The  capital 
expenditure  had  reached  £12.800  in  round  tikrure^,  and  the  main 
items  of  that  comprised  buihlirigs,  caul  bunkers  at  the  Knightj>i 
bridge  station,  which  woutd  tend  to  more  economical  working, 
batteries,  laying  of  mains,  meters,  plant,  and  mains  The  share- 
holders would  doubtless  observe  that  Ihere  hod  been  a  considerable 
increase  in  the  capital  account,  that  the  mortgage  debentures 
issued  last  year  amounted  to  £29,400,  whereas  in  the  account 
for  1S91  the  sum  was  £7,930.  On  the  other  side  of  the  account 
there  was  suspense  account  and  law  £1,800.  That  was  due  to  the 
action  brought  against  the  Company  by  Mr.  Lane  Fox.  As  they 
were  aware,  they  did  not  have  to  bear  the  whole  of  the 
expenses  themselves,  as  other  companies  and  also  some 
private  firms  joined  in  with  them.  The  total  cost  of 
that  action  was  over  £6,000,  and  their  expt)n.«es  were  about 
£2,000.  They  had  gained  a  victory  over  him^  and  Mr.  Lane  Fox 
was  condemned  in  costs,  but  at  the  present  those  costs  had  not 
been  poid.  Whether  they  would  be  i>aid  or  not  he  could  not  say, 
but  negotiations  were  proceeding  which  might  result  in  the  money 
being  banded  over.  The  actual  amount  he  would  have  to  jmy 
was  about  £1,300.  A  highly  satisfactory  item  was  the  tirst  in  tho 
revenue  account.  They  would  observe  that  tho  manufacture  of 
electricity,  coal,  water,  wages,  etc.,  cost  £3J46.  Last  year  tho 
amount  for  the  same  items  was  £4.067.  They  would  thus  see  that 
with  an  increase  in  tho  output  of  onethiixl,  they  had  actually 
reduced  the  expenses  of  production  by  something  like  £300.  That 
reflected  great  credit  u^wn  their  staff  Concerning  the  district 
which  the  Chelsea  Electricity  Supply  Company  had  agreed  to  sell 
to  them,  it  was  producing  gross  receipts  of  £1,701),  and  ho  would 
be  furprieed  if  out  of  that  tney  did  not  get  from  10  per  cent,  to  12 
per  cent  on  the  purchase- money,  which  was  £7,000.  With  regard 
to  their  fees,  the  Directors,  up  to  the  end  of  1891,  had  received 
them  in  shares.  He  then  moved  the  adoption  of  tho  report  and 
acoounu. 

This  was  seconded  bv  Kr.  O.  H.  Hopklnson,  and  was  adopted. 

Mr.  WyLie  propoaecf,  and  Mr.  Saunders.  O.C.,  seconded,  that 
£3d0should  be  granted  to  the  Directois  for  their  services  during 
thepast  year.     This  was  carried. 

The  dividends  recommended  being  adopted,  Mr.  G.  H. 
Hopkinson  was  re-elected  a  director,  and  Mr.  Uranville  R.  Ryder 
wa«  appointed  chairman.  The  auditors  wore  then  reelected,  and 
the  proceedings  terminated. 


GENERAL  ELECTRIC  POWER  AND  TRACTION  COMPANY, 

LIMITED. 

In  our  last  issue  was  published  tho  report  and  accounte  of  the 
above  Comf»any.  It  was  then  mentionea  that  an  exhaustive  report 
by  the  auditors  accompanied  the  balance-sheet,  and  that  it  im- 
parted the  fullest  information  concerning  the  various  items.  The 
auditors'  repoit  is  an  follows  : 

In  accordance  with  instructions  received  from  your  Directoni, 
we  have  prepared  frum  your  books  a  trade  and  profit  and  loee 
account,  showing  the  result  of  your  trading  during  the  12  months 
ending  September  30,  1892.  together  with  a  balance*8beet  on  that 
date,  and  we  now  beg  to  submit  to  you  these  accounts  duly 
signed,  subject  to  this  rc^xirt.  Tho  loss  which  is  shown  in  the 
accounts  is  due  principally  to  the  great  difference  in  the  estimated 
values  of  stock  and  plant  aa  now  taken,  and  as  taken  in  the 
balance-sheet  at  30th  September,  1891.  It  may,  of  course,  be 
thought  that  the  stock  ana  plant  have  this  year  been  taken  at  too 
low  a  figure,  bub  we  think  tho  Directors  have  acted  wisely  in 
adopting  this  course.  In  the  following  explanations  as  to  the 
accounts  you  will  find  that  a  sum  of  £20,0(X)  has  been  written 
off  from  the  book  value  of  patents,  patent  rights,  goodwill, 
etc.,  as  taken  over  by  the  present  Company,  and  as  this 
figure  originally  stood  at  about  £200,000,  wo  scarcely  think 
it  w  too  much  ;  in  fact,  the  question  is  whether  it  would  not 
bo  wise  to  write  off  even  a  much  larger  sum.  Vou  will  also 
find  that  tho  whole  of  the  amount  appearing  in  tho  books  as 
the  value  of  patterns  and  drawings  iuui  been  written  off,  and  it 
may  be  said  that  in  this  respect  ^e  assets  of  the  Comi^any  have 
boon  unduly  depreciated,  but  under  all  the  circumstances  we 
think  the  Directors  are  wise  to  write  off  what  is  to  a  certain 
extent,  and  with  certain  exceptions,  a  liclitioua  value.  Yon  will 
observe  from  the  trade  and  profit  and  lose  account  that  tho  actual 
not  losti  during  tho  year  was  £(}9,28l.  ttk.  4d.,  but  in  looking  at 
thJH  figuro  it  must  bo  borne  in  mind  that  it  is  very  largely  mode 
up  of  amounts  written  off  for  depreciations,  and  the  writing  down 
ot  tho  book  valucH  of  stock  luid  plant  generally.  The  above  figure 
of  £69,281.  I  Us.  4d.  is  luode  up  of  the  following  items— viz.  : 

Works  depai'tmont  -  £      s.    d.         £       r».    d. 

Katimatcd  amount  written  down  ofl' 
Htock    15,000    0    ft 

Book  value  of  patterns  and  drawings 

written  off 3,^00     0     l» 

EHtiniatcl  depreciation  on  plant, 
machinery,  etc 2,.i73     4     5 

Estimated  depreciation  on  ofhce  and 
work^  fixtures,  fittings,  etc.,  and 
leasehold  premises .  232     1     0 

Loss  on  trading,  including  all  ex- 
{lenses,    Aalariea,   rent,   bad  debts. 

and  sundry  experiments,  etc 3,121    14     2 

24,126  19     7 

Barking  department— 

Xjqbs  on   this,  including  all  depreciation  of  stock, 

plant,  rolling  stock,  etc 12,309    6    3 

Hamptoa  and  Chertaey- 

GstimaLed  amount  written  off  stock..        1,000     0     0 

Amount  written  off  launches,  charg- 
ing stations,  plant,  etc.,  for  esti- 
mated excess  values  and  deprecia- 
tion         1,548     7     0 

LoHS  on  trading,  after  providing  for 
aUex[>enae.iof  adminif<tration,  etc,, 

and  bod  debu  570  10    a 

— 3,118  17     9 

Windermere  and  Liverpool,  etc. — 

Amount  written  off  plant,  launches, 
etc.,  including  estimated  deprecia- 
tion during  the  year    1,508  13    8 

Kxhihition  expenmes  at  Edinburgh 
and  tllasgow,  and  including  cost 
of  mai  nteiiance,  depreciation  of 
plant,  etc..  estimated  at 2,500    0    0 

I^ss   on    trading,    including  all   ex- 

|^nf«e«,  etc     ..  168     1     7 

—        4.176  15     4 

Chief  ofiire — 

Balance  of  stamp  duty  on  transfers 
to  Company  482    2    0 

Stamping  chemical  agreement  100     0     0 

Directors*  feea   1,240    0     0 

Salaries  of  secretary  and  staff  general 
manager's  salary,  rent  and  insur- 
ance, accountant's  charges,  audi- 
tor's fees,  advertising,  stationery, 

etc 3,727  16    5 

5,549  17    5 

Capital  expenditure  account — 

Amount  written  oS  book  value  of  patents,  patent 
righU,  goodwill,  etc 20,000    0    0 

£69.281   16    4 

In  looking  at  the  above  figures  it  must  be  borne  in  mind  that  some 
of  them  are  merely  estimates,  and  that  in  other  cases  under  the 
beading  of  expenses  the  amounta  exf>cnded  during  tho  first  six 
months  of  the  year  ending  September  30  la«t  wore  considerably  in 
oxceaa  of  the  following  six  months,  both  so  far  oa  tlvb  cVvV^l  Q.<&^ASa 
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concerned  and  also  the  works.     Your  Directorei  have  reduced  tlieir 

fees  to  half  what  thoy  were  entitled  to  receive  during  the  last  nine 
^monthft  of  the  year,  and  none  of  these  fees  have  been  drawn.     The 

amount  of  £39,871.  12s.  lOd.  appearing  in  the  trade  and  proKt  and 
iloss  account  as  e^timat«d  deprecintion,  oto.,  on  plant,  machinery, 
pete.,  maintenance  of  Barking  and  other  infitoIlationH.  exhTbition 
i  expenditnre,    experimenta,    etc.,    is   made    up   of    the   following 

itemR— viz. ; 

Works—  £  B  (1. 

Plant,  mochinety,  etc 2,.')73  4  5 

Patterns  and  drawing 3  2(KJ  0  0 

.Leasehold  promtseA 71  10  0 

iTrade  and  office  tixturea    160  11  0 

^"Writt^n  otf  stock I5,(XHJ  0  0 

Barking — 
Plant,    machinery,   etc.,     nmintonanco,    etc.,    and 

experiments,  and  writing  down  valaea,  etc 12,309  6  3 

Hampton  and  Chortsey— 

Plant,  launches,  charging  stations,  etc l,.54>i  7  0 

Written  off  stock l.iKX)  0  (> 

Windermere,  Liverpool,  etc. 

Plant,  Iauache«,  etc 1,508  Kt  S 

Exhibition    expenses  at  Olosf^ow  and  Edinburgh, 

experiments,   etc 2,500  0  0 

£39,871   12  10 
In   the   balance-sheet  you   will    observe  there  are 
still  calls  to  be  mode  on  the  preference  shares, 
which,  together  with  the  calls  already  made,  but 

still  outstanding,  amount  to  about 26,000    0     0 

Add  to  this  Bum  the  e»*timnted  value  of  book  debts 

to  be  received  of 5,6.>8  10    2 

Bills  receivable  in  hand I0,4SS     5     I 

And  cash  at  bank  and  in  hand 596  10  U 

We  have  an  available  sum  of £42,723  12    2 

.Out  of  which  will  have  to  be  paid  the  following  amounts— viz.: 

:  Liabilities  as  {>er  balance  »beet   under  the  heading 

of  sundry  creditors  amounting  to  9,248  14    6 

Less  creditors  on  suspense  account  included  therein, 
which  we  do  not  anticipate  will  have  to  be  paid, 
unlees  in  ordinary  shares  S95  15  11 

£8,352  18     7 
Balance  of  purchase  of  patent  fox-  depositing  copper     10,000    0    U 
Balance  of  contract  for  huildint^  works  for  cop|ier 
business   at   Millwall,  inrluding   abont   1'2(M>   for 

extraa 2,900    0    0 

Purohaso  of  the  necessary  machinery  for  the  copper 
business,  which  we  understand  will  amount  to 
about  10,000    0    0 

These  sums  together  amount  to   £31,2.')2  IH    7 

and  when  deducted  from  the  amount  to  be  received  from  further 
CflUs,  book  debts,  bills  receivable,  etc  ,  will  leave  a  sum  of  about 
£1l,5lM»ns  working  capital  for  the  business  beyond  the  nraounl 
appearing  in  the  batanco-ahoot  an  the  present  value  of  stock- 
in-trade.  In  giving  you  the  above  ligurea  wu  have  been  desirous 
of  placing  before  you  aa  near  a*  possible  the  pre*M2nt  position  of 
your  Company,  and  in  doing  so  have  stated  figuroa  which  do  not 
actually  form  part  of  vour  present  halunce-flheeb,  althouL'h 
they  are  engagements  which  have  been  entered  into,  and  tot 
which  you  will  receive  proper  value,  yet  they  will  have  to  be  jmid 
for  out  of  your  present  working  capital,  which  will  practically  bo 
reduced  accordingly. — Yours  faithfully, 

Ward  and  Wiloinc,  Auditors. 

The  second  ordinary  general  meeting  of  the  Comjiany,  aff^^r 
having  been  adjourned  on  two  occasions,  took  place  on  Tue-ndav 
at  Wincheatcr  Housu,  E.C.,  the  Kight  Hon  tlie  Enrl  of  Albemurlc, 
K.C.M.K.  (chairman),  presiding. 

The  Secretary  (Mr.  J.  Payne)  read  the  notice  convening  the 
meeting,  and  the  rc[>ort  and  accounts  were  taken  as  read. 

Mr.  Jamea  Fender  rose  to  make  an  explanation.  At  the  lost 
adjourned  meeting  he  was  re[K)rted  to  have  stated  that  the  cause 
of  the  delav  in  rendering  the  accounts  was  that  one  of  their  secre- 
taries hiid  Deen  drownedf,  and  that  the  lost  secitstarv  (Mi .  Siuilh) 
bad  "gone  off  hin  head."  Since  then  the  speaker  hod  Icnrnod  ihni 
that  was  not  exactly  thu  case,  and  that  the  roinnrkH  ho  hml  thou 
made  were  probably  made  in  haste  and  without  thought.  He  had 
heard  that  the  lat-e  secretary  had  felt  rather  grieved,  and  ho 
thought  he  had  reason  to.  He  therefore  begged  to  inform  those 
present  that  the  real  cause  of  his  (the  secretary's)  absence  from 
work  was  due  to  over-anxiety  and  overwork  in  connection  with  that 
Company.  The  speaker  expressed  his  regret  for  the  hasty  words, 
and  hoiied  that  the  explanation  would  give  the  late  <*ecretary  the 
desire  no  wished — that  an  explanation  should  bo  made. 

The  Cb&lniian.  in  moving  the  adoption  of  the  report  and 
accounts,  expressed  his  regret  that  the  meeting  had  been  so  often 
po8t|>oned,  but  they  well  knew  that  serious  changes  had  been 
made  in  the  staff,  and  that  many  of  those  who  took  the  greatest 
possible  interetft  in  the  atTairs  of  the  Company  hml  been  absent 
through  illness.  Lord  Egerton  of  Tatton  was  suffering  consider- 
ably at  Biarritz,  but  ho  (tho  chairman)  had  received  a  telegram 
from  him  staLing  that  he  agreed  to  the  course  which  the  Directors 
proposed  to  pursue  Personally,  tho  speaker  hod  been  ill  for  two 
years,  and  be  had  therefore  been  unaole  to  give  that  attention 
"wJuob  he  bad  doao  Sor  many  years  to  the  intoreste  of  electric 


traction.  It  was  for  those  reasons,  and  in  oonsec]uenc6  of  the 
changes  in  their  staff,  that  they  had  felt  it  necessary  to  have  a 
thorough  examination  of  the  uflairs  of  the  Company.  The  report 
dealt  with  the  matter  in  a  very  complete  form.  It  would  be 
observed  that  the  losses  were  not  due  to  the  operations 
of  the  past  year  only  ;  they  were  the  outcome  of  former 
proceedings.  It  would  be  old  historj'  to  refer  to  the  history 
of  electric  traction.  It  was  only  three  years  since  tho 
present  Company  began  its  ojierations,  but  the  exertions  of 
those  ivho  had  always  been  devoted  to  electric  traction  dated  much 
further  back.  It  would  be  noticed  that  the  sum  of  nearly  £60,000 
had  been  written  off  the  capital  account  in  respect  of  depreciation 
of  plant  for  tho  Barking  undertaking,  and  that  the  patents  and 
goodwill  had  been  written  down  by£iS),000.  His  Lordship  remarked 
that  the  shareholders  might  imagine  that  the  writing  down  of  those 
amounts  implied  a  depreciation  of  money,  but  that  was  not  so. 
The  relative  vahie  of  tho  pro[»erty  would  remain  exactly  the  same, 
though  tho  nominal  value  would  be  depreciated  ;  but  if  thuy  wore 
all  right  in  belie\'ing,  as  they  all  did,  that  a  better  time  was 
coming,  thoy  would  all  share  in  any  advantages  which  might 
accrue  in  conHociuence  of  the  improvement.  The  trn/ling  account 
showed  a  loss  of  i'4,(KX),  but  that  was  due  to  exceptional  causes, 
which  it  was  hot>ed  would  not  recur.  The  expenditure  for 
management  mignt  appear  high,  bub  the  greater  portion 
occurred  in  tho  early  part  of  the  year,  and  latterly  consider- 
able ocoiiomies  had  been  realised.  The  Board  had  recently 
mode  an  arrangement  with  the  Electric  Construction  Corporation, 
who  would  for  one  year  undertake  the  management  of  the  Com- 
pany for  a  fixed  sum,  which  represented  something  less  than  one- 
tenth  of  tho  amount  charged  for  the  expenditure  of  tho  i>ast  year. 
That  was  anoihor  good  diminution  in  the  expenses,  and  while 
R^icaking  of  the  management  expenditure,  although  the  charges 
for  the  Directors'  fees  ap^wared  on  the  balance-sheet',  the  Directors 
hod  not  received  anything  for  tho  past  nine  months,  and  the 
nominal  indebtedness  which  thoy  still  retained  upon  the  Com^iany 
was  calculated  at  about  one-huJf  of  what  was  originally  the  case, 
tio  that  Uie  shareholders  would  see  there  was  no  selfij'hness  on 
the  part  of  the  Directors.  Tho  Electric  Construction  Cori  oration, 
as  a  result  of  Iho  changes  they  wete  making,  would,  the  Director* 
bojjed,  be  able  to  arrange  for  tho  efficient  conduce  of  the  Com- 
panv'e  business,  and  the  Directors  would  devise  a  plan  of  action 
tor  the  future  which  they  hoped  would  lend  to  beneficial  results. 
The  Electric  Conabruction  Corporation  were,  his  Lordship  re- 
marked, large  shareholders  in  the  tJeneral  Electric  Power  and  Trac- 
tion Com[)any,  and  had  therefore  every  interest  in  the  value  of  the 
('ompany.  Proceeding  to  refer  to  electric  traction,  tho  Chairman 
observed  that  very  tittle  progress  had  been  mode.  The  Directors 
were  contident  that  the  systems  they  advocated  would  be  of  benefit 
to  the  ylmteholders,  and  although  at  present  in  abeyance,  they  ad- 
mitted that  tho  hoped  they  had  entertained  of  that  branch  had 
boon  hardly  fulHlled.  They  had  hod  promises  from  various 
([uarters,  and  thoy  bod  incurred  considerat'le  expense  in  demon- 
flbrating  tho  advantages  of  electric  traction.  Tney  had  seen  no 
reason  to  change  their  opinion.  Whether  it  was  want  of  capital 
or  vested  interests  they  did  not  feel  justified  in  continuing  to 
demonstrate  at  their  own  cost  what  should  be  obvious,  and  no 
doubt  woe  obvious,  to  those  entrusted  with  the  management  of 
the  tramway  systoms.  At  one  time  they  had  an  amicable  arrange- 
ment with  the  North  Metropolitan  Tramways  Company.  They 
were  able,  by  a  long  course  of  experiments,  to  show  that  company 
that  thero  would  be  a  considerable  advantage  in  adopting  electricity 
on  their  lines.  Tho  tramway  company  had  seen  their  experimental 
installation,  and  were  so  ptoosof)  with  it  that  they  went  to  Parlia- 
ment to  ttctiuiro  the  right  of  using  electric  power  over  the  whole 
of  their  lines.  Parliament  in  its  wisdom,  whilst  allowing  the 
i  ompany  to  airry  electricitv  on  their  lines,  inserted  a  clause  that 
the  Cor[>oration  of  tho  land  through  which  tho  lines  ran  should 
hove  the  veto  by  which  they  might  cause  tho  cars  to  be  removed 
In  24  hours.  Ntsw,  the  North  Sletro|*olitan  ('ompany  were  very 
kiriil  l.o  thoni,  tim  hint  coin^Hiay  (the  Klortrio  Traction  Com|»ftny), 
mid  tliey  co  OjKsratcil  with  thu  Electric  Traction  Company  in  every 
way,  but  oi^  soon  as  they  found  that  tiioy  were  abHoIutclv  at  tho 
mercy  of  the  Corporation  of  tho  Isind  through  which  the  linen 
]>u>i)«04l,  thoy  at  once  said  that  it  would  never  do  for  them  to 
cxi>end  u  largo  sum  to  keep  electric  traction  going.  The  price  at 
which  they  (the  electrical  comi»any)  were  working  was  all  very 
well  as  tin  oxhihition,  hut  as  an  experiment  it  was  not  sufficient  to 
be  commorci'illy  satisfactory.  The  line  got  neglocto<l,  ami 
owing  to  uvurcrowdiiig,  and  various  other  causes,  many  acci- 
dents liapjiened.  That  was  proved  by  the  fact  that  the  line 
over  whicii  they  had  run  was  in  such  a  had  state  that  it  had  to 
be  entirely  remo<lelled.  That  di<l.  however,  not  alter  tho  opinion 
of  the  (lirectoiM  that  the  principle  of  running  a  number  of  wirs  atu 
mileugo  rate  woh  altogether  unfair  to  the  electrical  contractor.  In 
tho  course  of  the  experiments  they  luul  gained  valuable  oxperionct», 
and  gi\en  an  iiiHtallatiou  of  12  cars  with  average  gross  receipts  of 
lid,  [jor  car  mile,  which  was  much  less  than  the  receipts  at 
Barking  during  tho  pras[H3rous  time,  the  installation  could  bo 
oi)erated  at  a  proHt  to  all  |»artio8  concerned.  It  was  tho  opinion 
01  the  Directors  that,  the  system  waa  flui>erior  to  liorne  traction. 
They  had  to  bear  in  mind  that  the  vested  intei-ests  involved  mu*t 
retard  tho  introduction  of  electric  traction,  but  time  and  the 
constant  pressure  of  shareholders  in  the  tramway  rom()anii.'tf 
should  surely  lead  to  the  adoption  of  electricity  throughout  the 
country.  When  the  time  arrived  they  did  hope  to  get  tlioir  share 
of  tho  bonctics.  There  was  no  doubt,  that  in  anticifutlun  of 
a  greater  demand  for  machinery  than  had  been  ex|>eiionced, 
Lhcir  late  manager  had  produced  more  stock  than  was  nccoa^ry. 
Meanwhile  they  had  thought  it  prudent  to  writ'C  down  that  item  to 
a  low  figure.     Ho  hod  already  pointed  out  that  tho  apparent  dimi- 
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notion  was  more  apparcnb  than  real,  inasmuch  as  everybody  stood 
00  oiftctly  the  .^amo  footinfj.  Tho  expeiiRes  in  every  branch  hud 
been  reduced  OS  low  at.  (wssible,  and  llic  losses  on  the  year  had 
been  very  materially  diminiahwl.  Another  f>oint  which  he  thauj^ht 
pfcve  tbera  more  than  a  (floam  of  hope  was  that  their  attention  was 
devot«d  to  the  completion  of  the  copper  works  at  MiUwall.  Mr. 
T.  Parker  had  joined  the  Board,  and  if  he  understood  the  thing 
tborouf^hly,  and  it  were  properly  worked^  tliore  was  every  reason 
toho|iethab  the  depoRitiou  of  copper  would  form  an  im[)Oitant 
branch  of  their  businesp.  If  they  should  determine  to  turn  tho 
copiier  into  wire,  they  did  not  antici[>ate  any  difficulty  in  diflf>0!(ing 
of  all  their  manufactures.  Tho  Kentish  Town  works  would  be 
transferred  to  Millwoll— in  fact  thoy  hardly  existed  at  present— 
and  a  eonsidernble  saving  would  thereby  be  effected.  His  Lordship 
then  moved  tho  adoption  of  the  reports  and  accounts. 
Mr.  Junes  Pender  seconded  tho  motion. 

Mr.  Dona  observed  that  the  ( .'hairraan  had  said  that  the  Iors  on 
the  biilance  sheet  would  not  affect  the  holding  of  tho  shareholders, 
but  he  (the  speaker)  took  it  that  any  loss  that  was  made  wo u Id 
certAinly  affect  the  value  of  the  shares.  He  understood  thnt  a 
(Treat  deal  of  the  loss  arose  nob  during  the  Torapany's  mnnace- 
meot.  but  previous  to  it.  That,  be  contended,  indicated  that  the 
prof*erty  was  taken  over  on  too  high  a  valuation,  and  that  it 
should  be  written  off.  He  would  like  to  hear  what  v\ewa  the 
Board  held  with  regard  to  a  reduction  of  tho  purcbnse  money. 

Sir  Henry  C.  Mance  took  it  that  tlie  Cbairmaii  implied  that  the 
ComiMiny  was  no  money  out  of  pocket  by  writing  down  the 
capita.1.  It  was  what  tfie  auditors  had  advi>tod.  The  purchase 
money  was  jwud  for  nearly  in  ordinary  shar&«*.  The  Chairman 
desired  him  to  stAte  that  ho  tbouf,dit  it  rather  premature  to  say 
that  at  Uie  present  time,  but  that  would,  no  doubt,  ho  the  course 
to  be  adopted — that  there  would  be  no  depreciation  in  tho  value 
of  tho  preference  sharee. 

Mr.  Dnan  then  moved  that  a  committee  of  shareholders  should 
be  apfiointcd  to  confer  with  tho  Board  with  a  view  to  a  re- 
organisation of  the  Company. 

Mr.  Thomas  seconded  the  resolution.  Ho  thought  the  stock 
bsd  been  under-valued.  An  item  of  £'3,500  written  off  rerjuiretl 
explanation,  and  he  wished  to  know  whether  the  Directors  intended 
to  forego  their  fees  for  the  last  nine  months,  or  whether  they  held 
that  as  A  liability  to  be  met  at  some  future  time. 

Sir  H,  Uanee  said  with  repard  to  tho  £2,500,  the  estimated 
depreciation  on  plant  and  machinery,  the  Directors  had  left  that 
to  the  auditors.  No  doubt  the  earlier  valuation  had  been  based 
upon  what  w.)s  paid  for  those  goo<ls  ori^nally,  hub  he  was  not 
connected  with  the  Company  at  that  timo.  Thoy  had,  however, 
written  down  largely  in  compliance  with  Uie  audit-era'  advice,  and 
they  thou^'ht  that  all  those  things  should  bo  (ilaced  at  their  proper 
vslue.  As  regarded  fees,  as  soon  as  the  Directors  found  that  the 
year  wsa  not  likely  to  be  so  good  as  they  anbicipntod,  they  reduced 
their  fees  and  did  not  even  take  them.  Perponally,  lie  w^ia  wilUng 
to  forego  his  feea,  but  the  shareholders  could  not  reasonably  DX()ect 
the  Directors  to  do  so  generally.  He  did  not  soo  that  a  committee 
of  conference  could  do  the  ComiJany  any  good.  They  had  dis- 
caseed  the  matter  carefully  with  tne  largest  shureholders,  and  had 
tAken  8te[M  in  consultation  with  those  gentlemen  to  lessen  the 
costs  of  manngoment  and  ensure  that  the  labtor  would  be 
*■  >ughly  efficient.  One  step  was  the  strengthening  of  the 
d  by  the  election  of  Mr.  Parker,  who  would  be  nble  to  devote 
attention  to  the  refining  of  copper,  from  which  they  hoped 
M>  much.  Under  those  circumstances  he  hoped  that  Mr.  Dunn 
would  withdraw  his  resolution. 

Some  further  discussion  ensued,  and  the  resolution  not  being  put^ 
the  original  motion  was  carried  ncm.  con. 

Tho  Earl  of  Albemarle  and    Lord    Egerton    of    Tatton    were 
re-electcvl  directors,  and  the  auditors,  Messrs.  Ward  and  Wilding, 
reap|)ointod,  this  bringing  tho  meeting  to  a  close. 


NEWCASTLE  AND  DISTRICT  ELECTRIC  LIGHTING 
COMPANY,    LIMITED. 

DirectorB  :  John  I).  Milburn,  E«i.,  chairman  ;  tho  Hon.  C.  A. 
Parsons,  managing  director  ;  Sir  B.  C.  Browne,  Colonel  \V.  M, 
Angus,  John  B.  8inip8oii.  Esq. 

Report  of  the  DirectorH  presented  to  the  shareholders  at  the 
I  mxth  oi*dinary  general  moeting  of  the  Company  at  Newcastle  on 
'  13th  inat. 

The  Directors  have  pleasure  in  rB|>ortin^  that  the  supply  of 
current  continues  to  give  satisfaction  to  the  Company's  consumers, 
and.  although  tho  present  deprotsion  in  trade  has  find  tho  effect 
of  somewhat  crippling  progress,  the  pro8|H3ct?!  of  tho  Com(>anv 
continue  sati.sfactory.     The  inHtallations  connecte<l   to  the  Com- 

tisnyV  mains  during  tho  year  are  equal  to  3,r*0()   10c. p   lamps. 
'Hn^ng    tho    total    up   to   about    M,5Q0,    and    290,469    unit«    of 
electrical   energy   have  been  supplied,  as  against  *J06,017  unit-s 
■upplie«l    in    IK9I.       During     the     {msb     year     3,012    yards    of 
1  main     and     brunch     pii'ing     have     been     laid,     together     with 
i  (t,i46    yards    of    main    ami    branch   cable.     A    tunnel    has    now 
beieo  completed  from  the  t-omt^any's  works  to  the  River  Tyno. 
mad  condensing   plant   is   being  erectci^l  to  which  water  will   be 
raroolstod  direct  from  tho  ri\or  ;  it  is  expected  thnt  this  plant  will 
1  operation  next  month,  and  your  Directors  antici^tate  a  con- 
able  saving  of  both  fuel  and   water.     It  is  antieqiated  thnt 
I  will  be  a  great  fall  in  the  price  of  lamps  during  this  year, 
which  will  greatly  tend  bo  further  tho  interests  of  the  Company. 
Th^"-'^^"  '""'nings  during  the  year  nmountto  £2,130,  ISs.  Id.,  and 
utt*  riterest.  and  making  provision  for  reserve  fund,  and 

wit". f   ^^  -'lO.  7fl.  7d.  from  formation  expenses,  your  Directors 

are  mh\9  U>  tiicommond  a  dividend  at  the  rate  of  3  per  cent,  for  the 


half  year  ending  December  31  (less  income  box),  which,  together 
with  tho  interim  dividend  paid  in  July  last,  makes  the  dividend 
5^  per  cent,  for  the  year.  Sir  Bonjumtn  C.  Browne  retiree  by 
rotation,  but  is  eligible,  and  offers  himself  for  re-election  as  a 
director.  Tho  auditors,  Messrs.  Sbrochan  and  Co.,  also  offer  them- 
selves for  re-election. 

BAUANOE-sne£T,  Dec?.  31,  1892. 
Dr.  £        s.  d.         £        s.  d. 

Capital— 5,000  sharee  at  £10  each   ...     50,000    0    0 

3,535  shares,  £8  coUod  up   28,'2SO    0    0 

Add  calls  paid  in  advance  ...     200    0    C 


Lese  calls  unpaid  . 


23,4SO    0    0 
240    0    0 


Creditors    905  13  U 

Loans  5,000    0     0 

Bankers 4,285  10    8 


2S.240    0    0 


10,191     4     7 


Reserve  fund  for  depreciation,  etc 1,400    0    0 

Profit  and  loss  account/ — 

Balance  from  last  year    43    7     3 

Profit  for  year  ending  Dec.  31.  1892      1,391     4    9 


Less  interim  dividend., 


1,434  12    0 
663  14    8 


870  17  4 

£40,702    1  11 

Cr.  £        a.  d. 

Amount  expended  bo  date  on  buildings  and  plant, 
pipes    and    cables    (including  cost    of    laying), 

meters,  transformers,  elecbri<^  instruments,  etc..  36,315  14  4 

Office  furniture    141     4  2 

Stock  of  stores,  etc 139  15  6 

C<Mt  of  license,  provisional  order,  etc 50]   16  10 

Formation  expenses    859    7    7 

Less  amount  written  off. 59    7    7 

800    0  0 

Debtors  (less  reserve  for  discounts,  £200) 2,788  17  0 

Cash  in  hand 14  14  1 


£40,702    1  11 
Profit  akd  Losa  AooocvT  for  the  Yrae  kkdino  Dec.  31.  1892. 

Dr.                                                                                      £      B.  d. 

Wages,  salaries,  rent,  rabee,  taxes,  and  Directors*  fees     1,549    5  9 

Stationery  and  office  expenses 132  17  10 

Stores,  fuel,  water,  etc 1,818    8  I 

Repairs  and  renewals 275  13  3 

Balance  carried  down  2,139  15  J 


£5,9]  tt    0    0 


£  s.    d. 

Interest   239  2    9 

Pro[>ortion  of  formation  exi)entes  written  off    59  7     7 

Transferred  to  reserve  fund  for  depreciation,  etc 450  O    0 

Balance  carried  bb  balanco-shoGb  ., 1,391  4    9 


£2,139  15  1 

Cr.                                                                                      £        B.  d. 

Electric  energy  supplied,  less  discounts 5,627    8  6 

Meter  and  transformer  rent 


Balance  brought  down. 


288  11 

6 

£5.916    0 

£        s. 

2.139  15 

0 
d. 

1 

£2,139  15    1 


Tho  annual  mooting  of  tho  fihareholders  of  the  NowcAstlo  and 
Dai^trict  Elecbric  Lighting  Comf»any,  Limited,  was  held  at  tho 
offioee  of  Messrs.  Leadbittor  and  Harx-oy,  57,  Woatgabe-road,  New- 
castle, on  Monday,  Mr,  John  1>.  Milburn,  chairman  of  tho  Com- 
pany, presiding. 

The  Chairman,  in  moving  the  adoption  of  bho  reimrt,  said  :  The 
leading  feature  of  our  present  year's  work  is  tho  payment  of  a  little 
more  oividend.  This  increase  in  the  earning  i»ower  i«  trifling,  but 
it  marks  progress.  A  local  newspaper  sUitod  a  month  or  two  ago 
that  the  electric  lighting  companies  were  not  booming.  Well,  if 
thoy  were  not,  it  would  nob  be  bhe  faulb  of  the  companies,  which 
nre  read^*  and  anxious  to  meet  to  the  fullest  extent  whatever  public 
demands  there  may  be.  Elootric  lighting  has  got  over  it«  initial 
stage,  and  the  directors  of  the  companiennre  arriving  at  a  fair  under- 
standing of  its  technicalities.  To  make,  however,  electric  lighting  a 
great  success  one  thing  Is  necessary,  and  that  is  cheapness.  The 
following  figures  will  perhaps  prove  interesting  to  our  newspaper 
friends,  and  prove  the  steady  progress  we  are  making  :  Units  sold, 
1891.  206,017;  in  1892,  290,469;  increase,  8-1.452.  Increase  of 
output,  41  jier  cent.;  increase  in  receipts.  23  per  cent.;  selling 
price,  1891,  5  309:  selling  price,  1892,  4-650;  difference  iier  unit, 
0-659;  cost  price,  1891,3-420;  cost  price,  1H92,  3  113;  difference 
[>er  unit,  0-307.  Yon  will  see,  therefore,  that  whilst  our  average 
price  has  been  gradually  reduced,  the  cost  [has  likewise  been  re- 
ducc<l,  and  by  the  introduction  of  tho  shaft  and  tunnelling  to  the 
Tyno  and  tho  u«w  condotvent,  Xx^  ^\\v:\v  yAvq^taw^xwA  %\«Ma. ' 


ce 

je  1 

he  J 
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used,  the  cost  of  fuel  ib  expected  to  oome  down  to  nearly  ono- 
half.  This  is  a  greofc  economy,  bub  nothing  liko  the  gnving 
which  will  ensue  Ijy  doubling  the  jtroduction  of  the  current 
Cheapness  begets  demand,  and  demand  be^roU  cheapness  of 
production.  In  the  summer  months,  when  our  output  ie 
only  about  11,000  units  per  month,  the  cost  of  |)roduction 
is  abouL  4^d.  per  unit.  In  mid  winter,  when  the  output  h 
50,000  units,  the  price  per  unit  comes  down  to  *2d.  It  i?  obvious, 
therefore,  that  wnen  we  shall  be  able  to  supply  50,000  unite  per 
month,  the  average  cost  will  bo  enormonsty  reduced,  and  we  hoiw 
at  no  distant  date  to  be  able  to  produce  electric  current  at  a  not 
cost  of  Id.  to  IJd.  It  is,  howevorj  impossible  to  attain  this  end 
by  hopinp  to  sell  the  current  for  ilUuiiinjitive  imrjwses  alone.  N\'o 
must  look  to  other  sources  of  demAnd,  euch  ns  motive  power, 
ventilation,  etc.  The  tramway  company  has  not  yet  seen  its  way 
to  adopt  electrio  power,  for  the  sufliciont  reason  that  electric 
trams  have  not  yet  been  succepsfully  introduced  into  this  country. 
This,  however,  will  be  remedied  in  time.  Li^ht  motors  have  been 
successfully  introduced,  and  this  Company  is  ready  to  recommend 
such  motors  to  supply  the  necessary  current  to  all  who  rc«|uiro 
them.  They  would  prove  of  great  use  to  all  who  require  li^ht 
machinery,  and  who  wish  to  use  it  occnsionnlly,  as  is  the  case 
with  dentists.  Electric  cooking  is  now  an  eetabliHhed  fact,  and  the 
method  citn  bo  seen  at  the  Victoria  Hotel,  where  arc  intro<luce<l 
the  best  electric  cookinp  appliances  m  the  market.  Sixpence  per 
unit  electricity,  with  a  properly  proportioned  installation,  is  etjiml 
to  about  5s.  |)er  l.OOOft.  of  gas.  The  gjis  comjtuny  have  not  much 
to  fear  in  the  way  of  com[tctition  so  long  as  the  price  of  electric 
lightine  stands  at  ixl.  to  6d,  What,  however,  we  want  to  be  at  is 
to  be  able,  profitably,  to  supply  electricity  for  lighting  puri>oe>os 
at  3d.  per  unit,  ec|ual  to  only  2s.  kk\.  |icr  l.OfM^ft.  of  gas.  This,  a& 
I  think  I  hove  shown  you,  can  only  bo  done  by  incroasod  domanri 
for  electric  current  and  steady  economy  in  working  oxj>enKeR. 
There  are  no  by-prt>ducts  in  the  case  of  electric  current  as  with 
gas  ;  therefore,  science  and  ingenuity  will  have  to  bo  called  into 
play  to  bring  about  the  desired  rcrtult  without  doing  much  harm 
to  the  gas  company.  Recentlv,  this  comiiany  baa  had  a  proposal 
made  to  it  tociieapen  its  fuel  by  tliu  [mrtirtl  use  of  duul-bin  refuse 
instead  of  coal.  Amongst  the  coni[)onenl  parts  of  such  refuse  there 
is  a  largo  (amount  of  ashes  and  partially-consumed  coal,  ils  well 
as  other  combuetible  properties.  A  comfxiny  in  London  hjis 
invented  machinery  for  separating  this  refuKo  and  making  a  com^ 
pound  of  all  of  the  combustible  matorial  which  then  becomes 
available  for  steam-ratsing  purposes.  It  is  stated  that  8uch  fuel 
is  capable  of  evafwrating  3^1b.  of  water  as  against  Ulb.  with  coal. 
Seeing  that  refuse  is  now  got  rid  of  at  a  certain  actual  Lohs  bv 
refuse  destructors,  eto.,  this  fuel  may  probably  be  applied  with 
considerable  economy  to  the  raising  of  steam,  and  so  put  to  a  good 
useful  purpose  what  hitherto  has  been  consumed  for  sanitary 
safety.  Your  Directors  have  this  matter  under  consideration, 
and  if  upon  closer  investigation  the  application  of  such  fuel  can 
be  safely  and  without  deleterious  result  introduced,  they  will  not 
hesitate  to  adopt  it.  Much^  of  course,  will  depend  u(>on  the  terms 
to  be  arranged  with  the  Corjiorntion  for  the  removal  of  the  refuse^ 
for  your  Directors  would  only  adopt  the  system  if  they  weroasaured 
that  a  real  and  not  a  mere  nominal  value  accrued  to  the  Company. 
In  other  words,  they  are  not  going  to  attempt  any  doubtful  or 
quixotic  exoeriment,  but  intend  to  sail  steadily  alon^,  A  great 
stimulus  will  undoubtedly  be  given  to  electric  lightmg  by  the 
termination,  in  November  next,  of  the  iiatentsof  the  Swan-Edison 
lamps.  At  the  present  time  a  16-c.p.  lamp  costs  .Is.  fltl.  Foreign 
manufacturers  now  offer  a  lamp  which  appears  to  fulHlall  Uie  con- 
ditions of  the  Swan-Edison  article  at  l6d.  each.  This  will  con- 
siderably reduce  tl>e  cost  of  electric  installation,  and  enable  a 
consumer,  at  a  small  cost,  to  frocjuently  renew  hi^  lamps,  for  it  is 
a  fact  that  after  lamps  reach  a  certain  ago  the  waste  of  current  is 
great,  and  it  will  pay  consumers  to  take  out  their  lamps  at  the 
end  of  every  three  or  four  months  and  put  in  new  ones  rather  than 
run  the  vitiated  article  and  (lay  for  current  which  is  wasted  in  the 
decayed  matorial  of  the  lamp  filament  and  in  the  struggle  to 
illuminate  the  blackened  glass  of  the  lamps.  In  reference  to  the 
report  recently  made  to  the  Watch  Committee  of  this  city  by  Mr- 
Lamb,  the  inspector  of  lamps,  I  have  to  say  on  behalf  of  this  Com- 
()any  that  we  are  prepared  to  prove  that  the  right  system  has  been 
adopted  by  this  Comfjany  for  public  Hghting,  and  that  in  no  t>!ace 
in  England  have  the  lamps  given  greater  satisfaction.  Mr.  Lamb 
wishes  us  to  try  the  Bru^h  bystem  as  a  pattern  to  copy.  Wore 
we  not  a  very  modest  ComiMiny,  we  would  euggeat  that  the  Brush 
Company  should  try  our  systom.  Our  lamps  nave  given  satisfac- 
tion from  the  first.  They  are:  those  near  the  central  i^tation  in 
Weetgate-road,  and  in  the  Green  Market.  Once  the  light  went 
out  on  the  top  of  Westgat«- hill,  but  what  was  the  cause?  The 
severe  frost  froze  the  mecnanism  of  the  lamp,  and  the  Company's 
officials  could  no  more  be  blamed  for  this  than  the  gas  company*» 
lamplightorcould  beblamed  for  the  lightsacrossthe  Moor  fret|ueutly 
going  out  in  wintry  weather,  We  are  accustomed  to  all  Korts  of 
tricks  in  the  case  of  gas  both  at  Newcastle  and  oiher  places,  but  the 
most  unvarying  exactitude  isexpcctedofeleclriclightiiig.  If  there  be 
thesUghteet  slip  the  occurrence  finds  its  way  to  the  newHi>apers.  We 
had  this  year  a  visit  from  some  members  of  the  Editihurgh  Town 
Council,  who  wished  to  6nd  out  the  best  method  of  electric  light- 
ing. We  think  the  result  of  their  journey  was  to  find  that  what- 
ever place  they  came  to,  the  system  there  adopted  was  the  best. 
In  the  case  of  Newcastle,  I  believe  they  expressed  a  surprise  that 
if  the  Brockie-Pell  lamp  now  used  by  this  Comimny  in  connection 
with  the  alternating  current  had  done  so  well,  that  the  Town 
Council  had  not  gone  further  with  arc  lighting.  We  trust,  how- 
ever that  the  committee  will  soon  make  up  its  mind  to  take  this 
electric  lighting  question  (which  will  cost  less  than  gas  in  proper- 
i/oa  to  WumJnativ0 power)  into  consideration , 


Sir  B.   C.  Browne  seconded  the  motion,  and  the  report  was 

adopted. 

INDIA  RUBBER,  GUTTA  PERCHA,  AND  TELEGRAPH 
WORKS  COMPANY.  LIMITED. 

BIr.  S.  W.  Silver  (the  chairmanl  presided  on  Tuesday  at  the 

extremely  brief  twenty  ninth  ordinary  general  meeting  of  the 
above  Company,  held  at  the  Cannon-streot  Hotel,  E.C.  The 
notice  convening  the  usi<embly  having  been  read  by  the  secretary 
{Mr.  W.  J.  Tyler),  and  the  re[K>rt  and  accounts,  published  in  our 
last  issue,  being  taken  as  read, 

The  Chairman  stated  that  nUhoiigh  the  re[>ort  was  brief,  yet  ho 
thought  they  would  agree  with  him  that  it  was  satisfactorj*,  as  it 
confirmed  the  hopes  expressed  at  the  last  mooting.  After  carrying 
to  the  reserve  fun<l  all  the  premium  realised  on  the  new  capital 
issued,  together  with  a  jiortion  of  the  prolit  mode,  the  year's 
transactions  justified  the  Dtr-ectora  in  rccommendine  the  same 
dividend  as  hitherto  and  a  bonus,  and  in  placing  to  the  next 
account  a  sum  as  large  as  that  last  ye^r.  As  an  instonce  of  the 
advantagoouK  eniployniont  of  the  additional  capital,  he  tnen- 
tioned  that  it  tiad  enabled  them  to  lay  in  from  time  to 
time  a  largo  stock  of  raw  matorial  on  favourable  condi- 
lions,  and  by  tliat  meati'<  they  had  boon  able  to  successfully 
meet  competition  and  find  remunerative  employment  for  their 
works.  During  the  jMLst  year  they  hiul  made  over  .^,0(K)  miles  of 
submarine  telegraph  cable,  without,  he  was  glad  to  say,  a  fault, 
and  well  within  the  contract  period.  The  same  state  of  afloirs 
prevnile<l  with  their  French  factories,  which  had  been  doing  good 
work  under  the  maj^terful  care  of  their  managing  director.  He 
had  no  fwir  n^  to  the  future  proppects  of  the  Company.  He  then 
movo*l  the  adoption  of  the  re[»ort  and  accounts,  and  the  declara- 
tion of  a  dividend  of  f>  fior  cent,  and  a  honun  of  2^  per  cent., 
toi^ffhcr,  I.V. ,  free  uf  income  tax,  payable  on  the  I5th  inat. 

VLr.  R.  Hendoraon  iiad  pleivnurc  in  seconciine  the  motion. 

There  waa  no  diHcus^ion  on  the  re[)ort  and  accouute,  und  the 
motion  wa»  adopted  without  any  dissentient. 

Mr.  Matthew  Gray  movod  that  Mr.  Hilverand  the  Hod.  Henry 
Mart-ham  hIiouM  be  re-elected  directors.  This  was  seconded  by 
Mr.    Abraham  Soott.  and  was  unanimously  carried. 

Mr.  Hartlndalo  propo8c<.l,  and  Mr.  Coohron  seconded,  that  Mr. 
Clarke  hhould  ho  ap[K)inted  auditor  instead  of  Mr.  J.  Weiee,  who 
had  rotiigned.  This  was  adopted,  and  the  meeting  came  to  a  close 
with  a  vote  of  thanks  to  and  oonlidenco  in  the  Board. 


COMPANIES'  REPORTS, 


WESTMINSTER  ELECTRIC  SUPPLY  CORPORATION. 

Directors:  The  Right  Hon.  Lord  Sutlield,  K.C.B.,  Edmund 
Boulnois,  Eso,,  M.I'.,  \A*.  Hayes  Fisher,  Keq.,  M.P.,  Sii'  Douglas 
(tnlton,  K.C.B..  K.R  S.,  J.  Browne  Martin,  Esq  ,  James  Heslop 
Powell,  Esq.,  R.  \V.  Wallace,  Esq.  General  manager  :  Captain 
Edmund  I.  Bax.  Kngineer-in-chief :  Prof.  Alex.B.  W.  Kennedy^ 
F.K.S.,  M.Inst.CE.     Secretary:  Frank  lago,  Ekj. 

Report  of  the  Directors  to  be  preinented  to  the  shareholders  at 
the  ordinary  general  meeting  to  be  held  at  the  Cor{X>ration'fl 
Offices,  Eccleston-place,  S.W.,  on  Wednesday,  February  22,  1893, 
at  1 1  a.m. 

The  Board  of  Directors,  in  presenting  their  report  and  accounte 
for  the  year  1892,  are  gratiaed  in  being  able  to  state  that  the 
business  of  the  Corporation  continues  to  make  steady  and  satis- 
factory progress.  After  very  careful  consideration,  the  Directora 
decided  from  July  1,  1892,  to  reduce  the  price  of  current  from  8d. 
to  7d.  per  unit.  The  ()olicy  of  reducing  the  standard  charge  which 
this  Corporation  initiated,  has  been  fully  justified  by  the  increased 
consumption  of  current.  On  December  31,  1891,  electric  energy 
was  being  su|»plied  from  the  Corporation's  mains  to  the  equiva- 
lent of  62  H'ilJ  lamns  of  8  c.p. ,  and  the  supply  increased 
to  98,GSU  on  Decemoer  .SI,  IS!>2.  At  the  present  time  there 
are  on  circuit  the  equivalent  of  102,743  lamiw  of  S  c.p.,  and 
applications  have  been  received  for  a  furtner  8,229.  The 
total  length  of  roadway  along  which  mains  have  been  laid 
exceeds  33  miles,  making  about  130  miles  of  ways,  into  which 
upwards  of  97  milee  of  cofjper  (strip  and  cable)  have  been  drawn. 
The  plant  and  machinery  have  been  working  satisfactorily 
throughout  the  year.  Since  the  last  meeting  of  shareholders  the 
huilding  at  Davies-street  has  been  completed,  the  frontage  having 
been  tinishod  as  shops  and  chambers.  In  September  last  the 
chief  office  was  transferred  to  Eccleston-placo  on  the  completion 
of  the  buildings  there.  Croat  convenience  has  been  experienced 
by  the  concentration  of  the  general  staflf  under  one  loof.  As  pro- 
mised at  the  last  meeting,  the  Directora  offered  £4<XtiilO  in  £100 
4i  i>er  cent,  mortgage  debentures  to  the  shareholders,  by  whoai 
the  issue  was  immcaiately  taken  up.  The  Directora  were  pleased 
to  bo  able  t<j  [)ay  a  first  dividend  at  the  rate  of  3  per  cent,  for  the 
half-year  ending  30th  June  last.  The  account.'^  now  show  a 
balance  of  £7,324.  Ss.  9d.  to  the  credit  of  net  revenue,  and  they 
recommend  the  (laymont  of  a  dividend  at  the  rate  of  4  per  cent. 
for  the  past  half-year,  carrying  forward  a  balance  of  i'1,324.  88.  9d. 
In  accordance  with  the  articles  of  a.9i«ociation,  two  of  the  Directors, 
Messre.  J.  Browne  Martin  and  R.  W.  Wallace,  retire,  but  being 
eligible,  offer  themselves  for  re-election.  The  auditors,  Messrs. 
Cooper  Bros,  and  Co.»  also  retire,  bat,  being  eligible,  offer  them- 
selves for  reelection. 

The  total  capital  of  this  Compony  is  £370,000  aa  follows  :  Share 
capital,  £299,500  ;  founders*  shores,  £oOO  ;  mortgage  debentures. 
£70,000. 
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RE\*KytE  AccorjfT,  Yeab  endino  Dec.  31,  1892. 

A. — To  Oeneration  of  Electricity. 

Dr.  £       B.  d.        £ 

Coal,    oarriage,  and    unloading,   etc.  5,313    8     1 
Oil.    waste,  water,  and   engine-room 

»toro». l.'JSl   18    0 

Proportion   of   salaries   of    engineers 

aod  oflicere  1.461   1*1    0 

Wages,  eta,  at  generating  Btationa...  4,315    0    0 
Bepairs  and  maintenance  :    buildings, 

£51.  48.  8d.;  plant,  £1,198.  188.4d^..  1,260    3    0 


e.  d. 


» 


B.  — To  Distribution  of  Electricity. 
,  maintenance,  and  renewal  of 

main*  and  meters  351     1    0 

Proportion  of  salaries  of  officers 156    0    0 

Wages  and  gratuitiee,  etc H'24  16    ti 


C— To  Rente,  Ratee,  and  Taxen. 

Rente    1,331  1.1  10 

Rates  ju)d  taxes 1,032  15    4 


1).— To  Management  bxiienseB. 

IHrectore*  fees 800    0  0 

Salaries  of  manager,  oneineer-in-chief, 

secretary,  clerk**,  eto *J,0*20  11  5 

Stationery  and  printing 281    18  1 

General  cnargee  and  ofBcc  expenses  ...  293    0  2 

Auditore  of  Company    52  10  ii 

Wagesof  meter  readers, Ln8[)ectoni, etc.  527  II  6 


13,621    ID     I 


1,3;U   17    6 


2,364    g    2 


E. — ^To  Law  and  Parliamentary  Charges. 

Law  charges 

F. — To  Depreciation. 
Sinking  fund  on  buildings  and  leases  400    0    0 

Depreciation  on  plant  and  machinery      2,500    0    0 


G.— To  Special  Charges. 

Insurance 219  13    tl 

Board  of  Trade  audit  (two  years) 65  12    6 


(^osh  on  de|>osit 
I  Cn^h  at  bankers,  Messrs.  Barclay,  Ransom  and  Co. 

I>GpO!-it^  with  vestries,  etc 

I  Frolimioai  y  expenses  and  suspense 

aooouot !»,4.5«J    2    7 

Lflsa  amount  written  o£r  for  1892       1,000    0    0 


[Patents  and  law  charges  account 

amount  written  off  for  1892 


2,105    D    0 
210    0    0 


3,975 

11 

o 

3iio 

o 

5 

2,9(KJ 

0 

0 

28;j     5    6 


Total  expenditure  24.834    4  10 

Balance  to  net  revenue Il,ti08  10    2 


1^ 

I     Cr.  £       B.    d. 

■A^  of  current  by  meter,  etc 33,499    8     6 

^Bpm  under  contract    1.455    4    0 


Rental  of  meters  on  oonsumers'  promises.. 
Transfer  fees 


;W,9.>4   1'. 

.'    (S 

1.431     . 

\     0 

56  17    6 

£36,442  15  0 

Dr.         (;knbral  Balaxoe-sheet,  Dfx.  31,  1892        £       «.  d. 

i  CapitAl  account 370,lKH'i    O  0 

Sundry  creditors  2,lWi3    H  U 

Unclaimed  dividends 24  17  I 

I  I  >cbentn  re  interest  accrued     716   12  U 

» l^eprociation  account  3,531)    0  0 

^Sinking  fund  account H12    0  0 

'  Net  revenue  account £I1,HI6    2    4 

Less   half-year's  dividend  paid  to 

30th  June,  1892 4,491   13    7 

7,:«4     H  9 

;t;i8ri,370  18  4 

Cr.                                                                                          £        8.  d. 

I  PapitAl  account 3.">1,IWJ  19  Ht 

1  Stores  in  band    Wi7     5  3 

Sundrydebtors 13.4415   II  4 

6,0IHi    0  0 

3,52(1  13  9 

204  16  7 


8.450    2    7 

" 1.895    9    0 

£385,370  18     4 

Statkmknt  iiF  EriarrRiciTv  (Jexkrated,  Sold,  ere.  , 
Year  endinu  Dec.  31,  1892. 

I  Board  of  Trade  Dnit«  generated 1,477.131 

I  Quantity  uiilu^od  : 

Sold  to  consumers  1,217,871  \  .  ^63  55*1 

Used  for  ligliiing  works,  meior  testing,  etc.      45,695  j  * 

^Quantity  expended  in  distribution  : 

In  batteries  ^, 20,8101  \aa  o-Ti 

In  feeders  146,065/  ***»»»'° 

™   T"  '   '      I  mtity  aceoanted  for 1,430,441 

■  unaccounted  for    46.tiOiJ 

■  : ^..  uf  Hep.  lamps  on  clrcait,  Dea  31,  1892 98,686 


NEW  COMPANIES  REGISTERED. 


Wallla  and  Steevona,  Limited.  ^Registered  by  Coldicott  and 
Bowden,  22.  Basinghallstreet.  E.C.,  with  a  capital  of  £60,000, 
divided  into  440  preference  shares  of  £100  each,  and  1,600  ordinary 
shares  of  £10  each.  Object:  to  acquire  us  a  going  concern  the 
business  of  engineers  carried  on  under  the  style  of  Wallis  and 
St-eevens.  at  the  North  Hants  Ironworks,  Basingstoke,  and,  with 
a  view  thereto,  to  adopt  and  carry  into  effect  an  agreement  ex- 
pressed to  be  mode  between  A.  Wallis,  A.  H  VVallis,  J.  E.  Wallis, 
and  W.  A.  Waltis  of  the  one  pnrt,  and  this  Company  of  the  other 
part  :  generally,  to  carry  on  the  huninesses  of  mechanical,  consult- 
ing, and  electrical  engineers  in  all  tboir  respective  branches.  The 
tirst  signatories  are  :  Shares. 

A.  WalliSj  Coombehuret,  Basingstoke 1 

A.  H.  Wallis,  Coombehurst.  Basingstoke  1 

J.  E.  Walhs,  Erdesley.  Basingstoke  1 

W.  A.  Wallis,  Coombehurst,  Basingstoke     1 

F.  A.  Wallis,  27,  Wote-street,  Basingstoke 1 

C.  Wallis,  Coombehurst.  Basingstoke I 

ij.  Bick,  Statiun-hill,  Basingstoke    1 

There  shall  not  be  less  than  two  nor  more  than  6ve  directors.  The 
first  arc  A.  Wallift,  A.  H.  Wallis,  J.  E.  Wallis,  and  W.  A.  Wallis. 
(^ualilication,  £10U.  KemunerHtion  to  bo  fixed  by  the  Company  in 
general  meeting. 


BUSINESS  NOTES. 


Luton. — The  telephone  nt  the  Luton  Workhouse  is  often  out  of 
repair,  and  Mr  Garrett,  of  DiinsLnble,  has  been  called  in  to  remedy 
thin. 

Farnliam.— The  authurities  of  Farnham  do  not  consider  that 
telephones  to  the  fire  station  waulrl  be  of  f^uHicient  utility  to  pay 
£l(»  for, 

Weatern  and  BrasUlAa  Telegraph  Company.— The  receipt* 
for  tho  pa>>t  week,  after  deducting  17  l>er  cent,  payable  to  the 
London  Plattno-Brazirian  Com|3any,  wore  £3,616. 

rieotwood.— The  chairman  of  the  Fleetwood  Improvement 
Conaiuisstoners,  at  the  lost  meeting,  alluded  feelingly  to  the  death 
uf  Mr.  Unrdon,  who  had  recently  furnished  them  with  a  scheme 
for  electric  lighting. 

Roddltob.— At  the  meeting  last  week  of  the  Rodditch  Local 
Bunrd,  Mr,  T.  Evans  gave  notice  that  at  the  next  meeting  he 
should  propof^o  that  the  Hoard  apply  for  a  provisional  order  for 
lighting  the  town  by  electricity. 

Liverpool  Railway  Bell  ftlgnala  —The  contrikot  for  the  statton- 
to-staLion  electric  belUigndH  and  the  electric  bell  communication 
in  the  cars  on  the  LiverfHiul  Ovmhond  Railway  was  carried  out  by 
Mt;Ss'*r.«.  ManiiKolI,  Morcier,  anil  Co  »  5,  Dcjini*gato,  Manchester. 

Weatmtnater  Electric  Supply  Corporation.  —  In  their  report 
ihu  Hniinl  prupu»te  n  further  dividend  at  the  rate  of  4  |tcr  rent.  |)er 
nntjiini,  niukiiig,  with  the  interim  dividend  already  (Niid.  a  total  of 
3i  per  cent,  for  the  year  emle<l  December  lai*t,  carrying  over 
£1,324 

Koatbonme.  — Mr.  F  *i.  ('lurk,  chartered  accountant,  of  .*>(}, 
8hip  Htrcct,  Hri<^hton,  wrui  ap[H)intod  auditor  of  the  accounts  of 
Live  Kii.-^tboiiine  Kloctric  Light  Ci>iii{>aiiy,  LiiiiiLc<),  for  tlio  period 
eiidcMl  December  31,  1891,  at  a  remuneration  of  Hve  guineas  and 
travelling  o\|M)nscs. 

City  and  South  London  Railway  Company. — The  receipts 
for  the  week  ending  February  12  were  .€9.'»2  agniast  t'881  for  the 
corresponding  i»erio(l  of  last  year,  or  an  increase  of  £71.  The 
total  receipts  for  1H1)3  tnhow  an  inorciise  of  £829  over  those  for  the 
corre8|»onaing  period  of  1892. 

Cheltenham.  —  At  the  meeting  of  the  Cheltenham  Town 
CoLiiii'il  Mr.  Norman  mentioned  that  the  Klectric  Light  Com- 
mittee hod,  in  accoitlaiice  with  the  wish  of  the  Council,  invited 
Mr.  I'reece.  engineer  to  tho  (ieneral  Post  Oilice,  to  draw  up  a 
ro|^jort  on  the  electric  lighting  tjuestion. 

Commlsslonera  of  Sewers.  — Al  the  lost  meeting  of  this  body, 
Mr.  I*!iinnell  mid,  as  the  princi[>le  of  electric  Hifliting  throughout 
the  City  had  boon  recognised,  there  was,  he  thought,  no  further 
need  of  hia  presence  on  the  Streets  C-ommittee,  andlie  would  there- 
fore withdraw  his  name.  Mr.  Walter  was  elected  to  till  the 
vacancy. 

Xdlnburgh. — As  one  of  the  firat  questions  to  be  decided  ic  the 
sytitem,  high  or  low  tension,  and  this  depends  much  on  tho 
customers  in  a  certain  district,  the  Edinburgh  Town  Council  think 
it  advisable  to  send  out  circulars  to  find  out  ihe  number  of  uersona 
desirous  of  the  light.  Their  electrical  engineers  are  to  oe  first 
consulted. 

Lynton  Railway. — The  private  Bill  for  this  railway  is  suspended. 
Amongf  t  other  provisions,  running  powers  were  eoagbt  over  tho 
London  and  South- Western  Railway  Company's  system  into 
Barnstaple  Station,  and  tho  name  of  tho  company  was  proposed 
to  have  been  changed  to  the  '"Barnstaple  and  Electric  Tramroad 
Company." 

Xleotrlo  Traetion  in  Franoe.  —The  new  Compagnie  Franvaiao 
Thomson -Houston,  just  formed,  will  commence  by  laying  two 
electric  tramways,  one  in  one  of  tho  French  seaports,  and  the  other 
at  Lyons.  In  the  latter  town  a  certain  number  of  lines  are  to  be 
first  equipped  with  the  intention  eventually  to  convert  the  whole 
system  to  electric  traction. 

Liverpool  Railway.— It  is  officially  announced  that  the  Liver- 
pool Overhead  Railway  vrill  be  opened  for  v^bVv^  V.x«>SitL\MXcKt^  >\\^ 
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end  of  the  present  month.  The  v&rioua  contractors  hftvo  been 
finishing  their  work  during  the  week  which  haa  elapBod  since  the 
formal  oponing  by  Lorr!  SnUsbury,  and  a  »erics  or  exporimental 
truiriif  wdl  now  be  nin  i.>cndjnir  the  actual  opening. 

XleotiicUy  Supply  Corporation,  Limited. — Tlio  ro|>ort  for  l8i)'J 
states  that  out  of  Ihu  avuilable  profits  the  director.<),  uftor  provid- 
ing for  the  interim  dividend  up  to  Juitc  .*iO,  and  writing  off  the 
demt  balance  brought  forward  for  IKOI,  propose  n  dividend  for  the 
year  up  to  DecemMr  31  at  the  rate  of  A  (>er  cent,  on  tho  capital 
from  timo  to  time  j^id  up,  and  to  carry  forward  the  b&lance. 

Farmhonao-Lightlns.— During  tlio  post  three  weeks,  the  farm 
of  KurnHid*j.  LonKmaiihill,  in  tho  iiarish  of  (iamrie,  tenanted  by 
Mr.  Itoiil.  ha«  been  brilliantly  illuminatcMl  by  tho  electric  li<,diL. 
A  fall  of  water  is  used  to  ^Wq  tlio  motive  power.  Mr.  Hoid  has, 
it  IR  interesting  to  remark,  done  the  whulo  of  the  work  him^uU. 
getting  his  mai;i  ideas  of  meclmnicul  construction  from  one  of 
C^selPs  publioAlionn 

LlAndndno. — The  Llandudno  Improvement  Commissioners  have 
instructed  their  engineer,  Mr.  E.  P.  Stephenson,  A.M.l.C'.E.,  te 

f>re(>are  a  re[>ort  upon  the  advir<Ability,  moans,  and  exuenso  of 
i^liting  tlto  town  by  electricity.  Llandudno  is  one  of  tlio  finest 
and  lioalthiest  watering  places  on  the  West  coast,  and  its  visitors 
will  receive  with  n(>provtd  tho  information  that  electric  light  i.4 
likely  to  be  introduced. 

Burnley.— At  a  meeting  of  the  Burnley  Uas  and  Eloctric  Light- 
ing Committee  laat  week,  tho  tender  of  Cnllcnder's  Bitumen 
Telegrapb  Company  for  electrical  cables  was  accepted  at  the  Hum 
of  £3,605.  The  committee  alM  accepted  the  tender  of  Mr.  JumuH 
Proctor  for  supplying  mechanical  stokers  to  be  attached  to  tht^ 
boilera  at  the  electric  lighting  station  at  tho  sum  of  £6o  per  boiler, 
less  "i^  \ier  cent,  discount. 

Henley. —  Certainly  Henley  in  summer  is  to  bo  preferred  to 
Hentcy  in  winter,  but  there  is  no  denying  the  fact  that  in  winter 
electric  light  would  glorify  the  .«troets  of  this  riverside  town.  So 
think  tho  Town  Council,  and  ^hey  have  directed  tho  clerk  to 
obtain  particulars  as  to  tho  cost  of  a  provisional  order.  Here  is 
scope  for  the  usual  machinery  to  get  to  work— eonsuliing  engi- 
neer, parliamentary  agents,  and  eventually  contractors ;  and 
Henley  is  a  pIcaHant  enough  place  to  run  down  to  for  a  visit. 

Bromley. —The  Bromley  Local  Board  meeting  loHt  week  rocoived 
a  report  from  tho  Electric  Lighting  Committee,  stating  that,  at  a 
meeting  of  tho  Electric  Lighting  Committee  held  on  January  'J I, 
the  committee  had  under  consideration  tho  replies  received  to  the 
circulars  addressed  to  the  frontagers  on  the  proposed  circuit  to  bo 
laid  down  under  the  provisional  order  ;  and  the  further  considera- 
tion thereof  was  adjourned  until  the  Local  Government  Board 
inquiry  has  been  held  in  reference  to  tho  acquisition  of  tho  profjowd 
site  in  the  Station-rood  for  a  central  station. 

Glasgow.— Councillor  Burt  stated,  at  tho  last  meeting  of  the 
Glasgow  Town  Council,  in  regard  to  the  eloctric  lighting  opera- 
tions in  the  city,  that,  as  fur  as  tho  incandescent  lighting  was 
concerned,  they  were  now  in  a  [K>sition  to  supply  any  number  of 
regular  customers  ;  and  that,  as  regarded  the  stroetlighling,  they 
hoiked  to  be  able  to  have  the  lamps  lighted  within  a  fortnight  in 
8anchiehall-street,  RenHeldstreet,  Union-street,  .Inmaica-Btroot, 
and  George  .^luare.  Owing  to  tho  operations  of  tho  Central  Rail 
way  it  would  be  some  time  before  Argyle-street  could  be  lighted, 

Oabomo.  — The  entire  electric  light  installation  at  Osborne  was 
carried  out  by  Mr.  William  Massay,  of  Twyfoiti,  recently  ap|x*inted 
electrical  lighting  engineer  to  the  Queen,  and  though  the  nrrnngo- 
ment  is  at  present  confined  to  tho  splendid  Indian  Hon m  and  to 
several  of  the  corridors,  it  will  certainly  bo  extended.  A  2'2U.]t. 
engine  is  situate<l  in  a  detached  outbuilding,  surrounded  by 
shrubs.  An  accumulator-house  is  adjoining,  £. P.8.  cclbt  being 
used.  The  mains  are  carried  along  the  subterranean  corridors, 
which  traverse  tho  palace  from  end  to  end.  The  installation  was 
satisfactorily  fitted  in  three  weeks'  time. 

Walsall. — At  the  Walsall  Town  Council  ijuarterly  meeting  lost 
week,  on  tho  recommendation  of  theCenoral  I'urpuscH  (^omniittec; 
Mr.  F.  Brown  was  nppointe«l  consulting  electrical  engineer  to  the 
Corporation,  and  to  su[>erintond  tho  carrying  out  of  the  electric- 
lighting  tfchomo  for  the  borough,  and  tho  construction  of  the 
necessary  works  in  ooonection  therewith,  at  a  fee  of  350  guineas, 
such  foe  to  include  bis  aervices  for  a  period  of  three  months  after 
tho  works  are  completed  and  tho  supply  of  electricity  to  con- 
sumers is  commenc^.  Alderman  Brownhill  said  tho  expenditure 
upon  the  scheme  would  be  from  iio.lKXJ  to  £2t),000. 

Xalangollen.  —  At  tho  laat  meeting  of  the  Llangollen  Local 
Authority,  Mr.  J.  P.  Davies  observed  that  ho  could  not  help  feeling 
that  they  in  Llangollen  were  conaiderably  behind  the  time  in 
regard  to  the  lighting  of  the  town.  In  Dolgelly,  he  understood, 
they  had  tho  electric  light  at  a  cost  of  jC80  a  year,  while  tho  public 
lighting  in  Llangollen  cost  them  £140  a  year.  He  felt  that  with 
the  facilities  they  had  they  ought  to  go  in  for  tho  more  modern 
and  better  system  of  tighliug  by  electricity.  Ho  moved  that  the 
Board  should  form  itself  into  a  committee  to  consider  the  question 
of  the  lighting  of  the  town  of  Llangollen.     This  was  agreed  to. 

Rodnotloa  of  Cnrront  Price. — Tho  Weetminster  Electric 
Supply  Cor{iorntion  have  given  notice  that  from  March  31  next, 
tho  standard  charge  for  electric  energy  will  bo  reduced  to  6d,  |>er 
B.T.U.,  with  a  sliding  scale  of  rebate  to  clubs  and  other  largo 
consumers.  For  current  supiily  for  lifts  and  other  motor  power 
the  charge  is  5d.  per  unit,— The  London  Eloctric  Supply  Corpora- 
tion also  announce  that  from  the  Ist  April  next  their  standard 
charge  for  electrical  energy  will  be  6d.  per  Board  of  Trade  unit. 
All  customers  will  also  be  entitled  to  the  benefit  of  a  sliding  ^cale 
extending  from  the  standard  rate  to  5d.  per  unit,  based  on  thch' 
ccasamptJon  ol  en&rgy. 


Batli.— At  the  Bath  Town  (^^nncil  meeting,  the  committee 
reported  thattheexperimentpreviouj»ly  referred  to.  by  which  it  was 
ho[>ed  to  detect  the  failure  or  the  electric  light,  was  unsuccessfuli 
and  that  the  electric  light  com|>any  proposed  to  send  out  workmen 
at  proi>er  intervals  eocTi  night  t«  ascertain  and  report  what  lights 
wore  extinguished,  in  order  that  they  might  be  relighted  without 
delay.  The  committee  recommende«l,  under  these  circumslances, 
that  the  5s.  penalty  under  contract  be  enforced  against  tho  com- 
l>any  from  and  after  February  I,  and  that  the  balance  of  account 
delivered  by  the  comfjany  be  [laid,  subject  to  the  usual  doductioos. 
These  recommendations  were  adoptml. 

Bowaoas. — At  the  liu^l  meeting  of  the  Bownots  Local  Board  a 
letter  was  read  from  tho  Bowness-on-Windermere  Association, 
stating  that  at  a  meeting  recently  hold  a  resolution  was  passed  to 
the  ertect,  **  That  tho  Local  Board  bo  ro<|uested  to  reconsider  the 
(piesiion  of  electric  lighting  in  thedit*trict  with  a  view  to  taking 
over  the  pro^lucinp  of  the  Ught  into  their  own  hands."  The  clerk 
said  they  should  bear  in  inind  there  was  a  clause  in  the  agreement 
they  had  coino  to  with  Mr.  Fowkes  by  which,  if  the  Board  thought 
it  desirable,  thoy  could  take  over  the  works  at  tho  end  of  two 
years'  working,  without  prejudice  to  anyone.  It  was  agreed  to 
send  a  copy  of  tho  clause  to  the  association,  and  the  matter  was 
(Jropi)ed. 

Windermere.— At  tho  meeting  of  the  Windermere  Local  Board 
on  the  Hth  inst..  tho  chairman  stated  he  ba<l  that  morning  an 
interview  with  Mr.  C-loudsdale  and  Mr.  Gntey,  chairman  and  clerk 
of  tho  Bownesa  Ix>cal  Board,  rc8i_>ectin^  tho  applinaliona  which  had 
been  made  by  Mr.  Fowkes  for  permission  to  put  down  his  electric 
cables.  Tho  only  diiliculty  which  apiKrarcd  to  have  been  standing 
in  the  way  was  about  the  agrooinent  which  was  made  between  Mr. 
Fowkes  and  the  Bowness  Local  Board.  He  now  had  that  agree- 
ment, and  ho  thought  all  cause  for  objection  to  tho  laying  of  the 
electric  cable  would  be  remove<l.  Mr.  Fowkes  was  by  this  time  in 
attendance,  and  after  tho  reading  of  tho  agreement  tho  matter  was 
considered  in  eommittoo. 

Bristol.— The  Electrical  Committee  of  the  Bristol  Town  Council 
re|K>rtcd  at  tho  mooting  lost  week  that  they  had  adv3rtise4l  for 
tenders  for  tho  supply,  delivery,  and  erection  of  underground 
fectlers,  mains,  junction  and  house  boxes,  arc  lamps,  lamppost*, 
brackets,  and  susjxjnsion  gear.  They  had  carefully  considered  tho 
tenders  received,  and  rcsoTvod  to  roconamend  tho  Council  to  accept 
that  of  Messrs.  Siemens  Brothers  and  Co.,  Liinitod,  at  tho  sum  of 
£lG,tt5S  10s.,  and  to  enter  into  contract  with  them  accordingly. 
So  far,  tho  committee  have  not  settlod  tho  price  at  which  they  will 
bo  able  to  supply  tho  light  for  private  consumption,  but  they  are 
considering  toii»  question,  and  will  sbortlv  issue  a  circular  on  tho 
I>oinl,  giving  comparison  with  eas  and  other  information. 

Blaokpool.— At  the  {piartorly  meeting  of  the  Blackpool  Town 

Council  last  week,  tho  Electric  Lighting  and  Tramways  Committee 
subuiittcd  the  following  minutea,  which  were  accepted  :  "January 
!27th.— Kesolved  that  the  tender  of  Messrs.  S.  and  .1.  Whitehead 
for  the  stonework  (labour  and  materials)  and  brickwork  (labour 
only),  of  Mr.  Thomas  Hartley  for  tho  joiner's  work  (labour  and 
materials),  of  Messrs.  John  Kay  and  Sons  for  the  slater's  work 
(labour  and  materials)^  and  of  Messrs.  Worthington  and  Sons  for 
the  plumber,  painter,  and  glazier's  work  reciuirod  for  the  new 
electric  light  station  bo  accepted.  That  the  tender  of  Messrs. 
damej<  Allen,  sen,,  and  Son  for  ornamental  coat-iron  eloctric  lamp- 
[tosts  for  public  electric  lighting  on  the  promenade  be  accepted, 
pubjoct  to  a  sample  lamppost  being  ai»provod.'* 

Manohester.  — Tho  (los  Committee  of  the  Manchester  Corpora- 
tion announce  that  thoy  aro  prepared  to  rocoivo  applications  for 
the  supply  of  electricity  to  premises  situated  in  the  following 
streets  and  other  main  streets  within  and  aiJjacent  to  the  area 
s|>ecified  below — vbc.  :  Deansgate  (from  Peter  street  to  St.  Mary*s- 
gate),  St.  Mary's-gato,  St.  Ann-street,  Market-street,  PiccadUly, 
Portland  street,  ilosley-street,  York -street,  Springganlens,  King- 
stroet,  PrincCHH-Htroet  (from  Portland -stroot  to  Albert  BquareJ, 
.Tohn  Dalton-strcot,  Cross  street,  Albert-»iuaro,  South-street, 
Oxfonl-Htreet  (from  Portland-street  to  Peter-street),  Peter-street. 
It  is  likely  that  re(tuedta  for  supply  will  be  numerous,  therefore,  as 
far  OS  practicable,  the  various  premises  will  be  connected  up  to 
the  Corporation  electrical  conductors  in  the  order  of  application. 

Dowsbnry. — At  the  monthly  meeting  of  the  Dewsbury  Town 
Council  tho  report  of  the  General  Purposes  Committee  was  read  aa 
follows:  "The  committee  had  an  interview  with  Mr.  W.  H.  Preeoe, 
and  discussed  with  him  various  points  in  his  report  and  spocitication 
with  regard  to  eloctric  lighting.  It  was  agreed  that  the  rci>ort  and 
sijccification  be  adopted,  but  reserving  the  question  of  the  site  of 
tne  central  st-ation  for  subsecjuent  consideration  ;  also  that  tho 
town  clerk  ask  for  tenders.  A  letter  was  read  from  Mr.  B.  Turner, 
of  Batley,  secretary  to  tho  Heavy  Woollen  Trades  and  Labour 
Council,  asking  the  Council  to  adopt  a  certain  provision."  The 
Slayor  moved  the  confirmation  of  these  minutes,  and  it  was 
seconded.  Councillor  Birkhcad  moved  an  amendment  with  refer- 
ence to  rates  of  wages,  but  this  was  negatived.  An  amendment 
by  Alderman  Fox  to  refer  the  matter  back  for  further  consideration 
was,  however,  carried. 

WoBtoB*8aper*Hare,  — At  the  monthly  meeting  tho  Town  Com- 
missioners of  Woiiton-eu(>er-Maro  had  before  them  tho  report  of 
the  Inspection  Committee,  who  reported  that  a  letter  was 
received  from  the  secretary  of  tho  British  Electrical  Engineering 
Company,  Limited,  stating  that  his  diroctors  had  been  given  to 
understand  that  tho  Board  wore  considering  what  utefw  shotd*!  be 
taken  with  their  electric  lighting  provisional  order,  and  he  was 
instructed  to  say  that  in  the  event  of  tho  Board  bein^  prepared  to 
receive  a  proposal  from  them  for  tho  transfer  of  their  proTisional 
order  to  a  loco!  company  to  be  formed  by  thorn,  they  were  pre- 
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p«wd  to  place  a  pn>po«aJ  before  the  Board.  The  committee 
nwnfimanaed  Uiat  Um  dork  b»  ituttmrt^  to  reply  that  the  Hoard 
wara  opCQ  to  vaandtr  a  propoNU,  but  that  any  propoc^itioD  for 
pft^iBMit  of  goodwill  »t  m  raliuajoo  on  the  expiration  of  the  term 
nxed  woald  not  be  acceptable. 

A  tatlaa  ftMriaiaal  KlUaA.— Ao  inqaest  was  held  at  the  Town 
Han,  Bxirhtoa»  laat  week  with  regard  to  the  death  of  Georee 
8illbrd,  which  oeearred  at  the  Brighton  and  Hove  Electric  Lif^ht 
ODni(«uiy>  Gloaoeeter-road  worke  on  Sunday  nieht.  It  appeared 
tbat  tlie  deceased,  a  tnarned  man  about  28  years  of  age,  went  to 
help  the  electrician  in  change  to  pull  out  one  of  the  switch  plupi. 
Aa  he  waa  unable  to  do  m  with  the  insulted  handle  he  iniul- 
rertantly  seued  hold  of  the  ba«e  of  the  switch  plug-  with  both 
kanda,  ae  a  result  of  which  the  current  passed  through  hi»  body, 
and  bewae  killed  iDetantaneously.  The  )ury  returned  a  verdict  of 
^*  Aecidental  death,'*  adding  ai>  a  rider  that  the  inetrumeura  ought 
to  be  better  jf>rotected.  With  this  opinion  we  entirely  agree.  It 
kas  been  aaia  that  accidents  of  this  kind  with  experienced  men 
will  not  occur.  A  moroent*^  inadvertence  is,  however,  sufficient  to 
eaose  a  fata]  shook.  It  ought  to  be  practically  impowible  to  make 
connection  without  wilfal  negligence. 

Klaetrleal  Re^Utera.— Mr.  W.  A.  M.  Brown,  of  the  Green 
Dragon  Hotel,  Leeda,  has  invented  an  ingenious  electric  till  cnl- 
cabuor,  which  poasesses  many  advantages  over  the  machine  which 
if  in  common  use  in  hotel  bara  and  shops,  for  reeislering  the 
amount  of  individual  purchases.  Whenever  a  purchase  is  made, 
the  attendant  records  the  fact  by  [irewing  buttons  on  a  dit*c 
placed  on  the  counter,  and  this  communicates  with  an  indicator, 
which  may  be  placed  in  any  part  of  the  premises— in  the  raanajjer's 
private  otfioe  or  any  other  convenient  fl|»ot.  The  chief  merit  of  the 
invention  i^  the  ingenious  arrangement  by  which  the  takings  of 
the  day  are  added  up  automatically  and  exhibited  on  the  indi- 
cator, so  that  at  any  moment  the  exact  amount  of  cash  received  is 
shown.  Mr.  Brown  has  also  invented  a  ticket  roister,  intended 
for  use  ina  theatre  or  other  place  of  amusement,  which  will  shortly 
befitted  up  at  the  Grand  Theatre,  Leeds.  In  this  case,  also,  a 
dial  worke<i  by  electricity  records  the  amount  of  tickets  issued. 

The  ICadraa  Eleotrio  Tramway. — At  an  influential  meetin?  of 
the  leading  citizens  of  Madras,  with  reference  to  the  Madras 
electric  tramway,  at  which  Mr.  I->igby,  the  chairman,  and  Mr. 
Falconer,  the  engineer,  explained  in  full  the  future  prospects  of 
the  company,  about  4, 0(K) shares  were  taken  up  on  the  spot.  Mr. 
H.  Falconer  was  for  some  years  the  chief  engineer  of  the  Bombay 
Tramway  Company,  having  bad  to  do  with  the  construction  and 
extension  of  tnab  tramway,  and  has  a  thorough  knowledge  of 
track  construction  as  well  as  of  electric  cars.  About  6,000  snares 
are  yet  wanting  to  make  up  three-fourths  of  the  estimated  outlay, 
which  the  company  must  have  actually  dci>osited  in  the  bank 
before  work  is  be^un.  Mr.  Faulkner  is  visiting  Calcutta  with  the 
object  of  ascertaming  the  practicability  of  utilising  the  beat  of 
destructors  for  boiler  power  Mr.  B.  R.  Burrington  has  been 
burning  the  refuse  at  Calcutta  in  his  incinerator.  The  demand  for 
refuse  destructors  is  increasiuf;  in  India,  and  if  Mr.  Faulkner's 
idea  can  be  carried  out  the  Madras  electric  tramway  will  inaugu- 
rate a  new  departure  in  two  ways  at  once. 

PortmslL— At  the  monthly  meeting  of  the  Portrush  Town 
Commits  ion  cr0  the  question  of  the  future  lighting  of  the  town  wiis 
raised.  The  chairman  said  that  as  the  Commissioners  were  not 
the  urban  sanitary  authority  for  Portrush.  they  were  preclnderl 
from  erecting  electric  lighting  plant  for  tliemfielvefl,  but  they 
could  enter  into  a  contract  with  some  of  the  lightinf^  companies. 
The  clerk  had  been  in  comuiunication  with  the  lighting  boards  in 
Carlo w,  Bray,  and  Larne,  and  had  receive* J  moet  favourable 
repliea  as  to  the  acceptability  and  advantages  of  the  light  Ho 
also  bad  received  proposals  and  proHi)ectu8ee  from  various  com- 
imniae  who  were  desirous  of  treating  with  the  (^oinmissionerB  in 
the  matter.  He  said  it  would  be  for  the  Board  to  conBidcr  whether 
they  should  apply  for  powers  to  become  the  urban  sanitary 
aatLority,  when  they  could  erect  lighting  plant  for  themaelves.  or 
to  contract  with  t*ome  electric  lighting  company  for  the  lighting 
of  the  town.  Captain  Watt  pro[xised  that  the  Board  should  adver- 
tise for  tenders  for  the  lighting  of  the  town  by  electricity.  Captain 
Hobinson  seconded  the  motion,  which  was  agreed  to. 

Coaat  Commonloation. — An  application  having  been  received 
by  the  Tortiuay  Town  Council  at  the  laat  meeting  from  the  postal 
authoritiea  for  sanction  to  erect  telegraph  poles  and  wires  between 
the  pOKt  office  and  coastguard  station^  in  C3nnoction  with  tho 
a^stem  of  coast  communicatiun  initiated  with  the  view  of  saving 
hfe  at  sea,  Mr.  Appleton  expressed  the  hot>e  that  ornamental 
polee  would  be  used.  Mr.  Harrison  objected  to  the  itoles 
altogether.  The  authorities  had  plenty  of  money  and  should  put 
tho  polee  underground.  Ho  moved  that  tho  matter  be  rcforrecl  to 
the  rloadi  Committee.  Mr.  Butland  seconded,  remarking  that  he 
thoDght  the  committee  should  consider  the  whole  question  of  tele- 
gvapli  and  telephone  poles.  Mr.  Evans  thought  tliut  they  ought 
not  to  put  any  difficulty  in  the  way  of  provicUng  coast  communi- 
cation, and  moved  as  an  amendment  that  the  request  be  granted. 
Mr.  Mortimer  seconded.  The  Mayor  thought  that  as  the  object 
was  to  save  life  the  Council  ought  not  to  put  any  obstacle  in  the 
Way.  Mr.  Harrison  disclaimed  any  intention  of  obstructing  such 
an  effort.     The  amendment  was  carried. 

LAmbetlL— The  Electric  Lighting  C'ommitteo  of  the  Lambeth 
Vestry   have  consulted   Mr.  W  .    H.  Preece,    the  chief  consulting 
neer  to  the  Poet  Office  authorities,  as  to  the  best  mode  of 
ing  out  the  electric  lighting  order  grnntetl   by  the  Board  of 
to  the  Vestry  lost  year,  nnd  subsequently  confirmed    by 
lent.     In  his  rcjx)rt  to  the  committee.  Mr.  Prceco  remarks 
it  boa  been  the   fashion  to  r^ard  the  electric  light  as  the 
Hinp  of  luxury,  and  strange  views  are  frequently  expressed  as  to 


its  costUnees  and  as  to  its  being  within  tho  reach  only  of  Um 
ricK  The  experience  at  Xewcastle.  where  gaa  is  only  Is.  lOd. 
per  ],<X)0  cubic  feet,  and  at  Bradford,  shows  that  it  is  now 
within  the  grasp  of  the  poor  osaa.  The  average  cost  per 
electric  lamp  per  annum  at  the  fonx»er  place  was  laat  year 
6#.  3d.,  and  at  tike  latter  place  Oa.  Td.  Electricity  can  now  be 
produced  cheaper  than  giw.  He  is  now  eoga^ed.  Mr.  lYeeoe  goea 
on  to  remark,  in  determining  the  best  and  (Seapeat  mode  of  Qttiiw 
op  small  tenemenU.  so  as  to  bring  the  light  within  the  reach  « 
the  poor.  He  estimates  that  the  total  capital  required  to  light  the 
whole  iiarish  would  eventually  roach  £^00,000.  but  nUU  that  it 
«ill  take  some  years  and  much  prosperity  to  attain  that  result. 
To  comply  with  the  reiiuirements  of  Uie  provisional  order,  and  to 
make  a  good  start,  will  not  requit-e  more  than  jCTt'V.^iOO,  for  which 
sum  sufficient  plant  can  be  obUiined  to  supply  ettergy  to  *Ji>,000 
lam|>?  .nli^ht  at  one  time,  which  would  me.:in  40,tMlit  lamps  tiiied. 

Football  by  Kleetiie  Llgbt.  — For  the  6rst  time  in  the  history 
of  sport  in  Hull,  a  f«v>thaU  ntatch  has  been  played  on  the  enclo- 
sure of  the  Hull  Football  Club,  on  the  H old erne«- road,  bv  the 
light  electric.  Any  stranger  in  the  town  who  chanced  to  be  on 
this  road  on  Wednesday  night  laat  week,  between  6  and  7  o'clock, 
would  ba%'o  easily  seen  that  something  out  of  the  common  waa 
happening:  cabs  and  waggonettee  by  Uie  docen  were  carrying  full 
freights  of  passengers  to  the  scene  of  the  encounter,  whilst 
hundreds,  and  even  thousands,  of  eager  («ople  journeyed  on  foot. 
The  crowd  a^umcd  the  dimensions  and  boisterous  jollity  of  a 
Bank  Holiday  gathering,  and  many  ladies  were  wosent.  By  7  a 
crowd  of  some  H.(NRt  persons  had  congregated.  Eight  arc  lamps 
durroanded  the  Held,  supplied  by  Mr.  li.  R  Blancbered,of  White- 
friargate,  Hull.  Three  were  placed  on  each  side  and  one  at  each 
end.  The  lighting  was  good,  but  still  more  power  should  be  uaed 
for  a  brilliant  result.  The  affair  has  been  a  splendid  advertisement 
for  electric  light,  and  although  it  is  difficult  to  make  the  ex^teri- 
ment  entirely  successful,  it  is  one  of  the  best  ways  of  getting  the 

?ublic  in  some  towns  convinced  of  the  efficacy  of  tho  electric  light. 
t  may  be  mentioned  for  thoi«e  Southerners  who  guide  the  destinies 
of  electric  hVht,  that  for  tho  bulk  of  Northerners  all  considerations 
seem  laid  a^ide  once  a  week  or  more  for  football.  The  whole  place 
goes  mad  for  a  time,  and  nothing  but  football  in  some  towns  is 
talked  of  on  Saturtlays.  A  display  of  electric  light  applied  to 
their  favourite  aport  may  therefore  prove  to  be  tho  turning  point 
in  ita  favour,  if  well  carried  oat,  when  other  monns  fail.  Exhi- 
bitions of  cooking  and  lighting  may  serve,  and  Hull  has  had  both, 
so  that  the  success  of  electric  light  in  that  town  seems  aasured. 

Coventry  Tramwaya.  — At  a  meeting  of  the  General  Works 
Committee  of  the  City  Council,  held  on  Tuoeday  last  week,  Alder- 
man Marriott  presiding,  the  town  clerk  submitted  a  draft  agree- 
ment between  the  Corporation  and  Mr.  W.  S.  Graff  Baker,  wbioh 
Mr.  Baker  had  submitted  as  a  basii  for  consideration.  The  agree- 
ment contains  five  clauses.  In  it  Mr.  Bidder  agrees  to  equip  the 
tramways  upon  the  Thomson -Houston  system  for  a  reasonable  and 
efficient  service,  and  to  keep  it  in  thorough  and  efficient  repair 
during  the  continuance  of  tho  agroomont,  and  at  tho  expira- 
tion of  each  completed  period  of  live  years  tho  Corporation 
may  call  in  the  services  of  an  arbitrator  to  be  appointed 
by  the  Board  of  Tratle,  or  tho  president  of  the  Institute 
of  Civil  Engineers,  to  determine  if  the  provisioii8  of  the  agreement 
f\s  to  service,  maintenance,  and  repair  of  tho  electrical  ei^uipment 
have  been  duly  complied  with.  Tne  decision  of  tho  arbitrator  is 
to  bo  linal  and  binding  on  both  imrtica,  and  in  tho  event  of  tho 
arbitrator  deciding  that  the  provisiouH  of  the  agreement  have  not 
been  complied  wttli,  he  is  to  determine  in  wnat  manner  such 
default  shall  be  made  good,  and  within  what  porio*!  of  time,  under 
a  penalty  of  Hve  pounds  for  every  day  «iuch  |jeriod  may  be 
exceeded.  Tho  standards  used  for  the  support  of  anv  wires 
are  to  bo  of  a  design  approved  by  the  engineers  for  the 
time  being  of  tho  Corporation,  and  the  Corporation  shall, 
on  giving  14  days'  notice,  have  tho  right  to  uso  tho  standards 
for  tho  supifort  of  electric  or  gas  lamps,  the  property  of  the 
Cor[>oration.  The  Corporation  shall  not  exercise  until  after 
tho  expiration  of  a  i>orio*l  of  '21  years  from  the  date  of  tho  agree- 
ment tho  [wwcrs  of  compulsory  purchase  of  the  tramways,  or  any 
part,  which  are  or  shall  be  conferred  upon  the  Cori>oration  by 
Section  43,  or  otherwise,  of  the  Tramways  Act,  1870,  or  by  any 
statutory  modification,  or  by  the  Acts  of  Pftrliament  authorising 
the  construction  of  the  tramways,  anything  in  the  AcU,  or  any  of 
them  notwithstanding.  The  provisions  of  tho  Tramway  Act,  1870, 
and  of  the  Coventry  and  District  Tramway  Company's  subse(]uent 
Act9  arc  to  be  deemed  as  incorporated  in  tho  present  agreement.  If 
the  lino  has  not  been  e^iuipped  so  that  it  can  bo  of^iened  for  public 
traffic  upon  tho  electric  system  before  September  .Wth,  1803,  the 
Corporation  may  reouiro  tho  tramways  to  be  so  ecpiipi^ed  within 
three  months  from  the  date  of  the  notice.  If,  at  the  end  of  three 
months  the  line  has  not  been  so  0(iuip[)ed,  the  agroement  shall 
become  void  at  tho  expiration  of  seven  aays  from  the  giving  of  a 
notice  in  writing  by  either  party  to  the  other  of  them  oetermining 
the  agreement.  Further  consideration  of  the  matter  was  adjourned 
in  order  that  each  member  of  the  committee  might  be  supplied 
with  a  copy  of  tho  draft  agreement. 

Breaking  Stroeta  at  Wlndaor. — An  important  [)aper  was  pre- 
sented at  the  monthly  meeting  of  the  Windsor  Town  Council  last 
week.  The  Streets  Committee  presented  n  report  in  which  was 
the  following  item  :  "  Tho  application  by  the  Windsor  and  Eton 
Electric  Lignting  Company  for  permission  to  break  open  Poascod- 
fltrect,  referred  to  your  committee,  has  been  considered  by  them, 
and  they  bog  to  re|K)rt  that  they  had  been  advised  that  the  Council 
hud  no  |}Ower  to  give  permission  to  break  open  the  streets.  The 
memorandum  upon  the  subject  which  has  been  submitted  to  vw 
committee  accompamcft  tAvu  te>vot\..''    T^^  V>3^  \«ix  ^^ 
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clerk'fl  opinion,  to  which  reference  ii  made  above,  is  entill&d : 
**  Memorandum  as  to  Street*  and  Hlghwuys. — By  the  common 
Uw  of  the  land,  the  public  at  larffe,  not  the  inhnbitonta  of  any 
particular  district  only,  but  the  whole  community  nt  large,  liave 
the  right  to  the  free  and  unrestricted  use  of  the  public  streeU  and 
highwayB  for  pn^ising  over  and  along  and  to  and  fro  at  all  timofl 
without  any  obstruction  whatever.  No  j.»erson,  company,  or 
other  authority  whatever  can  legally  break  up  the  surface  of  the 
highway,  or  do  anything  whatpoever  which  would  interfere  with 
or  obstruct  the  free  and  safe  passage  of  the  public  over  and  along 
the  highway,  unle«8  they  are  authorised  so  to  do  by  Act  of  Parlia- 
ment. In  other  wo-xls,  unless  the  sanction  of  the  comraumty  at 
large  has  been  given  through  its  representative  in  Parlinment. 
Neither  the  surveyors  of  the  highways  nor  any  other  local  authority 
are  empowered  to  give  any  permiftsion  or  sanction  to  anyone  to 
break  open  the  public  highway,  or  do  any  act  or  thing  whatever 
which  may  obstruct  or  interfere  with  the  free  |iaa8agco7  the  public 
highway  ;  and  all  fierponn  breaking  oiten  the  highway  or  (Joing  any 
such  act  or  thing  without  the  uuLhonly  of  Parliament,  are  liable 
to  be  indicted  at  the  (|nurtor  Re(=»»!on8  by  or  at  the  instance  of  ony 
person,  for  committing  a  public  nuisance.  The  eoction  of  the 
Public  Health  Act,  187.*.  im(X)«ng  a  finally  for  displacing 
or  taking  up  the  pavement,  etc.,  in  any  street,  without  the 
consent  of  the  urban  sanitary  authority,  is  an  additional 
remedy  which  does  not  prejudice  or  interfere  with  the  other 
remedies  by  indictment  or  injunction ;  nor  does  such  section 
authorise  the  urban  sanitary  authority  to  give  permission  for 
breaking  up  or  ob*?tructing  the  public  highways.  The  breaking 
open  of  the  streets  or  highways  is  an  annoyance  amounting  to  a 
common  nuisance,  causing  groat  inconvenience  to  residents  and 
[lassengers,  but  it  is  to  the  common  interest  of  all  to  submit  to  such 
annoyance  and  inconvenience  when  done  for  public  purposes  and 
under  proper  restrictions.  Accordingly  Parlinment  iias,  for  certain 
public  pur()oi!es,  such  as  the  construction  of  railways  and  tram- 
ways, the  laying  down  of  water  and  gas  pipos,  the  construc- 
tion of  sewers  and  drains,  and  other  similar  public  works, 
given  powers  to  public  bodies  and  companies  bo  break  oijon 
streets  and  highways ;  but  these  powers  always  have  con- 
ditions and  restrictions  attached  to  them,  which  muH  bo  ful- 
filled before  the  powers  given  cttn  be  legally  put  into  oi>cration  ; 
furthonnorc,  it  is  usually  provided  by  the  s[>ocial  Hitatutc  ronfer- 
ring  such  [)0wer8,  or  by  some  general  statute  incorporatcxl  thoro- 
witn,  that  no  t^lroet  or  highway  shall  be  opened  or  broken  up 
except  under  the  superintendence  of  the  i)ersons— if/  t-At,  in  nearly 
all  cases  the  surveyors  of  the  highway —having  control  and 
management  thereof,  or  of  tlwiv  oOicer,  and  according  to  such  plan 
and  in  such  manner  an  shall  bo  approval  of  ;  so  that  although,  on 
the  one  hand,  the  public  are  bound  to  t^ubmit  to  the  aiinoyanco  and 
inconvenience  of  having  thu  public  wsyn  broken  up,  they  have, 
on  the  other  hand,  the  protcrtion  that  those  who  break  up 
the  highway  must  make  the  injury  ceiise  as  soon  us  [Kissible, 
and  are  liable  ia  very  heavy  |ionaltics  and  ririe>*  if  Uiey 
do  not  do  so.  It  \t*  clear  that  no  niithority  le^s  than 
Parliament  itself  can  give  any  jKiwer  oi  |>ermiHsion  to 
break  0|wjn  the  public  highway,  and  by  doing  so  t!ioy 
might  render  (hon^solves  liable  to  legal  [)rocee<ling«  jointly 
with  the  persons  actually  breaking  open  the  highway.  Breaking 
open  the  streets  to  lav  down  sowers  nrdrains  is  done  under  mwer^* 
given  by  tho  Publif  Huiihh  Acts.  Section  I IH  of  fho  Piiblir  HcalUi 
Act,  lH7r>,  vcstH  tho  public  streets  and  highwayn  in  the  urban 
sanitjiry  authority,  but  it  has  bucn  decided  by  tho  Law  ('ouitn 
that  this  vesting  only  gives  tho  .*<ttnitary  authority  a  ijualifiod 
|»roL*erty  in  the  street.  It  concornH  only  the  property  in  the 
surluoe  and  in  such  [tart  of  the  soil  as  is  or  can  be  imcfl  for  thu 
ordinary  pur|»0B0S  of  a  stroot,  and  not  uioro  than  sueli  proprietary 
right  or  interest  as  is  necessary  tu  protect  the  ntioct  and  the  tiallic 
from  obstruction,  interruption,  or  danger.  The  ubttolute  owner- 
ship of  tho  t^oii  still  reniaiiii^  in  Iha  adjoining  landowners  so  long 
OS  they  do  not  exercise  their  rights  of  ownership  to  obstruct  or 
interfere  with  the  public  right  of   way  and  passage." 

Brighton.  —Tho  Brighton  ('or|Hiration  Eloclricity  Works  of 
which  Mr.  Arthur  Wright  is  manager,  have  issued  a  hanflsome 
an<l  excecflingly  useful  i^iinphlot  on  tho  introduction  of  electric 
light  to  intending  custoiuerw.  Tho  probable  c<»st  for  ]an4>s  con- 
stantly used  is  given  at  ,|d,  an  hour,  with  leductionif  ii*jed  for 
more  thati  two  hours.  The  reosou  con.numerh'  bills  have  been  more 
than  gas  is  that  they  have  had  more  candle- power.  For  motive 
power  used  eight  hours  a  day  the  electricity  would  cost  about  4d. 
per  horse-power  hour.  Tho  cost  of  wiring  varies  from  SOs.  to  S^te. 
a  lamp,  ('onaumers  are  recommended  to  insist  on  the  following 
conditions  when  having  their  premises  fitted  up;  *'(1)  The  work 
to  be  carried  out  to  tho  satisfaction  of  tho  manager  and  in 
accordance  with  fire  otiice  rules  ;  ('2)  that  not  more  than  I  {wr 
cent,  lose  of  pressure  occur  in  any  of  tho  wires  when  all  lamps  are 
lighted  ;  (3)  that  two  large  porcelain  nwitches  be  providetl  for  dis- 
connecting the  interior  wires  from  the  mains;  (4)  that  lamps  of 
B[>orifiod  pressure  bo  supplied  and  guaranteed  for  a  time.  The 
importance  of  having  tho  wiring  carefully  done  cannot  be  too 
strongly  insisted  Ufx>n,  as  on  this  largely  depends  the  duration  or 
life  of  the  lamps;  and  it  may  be  taken  as  ^enoruUy  true  that 
when  frequent  leakage  or  rapid  blackening  of  lam^w  occurs,  tho 
cause  is  either  ineufiiciont  or  bad  wiring,  or  that  the  lam^w 
are  insulated  to  the  standard  pressure  of  the  installation." 
The  following  are  given  as  "hints  as  to  the  economical  wiring  and 
use  of  the  electric  light :  It  is,  in  the  end,  highly  economical  to 
have  numerous  switcnea,  so  as  to  bo  able  to  turn  off  single  lights 
or  batches  of  lights  when  they  are  not  re<pjired.  When  the  greatest 
economy  in  first  cost  and  maintenance  is  essential,  it  is  well  to  use 
uendant  opal  shade  6btings,  and  to  have  tho  lamps  unobscurod  and 
fua^  up  ofi' A/j^h  Of  possible.    When  more  artistic  nttiDgsand  eOecte 


are  desired  the  lamp  bulbs  should  be  slightly  frosted,  or  surrounded 
by  cut-glass  shades  or  globes.  All  lamps  should  hang  vertically, 
as  they  last  longer  than  when  placed  horizontally,  and  all  should 
be  easily  accessible  for  uuriMsea  of  cleaning  and  renewing.  As 
soon  as  the  lamps  look  black  they  should  be  replaced  by  newer 
ones,  OS  it  is  extremely  bad  economy  to  waste  electricity  in  order 
to  save  worn  out  lamps,  and  it  must  be  remembered  that  a 
black  lamp  bulb  wastes  a  very  large  percentage  of  the  light  pro- 
duced inside  it  ;  lamfw,  which  through  age  and  use  give  on  trial 
only  half  the  light  obtainable  from  a  new  one,  should  be  replaced 
at  oaco.  As  tho  lam)}s  are  gradually  renewed  the  older  ones 
should  be  placed  nearer  tho  source  of  supply,  and  the  newer  ones 
placed  farther  off  ;  if  this  be  done,  the  lamps  will  last  much  lonjrer 
and  not  blacken  so  soon.  In  private  rooms  and  passages  switcnes 
should  always  be  placed  near  the  door.  Passages,  basemonbs,  and 
storerooms  can  often  be  sufficiently  lighted  by  8c. p.  lamps.  Aa 
lamps  of  greater  than  32  c.p.  very  rapidly  blacken,  it  is  more 
economical  to  use  a  greater  number  of  smaller  candle-power 
lam|)s.  In  case  the  lighting  becomes  unsatisfactory,  the  cause 
will  most  hkely  be  found  in  the  fittings  or  lamps  ;  it  is  there- 
fore advisable  to  first  consult  tho  firm  who  put  in  the  wiring,  and 
if  not  then  romodied,  to  inform  the  Corporation  manager  at  the 
North-road  works.  Never  pse  lara|is  made  for  a  lower  pressure 
than  the  Corporation  standard— namely,  116  volts— as  although 
they  would  give  at  first  a  much  better  light,  in  a  very  short  time 
rapid  blackening  or  wearing  out  would  take  place."  As  regards 
price:  "From  the  Ist  January,  1893.  only  half-price  wul  be 
charged  for  tho  electricity  consumod  during  each  halt-year,  beyond 
that  necessary  for  nn  average  daily  use  for  two  hours  of  each  8c.  p, 
lamp  domandetl.  Conseciuontly,  the  average  price  for  electricity 
during  any  year  will  depend  on  the  number  of  nours  the  lamps  are 
used  per  clay,  and  will  rapidly  diminish  as  the  average  time  exceeds 
two  hours,  as  shown  by  tne  following  table  : 
Average  number  of  hours.  Average  price. 

2  hours  or  any  less 7d.  per  unit. 

2i  hours e/ftd.     „ 

3  ., Hd.       „ 

H     u      SAd.       „ 

4      6id.       „ 

•*4    .,    5A<1.    1. 

3       ..      Vtf<*-     *i 

A  reconling  instrument  will  be  placed  by  the  Corporation  on 
every  consumer's  premises,  the  readings  of  which,  averaged  in  the 
three  darkest  months  of  eai.'h  half-year,  will  indicate  the  number 
ofN-cp.  lumps  demanded,  also  the  number  of  units  to  be  con - 
Muino<l  in  thaL  half-year  before  thohiilf-price  is  charged.  Consumers 
(whether  large  or  Hmnll)  who  use  tho  light  from  dusk  until  after  8 
iti  evening,  or  during  the  day,  aro  those  who  will  receive  the 
largest  benefit  by  the  retluced  charge.'* 

Maidstone.— Tho  following  is  tho  rcfjort  by  Mr.  W.  C,  C. 
HawlayTio,  ronsiilt-ing  eloctricid  engineer,  on  a  scheme  for  tho 
e.MiabliHliiucnt  of  aa  clcrtricity  sufiply  station  at  Maidstone,  pre- 
sented 111  tho  Kloe-tric  Lighting  C'ommittoe  of  the  Local  Boaru  of 
tho  borough  of  Maidstone: 

Jn  accordance  with  tho  instructions  conveyed  to  me  in  your 
lotl-or  of  tho  2tfth  September  hunt,  I  havo  ffone  carefvdiy  into  the 
i|Ucslion  of  tho  establishment  of  an  oloctricity  supply  station  in 
tho  horough  i>f  Maidstone,  and  looking  at  the  size  and  im]K>rtance 
of  the  borough  and  it^  rapid  o'lvanrcniont,  and  comjjaring  it  with 
other  towuH  of  the  s:une  siy.c  atid  oven  with  smaller  towns,  whoro 
the  supply  of  cleolrieity  Imn  bocomo  a  great  and  increasing 
iiidu**try  — euch  a-**  Chclninfoid,  jiopulation  ll,OtM>,  whcro  the 
(^jleetrio  light  coniiuiny  formed  by  Messrs,  ('rom])t'On  and  Co. 
already  supply  current  for  l.lWXi  M-c.p.  lamps,  besides  having 
for  three  years  past  contracted  for  the  w^holc  of  tho  street- 
lighting  [the  town  being  lit  by  about  20  arc  lamps  and 
about  :hjI)  incandescent  lamps  of  32  c.p.J— I  am  convinced 
that  there  U  ample  tieM  at  Miiidstono  for  an  undertaking 
of  a  similar  nature.  I  am  also  of  opiuion  that  tho  proper 
[>ursons  to  unJertuke  tho  supply  are  the  local  authorities  to  whom 
special  facilitioa  aro  ollered  by  tho  Local  tlovernment  Board  and 
tfie  Hwird  of  Trade,  and  as  a  great  many  of  tlie  town8j>ooplo  are 
anxious  for  the  introduction  of  tho  now  illuminant,  it  is  very 
cerLniii  that  if  the  Corporation  do  not  themselves  undertake  the 
supply  one  of  the  numerous  electric  contracting  companies  will 
step  in  and  reap  a  handsome  profit,  which  might  well  go  towards 
the  improvement  of  the  town-lighting  or  the  reduction  of  the 
present  rates;  and,  furlher,  in  that  the  Board  of  Trade  have  steadily 
refused  to  grant  a  liccnee  to  mote  than  one  comitany  in  a  district, 
the  supply  of  electricity  is  bound  to  become  a  monopoly,  and  it  is 
far  more  to  the  interest  of  a  town  that  such  a  monoFK>ly  should  bo 
in  the  bands  of  the  townspeople  themselves  and  not  in  the  hands 
of  a  company,  whose  chiei  object  must  be  to  benoiit  its  own  share- 
hollerv,  and  who  will  look  on  the  declaration  of  a  good  dividend 
as  of  far  more  tm{iortance  than  the  question  of  satisfying  the  wishes 
of  the  community,  It  was  at  first  profMsod  that  arrangements 
should  be  made  for  lighting  High-street,  Earl-atroct,  Fotth-strect, 
and  j>art  of  Week-street  by  means  of  arc  lamps,  but  as  this  would 
involve  an  initial  expenditure  of  about  £1,200-£1,5UO,  and  an 
increase  of  tho  {»rosent  cost  of  lighting  the  same  streets  amounting 
t-o  about  £151>  per  annum,  and  as  also  it  might  cause  a  certain 
amount  of  the  trade  to  be  diverted  to  those  streets  from  other 
portions  of  the  town  not  so  brilliantly  lit,  I  w*ould  recommend 
tho  Board  to  leave  the  improvement  of  the  street-lighting 
till  such  time  that  it  is  satisfied  that  the  supply  of  electricity  to 
the  private  houses  and  business  premises  shows  a  sufficient  profit 
to  justify  it  in  using  the  surplus  towards  the  improvement  of  the 
public  U(;hting  throughout  the  borough.  I  think  it  is  quite  un- 
necesiary  at  the  present  moment  to  deal  with  the  question  of 
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lif^htiog  the  whole  of  the  borough,  ae  the  tale  of  current  would 
not  for  Bonie  time  yield  a  sufficient  return  for  the  large  outlay  and 
heavy  maintenance  bill  involved.  The  Bysbera  advocated  offer» 
evei^  facility  for  ex  tenfion, ample  room  i«  provided  at  the  generating 
station  for  atlditional  plant,  the  Btafl" employed  in  the  first  infftAiico 
need  not  be  augmented  for  «)nie  time,  and  the  generating  plant 
and  street  mains  need  only  be  increased  as  the  demand  for 
current  incroasest  and  the  mains  will  then  be  \fikl  only  where 
the  revenue  to  be  derived  from  them  will  re(>ay  the  ('orpora- 
tionfortho  ex[)on80  incurred  by  their  conntrucLion  and  mninteiiance. 
I  do  not  con^der  it  would  bo  advisable  to  run  diitirtbulin^  inHiiiM 
aloHfj  the  Fair  Mo:idow,  Modway-f<treet,  Market utreot,  the  lower 
part  of  Fuith-etroet  or  Hnvocklanc,  or  I'uddinjjlHne,  a«  there  iy 
not  likely  to  be  much  demand  for  current  in  any  of  the**  stroctn. 
I  would  propo0e>  however,  to  run  mains  throughout  the  whole  of 
Week-street,  down  GabrierB-hill.  as  far  as  Knigbtrider-street, 
along  King-Btreet  to  Church -street,  and  on  the  north  side  of  the 
river  along  the  port  known  as  Broadway  as  far  as  the  South- 
Eaatcra  Railway  Station,  as  I  think  thin  should  bring  in  many  more 
oostomers.  The  Board  of  Trade  will  not  compel  us  to  run  mains 
in  che  firflt-mcntirine<l  batch  of  streots  unless  there  is  an  actual 
demand  for  the  light  in  those  streets,  though  if  a  domand  in 
made  they  may  then  order  us  to  meet  it,  those  streets  having 
already  been  scheduled  in  the  compulsory  area.  Altogether 
the  total  length  of  distributing  maine  would  be  about 
12,500  yards,  which  means  a  frontage  of  5,()00  yards,  and  along 
Uiese  mains  I  think  we  could  safely  i-ount  on  obtaining  2,0CK> 
lighte,  or  less  than  half  lamp  per  yjird  of  frontage— a  very  low 
estimate,  practice  phowing  that  I  Uj  IJ  lumpH  i»er  yard  of  fronUign 
niay  safely  l>e  relied  on,  and  thiw  in  districts  far  more  scuttorcd 
than  in  the  portion  of  this  town  now  dealt  with.  I  bad  hofxyl 
from  accounts  that  were  given  me  of  being  able  to  find  a  certtiin 
amount  of  water  |>ower  available  for  running  a  portion  of  Lhe 
plant,  but  I  have  now  carofulty  examinotl  and  tested  the  amount 
of  power  to  ho  derived  from  the  difTorent  falls  Iwlh  up  and  down 
stream  on  the  Medway,  and  also  on  tlio  River  Len,  at  Mill  streot, 
and  I  find  that  tho  horse-jwwer  on  winch  wo  could  depend  is  ko 
fluctuating  in  the  first  ca(»o.  and  ho  fluitdl  in  tho  second 
case,  that  it  would  nob  pay  to  utiliMc  it.  Tho  fchome 
then  resolves  itself  into  one  m  which  only  stoain  generating 
plant  could  bo  employed,  and  on  going  into  this  I  find 
that  it  would  be  better  to  abandon  lhe  idea  of  placing  tho 
generating  station  on  the  Fair  Meadow  oh  nt  firt^t  pro[>o)ied,  and 
to  place  it  on  the  site  of  the  CorixiniLiciii's  sewage  work**.  My 
reasons  are:  1.  The  ground  is  not  nearly  so  valuable.  2.  Tho 
g^round  being  higher,  the  Question  of  Howling  neofl  not  be  con- 
sidered, and  coneotjucntly  tne  coat  of  the  building,  which  would 
be  £3,000  at  the  Fair  Meatlow,  would  be  reduced  to  £1,500  at  the 
sewage  works.  3.  There  would  be  an  absence  of  "smoke 
nuisance."  4.  The  labour  at  present  employed  in  running  the 
sewage  plant  would  be  ouite  sufficient  to  run  the  plant  for  the 
town  electricity  supply  during  two-thirda  of  the  day,  and  in  this 
way  tho  maintenance  of  the  electricity  supply  plant  would 
be  greatly  reduced.  5.  Water  is  available  as  at  the  Fair 
Meadow,  and  coal  can  be  delivered  at  tho  same  cost  uh 
At  the  above  site.  tt.  I  have  interviewed  Major  C'ardew,  o! 
the  Board  of  Trade,  and  he  will,  on  receipt  of  a  letter  from  the 
Lx>cal  Board,  grant  us  permisision  to  run  overhead  cables  along  the 
towing-[.iath  to  the  town.  The  cost  of  runninir  these  mains  in 
daplicate  will  be  covered  by  an  expenditure  of  £&}l).  The  system 
to  be  employed  should  be  that  best  dencribeil  as  a  combined  high 
and  low  tension  system,  preferably  on  the  alternate-current  trans- 
fonner  principle— that  is  to  say,  the  generatintr  station  would 
contain  plant  working  ata  high  tension— 1,000 to 2,(tOlJ  volts.  From 
here  to  the  town  the  current  would  bo  carried  at  this  proHHure,  but 
throughout  the  town  a  low-pre§suro  syntem  of  mains  would  be 
employed  for  feeding  the  premises  of  tho  consuuiorH,  and  the 
current  would  be  reduced  by  suitable  traneformini;  devices  placed 
at  intervals  throughout  the  town,  and  feeding  into  this 
low-pressure  network.  All  transforming  devices  would  be 
under  the  direct  and  sole  control  of  the  Corjtora'.ion,  and 
the  high-pressure  mains  would  never  be  interfered  with 
and  would  only  be  accessible  by  the  Corporation's  officiale. 
The  advantages  of  such  a  system  are  very  great,  and  it  is  only  by 
a  flvetem  of  this  sort  that  we  can  hop©  to  eventually  extend  the 
lignting  area  so  as  to  embrace  the  whole  of  the  borough  ;  more- 
over, the  cost  of  extension  would  not  be  very  great,  and  we  should 
be  able  to  meet  any  reasonable  demand  for  current,  no  matter 
how  far  off  within  tho  borough  boundary  the  premises  of  tho 
applicant  for  the  light  might  be  situated.  I  have  miule  no  refer- 
ence hitherto  as  to  the  supply  of  current  for  motive  [:K>wor,  as  I 
think  we  should  have  very  little  demand  for  this  at  present ;  still, 
aa  this  might  be  ixn  additional  source  of  income,  there  is  no  reason 
why  we  should  not  eu  poly  current  for  this  puriKJscat  a  ai^ecial  rate 
during  that  portion  of  tne  day,  say,  between  5  a.ni.  and  5  p.m.,  whon 
only  a  small  lighting  load  is  to  be  expected.  The  cost  of  such  a 
system,  including  theextension  of  mains  in  the  streets  named  above, 
would  be  between  itO.OOO  and  iiU.OOUat  most ;  but  it  is  advisable 
to  obtAin  powers  to  borrow  a  goofi  deal  more  than  this,  say,  50 
uer  cents  more,  to  cover  oxtonsione  without  again  ap[>ealing  to  the 
Local  Ciovernment  Board,  Now  the  income  derivable  from  sale 
of  current  is  at  the  rate  of  £491.  I3s.  4d.  for  every  Id.  |>er 
unit  charged  to  tho  consumer,  so  that  if  tho  consumer  wore 
supplied  at  the  price  of  6d.  per  unit,  the  sale  of  current  would 

realise  £2,950 

CoDtra  working  ex|)ensea    2,29*2 

Re&lieed  profit    £658 

Tho  amount  to  be  written  otf  for  repayment  of  capital  and  interest 
woukl  be  4|  per  cent,  on  the  sum  first  called  up,  aayi  £10,500— 


Profit  £661    0    0 

4i  per  cent,  on  £10,500  448    5    0 


£211  16  0 
Therefore  the  undertaking  would  show  a  small  profit  even  at  a 
charge  of  <id.  per  unit,  which  is  about  tho  ofjuivalent  of  gas  at 
48.  (id.  |>or  1 ,000  cubic  feet.  I  would,  however,  recommend  the 
Board  to  charge  fi^d.  f)cr  unit  in  the  first  instance,  and  this  would 
kIiow  tho  electric  light  as  tho  erjuivalent  of  gas  at  4i».  lOid.  per 
l.tXM).  I  have  been  nxked  to  give  Home  figures,  for  the  benefit  of 
the  connumer,  dealing  with  tlie  relative  cost  of  electricity  and  gas, 
and  alt«o  with  the  cost  of  inHtAlling  the  electric  light  in  houses  and 
bu»<ineHK  prcmiKO**.  .Ah  regards  the  relative  co(*t  of  electricity  and 
gas,  it  has  boon  proved  by  some  of  our  most  ominont  authorities 
that  tho  average  gas-burner  gives  a  light  of  not  more  than  12  c.p. 
for  everv'  five  cubic  feet  of  goe  consumed,  while  an  incandescent 
lamp   of  16  c.p.   requires  some  60  watte.     At   this   rate  the  gas 


required  for  16  c.p.  = 


16x5_ 
V2 


6^  cubic  feet.      Now  one    Board  of 


Trade  unit=  1,000  watts.  The  relative  cost  of  gas  and  electricity 
is  therefore — 

(1)  6|  cubic  foot   of  gas  at  2s.  6tl,  |>or  !,000  =  0-20d.  per  hour. 

(2)  60wntt«  of  electricity  at  5d.  per  I,fKXl-0-36d.         „ 

(3)  60      „  „         at  6id.  per  l,CX)0  =  0-39d.        ., 

or  for  a  similar  amount  of  light. 

Electricity  at  6d.    per  unit  C08t«  Aa.  Ikl  ,  where   gas  costs  2s.  6d. 
atfi^d.  ,,  4s,  lO^d.,  „  2s.  6d. 

Tlii^  in  by  no  means  unfavourable  to  the  electric  light,  when  wo 
bcjvr  in  mind  that  allowance  should  be  made  for  (1)  non-destniction 
of  decorations  and  Hhop  materials  ;  (2)  greater  economy  in  house* 
lighting  owing  to  the  ease  with  which  the  light  may  be  turno^l  on 
and  off,  us  rotpjired  ;  (.3)  non  vitiation  of  iho  atmosphere.  I  would 
also  [Kjint  out  that,  although  the  Ifi  c  [i.  incandescent  lump  ut 
present  manufactured  by  thfl  Kdifton-Swaii  Company  rc4)uires 
&i  watts,  there  is  no  doubt  thut  immciliutcly  this  com- 
pany'e  [)atent.s  have  expired,  towards  the  end  of  tho  pre- 
sent yeiir,  lamps  will  bo  nlaoed  on  the  market  which  will 
re<]uire  very  little  more  trian  half  of  this  amount  for  the 
m\me  candle[^>owor.  Many  well-known  manufacturers  arc  openly 
avowing  this,  and  it  will  be  seen  that  the  figures  I  have  given 
above  as  to  the  cost  of  the  electric  lij^ht  will  bo  ho  reduced  that 
electricity  will  become  an  cheap  as,  if  not  cheaper  than,  gas  at 
28.  (kl.  (icr  1,1km)  cubic  feet.  As  regards  the  cost  of  installation, 
many  tirmn  in  f»ndon  are  now  charging  an  average  price  of  25s. 
I^ier  lamp  for  wiring  premises  for  the  electric  light.  This  price 
only  includes  plain  nttings  of  the  {>endant  ty|>o,  but  there  is 
nothing  more  effective  than  this  style  of  fitting  for  general 
purposes.  It  is  generally  assumed  that  one  t6-c  p.  lamp  ie 
re<^juired  for  every  ltK>  sc^uare  foot  of  fioor  to  be  illuminated. 
I  have  no  figures  for  go^s  illumination  by  me.  but  supposing 
16-c  p.  incandescent  lam^is  were  to  be  substituted  for  actucd 
IBc.p.  ffas  lamps,  it  stands  to  reiuion  that  the  floor  would  be 
bettor  illuminated  than  before,  because  a  reflector  can  be  placed 
immediately  above  tho  incandescent  lamp  to  throw  the  light 
downwards  where  it  is  required,  instead  of  aa  with  gas,  where 
reflectors  cannot  be  used  to  the  same  advantage,  wasting  the  light 
on  phices  where  no  light  is  reciuired.  A  full  description  of  the 
plant,  with  estimated  expenaiture  and  revenue,  is  attached, 
together  with  a  general  specification  which  I  have  left  pur|.>oseIy 
open,  and  1  would  recommend  the  Board  to  ask  for  tenders  from  a 
few  of  the  principal  contracting  firms  as  soon  as  [nssible,  that  its 
decision  may  be  arrived  at  with  a  minimum  of  delay,  and  that  it 
may  see  that  so  far  from  the  establishment  of  an  electricity  supply 
station  causing  an  increase  of  the  rates,  it  will  ossurodly  leave  a 
margin  of  profit  almo.xt  from  the  commencement,  as  is  tne  case  in 
St.  FancraK,  and  in  other  districts  where  the  local  authorities  are 
themselves  the  suppliers. 

Cost. 

To  erect  and  equip  an  electricity  supply  station  at  the  Corpora- 
tion's sewage  works  to  supply  in  the  first  instance  current  for 
about  2,000  10-c  p.  incandeecent  lamps,  distributed  as  fjllows  : 

Public  buildings  500 

Shops,  houses,  etc 1,500 

2.000 

And,  if  necessary,  to  'erect  plant  for  about  2t>  are  lamps  of  2.000 
nominal  candle-power  each,  to  be  erected  in  High-street,  Bank- 
street,  and  Wcelc-stroet.  With  2,000  lamps  installed,  working  on 
the  assumption  that  not  more  than  two-thirds  of  this  number  will 
be  alight  at  one  time,  we  find  tho  total  plant  necessary  will  be 
that  retiuired  to  supply  about  1.300  lam|M — i  c  ,  78.000  watts  ;  but 
in  that  ^ome  time  mav  ela^^so  before  the  number  is  obtained,  wo 
may  cut  down  this  figure  somewhat— I  would,  therefore,  split  up 
the  plant  as  follows  : 

One  set  dynamo  and  engine  of  50.000  watts. 

One  ditto  ditto  (spare)  of  50.000  ditto. 

One  ditto  ditto  of  25,000  ditto. 

This  would  allow  of  all  the  lamps  being  run  at  one  and  the  same 
time,  should  such  a  thing  be  necessary,  or  with  nearly  two-thirds 
of  the  lamps  going  at  one  time  would  give  us  a  spare  plant  of 
50,000  watts.  The  probable  sale  of  electricity  is  based  on  tho 
assumption  that  the  loikd  factor  would  bo  17  per  cent,  of  the 
maximum  current  sappliod  at  one  time  (not  tho  maximum 
possible  output  at  the  station).  In  residential  districts  it  is  fair 
to  assume  that  not  more  than  half  tho  number  of  lamps  will  be 
in  use  at  one  time,  but  in  districts  whore  eho|«^,  business  premises, 
and  the  like  prodominatOi  it  is  found  that  a  ratio  of  from  60  to  QQ 
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percent,  comee  nearer  the  mark,  and  thU  U  c»i)eciallv  the  cose  in 
new  districts,  wliere  it  is  found  that  those  who  take  the  light 
Beldom  put  in  more  lnuii»)  than  Lhey  ucluiilly  retjuire.  It  wuuld 
therefore  not  be  under  tne  mark  to  reckon  on  a  load  factor  of  20 
per  cent.,  especially  when  it  is  borne  in  rnind  that  this  does  not  mean 
20  per  cent,  of  the  total  lampfl  installed  [2,QO0))  but  25  per  cent,  of 
the  two-thirds  jwrtion  of  this  number  {1,330  lamps).  Still, 
Veckonin^  on  the  aitaumption  that  the  load  factor  is  only  17  [>er 
cent,  of  thifl  number  of  lights,  the  sale  of  electricity  in  Board  of 
Trade  unite  would  be  : 

I,330x60v^4x365><n^jl,    33     gay  US. 000. 

Now  118,000  Board  of  Trade  units  at  6d.  per  unit  -  £*2,050     0     0 

8d.  .,  =£3.933  0  0 
Now  the  probable  cost  of  the  undertaking  being  shown  at  £10,450, 
we  may  proceed  to  consider  the  working  oxponsos^  which  will  be 
mode  up  as  follows  : 

Lt^ur  and  Suiieriinon, 

Engineer's  salary    £300    0    0 

Two  drivers  at  35e.  (see  note) 182    5    0 

Two  dynamo  hands  at  £100 300    0    0 

Two  stokers  at  22a.  (see  note) 115    4    0 

Add  10  per  cent,  sundry  labour 73    0    0 

£870     fl     0 

Dfprvjciation. 

Running  plant.  7i  per  cent,  on  £4,500 £337   10    0 

Condactora.  4  per  cent  on  £3,900 15(i     0     0 

Buildings,  3  per  cent,  on  £1,500 45    0    0 

£538  10    0 

Materials, 

Coal.  1.053  tons  at  12b   per  ton  £633    0    0 

Oil.  waate,  etc 50    0    0 

£683     0    0 

Office  expenses  and  coUectioD  , 200    0    0 

Say,  £2.292.  £2,291   19     0 

Note  ot*  lUm  /or  LtiboHr  and  Sn/tefvitfion. — Assuming  that  one 
driver  and  one  stoker  are  employed  for  Iti  hours  a  duy  (or  two 
drivers  and  two  stoknrs  for  eight  Iioutm,  which  is  the  Mamc  thing). 
at  the  sewage  works,  :tnd  that  those  men  could  euj^ily  handlo  the 
electricity  supply  plant  at  the  same  time,  we  can  divide  their 
time,  charging  half  to  the  sewage  works  and  half  to  the  supply 
station;  we  should  then  require  one  additional  driver  and  one 
additional  stoker  for  the  remainiof^  ei|;ht  hours  of  the  day.  Tlie 
supply  station  would  then  bo  maintained  by  (apparently)  two 
drivers  and  two  stokers,  and  theannuiil  coHtof  runninf^  thoiwwa^o 
works  would  a\eo  be  I'cducod  by  half  drivor^s  \>ay  and  half  Btoker'K 
pay,  or  about  £149  per  annum. 
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2552. 
S557. 
2583. 

2686. 
2593. 

2598. 
2600. 
2632. 
2672. 

2674. 

9696. 

2703. 
2740. 


Frbruahy  6. 
Improvementa  In   the    oonatraetlon   and  control    of  are 

lamps.      Robert  l*i[»j>ctto,  31,    Endymion  roii'l,    llrixUm 

hill,  l»niloiL 
Improvomonts  In  and  connected  with  eleetiioally-drtven 

■crow  propellers.      Hairy   Theodoio   liaractt,    14,    N'air- 

cissua-road,  West  HanipNtcad.  London. 
Improvomonts  In  olootrleal   Indicators,  which   improve- 
ments ore  also  applicable  to  eleotrlo  l>elts,  watches, 

or   other   apparatus.      <icor^o    U.syward,    \H),     Hatton- 

gardon,  London. 
An  ImproTod  diaphragm  for  electrolytic  cells.     Charles 

Nelson  \Vait«,  47.  Lincoln'sinn-tielde,  London. 
Improvements    in    or    connected    with    telegraph -pole 

llttlags.     John  Crisp  Fuller,  tJeorge  Fuller,  and  William 

Edward  Langdon,  33,  Chancery-lane,  London. 
Processes  for  effecting  the  elootro-doposltlon  of  metals 

upon  olamiDlom.     C'harlos  Denton  Abel,  2S,  Southaiii|/ 

ton-buildin^H,  Ohancery-lnno,  London.     (TJoorj^e   Lehnert, 

(Jermany.) 
Improvements  relating  to  electric  Inoondesoont  lamps. 

Reginald    Haddan,     18,      Buckingham  -  street,     Strand. 

London.     (Gaston  Dodreux.  Ocrinany.)     (Complete  Mpcci- 

lication.) 
Improvements     in     electric     lighting.       Goorgo    Robert 

HoUason    and  Charles  Arthur  Rollason,  54,  Fleot-street, 

London. 

Febucarv  7. 
Transmission  of  power  by  high-potential  direct  onrronts 

of  electricity.     CiiHiiea  Schenck  Bradley,  Ranald  Trevor 

Mcl>ouald,  ftiid    Robert   Stewart   Taylor,    97,    Kowgato- 

streot,  London.     (Complete  Hi>ecification. ) 
Improveraonta  in  combined  eleotrlc  cct-outs    and  door 

locks.       John     Hito     Loo    Holcombe,     1,     Quality  court, 

Chancory-liine,  London.     (Complete  flpccilicalion.) 
Improvements  in  teleaatographs  or  writing  telegraphs, 

Phihp  Arthur  Newton,  6,   Bream's  building?,    Clumcery- 

lano,  London.     (EliBba  Gray.  United  States.)    (Complete 

sjMjcification.) 
Improvements  in  high-tension  eloctrtoal  fuses.     Oiirwin 

Batea,  24, Southampton  buildings,  Chnncory  lane,  London. 
Improvements  connected  with  electric  arc  lamps,     'fohii 

James  Rathbono,  16U,  Fleetatrcet.  Loudon, 


2725.  Improvements  !n  InoaAdoaoent  eleotrlo  lamps.     William 

Fr&fluiick  Taylor  find  Ceoige  Frederick  Biu-noa,  Boswell 
Court,  Croydon, 

Febuuabt  8. 

2744.  Improvements  In  the  means  fbr  applying  the  static 
eleotrloal  brush  discharge  to  the  homan  body  for 
cnrative  purposes.  Walter  CUiypole,  Hall-lane,  Wood- 
leyi  near  Stockport. 

Feukuakv  9. 

288S.  Kleotrio  fog  signal.  Herbert  Brocklehurst  and  Henry 
ConBtein,  'M,  Chcync  Courb-mnnAione,  Chelsea,  London. 

29'J'J.  Improvements  In  electric  olooks.  Herbert  Scott  and 
Henry  King  Burnet,  27.  Welburydrive,  Bradford,  York- 
shire. 

February  10. 

2040.  Improvomonts  in  the  eleotrlo  dissociation  or  modifloa- 
tlon  of  gases,  gaseous  compounds  and  products, 
John  Emerson  Richardson,  imperial-chambers.  Albert- 
street,  Derby. 

2940.  Improvements  In  or  relating  to  galvanic  tiattertea. 
Richard  Jot^eph  Crowley  and  John  Rusaell  (irant,  42, 
Lamb'e  Conduit-atreot.  London. 

299*2.  Improvements  in  bearings  for   shafts  or    axles,   more 
especially    adapted    for    dynamo- electric    machines, 
eleotrlo  motors,  pulley-blocks,  and  similar  apporatns. 
Albert  (i.iscoigne,  47,  Lincoln'g-inn-fioM-"*,  London. 
Fkbrvakv  11. 

3053.  Sleotrlc  light  dlspUy  system  Frederick  William  Uolby. 
36,  Chanoerylane,  London.  (Daniel  McFarlan  Mooro, 
United  States. )     (Complete  8(>ecilication. ) 

3071.  Insprovements  in  or  conneeted  with  automatle  eleotrle 
signalling  on  railways.  The  Automatic  Electric  Rail- 
wixy  Signal  Comimny,  Limited,  and  Edwin  Btakey,  7B, 
Fleet-street,  Ijoncton. 

^07<).  Improvements  in  telephones  and  telephonic  and  tele- 
graphic relays.  Muxyiailtan  KoDyatl  and  Walker 
MoH-'Iey,  (i<>,  Watliii^'-t-tioet,  London. 

3092.  Improvements  in  electric  arc  lamps.  Leonard  Albert 
Hindley,  r>4,  Fleet -Hireet,  London. 

3101,  Improvements  in  armature  insulators,  Charles  W. 
Jefferson,  'AH,  Chancery  lane.  London. 

,^1IK.  Improvements  in  eloctrleal  eondnetors.  Henry  Edmunds, 
47.  LincolnVinn-ficklH,  London. 

H 1 1 !).  Improvements  In  the  formation  of  solid  onds  on  flexible 
or  compound  eleotrloal  conduotors.  Henry  Kdmunds, 
47|  Linooln's-inU'tieldsi  London. 


SPECIFICATIONS  PUBLISHED. 

487<'>.  Klectrical  trausmlsslou  of  power  for  traction  purposes. 
Immifich.     (Second  edition.) 

Xleotrloal  switchoa,     Innntnoh.     (Hecond  edition.) 
Switch    for    eleotrloal    tromoare.      ImmiHCh.      (Second 
Qilition.) 

1892. 
H4'A.  Incandescent  lampe      (*oad. 

WM.  Transmitting  and    roooivlng   apparatus.      Shuckert   and 
Wacker. 
Kleotrloally-drlven  maohlnos.     Rawoon  and  others. 
Kleotric  railway  trains.    Spence. 
SUootrlc  circuits.     Snoll  and  othora 
Coin-freed  telephonio  apparatns.     Booth.     (Hermann.) 
Eioctrolytloal  docomposltlon  of  motsllto  salts.    KeUner. 
(Second  edition.) 

Xloctrioal  conductors.      Atkinson  and  others. 
Welding  metals  electrically.     Thompaon.     (Coffin.) 
Socondary-battery  plates.     J  uBlice.     (Gridcom. ) 
Telephone  communication.    Smillie. 
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Rail-Weldine:.— The  welding  of  raila  by  electricity 
has  come  into  extensive  practice  in  America  during  the 
past  year. 

Royal  Institution. — Dr.  £.  Hopkinaon  will  lecture 
on  ** Electrical  Railways"  before  the  Royal  Institution  to- 
night, at  9  p.m. 

Tasmania. — Theelectric  railway  installation  forHobart 
Town,  Tasmania,  ia  being  rapidly  got  into  place,  and  will 
be  working  shortly. 

Xlectro*Hamionio. — A  ladies'  night  concert  wilt  be 
given  by  the  Electro-Harmonic  Society  to-night,  at  St. 
James'  Hall  Banquet-room. 

Glasgow?, — The  formal  inauguration  of  the  Glasgow 
central  electric  supply  will  take  place  on  Saturday,  when 
Lord  Provost  Bell  will  switch  on  the  current. 

Heilbronn. — A  description  of  the  three-phase  trans- 
mission to  Heilbronn  is  given  in  convenient  form  in  the 
Zfiischnfi  fur  Ekkirotechnik  of  Vienna  for  February  15. 

Inland  African  Telegraphs. — Direct  telegraphic 
communication  has  at  length  been  successfully  established 
by  the  German  Government  between  Germany  and  the 
Cameroons. 

Electrical  Engineering  at  College. —  Columbia 
College  has  created  an  independent  branch  for  electrical 
engineering,  and  Prof.  F.  B.  Crocker  has  been  appointed  to 
the  first  professorship. 

Berwick. — At  the  quarterly  meeting  of  the  Berwick 
Local  Authority  last  week,  it  was  reported  that  the  Light- 
ing Committee  have  in  preparation  a  scheme  of  electric 
lighting  for  the  borough. 

Cadmium  Aocnmulators. — We  hear,  says  the  Btd- 
lehn  Intrnniiioimh^  that  a  project  is  discussed  for  the 
electric  lighting  of  a  town  in  the  suburbs  of  Paris  by  means 
of  cadmium  accumulators. 

Xaiqaid  Air. — In  the  presence  of  the  Prince  of  Wales, 
the  Duke  of  York,  and  a  distinguished  audience  of  scientific 
men,  Prof.  Dewar  repeated,  at  the  Royal  Institution^  on 
Wednesday,  his  lecture  on  "  Liquid  Atmospheric  Air." 

Popular  Electricity. — A  series  of  short  [xoputar 
\  on  electricity  and  its  present  day  applications,  is 
ing  in  the  IkcuHng  Mercury.  The  first  article  gave 
some  idea  of  electric  lighting,  and  the  second  deala  with 
traction. 

Milan. — For  the  international  electrical  exhibition  at 
Milan  in  1894  there  is  some  talk  of  transmittitig  40,000  b.p. 
electrically  from  the  waterfalls  at  Tomavento,  the  power 
to  be  distributed  for  lighting  and  power  throughout  the 
district. 

Aluminium  Balloons. — It  ia  announced  from  Lyons 
that  MM.  Gouttos  and  Sibillot  have  made  experiments 
with  the  view  of  adopting  aluminium  as  the  mateiial  for 
the  gasholders  of  dirigible  balloons  instead  of  silk  or  other 
stuffs,  with  satisfactory  results. 

Development  of  the  Telegraph. — A  lecture  on 
thia  subject  was  given  at  Nottingham,  on  Monday,  by  Mr. 
Samuel  Vyle,  chief  electrician  to  the  colony  of  British 
Guiana.  The  Mayor  presided,  and  the  lecture  was 
illustrated  by  apparatus  lent  by  the  General  Post  Office 
Authorities. 

Carriage-Lighting.  —  The  electrical  exhibition  at 
Frankfort  has  not  been  without  its  efl'ect  on  the  public 
miod,  for  we  learn  that  a  cab  is  in  regular  use  at  Frankfort 
lighted  by  electric  light  by  moans  of  accumulators.    This 
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enterprise  will  shortly  cause  competition  among  other  cab- 
drivers,  and  a  regular  service  of  electric  light  for  the 
carriages  is  anticipated. 

Project  for  Strassbnrg. — We  have  received  from 
Herr  O.  Von  Miller,  of  Munich,  a  copy  of  his  **  Project  for  . 
the  Electric  Light  Station  of  Strassburg."  It  is  issued  in 
the  form  of  an  imposing  book,  containing  full  details  and  a 
large  number  of  carefully-drawn  plans  and  diagrams  of 
apparatus,  supply  curves,  and  so  forth,  coloured.  We  shall 
refer  to  this  project  again  in  another  issue. 

City  Lighting. — It  is  now  found  very  difficult  to 
obtain  accurate  and  full  information  on  the  huge  electric 
lighting  enterprise  of  the  City  of  London  Company.  But 
we  hope  electrical  engineers  will  not  have  long  to  wait, 
for  perhaps  it  will  not  be  indiscreet  to  oiention  that  it  is 
currently  reported  that  before  long  Sir  David  Salomons, 
the  chairman  of  the  company,  will  himself  read  an 
exhaustive  paper  on  this  subject. 

Winding. — M.  Rechniewski,  in  LElcdricien^  continues 
a  series  of  articles  on  the  winding  of  armatures.  In  the 
number  for  February  18,  he  discusses  the  winding  of  mul- 
tipolar machines  for  continuous-current,  ring,  drum,  and 
disc  type.  He  gives  credit  for  some  of  his  diagrams  to 
Arnold's  *'  Ankerwickelungen  der  Gletchstrom-Dynamo- 
Maschinen,"  of  the  Wodicka  process  of  winding,  and  will 
deal  with  the  Fritscbe  and  Desrozier  armatures  in  a  third 
article. 

Eleotrio  Light  Waggon. — The  newest  arrangement 
of  electric  light  waggon  by  Messrs.  C.  and  E.  Fein,  of 
Stuttgart,  is  illustiuted  in  the  EUHrotcchnische  Zcitschrift  of 
I7th  inat  It  has  a  Westinghouso  high-speed  engine  and  a 
Fein  dynamo,  with  vertical  boiler.  The  engine  is  5  h.p., 
at  500  revolutions  and  751b.  pressure.  The  dynamo  gives 
3,000  watts,  and  the  efhcioncy  of  engine  and  dynamo  is 
80  per  cc?it.  The  current  used  is  G5  amperes  at  120  volte, 
and  the  total  weight  of  the  apparatus  is  4,500  kilogrammes, 
or  4  J  tons. 

Civil  Engineers. — At  the  meeting  of  the  Institution  of 
Civil  Engineers  on  Tuesday,  when  the  discussion  was  renewed 
upon  Dr.  Edward  Hopkinson's  paper  on  "  Electrical  Rail- 
ways/' there  was  a  small  exhibition  of  models  and  photo- 
graphs of  electrical  appliances,  including  microphones  and 
telephones.  By  permission  of  Mr.  Horace  Sedger  the  rooms 
of  the  institution  were  placed  by  the  National  Telephone 
Company  in  communication  with  the  Lyric  Theatre,  by 
which  the  members  were  enabled  to  hear  selections  from 
"  The  Magic  Opal."  An  exhibition  of  electric  cooking  was 
shown  by  Messrs.  Crompton  and  Co. 

Death. — The  death  is  announced  of  Prof.  Stefan,  who 
held  the  chair  of  physics  at  the  Vienna  University.  Ho 
was  the  author  of  many  contributions  to  physical  science, 
especially  upon  electrical  matters,  more  particularly  on  the 
phenomena  of  alternate  currents  and  electric  oscillations. 
He  was  president  in  1883  of  the  Testing  Committee  at  the 
electrical  exhibition  at  Vienna,  and  published  a  most  in- 
teresting report  dealing  largely  with  alternate  currents  and 
their  measurement  Prof.  Stefan  had  a  high  reputation 
in  his  own  country,  though  not  very  largely  coming  before 
the  notice  of  engineers  in  this  country. 

Eight  Hours. — Every  electrical  engineer  will  watch  with 
interest  the  industrial  experiment  now  introduced  by  Messrs. 
Mather  and  Piatt,  of  the  Salford  Ironworks,  who  have 
I  intimated  to  their  workpeople  that  from  Monday  last  they 
intend  to  try  the  experiment  of  working  only  48  hours  a 
week,  instead  of  53  as  hitherto.  The  experiment  is  to 
extend  over  V^  months,  and  the  firm  hope  to  be  recouped 
to  a   considerable   extent   for   the   ftacrv^<ifc  Vi^  v\^\«»awS. 
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energy  and  greater  punetuality  on  the  part  of  their  work- 
men. The  start  before  breakfast  will  be  abolished,  and 
the  day's  work  will  commence  at  7.30  a.m.  and  cease  at 
5  p.m.,  with  an  interval  for  dinner. 

Traction  at  Croydon.— Mr.  W.  J.  Carruthers  Wain^ 
chairman  of  the  Croydon  Tramways  Company,  mentioned 
at  the  sixth  ordinary  general  meeting  of  the  company  held 
yesterday,  that  they  continued  to  receive  a  variety  of  offers 
for  introducing  various  kinds  of  mechanical  traction,  elec- 
trical or  otherwise.  Thoir  line  was  very  favourably  situated 
for  demonstrations  of  that  nature.  The  shareholders  might 
J  possibly  have  beard  or  read  in  the  newspapers  something 
about  the  matter,  but  he  assured  them  that  the  directors 
did  not  intend  to  allow  their  line  to  be  worked  on  any 
lystem  without  entering  into  agreements  which  were 
'  reasonably  in  favour  of  the  company. 

Arc  V.  Incandescent. — The  engineer  at  the  Barry 
Docks,  writing  with  reference  to  the  recent  discussion  of 
the  merits  of  high  candle-power  arc  and  incandescent 
lamps,  says  that  at  the  Barry  Graving  Docks  may  be  seen 
all  types  of  lamps  in  actual  use.  The  company  have  the 
whole  of  their  extensive  premises  illuminated  with  arc  ind 
incandescent  lamps.  They  have  120  incandescent  lamps, 
from  8  c.p.  to  500  c.p.,  and  six  arc  lamps  of  2,000  nominal 
candle-power,  and  they  find  that  each  arc  lamp  on  their 
premises  illuminates  an  area  of  3,000  square  yards  and 
absorbs  1  h.p.  each,  and  that  each  SOO-c.p.  incandescent 
lamp  illuminates  an  area  of  200  square  yards  and  absorbs 
Ih.p. 

Maximam  Speed. — A  calculation  by  J.  Kriimer  in 
the  Elektroiechnische  Zeitschnft  on  the  maximum  speed 
for  an  electric  railway,  is  thus  abstracted  in  the  Journal  of 
the  Institution  :  "The  theoretical  maximum  speed  of  a  per- 
fect motor  on  rails  is  taken  at  500  kilometres  (310  miles) 
per  hour.  This  is  on  the  level,  with  curves  of  not  leas 
than  20  kilometres  (12  miles)  radius,  and  12ft.  driving 
wheels.  The  problem  of  an  electric  locomotive  and  two 
cars  is  then  investigated  at  considerable  length,  and  the 
author  appears  to  have  considerable  doubts  whether  the 
proposed  250  kilometres  per  hour  on  the  projected  Vienna 
and  Budapest  line  of  Messrs.  Granz  is  feasible.  The  author 
would  put  the  maximum  at  not  more  than  200  kilometres 
(120mile8),  if  as  high.'' 

Eleotrlo  Masic. — A  sensational  item  in  the  programme 
of  amusements  at  Liverpool  Grand  Theatre  of  Varieties  is 
the  '*  electric  music  ''  played  by  Miss  Dot  D'Alcorn.  In  a 
mephistophelian  costume  this  lady  takes  hor  seat  at  the 
organ,  and  as  her  fingers  glide  over  the  manuals  most 
extraordinary  musical  effects  are  produced,  from  the  most 
delicate  strains  to  the  full  power  of  a  niimerons  orchestra. 
"  Frequent  intermittent  flashes  of  electric  light  play  round 
the  heads,  and  even  the  feet,  of  the  audience ;  salvos  of 
artillery  are  fired  o£r,  objects  of  interest  appear  and  dis- 
appear, and  a  train  is  set  in  motion  on  a  circular  railway. 
Eventually  during  the  raging  of  the  storm  Miss  D'Alcorn 
vanishes  under  cover  of  a  terrific  peal  of  thunder  and  a 
blinding  flash  of  lightning." 

Three-Phase  Carrents. — Thefirstthree-phase  current 
plant  in  the  United  States  will  be  put  down  at  Concord  by 
Mr.  Eugene  F.  Carpenter.  Two  250-kilowatt  generators 
will  be  used,  at  2,500  volts,  reduced  to  250  volts  at  the 
motors,  of  which  700  h.p.  are  already  let.  The  falls  at 
Sewall  are  capable  of  developing  5,000  h.p.  The  power 
plant  m\\  consist  of  five  400-h.p.  turbines,  driving  pulleys 
on  hollow  shafting.  There  will  be  two  2,000  light  alter- 
nators and  five  50-light  arc  dynamos  beside  the  three-phase 
machines,  which  are  specially  for  motive-power  distribution. 
The  ultimate  capacity  will  be  double.  The  company  has  a 
,  iO-^BMT  contract  for  lighting  the  town,  and  6,000  incan- 


descent lamps  are  already  contracted  for,  so  this  under- 
taking starts  under  good  auspices. 

Chamber  Transformer. — A  piece  of  apparatus  that 
may  prove  useful  enough  under  many  circumstances  in 
laboratory  or  workroom  is  a  small  Ruhmkorffcoil  acting 
as  transformer,  made  by  E.  Ducretet  et  Cie.,of  Paris.  It  is 
strongly  made  for  serviceable  use,  and  the  current  from  a 
couple  of  ordinary  cells  passed  into  the  primary  supplies 
100  or  150  volts  at  the  secondary.  Some  such  apparatus 
as  this  would  be  useful  to  photographers  and  lecturers  ;  a 
single  large  dry  cell  primary,  or  preferably  secondary, 
would  give  a  large  current  at  low  voltage  and  be  easily 
transformed  up  to  60  volts,  sufficient  for  an  arc  lamp.  The 
buzzer  might  be  put  into  a  sound-proof  chamber,  so  as  uot 
to  emit  a  disturbing  noise. 

Magnetism  and  Temperature. — In  a  paper  to  the 
French  Academic  des  Sciences,  M.  Curie  sets  forth  hia 
roEcarches  into  the  magnetic  properties  of  various  diamag- 
netic  bodies  at  difibrent  temperatures.  Most  of  these  have 
a  remarkably  constant  coefficient  of  magnetisation,  which 
is  not  influenced  by  change  of  state  nor  variations  of  tem- 
perature. It  18  thus  for  sulphur  and  water ;  nitrate  of 
potass,  iodine,  selenium,  molt  without  variation  in  their 
magnetic  properties  ]  but  for  antimony  and  bismuth  the 
coefficient  of  magnetisation  decreases  rapidly  with  increase 
of  temperature.  The  results  are  interesting  to  compare 
with  those  of  magnetic  bodies  whose  coefficient  of  magneti- 
sation decreases  with  increase  of  temperature,  but  with  a 
variation  less  and  less  as  the  temperature  increases. 

Electricity  for  Photofirrapliers.  —  At  the  last 
meeting  of  the  Berlin  Medical  Society,  Dr.  Lassar  showed 
some  photographs,  in  life  size,  says  a  note  from  the 
Continent,  hitherto  been  impossible  to  take  direct  from  the 
sitter.  The  difficulty  has  been  overcome  by  Herr  Haag,  in 
Stuttgart,  by  means  of  a  change  in  the  management  of  the 
magnesium  light.  Herr  Haag  has  made  aome  lightning 
cartridges,  which  cause  a  tremendous  development  of  light, 
and  are  set  alight  in  one-tenth  of  a  second  by  means  of 
electricity.  The  so-called  *' natural  photographs  "  preserve 
the  mental  expression  and  momentary  play  of  the  features 
with  extraordinary  clearness  and  exactitude.  Success 
demands  much  practice  and  cleverness,  and  such  photo- 
graphs are  at  present  only  made  by  a  single  photographer 
in  Berlin,  and  are  stilt  very  expensive. 

Antwerp. — The  latest  idea  of  M.  Van  Ryaselberghe, 
who  has  just  died  at  the  untimely  age  of  46  years, 
was  the  establishment  of  a  system  of  hydro-electric 
distribution  in  Antwerp.  The  sudden  death  of  the 
originator  of  the  scheme  in  the  town  itself  has  left 
the  scheme  without  a  guide,  and  it  will  remain  to 
be  seen  what  steps  will  be  taken  in  Antwerp  to  con- 
tinue the  establishment  of  a  system  of  electric  lighting 
and  distribution  of  power  for  which  there  is  a  great 
field  in  this  seaport.  Antwerp  has  also  been  a  frequented 
port,  and  has  during  late  years  taken  a  turn  in  active 
establishment  of  new  worksj  in  somewhat  a  similar  fashion 
to  the  sudden  growth  of  CardifT  in  this  country.  It  is 
to  be  hoped  that  the  project  now  practically  settled  will 
not  be  left  for  want  of  an  active  advocate. 

New  Continental  Senrioe. — A  steamer  intended  for 
the  Great  Eastern  Railway  Company's  Harwich  continental 
service  was  on  February  21st  launched  from  Messrs, 
Earless  yard,  at  Hull.  This  vessel  is  a  steel  twin-screw 
steamer,  300ft  in  length,  by  34^ft.  beam,  htted  with  two 
separate  sets  of  triple-compound  engines,  which  are  expected 
to  develop  4,500  h.p.,  the  builders  having  guaranteed  a 
speedy  when  fully  loaded  with  passengers  and  cargo,  of 
I7|  knots  per  hours.  The  christening  ceremony  was  per- 
formed by  the  Mayoress  of  Chelmsford,  the  vessel  being 
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named  after  that  town.  She  is  fitted  with  all  the  latest 
improvementa,  including  a  complete  installation  of  electtic 
light,  for  about  200  first-class  passengers,  and  is  intended 
for  the  new  route  to  the  Continent  from  Harwich  vid  the 
Hook  of  Holland,  which  is  expected  to  be  opened  on  the 
let  June  next. 

Heat  of  the  Arc. — In  the  investipiations  undertaken  by 
M.  VioUe  on  the  temperature  of  the  arc,  he  states  that  the 
amount  of  heat  necessary  to  raise  one  gramme  of  graphite 
from  Odeg.  C.  to  the  temperature  of  the  volatilisation  of 
carbon  will  be  1,600  calories-gramme-degree  centigrade. 
It  is  taken  that  300  calories  are  required  to  heat  one 
gramme  of  graphite  from  Odeg.  to  I,000deg.  C.  There 
remains  1,300  calories  for  heating  to  volatilisation.  Ac- 
cording to  the  theoretical  specific  heat  of  graphite  (0*52), 
the  1,300  calories  represent  2,50{>deg.  C,  which  gives 
finally  3,500deg.  C.  as  the  temperature  of  volatilisation. 
M.  Bossetti,  in  1879,  in  a  pAper  printed  hi  the  Anjtales  de 
Phygi/iue  ei  de  Ch4mi€^  gave  the  higher  figure  ol  3,900deg.  C. 
Certain  experiments  of  M.  Vieille  went  to  show  that  at 
about  3,200deg.  C.  there  was  a  noticeable  pressure  of  the 
carbon  vapour.  These  figures  do  not  detract  from  the 
value  of  M.  Violle's  investigations,  whichj  for  the  first 
time,  baa  given  to  physicists  an  accurate  statement  of  the 
temperature  of  the  electric  arc. 

Military  Searohligrht.— Captain  Konald  St:ott,  whose 
portable  searchlight  has  excited  so  much  interest,  occupied 
the  chair  last  Saturday  evening  at  the  annual  dinner  of  the 
F  Company,  which  he  commanda,  of  the  West  London  EiHea 
(4th  Middlesex),  held  at  the  Horseshoe  Hotel,  Tottenham 
Court-road.  In  responding  to  the  toast  of  his  healthy  he 
referred  to  the  improvemeDts  he  had  been  able  to  make  in 
his  light  since  it  was  first  used  at  Elstree,  when  they  had 
to  transport  a  dynamo  to  the  field  of  operations  and  pin  it 
to  the  ground  with  stakes.  Ha  had,  he  said,  now  designed 
a  waggon,  which  he  expected  to  have  completed  in  a  few 
dayt,  in  which  the  whole  of  the  apparatus  could  be  easily 
and  quickly  transported  from  point  to  point,  and  this  he 
would  be  able  to  use  at  Huddersfield  on  March  18,  when 
some  extensive  night  operations  would,  with  its  assistance, 
be  carried  out  by  the  Yorkshire  Volunteers.  He  had  re- 
cently been  asked  to  attend  at  the  Horse  Guards  to  consult 
with  thn  authorities  there  as  to  the  use  of  his  light,  and  he 
thought  it  probable  that  within  a  short  period  they  would 
test  its  capabihties  at  a  big  nighb  attack  not  very  far  from 
London. 

Pabliahinff  by  Telephone. — The  Vienna  correspon- 
dent of  the  Siuwlard  annminces  that  a  copy  of  the  first  so- 
called  "telephonic  newspaper''  appeared  in  Pesth  last 
Sunday.  In  other  words,  the  latest  items  of  news — political, 
local,  commercial,  sporting,  and  other — are  sent  out  from  a 
central  ofiioe  by  telephone  to  the  subscribers,  who,  for  this 
intelligence,  pay  the  very  modest  sum  of  only  some  three 
shillings  a  month.  This  novel  undertaking  comprises  at  its 
central  office  two  departments — a  regular  editorial  ofRce, 
which  receives  the  telegraphic  and  oral  messages,  and  works 
them  up  into  leaders  or  paragraphs  ;  and  a  special  telephonic 
publishing  department^  where  experienced  speakers,  each 
]>os8e8sing  a  soft  but  distinct  voice,  transmit  through  the 
instruments  the  contents  of  the  manuscripts  dehvered 
from  hour  to  hour  by  the  first  department.  There 
are  two  languages  used  —  Grerman  and  Hungarian, 
The  news  includes  Stock  Exchange  quotations  and 
financial  articles,  reports  of  theatrical  performances, 
book  reviews,  and  paragraphs  on  all  the  miscellaneous 
topics  found  in  a  daily  newspaper.  The  subscribers  who 
receiTe  the  news  have  a  square  wooden  tablet  before  them, 
from  which  are  suspended  two  tubes  long  enough  to  reach 
their  ears  when  they  are  aitUng  iu  an  easy-chair  or  at  a 


a  writing-desk,  or  even  when  lying  in  bed.  The  service 
commences  at  eight  o'clock  in  the  morning,  and  lasts  till 
nine  in  the  evening.  The  novelty  has,  so  far,  been  very 
well  received  in  the  Hungarian  capital. 

Altemate-Carrent  Measaremeiit. — Prof.  Fleming 
brought  to  an  end  his  instructive  series  of  lectures  on  the 
practical  measurement  of  alternate  currents  by  showing 
and  describing  the  many  practical  forms  of  meter  now 
before  the  electrical  profession.  The  electrostatic  watt- 
meter of  Lord  Kelvin,  previously  alluded  to,  is  described 
elsewhere.  The  Thomson^  Cauderay,  Aron,  Frager,  Brill6, 
and  Ferranti  meters  were  specially  dealt  with,  and  methods 
of  connecting  tip  alternate-current  wattmeters  by  the 
use  of  transformers  was  fully  worked  out,  and  the  diagrams 
of  connections  shown.  Prof.  Fleming  maintains  that  from 
henceforth  every  alternate-current  station  can  and  should 
have  apparatus  for  measuring  with  exactitude  both  the 
energy  in  watts  sent  out  on  the  primary  as  well  as  the 
apparent  amperes  and  the  volts.  A  24  to  1  transformer  of 
special  make  to  secure  high  efficiency  at  every  load  should 
have  its  low  and  secondary  wire  connected  first  to  a  couple 
of  lamps  and  then  to  the  voltage  coils  of  alternate- 
current  wattmeters.  Two  wattmeters  should  be  used — one 
on  which  readings  are  periodically  taken,  and  the  other  a 
self-registering  instrument.  The  ampere  coils  of  these 
wattmeters  take  the  whole  station  primary  current,  which 
is  thus  measured  directly  in  watts,  while  an  ampere-meter 
measures  the  apparent  amperes.  An  electrostatic  voltmeter 
on  the  100-volt  mains  completes  the  set  of  measuring 
instruments,  which  no  alternate-current  station  should  be 
without,  and  with  which  all  necessary  measurements  can 
be  easily  and  Binif>ly  made. 

Pioneers    in    Bynamo-Bailding. — Mr.     Wm.     T. 

Hammer  contributes  an  interesting  piece  of  dynamo 
history  in  a  description^  in  the  New  York  EUdri-cal 
Enrfinet}\  oi  the  early  work  of  Mr.  William  Wallace. 
This  Httle-remembered  pioneer  was  the  first  builder  of 
dynamos  in  America  and  the  first  to  apply  them  to  electro- 
plating. An  illustration  of  the  Wallace  dynamo  of  1874 
is  given,  looking  very  like  an  inverted  Edison  machine, 
and  very  mechanical  in  appearance.  A  curious  anecdote 
of  Wallace  is  mentioned  as  given  by  Mr.  Sprague  in  the 
early  days,  before  motors  were  thought  of  as  useful 
machines.  Said  Wallace  :  "  Sprague,  let  me  show  you 
something."  He  had  one  of  the  old  two-pole  armature 
machines,  and  had  it  connected  to  a  dynamo.  He 
turned  on  the  current,  and  pretty  soon  had  the  arma- 
ture spinning  at  two  or  three  thousand  revolutione 
a  minute.  Ho  said,  *'  It  is  no  good,  though,"  and 
when  asked  **  why  ?  "  said  he  would  show  the  reason. 
He  called  to  a  strong  man  and  told  him  to  take  hold  of  the 
pulley,  which  was  about  IQin,  diameter.  The  man  threw 
his  arms  around  it,  lowered  its  speed,  and  soon  brought  it 
to  rest.  *'  In  that  simple  experiment,"  says  Sprague,  *'  he 
outlined  and  overlooked  the  most  important  fact  he  had  to 
deal  with — that  the  work  done  was  not  determined  by  the 
torsional  effect  alone,  but  that  this  should  be  multiplied  by 
the  speed  of  the  rim.  Had  Mr.  Wallace  seized  on  that 
single  point,  or  had  I,  at  that  time,  the  transmission  of 
power  would  then  have  been  very  much  advanced."  Mr. 
Wallace's  most  practical  pioneer  efforts  were  led  on  one 
side  by  other  interests,  and  we  do  not  hear  as  much  of  his 
record  as  he  seems  to  deserve. 

Coast  Commanication. — In  the  House  of  Commons 
on  Thursday  last  week  Admiral  Field  asked  the  President 
of  the  Board  of  Trade  whether  he  had  considered  the 
report  of  the  Royal  Commission  on  Electrical  Communica- 
tion with  Lightships  and  Lighthouses,  and  was  prepared  to 
carry  out,  in  conjunction  with  the  Postmaster-General,  the 
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recommendations  contained  therein  in  respect  of  the  five 
light-vessela,  the  17  shore  lighthousea,  and  the  "  Gunlleet  " 
pile  lighthouse,  which  they  advise  should  ho  connected 
by  telephone  immediately  as  being  the  most  economical 
and  most  easily  worked  by  men  not  specially  trained  ;  also 
as  regards  the  three  lighthouses  on  Caldy  Island,  Lundy 
Island,  and  the  Tuskar  Rock,  would  he  carry  out  the 
recommendation  to  connect  them  by  telephone  with  con- 
tinuous cables  and  the  Fastnet  lighthouse  with  a  non- 
continuous  cable  as  recently  tried  at  the  Needles,  and 
whether  he  would  call  the  attention  of  the  Trinity  Board 
to  the  fact  that  three  of  the  five  vessels  named  arc 
considered  unsuitable  for  the  electrical  communication 
recommended,  with  a  view  to  their  being  replaced  by 
vessels  of  a  more  etlicient  class  1  Mr.  Mundella  replied 
that  he  was  in  communication  with  the  Treasury  and 
the  Postmaster-General  on  this  subject,  and  assured  the 
hon.  and  gallant  gentleman  that  it  was  receiving  constant 
attention.  On  Tuesday,  in  answer  to  Mr.  Gourley,  Mr.  A. 
Morley  said  :  As  I  have  already  stated  to  the  House,  the 
sum  of  £20,000  voted  last  session  for  special  sea-coaat 
extensions  has  been  wholly  appropriated,  and  will  be 
expended  before  the  end  of  the  financial  year.  I  have  no 
information  beyond  what  is  to  be  found  in  the  public  news- 
papers as  to  whether  the  system  has  heen  the  means  of 
accelerating  the  despatch  of  lifeboats  and  of  saving  lives, 
and  I  have  communicated  with  my  right  hon.  friend  the 
President  of  the  Board  of  Trade,  and  I  understand  that  he 
ia  in  the  same  position.  As  to  the  proposals  of  the  Royal 
Commission  on  Electrical  Communication  with  Lighthouses 
and  Light-vessels,  which  are  distinct  from  the  scheme  of 
coast  extensions  sanctioned  by  Parliament,  they  are  now 
under  the  consideration  of  the  Treasury. 

Tiiphase  Currents. —  According  to  recent  experi- 
ments made  by  Mr.  Hans  Gorges  in  Messrs.  Siemens  and 
Halske's  laboratory,  the  difficulties  of  regulating  triphase 
dynamos  which  occur  when  the  circuits  are  not  equally 
loaded,  may  be  easily  overcome  by  a  judicious  choice  of 
combinations,  in  star  or  triangle  shape,  of  the  arrangement 
of  the  conductors.  The  number  of  combinations  which 
may  be  made,  taking  one  or  other  of  these  shapes,  for  the 
dynamo,  the  primary  and  secondary  of  transformer,  and  of 
the  lamps,  is  16.  Some  of  these  arrangements  are  unsatis- 
factory, giving  variations  of  voltage  of  50  per  cent,  when 
the  branches  are  unequally  charged,  but  moat  of  them  give 
satisfactory  results,  and  a  few  give  differences  so  smaU 
that  practically  they  are  negligible.  With  these,  under 
the  moat  unfavourable  circumstances — when  two  circuits 
are  fully  charged  and  the  other  has  no  load,  or  when  one 
is  fully  charged  and  the  two  others  have  no  load — 
the  variations  of  voltage  do  not  exceed  G  per  cent. 
With  less  variation  of  Joad  the  variation  of  voltage 
is  less.  For  instance,  if  the  dift*erence  of  load  is  30  per 
cent.,  the  variation  of  voltage  ia  only  2  per  cent.,  or  1  per 
cent,  with  reference  to  the  mean  value.  These  figures 
have  been  obtained  with  a  dynamo  and  transformer  of 
50  •  kilowatt  capacity  whoso  circuits  were  unequally 
loaded.  It  is  found  that  the  variations  of  dynamo 
and  transformer  are  added  together,  so  that  if  fed 
direct  the  variation  at  the  lamps  will  not  exceed 
3  (>er  cent  under  the  most  disadvantageous  conditions. 
Besides  the  combination  of  groupings  in  star  or  triangle 
aha[>e,  other  causes  exist  which  influence  the  variation  of 
voltage  ;  for  instance,  the  construction  of  the  dynamo,  the 
strength  of  exciting  current,  as  well  as  the  loss  in  the 
transformer.  If  the  excitation  ia  low  the  reaction  of  arma- 
ture is  considerable,  and  the  variation  of  voltage  becomes 
Limportant.  The  results  given  above  arc  when  the 
icitation    is    normal,  and    the    loss    in    transformers  ia 


2i  per  cent.  Experimenta  were  also  made  with 
reference  to  the  regulation  of  voltage,  either  before 
or  after  the  transformers,  at  a  distance  from  the 
generating  station,  The  voltage  was  raised  by  a  first 
transformer  and  then  reduced  to  the  ordinary  lamp  voltage 
by  a  second  transformer.  This  regulation,  which  is  brought 
about  by  resistances,  succeeded  perfectly  in  the  case  where 
two  circuits  are  open  and  the  other  loaded,  and  in  the  case 
of  two  circuits  loaded  and  one  open  the  result  was  fairly 
satisfactory.  M.  Gorges  arrives  at  the  conclusion  that  the 
division  of  lamps  in  three  groups  presents  no  practical 
inconvenience,  and  that  putting  synchronous  motors  in  the 
circuit  keeps  the  voltage  more  constant  the  more  are  used, 
as  their  introduction  tends  to  equalise  the  load. 

Storage. — Every  electrical  engineer  who  has  to  design 
a  central  electric  station  or  to  keep  such  a  station  up  to  ita 
maximum  efficiency  is  well  aware  of  the  importance  of  the 
question  of  storage.  Ho  has  probably  more  or  less  clearly 
made  up  his  mind  for  the  present  in  one  direction  or 
the  other,  but  is  conscious  that  the  problem  of  sufficient 
storage  of  energy  ia  one  that  is  not  yet  entirely  and  satis- 
factorily answered.  The  use  of  secondary  cells  as  accu- 
mulators in  central-station  work  has  not  been  so  universally 
adopted  as  was  anticipated  at  their  introduction.  Instead 
of  acting  as  the  reservoir  from  which  all  excessive 
demand  at  times  of  heavy  load  should  be  supplied, 
this  rok  has  been  kept  by  the  engine  and  dynamo, 
and  only  that  part  more  subsidiary,  though  useful 
enough,  of  supplying  the  current  during  the  small  and 
early  hours,  has  been  regularly  taken,  even  in  continuous- 
current  stations,  by  the  accumulators.  The  fond  idea  that 
small  and  efficient  engines  should  be  kept  constantly 
running  to  accumulate  electrical  energy,  has  not  been  found 
to  work  perfectly  in  practice  ;  it  ie  better  to  start  up  more 
engines  as  the  demand  increases.  Accumulators,  in  fact, 
are  not  able  to  return  the  energy  in  the  same  way  that 
pumped  water  is  able  to  do,  and  the  idea  seems  growing 
in  favour  with  electrical  engineers  that  in  engineering 
work  mechanical  storage  may  be  preferable  to  electrical 
storage.  Such,  apparently,  is  the  outcome  of  Prof.  Unwin's 
study  of  the  question  in  hia  papers  before  the  Society  of 
Arts,  and  in  this  he  seems  to  bear  out  the  recent  con- 
tention of  Prof.  Forbes,  whoso  advocacy  of  water  storage 
instead  of  electrical  as  a  standby  is  well  remembered. 
The  various  forms  of  storage  of  energy  that  promise 
practicability  at  the  present  time — besides  the  primary 
one  of  coal — are  :  superheated  water,  water  raised  in 
level,  compressed  gases,  and  forced  chemical  activity, 
eiCrher  in  what  is  known  as  storage  of  electrical  energy 
or  other.  There  is,  besides  these,  the  storage  of  nega- 
tive heat  energy  in  the  form  of  cold,  as  in  liquefied  gases, 
a  form  of  storage  which,  it  is  not  too  much  to  say, 
may  develop  into  unexpected  practical  importance  before 
very  long.  But  the  tendency  of  the  engineer  is  to  prefer 
to  deal  with  engineering  forces  rather  than  with 
chemical  or  etheric  forces  ;  and  while  we  are  still  dealiug 
with  the  long  vibrations  of  heat  energy  aa  now,  instead  of 
the  short  vibrations  of  phosphorescence,  it  is  undeniable 
that  the  managementof  mechanical  forces  ia  more  satisfactory 
to  the  engineer  than  the  manipulation  of  more  abstruse  reac- 
tions. There  is  the  added  reason,  for  the  present,  that 
mecbatiical  storage  of  power  is  equally  applicable  toalternate 
current  generation  as  to  continuous  currents.  The  outcome 
of  the  discussion  will  probably  be  a  searching  of  hearts 
among  the  electrical  engineers  as  to  the  practical  merits — 
in  terms  of  Board  of  Trade  units  and  pounds  sterling — of 
water  storage,  of  heat  storage — positive  and  negative — and 
of  chemical  or  electrical  storage.  When  all  the  concomi- 
tants are  counidered,  the  discussion  may  become  as   iute- 
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resting  as  tbat  which  has  now  almost  begun  to  |wll  upon 
the  taste  between  alternate  and  direct  current  distribution. 
hon^  Electric  Railways.~We  iiro  on  the  verge  of 
•omething  very  large  in  electrical  enterprise,  in  the  way  of 
high-epeed  longdistance  electrical  railwayB.  Short  railways 
at  25  miles  an  hour  or  so  have  proved  their  utility,  and  the 
energies  of  man  will  not  be  bounded  by  present  achieve- 
ments. Rumours  from  various  quarters  have  been  rampant — 
from  St.  Petersburg  and  Vienna,  among  other  places— with 
reference  to  large  undertakings  for  railways  of  the  newer 
sort  at  speedfi  running  up  to  100  miles  an  hour,  and  now 
America  has  actually  begun  such  a  line.  There  is  nothing 
impossible  about  such  schemes  ;  the  problems  are  quite  as 
much  of  a  financial  character  as  of  a  mechanical  or  elec 
irical  kind.  America  seems  to  be  pointed  out  as 
the  proper  field  for  such  experiments,  aud  Chicago 
•s  the  proper  city.  If  only  it  could  have  been 
ready  for  the  exhibition,  the  world  would  have  been 
delighted.  Direct  from  St.  Louis  to  Chicago,  across 
the  prairie  land,  Is  the  project,  and  Dr.  Wellington  Adams, 
who  is  the  apostle  of  the  '*  Through  by-Lightning " 
express,  is  pushing  forward  the  matter  with  the  utmost 
activity.  We  have  just  received  a  letter  from  Dr.  Adams, 
in  which  he  announces  that  "  the  contract  for  construction 
has  been  placed.  The  line,  when  completed,  will  be  250 
miles  in  length,  which  is  30  miles  shorter  than  the  present 
shortest  line  between  the  two  cities.  Four  great  linoa  of 
steam  railway  now  compete  for  the  traffic  between  these 
western  metro[)olises.  which  have  a  combined  popnla- 
tion  of  1.700.000  people.  The  State  of  Illinois, 
through  which  the  line  is  to  run,  is  almost  entirely  a 
prairie  sUte.  and  is  filled  with  flourishing  agricultural 
and  manufacturing  communities.  There  is  very  little  grad- 
ing necessary,  and  we  believe  that  we  have  selected  the 
most  advantageous  place  in  the  United  States  to  build  the 
first  long-distance  electric  railway."  We  have  received  at 
the  same  time  the  prospectus  of  the  Chicago  and  St.  Louis 
Electric  Railroad  Company,  St.  Louis,  showing  the  taper- 
nosed  bogie  passenger  cars  that  are  to  be  used  for  the  100 
mile  an  hour  service.  Splendid  termini  are  designed 
for  immediate  erection  at  St.  Louis  and  Chicago. 
Two  power-houses  will  be  constructed  at  the  com- 
l»ttny*8  own  coalmines.  Alternate  currents  will  be 
used,  generated  at  r»00  volts,  transformed  up  to  50,000 
and  again  down  to  3,000  volts  at  the  sections.  The  road 
will  be  divided  into  25  sections  of  10  miles  each.  The  cars 
will  run  one  section  apart,  and  no  current  will  flow  in  the 
intermediate  section,  so  that  it  will  be  impossible  for  cars 
to  come  within  10  miles  of  each  other,  thus  forming  an 
absolute  block  system.  Incandescent  lamps  will  light  up 
the  track  a  mile  ahead  and  behind  each  car  at  night. 
There  will  be  no  crossings  or  switches,  waggon  roads  will 
pass  over,  and  the  railroad  itself  will  pass  over  other  rail- 
roads. Four  tracks  will  eventually  be  laid,  but  only  two 
at  first  The  cars  weigh  15  tons  each.  The  driving-wheels 
of  the  motor  are  6ft.  diameter,  running  at  oOO  revolutions 
on  friction  roller  bearings.  The  company  has  secured  a 
charter,  the  surveys  are  complete,  and  the  line  is  now  in 
course  of  construction.  Electric  light  and  power  will  be 
also  distributed,  making  it  one  of  the  most  important  oluc- 
trical  enterprises  yet  undertaken.  It  ia  impossible  not  to 
admire  the  energy  with  which  the  daring  project  has  been 
put  in  hand. 

Goebers  Lamps, — Affidavits  over  GoebeFs  lamps  in 
the  Beacon  Company  injunction  case  are  as  thick  as  roses 
in  June — and  as  differently  coloured.  We  have  no  space 
to  give  the  whole,  but  it  is  needless  to  say  the  sudden 
eruption  on  the  scene  of  a  lamp  antedating  Edison  and 
Swan  by  years,  and  practically  as  perfect,  has  created  tbo 


profoundeat  interest  all  round.  Groebers  second  affidavit 
states  that  it  was  before  he  removed  in  1872  that  be  settled 
u{)on  l^amboo  as  the  best  material,  and  he  made  special 
instruments  for  dressing  it,  by  which  the  strips  were  pulled 
through  the  instrument  with  pincers.  Knew  that  platinum 
was  the  best  wire,  and  almost  always  used  it ;  a  lamp  (in 
horseshoe  shape)  has  been  in  his  possession  since  1872,  and 
has  burnt  it  many  times.  Always  used  distilled  mercury  in 
a  very  dry  atmosphere  to  get  the  vacuum.  Tried  platinum  as 
the  incandescent  wire,  but  it  melted  ;  then  tried  carbon, 
which  he  knew  from  experience  with  arc  lamps  would  not 
melt.  Has  received  no  consideration  for  his  testimony  and 
expects  none  ;  has  no  enmity  towards  Edison  ;  knows  no  one 
connected  with  defendant  company ;  and  gives  his  evidence 
with  reluctance  and  only  on  urging.  Henry  Goebel,  jun., 
states  that  lamp  No.  4  has  been  in  their  possession  since 
1872.  Jas.  Vandergrift  states  ho  has  examined  this  lamp 
and  finds  it  has  a  fair  vacuum  ;  the  lamp  might  burn  100 
to  200  hours.  Franklin  L.  Pope  states  he  had  doubts 
about  lamp  No.  4,  as  he  thought  if  the  lamp  had 
been  filled  with  mercury  some  traces  would  have 
been  visible  on  the  copper  wires  which  are  there  used. 
Goebel  asserted  that  if  distilled  mercury  were  used 
the  effect  would  not  take  place ;  tested  the  matter 
experimentally,  and  finds  it  true.  Edward  Cary,  superin- 
tendent of  defendant  company,  says  he  has  considered  the 
statement  that  lamps  with  iron  or  copper  wires  will  not 
hold  vacuum,  has  tried  lately  aud  finds  they  do.  tbotigh 
the  percentage  of  failure  is  greater  than  with  platinum, 
David  Hall,  jeweller,  says  Goebel  gave  him  a  lamp  prior 
to  May,  1872;  showed  it  his  father,  who  died  in  1873; 
places  the  utmost  reliance  on  Goebel's  statements  ;  has  seen 
him  make  bamboo  strips  with  a  jeweller's  drawplate. 
Several  affidavits  on  the  other  side  were  made.  W.  0. 
Dreyer  states  he  negotiated  with  Goebel  in  1882  for  pur- 
chase of  his  invention.  His  failure  to  produce  any  old 
lamp  and  general  unreliability  and  looseness  of  state- 
ment caused  negotiations  to  be  dropped.  If  Goebel 
bad  lamps  it  is  certain  he  would  have  produced  them  ; 
approacbetl  the  Edison  Company,  anil  the  matter  was 
gone  into  by  Mr.  Dickerson  and  Major  Eaton,  and  the 
conclusion  was  summed  up  by  Mr.  Dickerson  thus  :  "  Even 
if  Goebel  did  what  he  claims,  it  is  nothi[ig  bub  an  abandoned 
experiment."  W.  McMahon  remembers  asking  Goebel  if 
he  could  show  a  lamp  made  prior  to  Edison's  and  his 
replying,  with  a  laugh,  *'  Well,  we  might  make  one  that 
would  look  old  " ;  believed  Goebel  was  used  as  a  tool,  and 
that  nothing  was  made  prior  to  1882.  Timothy  McMahon 
also  visited  Goebel's  without  seeing  incandescent  lamps, 
and  remembered  his  saying  he  could  make  a  lamp  "look  old.* 
Otto  Moses  stated  he  had  heard  of  Goebel  in  1884,  called  and 
asked  to  see  lamps ;  Goebel  asserted  he  had  made  lamps 
lon^  ago,  but  had  none  to  show.  Albert  Helschel,  a  glass- 
blower,  said  he  had  worked  in  1881  with  Goebel  for  months  ; 
found  he  knew  very  little  about  lamps,  trying  to  make  fila- 
ments out  of  ]>aper,  using  a  crude  pump  ;  Gonbel  had  made 
four  lamps  with  c-tirbons  from  a  Maxim  lamp  and  hung  them 
in  his  window,  and  never  claimed  to  have  made  lamps 
earlier.  Several  persons  affirmed  that  they  had  seen  Goebol'fl 
telescope,  and  none  of  them  had  seen  the  electric  lamps  on 
the  waggon  Major  Eaton  stated  that  Henry  Goebel,  jun., 
had  called  on  him  in  1882  and  offered  the  inventions  for 
20,000dol.,  but  he  had  declined.  The  negative  evidence, 
of  course,  does  not  disprove  the  positive,  and  the  general 
opinion  seems  to  be  that  the  surprise  at  first  affected  is  dis- 
counted by  the  fact  that  the  Edison  people  were  aware  of 
Goebol's  claims  :is  early  as  1832.  If  the  restraining  order 
is  denied,  a  fight  to  the  death  will  follow — as  curious  a 
sequel  as  any  patent  litigation  in  the  world  can  show. 
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ELECTRICITY  AT  THE  THEATRES. 


The  electrical  industry  owes  much  to  what  mav  be 
termed  the  go-ahead  ness  of  theatrical  managers,  ^hey 
were  amongst  the  earliest  to  utilise  electricity  for  the 
purpose  of  lighting,  and  they  have  gradually  been  adding 
to  the  uses  of  electricity  by  adapting  it  in  various  forma  in 
their  scenic  displays.  One  of  the  prettiest  scenes  which 
can  at  the  present  time  be  seen  at  any  theatre  is  the 
Highgate-hill  scene  in  Mr.  Oscar  Barrett's  pantomime  now 
being  played  at  the  Olympic.  No  sketch  can  adequately 
represent  the  beauty  of  the  scene.  Dick  Whittington  is  sup- 
posed to  be  asleep,  and  the  stais  gradually  come  out  into  the 


glad  to  bear  that  Mr.  Oscar  Barrett's  pantomime  has  been 
very  successful.  It  is  really  one  of  the  best  entertainments 
now  before  the  London  public. 

We  have  also  endeavoured  to  represent  what  may  be 
termed  the  celebrated  electrical  dance  recently  acted 
at  the  Albambra.  AVe  believe  the  suggestion  was  due 
to  Mr.  Fyfe,  who  has,  as  is  well  known,  been  for 
many  years  engaged  in  electrical  work  of  one 
kind  or  another.  Miss  Navette  was,  if  we  may  so  term 
it,  framed  in  a  bouquet  of  flowers  and  incandescent 
lamps.  These  lamps  were  energised  by  contact  being  made 
with  plates  fixed  at  various  points  on  the  stage.  Of  course, 
as  the  dancer  came  to  these  points  and  made  contact,  the 
lamps  were  energised,  became  brilUant,  and  presented  a 
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clear  sky.  The  arrungemetit  has  been  made  by  the  Litha- 
node  and  General  Electric  Company,  and  we  understand 
that  the  design  is  due  to  the  manager,  Mr.  J.  T.  Niblett. 
The  stars  are  arranged  to  indicate  various  constellations, 
and  are  energised  from  secondary  batteries  made  by  this 
company,  Mr.  Bowles  has  endeavoured,  in  the  accom- 
panying picture,  to  give  some  idea  of  the  scene  as  it  appears, 
but  it  is  difficult,  as  we  say,  to  do  justice  to  the  scene. 
Besides  the  stars — the  effect  of  which  is  obtained  by  the 
use  of  a  large  number  of  small  incandescent  lamps, 
some  of  which  have  a  higher  rosistance  th^n  others, 
and  therefore  gleam  more  brilliantly  —  there  are  a 
number  of  fixed  incandescent  lamps  at  various  points 
which  the  attendants  make  to  twinkle.  Not  only  from  an 
electrical  point  of  view,  but  from  the  spectacular  point  of 
view,    the  scene  baa    proved    very  efiective.      We    are 


very  fine  effect.  Sometimes  Miss  Navette  carried  a  garland 
of  Bowers  with  incandescent  lamps  in  addition  to  this  on 
her  person  ;  at  other  times  a  parasol,  the  ends  of  the  ribs 
of  which  were  crowned  with  incandescent  lamps.  Our 
artist  has  in  his  sketch  obtained  considerable  assistance 
from  a  photograph  taken  by  the  Stereoscopic  Company. 
Great  credit  is  due  to  Mr.  Fyfe  for  the  admirable  way  in 
which  he  carried  out  this  work. 

Mr,  Bowles,  in  the  accompanying  sketch,  has  endeavoured 
to  depict  another  scene  in  which  electricity  plays  a  con- 
spicuous part.  The  Albambra  boasts  of  this  further 
use  of  electricity  in  the  spectacle  provided  for  the 
public  in  the  ballet  "  Aladdin.''  The  batteries  and  lamps 
for  this  scene  have,  we  believe,  been  carried  out  under  the 
auspices  of  the  Lithanode  Company,  as  at  the  Olympic. 
For  spectacular  effects  we  think  it  would  be  difficult  to 
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find  a  worthier  representation  than  in  this  scene  from  the 
"Aladdin"  ballet.  Besides  the  scenes  our  artist  has  de- 
picted, electricity  is  largely  used  for  scenic  effects  at  both 
the  theatres  mentioned.  The  Lithanode  Company 
has  at  the  Alhambra  supplied  eight  of  the  chief 
dancers  with  2J-c.p.  lamps  actuated  by  their  three- 
cell  lithanode  accumulators.  The  pnnci(>al  dancer 
is  fitted  with  a  bright  head-light.  The  ogre  in  the 
ballet  is  fitted  up  with  eight  5-c.p.  lamps  on  the 
tips  of  his  wings.  These  lamps  are  run  from  a 
five-cell  battery.  Two  12-c.p.  lam[»s,  run  from  a 
six-cell  battery,  are  placed  behind  lenses  which 
form  the  ogre's  eyes  and  made  to  iiasbi  thus 
making  a  very  effective  ogre.  The  Alhambra  is 
noted  for  its  spectaculur  ctfects,  and  from  a  busi- 
ness p>oint  of  view  the  trouble  and  expense  taken 
to  provide  these  scenic  effects  are  amply  war- 
ranted by  the  returns.  It  is  well  known  to  our 
readers  that  both  the  Alhambra  and  the  Olympic 
are  electrically  lighted,  each  having  its  own  nstali- 
lation.  Another  theatre  where  electricity  has  been 
most  effectively  used  is  Drury  Lane,  where  in  the 
pantomime  is  a  scene  in  which  a  bold  use  is  made 
of  mirrors ;  in  fact,  the  ballet  is  enclosed  on  three 
sides  and  above  by  mirrors,  and  by  these,  with 
incandescent  lamps  carefully  arranged,  a  scenic 
display  is  obtained  which  it  would  be  difficult  to 
beat 

In  another  play  recently  produced  in  London— 
"To-day,"  at  the  Comedy  Theatre — a  somewhat 
important  part  was  played  by  portable  secondary 
batteries.  The  scene  of  the  last  act  was  laid  in 
the    supper-room  of   the  Savoy   Hotel,   which   in 


in  the  hotel  itself.  That  there  was  no  electric  lighting 
of  any  description  in  the  theatre  at  all  formed  no  barrier 
to  the  carrying   out  of  this  intention,   as  it    was    found 


Scene  at  cIum  uf  AlwIiUn  Hnlkt  ill  Uie  Alluun)>rft. 


the  original  is  lighted  most  artistically  by  means  of  elec- 
tricity, and  as  Mr.  Hawtrey  was  desirous  of  having  as 
faithful  a  representation  as  possible,  it  was  decided  to  light 
the  scene  by  electric  lamps  with  fittings  similar  to  those 


Mlu  NaretU  In  "  La  U^itiflc  EIectrli|UO  "  at  the  Alhambra. 

that  an  ample  supply  of  electric  current  could 
be  obtained  from  a  dozen  portable  accumulators, 
light  enough  in  weight  to  be  handled  with  little 
difficulty.  This  was,  of  course,  a  sine  qud  non, 
as,  having  no  supply  of  electricity  in  the  build- 
ing, it  would  consequently  be  necessary  to 
remove  the  whole  of  the  batteries  from  the 
theatre  every  time  they  required  to  be  re- 
charged. An  installation  of  between  30  and  40 
4-c.p.  incandescent  lamps  were  introduced  into 
the  scene,  distributed  as  follows:  Twelve  bracket 
lamps  on  the  walls,  actuated  by  three  six  cell 
secondary  batteries  ;  seven  two-lamp  table 
pedestals,  placed  on  separate  tables,  and  each 
actuated  by  a  five-nell  battery  fixed  under  the 
table  itself ;  and  eight  lamps  for  illuminating 
flower-stands,  arranged  in  two  sets  of  four 
lamps,  each  set  placed  ujwn  a  separate  table, 
and  actuated  by  a  five-cell  battery.  The  scene 
lasted  about  40  minutes,  and  it  was  found  that 
by  charging  the  batteries,  which  were  of  the 
lithanode  type,  twice  a  week  all  the  light 
desirable  was  obtained.  The  heaviest  of  the 
batteries  weighed  about  351b.  with  elements 
and  liquid  complete,  so  that  they  could  all  be 
transported  without  difficulty  between  the 
theatre  and  the  Lithanode  Company's  works, 
about  one  mile  distant,  where  they  were  taken 
to  be  recharged.  The  effect  of  this  installation 
was  very  pleasing,  as  the  scene  was  lighted  up  in  such  a  way 
as  perhaps  no  other  form  of  artificial  illumination  could 
have  done.  It  was  also  interesting  as  an  example  of  what 
could  be  accompliehed   in  the  way  of    stage   effects,  by 
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means  of   well-appointed  secondary  batteries  alone,  in  a 
theatre  where  no  supply  of  electric  current  was  available. 


ELECTRIC  LIGHT  AND  POWER. 

"by  ABTH0K   P.  Omr,  ASSOC. MEM.  rNST.  ELECTRICAL  KNOTKEERK. 

(All  righta  reserved.) 

l^n.— THE  DYNAMO. 

(Continued  from  page  17 J^) 

(a)  Alterrmting  CurrenU, — The  armature  will  be  limited 
to  a  single  coil  in  order  to  explain  the  action  more  easily. 
Imagine  this  coil  occupies  a  vertical  position*  the  lines  of 
force  threading  through  it  at  right  angles.  Let  the  coil  be 
moved  counter  clockwise  through  an  angle  of  OOdeg.,  or 
a  quarter  of  a  revolution.  Juat  at  the  point  of  starting,  the 
coil  will  move  almost  parallel  along  the  lines,  and  so  the 
rate  of  cutting  will  he  at  the  lowest,  whilst  when  the  coil 
18  at  right  angles  to  its  first  position  the  rate  of  cutting  will 
be  at  the  greatest,  because  the  coil  is  moving  at  right 
angles  to  the  lines,  and  so  will  cut  right  down  and  through 
them.  During  the  second  quarter  revolution,  the  rate  of 
cutting  will  decrease,  until  on  completing  one  half  a  revo- 
lution, or  ISOdeg.,  the  coil  will  again  slide  along  the 
lines,  and  so  will  do  no  cutting,  as  happened  at  the  starting. 
The  other  ha!f  revolution  the  same  thing  is  repeated,  but 
with  this  important  change  :  the  first  half  revolution  the 
coil  travelled  in  a  downward  direction,  and  in  the  second 
half  it  will  travel  in  an  upward  direction. 

The  number  of  lines  of  force  cut  per  second  determine 
the  value  of  the  E.M.F,  set  up  in  the  armature  coil,  and 
the  number  cut  in  one  complete  revolution  will  vary  from 
a  minimum  to  a  maximum,  then  to  a  minimum,  then  to  a 
maximum,  and  then  to  a  minimum  again  ;  therefore  it 
follows  that  the  E.M.F.  set  up  will  rise  and  fall  in  a  similar 
way.  The  direction  in  which  the  E.M.F.  acts  depends  on 
whether  the  lines  of  force  are  cut  by  a  wire  having  a  down- 
ward motion,  or  by  one  having  an  upward  motion.  This 
being  so,  the  E.M.F.  acts  in  one  direction  during  the  first 
half  revolution,  and  in  the  opposite  direction  during  the 
second  half;  as  the  current  produced  depends  on  the  E.M.F., 
therefore  we  have  a  rise  and  fall  of  current  with  the  current 
flowing  in  one  direction,  and  then  another  rise  and  fall  of 
current  with  the  current  flowing  in  the  opposite  direction. 

The  first  quarter  revolution,  from  vertical  position  of 
Odeg.  to  9Qdeg.,  the  current  rises  from  zero  to  a  maximum 
value;  during  the  second  quarter,  from  90deg.  to  180deg., 
the  current  falls  to  zero ;  during  the  third  quarter,  from 
ISOdeg.  to  270deg.,  the  current  again  rises  from  zero  to  a 
maximum  ;  and  during  the  last,  or  fourth,  quarter  from 
270deg.  to  360deg.,  it  again  falls  to  zero.  The  above 
forms  a  cycle,  which  is  graphically  illustrated  by  the 
top  curve  in  Fig.  17,  where  the  horizontal  values  refer  to 
the  angles  of  rotatioru  or  position  of  the  coil,  and  the  vor- 
tical values  give  the  KM.F.  at  those  positions.  That  part 
of  the  curve  above  the  horizontal  axis  denotes  one  direction 
of  the  current,  say, that  arising  from  the  first  half  revolution, 
say,  the  poaitive  direction,  while  the  part  below  denotes 
the  other  or  negative  direction,  produced  by  the  second 
half  revolution.  The  two  ends  of  the  armature  coil  are 
attached  to  two  brass  rings,  one  to  each,  insulated  from 
one  another,  and  fixed  on  the  armature  shaft.  On  each  ring 
a  brush  rests,  and  as  they  revolve  with  the  armature  the 
brushes  make  a  sliding  contact  and  so  conduct  the  current 
into  the  external  circuit,  to  the  lamps  or  wherever  else  it  is 
required,  the  current  leaving  by  one  brush  and  then  re- 
turning by  the  other. 

It  is  usual  to  express  the  horizontal  values  of  the  above 
curves  in  fractions  of  seconds  of  time,  for  suppose  one 
complete  revolution  is  nude  in  the  time  1  of  a  second,  then 
the  distance  T^j  T,  represents  '1  of  a  second,  because  the 
whole  curve  is  the  result  of  one  revolution.  The  E.M.F., 
therefore,  at  the  commencement,  or  at  time  0,  is  0,  at  020 
of  a  second  it  is  at  a  maximum,  so  that  it  takes  '025  of  a 
second  to  grow  from  nothing  to  its  full  strength.  The 
distance  T^,  Tj  measures  what  is  technically  named  the 
'  periodic  time."  or  the  length  of  time  that  is  occupied  to 
enable  th3  E.M.F.  to  rise  and  fiiU,  first  in  a  positive  and 


then  in  a  negative  direction.  This  cycle  of  fluctaations 
limited  by  T„  T^  is  termed  an  "  alternation  ";  hence,  in  a 
machine  having  only  two  magnetic  poles,  there  can  only  be 
one  alternation  per  revolution,  which  is  the  case  shown  by 
Fig.  17,  and  assuming  that  the  armature  revolves  at  600 
revolutions  per  minute,  this  will  give  us  10  alternations 
per  second,  because  it  makes  10  revolutions  per  second.  If 
the  machine  had  four  poles,  then  the  current  would  have 
two  alternations  per  revolution,  and  hence  with  the  above 
speed  20  alternations  per  second.  And  however  many  poles 
the  machine  may  have,  the  number  of  alternations  per 
second^  or  its  *'  periodicity,"  is  obtained  by  multiplying  the 
number  of  revolutions  per  second  by  half  the  number  of 
poles. 

It  must  be  well  UTtderstood  that  an  alternation  does  not 
mean  a  mere  reversal  in  direction,  say,  when  passing  from 
a  north  pole  to  a  south  pole  ;  what  it  does  signify  is  a  com- 
plete cycle,  consisting  of  a  positive  wave  and  a  negative 
wave,  so  that  the  top  curve  in  Fig.  17  represents  one 
alternation,  as  explained  above.  The  symbol  used  to  express 
this  cycle  is  "^-^j  being  a  diminutive  curve.  It  may  be  ob- 
served that  the  E.M.F.  curve  of  Fig.  17  represents  a  curve  of 
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sines.  Now  it  has  been  found  b}'  careful  experiments  that 
the  values  of  the  E.M.F.  of  a  revolving  coil  rise  and  fall 
very  nearly  in  the  same  way  as  the  sine  of  the  angle  which 
the  coil  has  in  its  various  positions.  For  example,  when 
the  coil  is  perfectly  vertical  it  is  at  Odeg.  or  360deg.,  and 
it  is  moving  almost  parallel  with  the  magnetic  lines,  conse- 
quently the  E.M.F.  is  at  zero,  and  the  sine  of  Odeg.  or 
360deg.  IS  zero  also  ;  when  at  an  angle  of  45deg.,  or  half- 
way between  vertical  and  horizontal  positions,  its  value 
will  be  found  to  be  proportionai  to  the  sine  of  45deg.. 
which  is  ^i  or '7  ;  coming  to  OOdeg.,  or  the  horizontal 
poBition,  its  value  will  be  proportional  to  the  sine  of 
90deg.,  which  is  1,  and  all  intermediate  values  are  also 
nearly  in  proportion.  To  simplify  calculations  it  is 
customary  to  consider  the  curve  as  a  curve  of  sines,  and 
for  most  practical  work  this  answers  well  enough. 

The  rise  and  fall  of  the  current  depends  on  the  rise  and 
fall  of  the  E.M.F.,  but  alternating  currents  are  somewhat 
analogous  to  the  increase  and  decrease  of  magnetic  induction 
when  a  magneto-raotive  force  makes  a  magnetic  cycle..  It 
will  be  remembered  that  the  induction,  B,  lagged  behind 
the  magneto-motive  force,  H  (see  Fig.  14),  and  putting 
E.M.F.  for  H,  and  current  for  B,  we  have  a  similar 
lagging  of  the  current  behind  the  E.M.F.  in  alter- 
nating currents,  so  wo  may  draw  a  second  curve  for  the 
current  which  commences  a  short  time  alter  the  curve  of 
E.M.F.;  the  current  wave  thus  lags  behind  the  E.M.F. 
wave.     This  hgging   is  named  a  **  retardation  in  phase," 
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&Dd  when  two  waves,  such  as  the  two  waves  of  E.M.F.,  of 
two  ZDBchines,  coincide  with  each  other,  they  are  aaid  to  be 
'*  in  phase."  and  when  one  wave  lags  behind  the  other  it  is 
"  oat  of  phase." 

E 
For  continuous  currents.  Ohm's  law  of  the  form  0  =  t> 

holds  good,  but  in  alternating  currents,  althouijh  Ohm's  law 
holds  good  just  the  same,  yet  it  must  be  written  in  a  more 
complex  form,  because  the  E.M.F.  is  constantly  changing 
in  value  and  direction,  same  with  the  current ;  this  gives 
rise  to  certain  important  effects,  which  will  be  discussed 
when  treating  of  Ohm's  law  for  alternating  currents.  For 
the  present,  it  suffices  to  say  that  these  effects  cause  a 
decrease  of  the  current,  hence  the  current  waves  are  drawn 
smaller  in  amplitude  than  the  E.M.F.  waves ;  these 
opposing  effects  act  as  if  the  copper  conductors  of  the 
circuit  had  more  resistance  than  what  they  really  had,  and 
so  cause  a  smaller  current  to  flow.  The  distance  T^  /,  marks 
the  "  retardation  in  phase  "  between  the  E.M.F.  wave  and 
the  current  wave. 

(h)  Pulsating  Currents. — A  pulsating  current  signifies  one 
which  flows  always  in  the  same  direction,  but  which  rises 
and  falls  in  value,  increasing  from  zero  to  a  maximum  and 
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then  dropping  to  zero  again.  This  action  is  easily  obtained 
by  what  is  called  **commutating  "  the  alternating  cuiTeut 
To  effect  this,  instead  of  joining  the  two  ends  of  the  armi- 
ture  coil  to  two  separate  collecting  rings,  Lhcy  are  con- 
nected to  a  split  tube  or  ring,  so  that  one  end  of  the 
armature  coil  is  Bxed  to  one  semicircle  of  the  tube  and  the 
other  end  of  the  armature  coil  to  the  other  semicircle.  The 
two  halves  being  insulated  from  one  another,  the  brushes 
are  placed  diametrically  op[>osite  each  other  on  this  split 
tube,  in  such  a  position  that  when  a  reversal  of  direction  ol 
current  is  about  to  take  place  the  brushea  change  halves  by 
breaking  contact  with  one  half  of  the  tube  und  nuiKing 
contact  with  the  other  half,  so  that  at  the  moment  of 
reversal  of  How  the  brushes  likewise  make  a  reversal  of 
contact,  by  passing  from  one  portion  of  the  lube  to  ihi- 
other.  In  this  way  the  brushes  lead  off  u  current  which  is 
commutated  in  one  direction.  The  spJit  tube  is  called  u 
*'  couimut^toi." 

The  bf)tiom  curve  of  Fig.  17  shows,  graphically,  the 
nature  of  a  pulsating  current,  both  waves  of  the  curve 
being  now  above  the  horizontal  axis,  thu3  indicating  the 
same  direction. 

(c)  CimtinuoHs  CurraUn. — If  incandescent  or  arc  Umps 
were  run  with  a  pulsating  current  derived  from  (»ne  coil, 
the  light  would  fluctuate  up  and  down,  on  account  of  the 
rising  and  falling  of  the  current ;  but  by  usit»g  a  number 
of  coiU  in  the  armature  arranged  so  that  one  set  comes 
into    action     just     as    another     goes    out,     the    curves 


obtained  would  overlap  one  another,  and  so  the  crests 
of  the  wave-curves  would  be  very  close  together,  and 
form  a  wavy  line  whose  resultant  crests  and  hollows 
would  be  so  small  that  it  would  practically  amount  to 
a  straight  line.  This  effect  is  shown  in  Fig.  18.  This 
can  easily  be  traced,  for  suppose  there  were  two  coils,  one 
being  fixed  at  right  angles  to  the  other,  then  when  No.  1 
would  be  vertical,  or  in  the  position  of  least  activity, 
No.  2  would  be  horizontal,  or  in  the  position  of  greatest 
activity,  as  shown  by  the  two  top  curves  of  Fig.  18  ;  and 
the  two  waves  cross  each  other  at  an  angle  of  45deg., 
which  signifies  that  when  No.  1  coil  is  half-way  between 
vertical  and  horizontal  positions,  and  decreasing  in  value, 
No.  2  coil  is  similarly  situated,  but  increasing  in  value. 
This  is  the  relative  position  of  the  two  coils  towards  each 
other.  Now  let  us  examine  what  the  resultant  E.M.F. 
wave  as  obtained  at  the  brush  points  will  be.  It  is  evident 
that  the  maximum  E.M.F,  of  either  coil  alone  at  the  two 
brushes  is  that  given  by  the  crest  of  either  wave,  so  we  can 
draw  a  line,  AB,  along  the  top  of  all  the  crests,  and  this 
line  indicates  the  minimum  resultant  E.M.F.  at  the  brushes. 
Now  the  (owest  point  reached  is  fixed  by  the  crossing  of  the 
waves,  but  at  these  crossing  points,  C,  the  E.M.F.  of  the 
two  coils  are  equal,  consequently  the  total  E.M.F.  due  to 
both  coils  must  be  double  the  height  of  these  points,  OC, 
and  this  is  the  resultant  maximum  at  the  brushes.  Inter- 
mediate values  can  be  obtained  by  adding  together  the 
vertical  values  of  the  two  curves  at  every  instant.    These 


integrated  values  are  then  plotted  again  and  give  the 
resultant  curve,  h.  Hence  the  resultant  E.M.F.  at  the 
brushes  fluctuates  between  the  two  values,  0  A  and  2  O  C. 
By  increasing  the  number  of  coils  to  four,  we  get  a 
resultant  curve  whoso  fluctuations  are  more  limited,  and 
using  more  coils  we  can  reduce  the  fluctuation  so  that  it 
resembles  a  wavy  line,  as  shown  by  c. 

The  commutator  which  was  used  for  leading  off  the 
pulsating  current  must  now  be  supplanted  with  one  divided 
up  into  a  number  of  parte.  In  addition  to  this  multiplicity 
of  coils,  all  the  coils  are  joined  up  in  series,  so  that  the 
end  of  one  is  joined  to  the  beginning  of  the  next  and  so 
on.  The  beginning  of  each  coil,  and  therefore  the  end  of 
the  next  coil,  are  connected  to  one  part  or  "segment"  of 
the  commutator,  as  is  clearly  shown  in  Fig.  19,  similar 
numbers  referring  to  each  coil  and  its  proper  segment. 
In  this  figure,  s  signifies  the  driving  shaft  ;  c  the  com- 
mutator, divided  into  segments  by  insulation  denoted 
by  thick  lines  ;  a  the  armature  core,  upon  which  are 
wounri  the  eight  coils  ;  S  and  N  signifying  the  south 
and  north  pole-piecos  of  the  field  magnets,  the  rotation  of 
the  armature  being  counter  clockwise,  or  against  the  sun. 
The  leading-off  wires  from  the  two  brushes,  B  and  B^  are 
not  shown  in  oider  to  make  the  diagram  clearer. 

Now,  the  E.M.F.  set  up  in  each  individual  coil  depends 
on  the  position  which  that  coil  occupies  in  the  magnetic 
field.  No.  1.  for  example,  lies  at  the  top,  parallel  to  the 
lines  of  force,  consequently  at  this  point  its  rate  of  cutting 
will  be  at  zero,  or  a  minimum  ;  No.  2  is  4ddeg.  further  ou, 
and  its  rate  will  be  higher  ;  while  No.  3  lies  at  right  angles 
to  the  lines  of  force,  and  its  E.M.F,  will  therefore  be  at  a 
maximum,  because  it  is  making  a  straight  downward  motion 
across  the  lines.    The  same  argument  applies  to  all  the 
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rest.  The  effect  of  all  the  coils  being  joined  up  in  series  is 
that  the  E.M.F.'s  of  all  lying  between  Odeg.  and  ISOdeg., 
or  on  one  half  of  the  armature  (Nos.  1,  2,  3,  4),  will  be 
added  together. 

In  a  similar  way  the  E.M.F.'s  of  all  the  coils  of  the  other 
half  (Nos.  5,  6.  7,  8)  will  be  added  together,  but  the  coils 
belonging  to  the  first  half  are  in  parallel  with  the  coils 
belonging  to  the  second  half,  because  they  form  two  paths 
between  the  two  brushes,  B  and  B^  The  sum  of  all 
the  E.M.F.'s  of  the  first  half  is  equal  to  the  sum 
of  all  the  E.M.F.'s  of  the  second  half,  and  this 
is  the  same  thing  as  there  being  otily  one  E.M.F., 
and  each  half  has  the  same  resistance  and  is  in 
parallel  ;  coDsequently  the  resistance  between  B  and  B* 
is  one  half  the  resistance  of  the  sum  of  the  resistances  of 
either  half,  or  equal  to  one  quarter  of  the  resistance  of 
all  the  coils  counted  all  rouud  the  ring. 

Upon  examining  Fig.  19  carefully,  it  will  be  seen  that 
the  brushes  are  made  so  broad  that  they  touch  across  two 
segments  of  the  commutator.  This  is  done  in  order  that 
they  shall  make  contact  with  one  segment  before  they  leave 
the  others,  and  so  not  cause  any  break  in  the  circuit  in 
changing  over ;  the  result  of  this  is  to  complete  the  circuit 
of  the  coil  that  happens  to  have  its  ends  on  these  two  seg- 
ments. This  is  called  **  short-circuiting "  the  coil.  Now 
it  is  evident  that  if  the  coil  were  short-circuited  by  a  brush 
when  that  coil  was  in  the  position  that;  No.  3  coil  occupies  in 
Fig.  19  (or  the  position  of  greatest  "activity,"  as  it  is  called), 
a  very  heavy  current  would  flow  for  a  moment  through  the 
coil,  due  to  the  high  E.\f.F>  which  is  being  set  up  in  it  and 
the  low  resistance  of  the  coil ;  this  current  would  probably 
burn  up  the  insulation  of  the  wire,  and  cause  such  sparking  at 
the  brush  that  both  it  and  the  commutator  would  suffer 
terribly.  It  is  therefore  necessary  that  the  cKange  from 
one  segment  to  another  should  take  place  at  a  point  where 
this  is  avoided  ;  such  a  point  is  the  one  where  the  brushes 
are  shown  in  Fig,  19,  Here  the  coil  is  moving  mostly 
parallel  with  the  lines  of  force,  its  own  E  M.F.  is  almost 
zero,  hence  short-circuiting  takes  place  with  impunity,  and 
the  brushes  can  collect  the  integrated  E.M.F.'s  of  all  the 
other  coils,  from  the  coil  having  the  highest  to  that  having 
the  lowest,  since  these  coils  are  not  under  the  brushes,  and 
hence  cannot  be  abort-circuited,  and  their  circuit  is  only  com- 
pleted through  the  external  or  lamp  circuit. 

{To  be  continued. ) 


LORD  KELVIN'S  NEW  ENGINE-ROOM  WATTMETER. 


At  one  of  Dr.  Fleming's  Cantor  lectures  recently 
delivered  in  the  lecture-room  of  the  Society  of  Arts, 
London,  was  shown  for  the  first  time  Lord  Kelvin's  new 
engine-room  wattmeter. 

This  new  energy-measuring  instrument  is  exceedingly 
simple  in  construction,  and  merely  consists  of  one  fixed 
coil  and  two  movable  coils.  The  fixed  coil  is  shaped  some- 
what after  the  fashion  of  the  figure  8,  and  is  fixed  to  a 
slate  base-board  ;  thus  very  high  insulation  is  obtained. 
The  two  movable  "  potential  "  coils  are  artistically  arranged, 
and  are  supported  by  suitable  mcuns  from  the  slate  base- 
board.  These  potential  or  shunt  coils  are  wound  with  a 
Urge  quantity  of  fine  wire,  and  are  fixed  together  on  an 
aluminium  frame  which  is  supported  on  a  novel  system  of 
knife-edges,  which  has  the  advantage  of  always  having  a 
constant  bearing  point  without  any  appreciable  frictional 
error. 

A  small  current  is  conducted  into  and  out  of  the 
ehunt  coils  by  means  of  two  flat  spiral  springs,  made 
of  some  non-magnetisable  metal.  These  springs  are  made 
up  much  in  the  same  way  as  the  escapement  of  a 
watch.  The  main  fixed  coil  is  so  constructed  that 
it  will  readily  carry  currents  of  from  two  lo  three 
hundred  amperes.  In  series  with  the  shuot  cuils  is 
placed  a  non-inductive  resistance  so  placed  that  it 
cannot  induce  currents  in  any  part  of  the  instrument.  The 
amount  of  added  anti-inductive  resistance  naturally  depends 
upon  the  E.M.F.  of  the  circuit.  In  the  instnimeut  shown, 
the  added  resistance  was  approximately  20,000  ohms.   The 


instrument  scale  is  graduated  to  read  directly  in  terms  of 
watts. 

The  chief  characteristic  of  the  new  instrument  appears  to 
be  the  astatic  arrangement  of  the  shunt  coils,  which  should 
render  them  quite  free  from  any  external  disturbances 
whatever,  and  the  new  means  of  suspending  the  movable 
coils  so  as  to  enable  the  readings  to  be  taken  from  a 
vertical  scale. 

The  instrument  is  constructed  mainly  for  use  on  alter- 
nating-current systems  where  it  is  desirable  to  know  the 
true  number  of  watts  developed  and  used.  There  can  be 
no  doubt  that  in  the  future  instruments  made  on  the  watt- 
meter plan  will  be  used  instead  of  ampere-meters  in  all 
alternating-current  systems,  owing  to  the  fact  that  the 
product  of  the  current  into  the  volts  does  not  show  the  true 
energy  given  out  on  an  inductive  alternating  circuit.  This 
feature  of  induced  or  alternating  currents  is,  of  course, 
well  known,  but  it  has  been  much  emphasised  in  Dr. 
Fleming's  lectures. 

By  the  employment  of  this  instrument  the  true  amount 
of  electrical  energy  as  generated  by  an  alternating  machine 
may  of  course  be  read  off  quite  accurately.  This  is  an 
advantage  which  will  be  much  appreciated  by  engineers  in 
charge  of  central  or  other  alternating-current  stations,  who, 
by  the  use  of  this  instrument,  would  always  have  the  true 
watts  directly  before  them,  instead  of,  as  now  frequently 
happens,  having  to  calculate  the  energy  by  taking  the 
products  of  the  amperes  and  volts  in  the  usual  way,  and 
getting  results  which,  unless  corrected  to  suit  the  varying 
conditions  of  the  circuit,  are  in  themselves  erroneous. 

The  new  instrument  viewed  as  a  piece  of  mechanism 
seems  to  be  exceedingly  simple,  and  wa  should  think  but 
little  liable  to  get  out  of  order. 


PIONEER    ELECTRIC    LIGHTING    IN    SOUTH 
AMERICA. 

BY  E.   H.  TTLBR, 

The  early  days  of  electric  lighting  in  South  America  are 
not  hkely  to  be  forgotten  by  those  who  had  the  privilege 
of  being  among  the  pioneers.  The  Argentine  Kepublic, 
owing  to  the  benevolence  of  our  financiers,  were  then  able 
to  indulge  in  luxuries  which  we  at  home  had  to  wait  many 
years  for,  Like  the  last  words  of  Groethe,  their  cry  was 
"  light,  more  light,"  and  you  may  scarcely  credit  it,  but  I 
have  seen  five  arc  lamps  of  2,000  c,p.  in  a  moderately-large 
drawing-room  in  Buenos  Ayres,  whose  owner  wished  to  be 
"  high  life." 

Generally  the  lighting  was  all  arc  and  multiple-series 
groups.  The  latter  wore  froquontly  the  cause  of  a  flare-up, 
as  the  South  American  is  a  born  electrician,  and  soon  dis- 
covered that  by  removing  one  lamp  and  inserting  a  piece  of 
paper  in  the  cut-out  he  got  a  more  brilliant  illumination — 
alas,  aU  too  ephemeral !  The  mains  were  all  overhead, 
gracefully  festooned  from  palm  posts  on  telephone  insu- 
lators, and  we  never  worried  much  about  earths.  At 
this  time  we  were  operating  some  250  Brush  arc  lamps  and 
about  50  groups.  Our  linesmen  and  carbon-trimmers  were 
all  Italians  and  Gauchos,  rather  thick-beaded  and  danger- 
ously hot-tempered,  but  I  never  had  to  discharge  one  for 
drunkenness.  I  wish  I  could  say  as  much  fortheEnglish  work- 
men in  South  America.  I  was  engaged  on  the  erection  of  the 
firsthigh-tension  station  in  South  America,  which  was  indeed 
one  of  the  first  of  the  kind  anywhere.  It  was  in  a  town  at  the 
foot  of  the  Andes.  The  engineer  in  charge  is  now  assis- 
tant engineer  to  one  of  the  big  London  supply  companies. 
The  voltage  was  2,000  volts,  and  the  mains  were  Callender's 
hard-drawn,  low-insulation.  The  insulators  were  ordinary 
bell-shaped,  happily  now  obsolete  for  this  class  of  work. 
The  terrible  experience  of  our  first  month's  running  I  shall 
never  forget.  We  killed  three  or  four  boys,  and  our  break- 
downs were  of  the  most  frequent  recurrence.  The  Governor 
of  the  province  remarked  to  me,  apropos  of  the  boys  being 
killed,  "A  good  thing  loo;  that  will  keep  the  others  off." 
There  was  no  inquest,  and  indeed  I  never  was  able  to  ascer- 
tain the  real  number  of  people  injured.  Those  were  indeed 
halcyon  days  !  The  Governor  was  a  very  good  type  of  the 
usual  South  American  tyrant,    I  am  glad  to  aay  that  quite 


tflE  ELECTBICAL  ENGINEER,  FEBHUARY  24,  1893.       203 


I 
I 


reoeoily  he  has  been  kicked  out  by  bis  long-Buffering  victimB, 
and  barely  escaped  with  bia  life  in  the  revolution  which 
took  place.  If  his  lightB  went  out  he  used  to  send  and 
threaten  to  have  ua  all  locked  up,  by  no  means  a  laughing 
matter  to  those  who  know  the  horrors  of  an  Argentine  prison. 
I  know,  because  I  have  been  imprisoned  on  and  off  no  lesa 
than  eight  times  for  crimes  of  varying  atrocity,  including 
running  to  catch  a  tramcar,  and  for  being  a  moving  target 
during  revolver  practice.  I  may  here  say  that  an  electrical 
engineer  enjoys  unusual  advantages  of  getting  a  real  insight 
into  the  ways  and  customs  of  the  people.  He  has  the 
"  open  sesame  "  to  almost  every  house,  private  and  public, 
and  many  are  the  humorous  and  tragic  scenes  I  have  wit- 
nessed while  **  trouble-seeking  "  on  the  roofs  of  a  South 
American  town.  I  remember  on  one  occasion  the  only  way 
to  tbe  roof  lay  through  the  bedroom  of  the  senorita,  and  I 
was  told  it  was  impossible  to  pass.  Those  who  know  the 
extreme  punctiliousness  of  the  Spaniard  will,  I  hope,  give 
me  all  credit  when  I  say  1  persuaded  her  to  put  ber 
charming  head  under  the  clothes  while  I  went  through 
the  roof  like  the  clown  in  a  pantomime.  The  dangers  of 
trouble-seeking,  by  the  way,  were  not  all  electrical.  On 
more  than  one  occasion  I  have  been  iired  at^  and  then 
received  profuse  apologies  on  the  ground  that  my  friend 
thought  I  was  a  burglar.  Knowing  how  dearly  loved  the 
*'  Gringo  Ingles "  is  in  South  America,  I  had  my  own 
opinion  as  to  the  sincerity  of  the  apology. 

With  all  its  drawbacks,  however,  the  Argentine  is  a 
happy  hunting-ground  for  the  electrical  engineer.  He.  is 
not  pestered  ^^d  hampered  by  grandmotherly  Board  of 
Trade  or  insurance  restrictions,  and  when  mounted  on  his 
sturdy  half-bred  he  dashes  off  through  the  wind,  rain, 
and  darkness  of  a  pampero  to  find  a  broken  circuit, 
he  pities  his  less  fortunate  brothers  at  home  who 
"sit  poring  over  miserable  books."  Brazil  does  not 
offer  tbe  same  excitement.  The  Brazilian  is  a  kind 
and  aflable  being,  slow  to  anger,  and  not  pretending 
to  understand  electricity,  nor  showing  any  desire  to  acquire 
such  knowledge.  Certainty  I  did  know  a  Brazilian  engineer 
who  tried  to  calculate  the  output  of  a  dynamo  from  the 
number  of  the  machine — I  think  it  was  1,565 — and  the 
formula  AlO  (the  machine  was  a  Mordey  alternator).  I 
left  him  before  he  had  finished,  A  great  many  of  the 
central  stations  there  are  actuated  by  water  power.  The 
works  necessary  to  make  a  really  good  job  of  water  power 
entail  very  costly  embankments,  siuices,  etc.,  which  at  first 
sight  seem  superfluous,  hence  the  work  is  often  cheaply 
done  and  troubles  ensue.  The  terrific  tropical  storms 
sometimes  swell  a  river  several  feet  in  as  many  minutes, 
while  the  rubbish  that  is  swept  down  clogs  the  gratings 
and  sometimes  the  turbines.  When  it  comes  to  keeping  a 
block  and  tackle  over  the  first  grating  to  haul  away  tbe 
dead  mules  that  accumulate,  some  slight  idea  of  the  diM- 
culties  may  be  understood.  The  easy-going  Brazilian 
inspector,  however,  does  not  much  mind  a  trifle  like  a  few 
hours'  shut  down.  If  you  explain  to  him  that  you  had 
to  stop  to  remove  a  bullock's  horns  from  the  nozzle  of  the 
Pelton  wheel,  he  *'beg8  you  not  to  mention  it;  these  little 
accidents  will  happen." 

In  spite,  however,  of  a  departure  from  the  usual  English 
practice  and  the  unskilled  labour  they  have  to  employ, 
the  South  American  stations  are  most  creditably  served. 
Their  engineers  have  graduated  in  the  hard  school  of 
experience,  and  have  acquired  by  sheer  necessity  that 
readiness  of  resource  which  makes  them  useful  and  prac- 
tical men. 


HOW  TO  DESIGN  A  SMALL  MOTOR. 

BY   K.    MKYLAN.* 

Every  designer  of  dynamos  worthy  of  the  name  is  in 
poasession  of  methods  and  practical  reauka  which  enable 
him  without  difiBculty  to  design  a  dynamo  or  motor  for 
any  given  purpose,  on  condition  that  be  does  not  pass  too 
far  from  ordinary  tyjies  and  classic  arrangements.  It  is, 
however,  not  the  same  with  a  large  number  of  electricians 
and  amateurs,  at  least  if  we  may  judge  from  tbe  demands 
for  instruction  which  are  constantly  reaching  the  technical 

*  Tranalated  from  VMectricHn,  Docomber  3,  1892. 


papers,  and  we  shall  not  be  wrong  in  supposing  that  trials 
of  this  nature  must  lead  to  numerous  disappointments. 

It  will  probably  be  rendering  a  service  to  enquirers  of 
this  kind  to  give  in  full  two  examples  of  the  complete 
working  out  of  the  elements  of  a  small  motor  of  ^  h.p. 
(10  kilogrammetres  per  second).  We  take  two  different 
types — one  motor  with  Gramme  ring  armature,  and  the 
other  with  a  Siemens  drum  armature.  We  shall  not  insist 
in  this  description  upon  the  practical  point  of  view,  or  the 
most  economic  conditions  of  construction.  Average  data 
will  be  taken — in  one  of  the  cases  the  dimensioD8  indicated 
in  part  by  a  correspondent  requiring  information  will  be 
taken,  while  in  the  other  conditions  have  been  sought 
more  favourable  from  a  practical  point  of  view. 

As  intended,  both  motors  will  be  practical  machines, 
giving  the  results  indicated  within  reasonable  limits. 
There  should,  of  course,  also  be  a  practical  study  of  tbe 
details  of  arrangement,  and  a  careful  discussion  of  the 
question  of  metals  to  be  employed — iron,  cast  or  wrought, 
steel,  or  other  metal  to  be  used  in  the  variotis  parts — as  well 
as  the  manner  of  arranging  the  joints  in  order  to  obtain  an 
easy,  strong,  and  economical  assembliug  of  parts.  This  is 
the  business  of  a  dynamo  builder  who  looks  at  the  matter 
from  the  point  of  view  of  profits  to  be  made,  and  who 
wishes,  also,  if  he  has  any  proper  pride,  to  design  a 
machine  embodying  some  originality.  We  shall,  however, 
here  content  ourselves  with  the  calculations  alone,  showing 
what  conditions  must  be  satisfied  to  obtain  tbe  results 
desired. 

I.  A  Gramme  Motor  of  J  h.p. 

It  is  required  to  build  a  series  motor  which  at  100  volts 
will  supply  an  effective  power  of  10  kilogram  metres  per 
second  (|  h.p.)  at  a  speed  of  3,000  revolutions  a  minute. 
The  type  to  be  used  is  that  of  tbe  two-pole  inverted  fields 
shown  in  Fig.  I. 


Pio.  1. 

We  do  not  begin  with  general  formulie  by  which  to 
determine  tbe  dimensions  beforehand.  These  formutie  are 
good  only  for  professors  who  never  have  to  apply  them. 
With  a  little  experience  the  designer  of  dynamos  should 
arrive  at  an  approximate  idea  of  dimensions.  A  first 
scheme  is  worked  out  to  see  if  the  conditions  are  realisable. 
This  is  modified  as  many  times  as  is  necessary  till  a  result 
is  achieved  which  will  satisfy  all  the  conditions  given.  We 
shall  only  give  here  the  result  of  the  last  calculation. 

We  shall  take  for  this  motors  commercial  efficiency  of 
60  per  cent.,  which  we  shall  justify  by  final  results,  ac  the 
same  time  showing  in  summing  up  that  the  results  found 
cannot  with  advantage  be  departed  from  too  far. 

Tbe  electrical  data  would  therefore  be  :  Volts  at  ter- 
minals, 100  ;  power  absorbed  (each  kilogramme  per  second 
being  9  8  watts),  10  x  98 -r  060=  164  watu,  or,  in  round 
numbers,  170  watts.  The  current  will  therefore  be  170 
-h  100-  1  7  amperes. 

Size  allowed  for  the  iron  core  of  armature  ;  Exterior 
diameter,    D-8*5    cm. ,   interior  diameter,  <2s5'5  cm.; 
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whence  thickness,  a^  along  radius  *=  1*5  cm.;  length  along 
axis,  5=6  ctn.;  number  of  turns  of  wire,  N  =  1,500,  which 
may  be  divided  into  30  sections  with  30  commutator 
segments. 

The  calculation  of  the  resistance  of  thia  armature — aa 
well  as  the  condition  that  the  air  gap  ahould  be  reduced  as 
much  as  possible  so  aa  not  to  need  too  great  an  intensity 
of  field — has  led  to  the  choice  of  wires  of  6  mm.  diameter 
which,  with  insulation,  will  occupy  a  square  of  7  x  7  mm. 

The  mean  diameter  being  about  8'9  cm.,  we  have  a  mean 
Ldcvelopment  of  89  x  3*14  =  280  mm.;  we  can  therefore 
*wind  280^0*7  =  400  turns  per  layer,  and  with  four  layers 
we  can  easily  wind  1,500  turns. 

The  average  length  of  a  turn  being  equal  to  2  (6  -»-  T?) 
«:  16  cm.,  we  shall  have  a  total  length  of  240  metres  of 
wire  of  0*6  mm.,  the  resistance  of  which  would  be  about 
14  ohms.  The  resistance  of  our  armature  will,  therefore, 
be  equal  to  14  -r  4  =  35  ohms. 

The  loss  of  voltage  ra  t  =»  3*5  x  1*7  =  6  volts  ;  the  loss 
of  power  Ta  t^  =  6  X  17  =  10  watts. 

The  surface  of  the  armature  being  equal  to  about  2*5  deci- 
metres square,  this  corresponds  to  a  radiation  of  four  watts 
per  decimetre  square,  a  value  perfectly  allowable  and  even 
low. 

The  length  of  the  total  air  gap,  C,  between  iron  and 
iron  will  be  divided  us  follows  : 

Insulation 0*5  mm. 

Four  layers  of  wire  :  4  x  0*7 30     „ 

Flay,  including  space  taken  by  binding  wire     25    ,, 

ToUl 60  mm. 

The  useful  magnetic  flux  which  must  pass  through  the 
core  would  be  determined  if  we  knew  the  loss  of  voltage 
produced  by  the  resistance  of  the  field  coils.  A  first  calcu- 
lation  showed  us  that  these  losses  would  be  somewhere 
alK)ut  12  volts ;  the  counter  E.M.F.,  e,  of  the  armature  at 
the  speed  of  3,000  revolutions  will  be  equal,  therefore,  to 
82  volts  (100  -  12  -  6);  we  can  then  calculate  the  flux 
by  the  formula  : 

„      60      c  10'        60        82  X  10«  ^ ,  „ 

F  =^  -  X  ^^  .  3^  X -f^^^  =  110,000  C.G.S. 

The  section  of  the  iron  being  equal  to 

0-80  X  2a6  -  0  80  x  3*6  =  144  cm^. 

(The  factor  0*80  allowa  for  the  place  taken  by  the  paper 
which  separates  the  discs,  and  corresponds,  for  instance,  to 
sheet  iron  of  0'5  mm.  and  paper  of  0*12  mm.). 
The  magnetic  induction,  Ba  y,  will  be  equal  to 

^llO^O^ 
14-4 

With  the  pole-pieces  indicated  in  Fig.  1,  and  in  the  profile 
of  which  the  possibility  of  slipping  od  the  bobbins  must  be 
considered,  we  obtain  a  field  equal  to 

S.  =.  9  +  7  =  63  cm«. 

We  have  taken  as  surface  that  which  corresponds  to  the 
normal  projection  of  the  ends  of  the  pole-pieces,  adding  on 
both  sides  an  edge  of  5  mm.  to  take  into  account  the 
stray  lines  of  force  which  are  nevertheless  drawn  in  by  the 
armature  core. 

The  true  intensity  of  the  6e!d  will  therefore  be 

True  H  =  ^i^^  =  1.750  C.G.S; 
63 

MeanH   = — ^  =1,300. 

J(D  +  .)6 

We  are  now  able  to  calculate  the  excitation  (after  a  first 
approximation  to  enable  us  to  fix  somewhere  about  the 
length  of  the  cores)  whence  we  can  fix  the  values  of  the 
magnetic  induction  in  the  two  field-magnet  cores  and  the 
yoke. 

We  will  allow  10,000  for  these  two,  supjiosing  that  the 
maguetic  circuit,  entirely  in  soft  iron,  is  formed  of  a  rectan- 
gular yoke  and  two  circular  cores,  whose  prolongation 
forms  the  pole- pieces,  Fig.  1. 


If  we  allow  a  magnetic  leakage  of  20  per  cent.,  we  shall 
have  to  determine  the  sections  of  iron  used  : 


joke 


and  S, 


1-20  X  110.000 

10,000 
1-20  X  1 10.000 

10.000 


=  13-2  =  (7  cm.   X  2cm.) 


13-2  ^  (dn  --  •4*2  cm.) 


We  will  admit  for  the  magnetic  properties  of  iron,  the 
mean  taken  from  the  curves  and  figures  given  by  Ewing 
and  Hopkinson  : 


For  B  = 
For  B  = 


10,000 
7,700 


H 
H 


Iron 


Iron 


8  C.G.S. 
»  45  „ 


Estimating  the  length  of  the  lines  of  force  on  the  whole 
of  the  magnetic  circuit  as  30  cm.  and  in  the  armature  is 
8  cm.,  we  shall  have,  in  order  to  determine  the  excitation, 
the  relation : 

4 Trn' i  =  S H /  in  C.G.S, 

which  gives  for  excitation  in  ampere-turns  : 


nia_( 


.  j_r 


Air  ra.p. 

2xO-6x  1750 


Fields  and  yoke  armitare. 

(30x7)-l-(8x4-5) 
250~ 


] 


=  1900 


2.100 

It  is  still  necessary  to  take  into  account  the  reaction  of 
the  armature,  which  we  estimate  at  300  am(»ere-turna,  or 
16  per  cent  of  the  true  oxciution.*  It  is  therefore  neces- 
sary to  obtain  a  total  of  2,200  amperetunis,  which  with 
1-7  amperes  means  1,300  turns.  As  we  have  two  coils  in 
one  magnetic  circuit  we  shall  require  650  turns  on  each 
coil. 

With  wire  of  0  9  mm,  diameter  (1  mm.  with  covering) 
this  would  lead  us  to  make  the  coils  70  mm.  long,  with 
a  thickness  of  wire  of  19  mm. 

The  average  coil  being  62  mm.  diameter,  the  total  length 
of  the  wire  would  be  260  metres,  which  corresponds  with 
a  field  magnet  resistance  r/m  =  6*5  ohms. 

Lobs  of  volts  :  r/m  i  =  6*5  x  1*7  =  11  volts. 

Loss  of  power  :  r^  i'*  =  11  x  1-7  •=  19  watte  (55  W 
per  dm^). 

The  total  loss  of  volts  due  to  the  resistance  of  the  motor 
is  therefore  equal  to  17  volts  (6  +  11),  while  we  have 
allowed  18  ;  the  speed  would  simply  be  decreased  by  a 
little  over  1  per  cent.,  and  it  would  be  useless  to  make 
another  calculation. 

We  can  now  calculate  the  Joss  of  power  due  to  hysteresis 
and  to  Foucault  currents  in  the  iron  armature  core  ;  we  will 
admit  the  formula  of  Steinmetz  :  T  =  »;  B^*,  taking  as  »/  a 
high  coefficient,  0*004,  which  corresponds  with  moderately 
good  and  relatively  thick  iron  discs. 

The  work  per  cycle  and  per  centimetre  cube  is  thus 

T  «  — ^  +  7.700i*»  =6,400  ergs. 
1,000  ^ 

As  we  have  50  cycles  per  second  and  155  cm.'  of  iron 
in  our  armature  core,  it  follows  that  the  power  loss  under 
thia  bead  will  bo 

6,400x155x50 


W 


hjwt,  =^; 


107 


.  =  5  watts. 


Summing  up,  we  see    that  out  of  the  170  watts  supplied 
to  the  motor  we  lose 

19  in  the  field  magnets, 
10  in  the  armature, 
5  in  the  core. 


A  total  of 


34  watts  lost. 


There  remains  136  watts  effectively  transformed  in 
mechanical  work  at  the  axle,  or  13*8  kilogrammetres  per 
second. 

There  remains,  therefore,  a  margin  of  3*8  kilogram- 
metres  (»er  second,  or  27*5  per  cent,  for  friction  losses  at 
the  bearings  and   brushes,  which    certainly   exceeds  the 

•  Thi«  roaction  h  that  which  porresponda  to  a  lead  of  *i0tl^. 
(T-^0)  of  the  bruahoA.  The  counter  E.M  P.  due  to  the  armaturo 
after  shifting  of  the  brushes  is  equal  to 

4  »  Vi  X  =  4  y  1500  v  0  17  v  0*36  =  355  C.G.S., 

or  in  amperetarnB:— 355a!280  (roughly  300.) 

4  w 
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truth.*  We  may  therefore  expect  to  obtain  something 
over  60  per  cent,  efficiency,  or  a  little  over  10  kilognim- 
metres  per  second  effective  (1  kg,  =  2*2lb.,  and  1  metre  = 
3-3ft. ;  10  kgm.  per  second  thus  =  32  x  3*3  x  60  =  4.356 
footrpounda,  and  divided  by  33,000  =  |  h.p.  effective). 

The  section,  Fig.  1,  repreaentB  this  motor  giving  sizes  :  we 
remember  that  the  width  of  the  ring  is  6  cm.,  and  the  width 
of  the  pole-pieces  and  yoke  7  cm.  The  weight  of  wire  on 
the  armature  will  be  equal  to  06  kilogramme,  and  that  of 
the  field  magnets  1*6  kilogrammes,  or  a  total  of  2  2  kilos  of 
copj)er  wire. 

We  may  now  usefully  discuss  the  dimensions  given^ 
starting  from  the  speed  of  3,000  revolutions. 

It  may  be  said  first  of  all  that  it  is  difficult  to  reduce  the 
size  of  the  ring  very  much  ;  indeed,  to  do  this  we  should 
have  either  to  increase  the  intensity  of  the  magnetic  fields 
or  increase  the  number  of  armature  coils,  and  consequently 
the  amount  of  air  space.  These  two  modifications  would 
necessitate  an  increase  of  excitation  ;  now,  our  coils  already 
occupy  nearly  the  whole  of  the  space  at  disposal  (they 
would  touch  if  the  diameter  of  the  ring  were  reduced);  it 
would  then  be  necessary  to  extend  the  cores  and  the  en- 
cumberment  would  be  increased  in  this  direction.  All  that 
we  could  usefully  do  to  this  end  would  be  to  increase  the 
arc  embraced  by  the  pole-pieces,  but  wo  must  then  re- 
nounce the  desirable  atTangement  of  being  able  to  slip  the 
coils  over  the  top  of  the  pole-piecee. 


Fio.  2, 

The  relation  of  the  length  of  the  ring  to  its  diameter 
might  be  slightly  modified  without  influencing  much  the 
totality  of  the  quantities  to  be  determined,  but  it  should 
be  noticed  that  pole-pieces  of  7  cm.  are  already  noticeably 
larger  than  the  cores ;  however,  we  should  be  rather 
tempted  to  prolong  this  ring  than  to  shorten  it. 

There  will  be  no  utility,  in  our  opinion,  in  increasing 
the  radial  thickness  of  the  core ;  the  gain  in  hysteresis 
would  be  absolutely  negligible,  and  also  the  gain  in  exci- 
tation ;  we  should  gain  a  little  in  flux,  but  the  weight 
would  be  increased  as  well  as  the  resistaiicf  of  the  armature. 

Afi  to  the  wire  on  the  armature,  the  loss  of  6  volts  is 
low  ;  if  we  increase  the  diameter  we  should  gain  little — 
1  or  2  watts  possibly — while  each  millimetre  of  air  space 
represents  an  increased  excitation  of  140  ampere-turns  or 
3*6  watts  under  the  conditions  given,  taking  into  account 
the  fact  that  the  exterior  turns  on  the  coil  are  much 
longer  than  the  mean  turn. 

The  diameter  of  the  field  magnet  wire,  on  the  other 
hand,  might  be  slightly  increased  to  diminish  the  expense, 
as  wo  have  still  space  to  spare.  If  it  were  required  by 
one  means  or  another  to  increase  the  efficiency,  we  might 
prolong  the  cores  and  increase  the  mass  of  wire,  but  only 
to  ft  limited  extent. 

*  The  frictioDB  are  imf^tossible  to  determine  as  thev  depend  on 
the  lubrication  ;  a  heated  bearing  wiU  cai*ily  absorb  tno  .%  watts 
left,  without  ita  temperature  exceedinf?  that  which  could  be  boma 
by  the  huad. 


L. 


The  speed  of  3,000  revolutions  a  minute  taken  is  that 
given  by  a  correspondent ;  it  is  rather  high,  and  would 
not  be  adways  admissible.  If  necessary  to  diminish  it,  still 
keeping  the  same  general  type  of  motor,  all  the  dimensions 
would  have  to  be  increased.  We  shall  see  that  with  a 
Siemens  winding  and  a  magnetic  yoke  with  one  coil  only 
we  can  obtain  better  results  from  the  point  of  view  of  speed, 
and  also  of  the  number  of  necessary  turns,  both  for  the 
armature  as  for  the  field  magnet,  with  practically  exactly 
the  same  weight  of  wire. 

2.  Dnim-AmxiUurt  Motor, 
A  calculation  of  the  same  kind  as  that  given  led   us  to 
choose  the  dimensions  indicated  on  Fig.  2  ;  for  this  second 
example  we  will  simply  give  the  results  obtained.     We 
take  as  data  an  angular  velocity  : 

n  =  2,000  revolutions  a  minute. 

N  ^      900  turns  of  wire  0*5  mm.  diameter, 

D  =  8  cm.' 

d  ~  i  cm. 


7  cm. 
2  cm. 


'Iruii  ' 


0-8  X  2  X  2  X  7  =  22  cm*. 


Counter  E.M.F. 
per  cent. 


_       30       tf  X  10^ 
n  N 


«  =  80  volU ;    i 
30 


1'7  amperes  J  t;  «  60 
80  X  10« 


~  2,000  900 

B.  =  1^M^^=  6,100. 


«  134,000. 


«>9 


We  wilt  suppose,  for  the  field  magnet,  a  core  of  soft  iron 
with  two  pole-pieces  of  cast  iron.     We  take 

B,«iron   -  9,000  ;  S,ron-  18  cm.^  J  dn  =  4-5  cm. ; 

and     BpoiM  =  4,500;  Scot  iron  =  36  cm.«  =  8x4*6  cm. 

The  magnetising  forces  corresponding  are  : 

for  Ba       -  6,100 ;  H|„„  -  4  C.G.S. 

B,«      =  9,000  ;  Hu^u  =  6      „ 
BpoiM  =  4,500 ;  Hcut  =15    n 
The  total  amount  of  air  space,  G  mm.,  is  made  up  as 
follows  : 

1  mm.  insulation. 
2'5    „     wire,  four  layers  of  0*6. 
2 '5    „      play. 

The  area  of  the  field,  determined  as  before,  is : 
S  =  8  X  10  =  80  cm« 


whence 


Htna  = 


134,000 


80 


1,800. 


n'  I 


We  shall  have,  therefore,^ 

_10 
47r 
Air  gap. 


SH/ 


I25L1 


Arm.core     F.U.  cor«. 


Polei. 


800  X  1-2  +  4  X  8+  6  X  7-6+  15x20, 


G= 


2100 


To  this  must  be  added  200  ampere-turns,  or  about  10  per 
cent.,  for  the  reaction  of  the  armature,  making  2,300.  The 
number  of  turns  will  be  : 

2  300 
7i'  =  _!J —  =  1,350  turns ;  wire  1  mm.  diameter. 

1-7 
With  a  length  of  field  magnet  of  7*5  cm.,  we  shallVequire 
20  layers  of  wire,  say  a  thickness  of  22  mm.     The  total 
resistance  is  equal  to  5'6  ohms. 

Loss  in  volts  =5'6  x  17  =  9*5  volts. 
Loss  in  watts  =  9*5  x  17=  16  watts. 

For  the  armature  we  take  a  wire  of  0-5  mm.  We  shall 
require  four  layers  as  indicated  above  (each  turn  giving 
two  wires  to  be  placed  on  the  circumference). 

Allowance  must  be  made  for  a  length  of  36  cm.  per  turn, 
on  account  of  the  caps  at  the  two  ends,  The  total  resist- 
ance of  the  wire  is  equal  to  26  ohms,  so  that  the  resistance 
of  the  armature  is  equal  to  6*5  ohms.     From  this  : 

Loss  in  volts  — 65  + 1*7  =  11  volts. 
Lo83  in  watts  =11  -t- 17  =  19  watts. 

*  '^^e  length  of  the  lines  of  force  is  about  8  cm.  io  the  ftrnoAture 

,  ;*6  cm.  in  the  field-magnet  core,  and  20  cm.  in  the  cast-lroo 

pole-pieceij 
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The  total  loss  in  volts  is  therefore  equal  to  20  5  volts  ; 
we  have  allowed  for  20  volts  ;  the  true  speed  would  be 
^  per  cent.  less. 

The  calculation  of  the  hysteresis  gives  us  a  loss  of  four 
watts  ;  the  useful  electric  power  would  therefore  be  : 

100  X  17  -(16 +  19  4- 4)  =131  watts -13  3  kgm.  see. 

There  remains,  therefore]  3*3  kilogrammetre-seconds, 
tayi  25  per  cent.,  of  the  total  useful  power  for  mechanical 
friction.  This  is  a  little  less  than  in  the  first  case,  as  it 
ought  to  be,  as  the  speed  is  much  lower,  although  the  weight 
is  greater. 

The  two  types  which  we  have  calculated  above  would 
be  practically  equivalent  from  the  point  of  view  of  results 
obtained  ;  the  second  type  would  have  the  advantage  from 
the  point  of  view  of  speed.  As  to  the  weight  of  copper 
we  find  : 

Armature  first  type,  06  kg,,  second  type,  06  kg. 
Fields  „         1-6  kg.,  „         20  kg. 


ToUl  copper  2-2  kg.  26  kg. 

The  proportion  is  far  from  being  the  same  as  those  of 
the  speeds — that  is  to  say,  if  the  second  motor  were  driven 
up  to  3,000  revolutions  a  minute,  we  should  have  an  actual 
saving  of  copper.  This  economy  would  be  still  greater  if 
the  cast-iron  pole-pieces  were  repUcad  by  pole-pieces  of  soft 
iron  or  cast  steel.  It  seems,  therefore,  that  under  the  con- 
ditions given,  the  drum  armature  is  preferable ;  we  arrive 
at  the  same  conclusion  if  we  consider  the  cost  of  labour  in 
winding. 

It  is  hoped  that  these  two  examples,  calculated  out  at 
length,  will  prove  useful  to  those  interested  in  these  questions. 
It  should  be  easy  by  following  the  same  steps  to  make  the 
.calculations  of  motors  and  dynamos  for  very  diverse 
feonditions  of  service,  on  the  condition,  of  course,  that 
a  judicious  choice  is  made  of  the  various  factors  and 
co-efficients  to  be  introduced  into  the  formulae. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS,  Feb.  23. 

Mr.  W.  H.  Prekue,  F.R,S,,  Presideut,  in  the  chair. 


ON  TESTING  AND  WORKING  ALTERNATORS. 

BY   W.    M.    MOBDEY,    VKMBRR  OF  001T5CIL. 

In  conDoctton  with  the  testing  of  large  dynamos,  the  provtaion 

of  the  necessary  power  is  oft«n  a  very  serioas  matter  ;  and  tho 

driving  plant  for  this  purpose  is  a  heavy  item  in  the  equipment  of 

a  dynamo  factory,  especially  as,  in  order  to  f^et  the  full  output 

from  machines  of  sizea  that  are  now  often   made,    much   larger 

boilers  and  engines  are  required  than  for  the  works   where  the 

machines  are  made. 

Very    little    has    been   written    about    the  actual   testing    of 

[alternators,  and,  so  far  ftfl  I  ara  aware,  they  have   alwuya    oeeii 

iiested    in    the    manner   commonly   followed    with    dircct-currcat 

Idynamoe— that    is  to  say,   they  have  been   run  on  circuits  of 

Flampe  or  on  wire  or  other  resistances,  either  directly  or  through 

transformers.     Where  it  is  desired  to  test  the  prime  motor  tm  well 

aa  the  alternator  there  is  no  need  to  do  more  than  this  ;  but  when 

engine  and  boiler  powerful  enough  nro  not  available,  or  when  it  is 

desired  to  carry  out  long  tun*  at  the  least  cost  in   plant  and  fuel, 

other  methods  have  to  be  sought  for,  and  wo  naturally  turn  for 

haesistance  in  thin  matter  to  tho  method  of  circulating  power  tiret 

L  devised  and  described  by  Dr.  Hopkinson.     It  may  be  of  intereet 

to  first  glance  brieBy  over  the  subject  of  toeting  by  this  method. 

In     Dr.     Hopkinson'd  tests,   published   in    1SS6,*    two  similar 

LdynamoB  were  mechanically  ana  electrically  coupled.      One  ran 

laa  a  generator  supplying  current  to  the  other,  which  then  acted 

as  a  motor  and  helped  to  drive  tho  generator.     It  waa  neoeeoary 

that  the  coupled   machinus  should   bo  driven  by  some  aourca  of 

power  suttiLient  to  provide  for  their  internal  losses.  It  was  further 

knecessarv,  in  order  that  the  circulation  should  take   place,  th:it 

*<(me  machine  should  have  a  higher  £.  M.F.  tlian  the  other      When 

similar  machines  were  used,  this  was  readily  arranged  by  weakeo- 

ing  the  field  of  the  motor. 

Dr.  Hopkinson  introduced  this  arrangement  with  the  special 
object  of  attaining  a  high  degree  of  accuracy  in  determining  tho 
efficiency  of  dynamos.  It  is  comparately  easy  to  obtain  accuracy 
in  measuring  the  electrical  output  or  input  of  generator  or  motor. 
To  measure  the  input  or  output  of  power  mechanically  is  more 
difficult.  Dr.  Hopkinson  reduced  this  difficulty  by  reducing  the 
power  required  to  be  measured  mechanically  to  less  than  one-tenth 
of  what  it  would  be  under  ordinary  circulation. 

Lord    Rayleighf    proposed   to  supply   power  to    the    coupled 

•  Phit.  Trans.,  1886,  vol.  ii..  p.  347. 
iEUcCrical  fftvuWt  vol.  xviii..  p.  242. 


dynamos  by  an  accumulator  or  small  dynamo  instead  of  by  a  belt, 
thus  making  the  method  completely  electrical. 

This  method,  in  one  form  or  another,  has  been  frequently  a«ed 
for  testing  the  efficiency  of  direct-current  dynamos.  When  two 
similar  dynamos  are  available  id  is  very  ueofuf,  although  the  posi- 
tive coupling  is  rather  a  drawback.  If  a  belt  ie  uswi,  then  the 
loss  in  the  belt  is  included  in  tho  power  required  to  be  fumiehed 
to  the  combination.  By  runnine  with  and  without  belt  or  other 
gearing,  we  have  a  simple  way  of  finding  belt  or  gearing  lessee — a 
tnattor  that  is  involved  in  some  obscurity.  For  this,  as  for  other 
purposeei,  the  method  has  the  advantage  that  the  losses  in  the 
mechanical  tramimission  of  large  powers  may  be  tested  without  tho 
absorption  or  generation  of  large  power. 

But  quite  a|>art  from  tho  testing  of  efficiency  this  method  has  a 
good  quality  of  a  very  solid  kind,  as  it  enables  large  dynamos  to  be 
run  at  full  load  by  small  engines.  To  the  manufacturer  thid  is  often 
of  great  im|K>rtance.  It  is  necessary  or  advisable  to  run  roachinoe 
at  or  over  their  full  load  for  a  sufficient  time  to  ascertain  their 
mechanical  qualitioe  and  how  much  thoy  heat,  and  so  on.  And 
on  the  itrincipio  of  Dr.  Hopkioson's  method  small  engines  may  be 
used,  iia  it  is  only  nece««ary  to  circulate  the  power  by  placing 
motor?  on  the  dynamo  circuit  instead  of  lamps  or  resistances,  and 
causing  lhc«e  uiotoi>  to  drive  back  on  the  engine,  countershaft, 
or  dynnrao.  The  engine  then  has  to  supply  omy  power  sufficient 
to  cover  the  conversion  and  transmission  foKAes.  I  do  not  think 
ndvuntnge  is  taken  of  this  as  often  as  it  should  bo. 

In  tho  cose  of  dynnmotors  or  of  hi^h  and  low  pressure  machines, 
the  method  may  bo  applied  by  coupling  the  armatures  together, 
liigh  pressure  to  high  pre«iHure,  and  low  pressure  to  low  pressure, 
and  supplying  only  j)ower  to  cover  tho  losses. 

In  some  cases  large  direct- current  dynamos  have  been  made 
with  two  :irmiituro  windings  and  two  commutators.  It  will  be 
Mjen  that  a  complete  tent  may  bo  taken  with  a  single  machine  of 
tUis  kind  by  circulating  the  |>ower  within  tho  maclitne,  adding  an 
E.  M.K.  sufficient  to  enable  the  generator  half  to  force  the  full 
current  against  the  E  M  F.  of  the  motor  half.  The  ()0wer  so  added 
gives  the  internal  losses,  and  the  efficiency  is,  of  course,  readily 
ascertained.  A  single  dynamotor  cannot  be  tested  in  this  way,  aa 
the  two  windings  are  usually  very  disaimilar. 

So  far  OH  I  know,  the  first  application  of  Dr.  Hopkinson *s  method 
to  alternate-current  work  was  by  Dr.  Sumpner,  who,  some  months 
ago,  worked  out  and  published  a  very  interesting  plan  for  testing 
transformers  in  jjairs  ny  cir<^nlating  the  power.  When  it  if>  remem- 
bered that  the  full-load  efficiency  of  transformers  is  something  like 
9t)or  97  Iter  cent.,  it  will  not  be  necessary  that  I  should  dwell  on 
tht>  economy  of  this  plan. 

On  HopkinRon's  method  may  be  aptilied  to  two  altemators 
coupled  mechanically  and  driven  as  in  his  original  test  of  direct- 
current  dynamos.  It  iw,  however,  much  moro  convenient  to  be 
able  to  run  machines  singly.  The  noceasary  conditions  for  ihis  are 
readily  realised  in  an  alternator,  especially  if  the  armature  is 
stationary  ;  and  in  thi^  way  I  wish  to  show,  in  the  first  place,  that 
it  is  poeaible  to  run  an  alternator  under  all  the  essential  condi- 
tions of  full  load  with  only  a  small  absorption  of  power.  This 
may  bo  done  nimply   by  dividing  the  armature  circuit  into  two 

eartions  and  so  connecting  them  together  that  one  has  a  higher 
.M.F.  than  the  other,  the  stronger  portion  acting  as  a  generator, 
absorbing  power,  and  driving  the  current  through  the  weaker  por- 
tion, which  acts  as  a  motor,  returning  the  power  to  the  generator 
portion,  loss  the  losses. 

The  two  portions  of  tho  armature  may  be  mode  of  unequal 
E.M.F.  by  dividing  the  armature  into  two  unequal  portions,  ac 
shown  by  Fig.  1,  which  represents  ihe  armature  of  an  alternator. 
The  coils  are  joined  up  so  thiit  the  |)ortion  M  is  opposed  to  the 
portion  G.  By  making  H  greater  than  M,  and  by  ruooiog  with 
the  field  magnet  cxcitud,  itny  rotiuirod  current  may  be  made  to 
circulate  round  tho  whole  armature.  This  current  is  measured  by 
an  ammeter  put  in  at  any  {mrt  of  tho  circuit.  Tlie  volts  of  each 
coil,  or  the  volte  acrof*^  tlto  junction  of  tho  portions  M  and  G,  may 
be  t'flken  in  tho  usual  way.  When  the  full  current  is  circulating, 
with  the  full  field  and  full  t»[>oad,  the  machine  will  be  working  at 
full  load,  »o  far  as  internal  mechanical  strains  and  electrical  losses 
are  concerned,  flinl  the  power  to  drive  it  will  bo  merely  that 
required  to  make  up  for  tho  mechanical  and  electrical  losses. 
The  efficioiJcy  is  then  simply  found. 

Test  or  an  **A20"  250-KxLowATr  Altkrnatok. 

The  noocbine  was  driven  by  an  engine  from  which  indicator 
diagrams  were  obtained.  It  was  found  that  the  I.K.  W.  was  three 
kilowatts  more  when  excited  than  when  not  excited.  This  is  lost 
in  e<ldio«.  The  armature  wai*  then  joinod  up  in  two  portions,  as 
in  Fig.  1,  and  a  current  of  ^"25  amperes  circulated,  with  a  P.D. 
of  I,£»ti  volts  across  the  junction  of  the  two.  This  was  equivalent, 
so  far  as  internal  lotoses  were  concerned,  to  an  output  of  1,656  ^ 
ti<)  25  K  2  =  199  5  kilowatts.  The  power  absorbed  was  6*37  kilo- 
watts moro  than  when  not  excited.  As  tho  power  wasted  in  eddies 
was  three  kilowatts,  the  loss  due  to  the  circulation  of  the  current  is 
GSl  -  3  -=  337  kilowatts,  To  check  this,  we  may  examine  the 
resistance.  The  armature  has  a  refliscance  of  0*23  u  when  tho  two 
sides  are  parallel,  but  as  all  the  coils  were  in  series  in  thiM  test  the 
rosLstance  was  0*23  x  4  =0*t>2  w.  We  will  coll  this  1  w  to  allow  for 
a  slight  increase  due  to  heating.  The  C^H  loss  thus  would  be 
60*2S*  )c  R  =  363  kilowatts.  This  is  a  very  fair  confirmation.  As  a 
matter  of  opinion  I  have  very  little  doubt  that  the  eddies  are  less 
under  load  than  on  open  circuit. 

To  ascertain  the  cmcioncy  we  have  to  add  the  excitation  and 
the  friction.  The  excitation  was  1*365  kilowatts.  Tho  friction  is 
the  onlv  quantity  not  determined,  as  it  could  only  be  obtained  as 
(mrt  of^  tho  total  friction,  including  engines,  ropes,  and  alternator. 
But  I  have  put  down  three  kilowatts  for  alternator  friction,  and  this 
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said,  it  needs  not  a  repeliliou  of  the  experiment 
to  know  the  result.  The  result  is  a  current 
due  to  the  test  itself,  and  a  deflection  will 
be  obtained  on  the  galvanometer  whether  the 
pole  B  touches  the  body  or  not.  Another  great 
feature  in  the  case  was  the  admission  that  one 
hundred  guinea,s  was  paid  to  Dr.  Tibbits  for  this 
so-called  report.  The  defendants*  counsel  rightly 
emphasised  the  fact  that  the  communication 
possessed  none  of  the  characteristics  of  an  expert's 
report,  but  read  by  the  uninitiated — that  is,  by  those 
who  did  not  know  it  was  paid  for — it  seems  the 
spontaneous  testimonial  of  a  medical  man.  The 
reasons  which  spell  initial  failure  in  the  action 
may  he  briefly  summarised  as  (1)  the  spontaneous 
character  of  the  communication,  (*2)  the  unscientific 
nature  of  the  statements  and  experiments,  and  (3) 
the  evidence  that  the  plaintiff  was  merely  a  figure- 
bead  and  not  the  real  Simon  Pure. 

We  are  still  unable  to  adequately  examine  into 
the  public  value  of  our  contemporary's  criticism, 
because  a  further  action  is  pending  between  the  late 
defendants  (who,  however,  now  become  plaintiffs) 
and  Mr.  Harness.  This  action  will  enable  our 
contemporary  to  make  a  direct  attack  in  which  there 
can  be  no  side  issue.  They  claim  that  the  electro- 
pathic  belt  as  originally  sold  by  Mr.  Harness  is  an 
unscientifically  constructed  piece  of  apparatus,  that 
it  cannot  as  ordinarily  sold  perform  the  functions  it 
is  said  to  be  capable  of  performing^  and  hence  the 
purchasers  are  not  obtaining  that  which  they  are 
led  to  expect.  It  will  be  seen  that  this  is  a  direct 
attack,  and  one  in  which  the  plaintiffs  will  have  the 
sympathy  of  every  electrician.  There  is  no  doubt 
but  that  the  evidence  and  verdict  in  the  case  decided 
will  play  an  important  part  in  the  case  to  come. 
Putting  aside,  however,  tho  text  of  the  forthcoming 
case,  which  effectually  ties  our  remarks,  we  have 
something  to  say  on  two  questions.  Independent 
journals  like  the  Electrical  Review,  uncontrolled  by 
any  bebind-the-scenes  wirepullers  whatever,  can 
have  no  personal  end  to  serve  in  cautioning  the 
public  against  what  they  know  to  be  unscientific 
statements.  It  is  an  intolerable  nuisance  thatinexperts 
cannot  be  criticised  and,  if  necessary,  condemned  by 
real  experts  without  having  to  undergo  the  trouble, 
annoyance,  and  the  expense  of  libel  actions.  The 
proprietors  of  the  Review  ought  not  to  be  allowed  to 
bear  all  this  burden.  One  of  the  witnesses,  Mr. 
Gatehouse,  was  asked  whether  the  case  was  not 
really  defended  by  a  syndicate.  He  replied  to  the 
effect  that  it  was  not  so,  and  that  the  whole  burden 
fell  upon  them.  Had  the  plaintiff  been  a  moneyed 
man  they  might  have  got  some  of  their  costs  ;  as  it 
ifi,  we  fear  this  will  be  impossible.  In  criticising  the 
misstatements  they  were  actuated  by  no  personal 
malice;  they  were  simply  desirous  of  placing  on 
record  that  the  means  employed  and  the  statements 
made  to  put  these  appliances  on  the  market  were 
not  such  as  could  be  permitted  or  deduced  from 
correct  experiments  and  well-ascertained  laws. 
We  would  suggest,  then,  that  the  electrical  , 
profession  make  this  htigation  its  own,  and 
so  far  as  the  expense  is  concerned,  our 
collective     mites    could     take     away    that     part 


of  the  burden,  though  nothing  we  can  do  will 
recompense  the  late  defendants  and  the  future 
plaintiffs  for  the  long  anxiety,  trouble,  and  time 
spent  upon  this  matter.  Only  one  other  question 
which  was  made  particularly  prominent — relating  to 
advertisements.  Our  contemporary,  in  its  article, 
expressed  similar  views  to  those  we  have  so  often 
expressed^  that  the  ordinary  political  papers  are  too 
much  interested  in  the  advertisement  income  they 
derive  from  what  we  may  generally  term  "  heterodox  " 
remedies  to  trouble  themselves  about  the  heterodoxy 
or  orthodoxy  of  the  vendors,  and  the  scientific  or 
the  unscientific  character  of  the  statements  made  to 
induce  the  public  to  patronise  these  "heterodox" 
remedies.  It  is  to  the  everlasting  credit  of  the 
technical  papers  that  none  of  them,  so  far  as  the 
electrical  portion  is  concerned,  have  ever  counte- 
nanced advertisements  of  magnetic  or  electric 
appliances.  Upon  this  point  we  are  all  agreed, 
and  congratulate  the  Electrical  Review  upon  having 
succeeded  in  making  the  fact  so  prominent. 


REVIEWS. 


Hodern  Views  of  Klectrtetty.   By  Ouvbr  J.  LoivtE,  D.Sc..  F.R.S. 
Second  edition.     Illustrated.     Macmtllan  and  Co. 

Ui^htnlng  Condnotors  and  Llgtatnlag  Gaard«.     By  Gliveb  J. 
LoouE,  D.Sc.,  F.R.S.,  etc.     lUustrated.     Whittoker  and  Co. 

If  we  were  asked  to  name  an  individual  whose  wordg 
and  works  had  roused  special  attention  to  the  bent  of  the 
minds  of  the  younger  generation  towards  electrical  theories, 
we  could  hardly  help  saying,  "  Lodge."  Anyone  who  has 
heard  him  lecture  or  speak  would,  even  more  thin  those 
who  hiive  merely  read  his  works,  say  bis  every  word 
betrays  \  deep  insight  into  the  subject,  attd  his  going 
straight  to  the  point  without  circumlocution  is  a  proof 
that  in  his  own  mind  he  is  clear  as  to  his  views.  Occasion- 
ally, however,  when  dealing  with  questions  within  the 
borderland  of  the  known  and  the  unknown  he  is  fain  to 
admit  that  for  full  knowledge  we  must  wait  for  future 
discoveries.  His  text  mi^ht  be  taken  to  be  ethar  and 
the  properties  of  the  ether.  He  expects  the  next  few 
years  to  be  fraught  with  momentous  discoveries  in  this 
direction,  and  that  such  discoveries  will  ultimately 
enable  us  to  say  with  exactitude,  such  is  electricity. 
It  is  not  necessary  for  ua  to  enter  into  any  lengthy  descrip- 
tion of  this  new  edition.  It  contains  some  new  matter, 
bringing  the  whole  subject  up  to  tho  latest  date,  and  is  a 
book  which  no  student^  whatever  be  his  views,  is  able  to 
ignore.  Here  we  have  collected  and  put  in  a  most  graphic 
and  forcible  manner  the  views  as  to  the  nature  of  elec- 
tricity which  have  been  gaining  ground  during  the  last 
quarter  of  this  century. 

The  BBcond  work  mentioned  above  is  aa  im(>ortant  in 
another  direction  as  the  one  first  named.  Till  Prof.  Lodge 
delivered  his  Mann  lectures  at  the  Society  of  Arts,  we  had 
all  assumed  that  there  was  comparatively  little  to  be  learned 
about  lightning  conductors.  Those  lectures  came  like  a 
thunderclap,  and  it  was  at  once  seen  how  ignorance  had 
tended  to  lull  us  all  into  a  state  of  imagined  security  The 
mass  of  mankind — nay,  of  the  scientific  world — took  it  for 
granted  that  a  good  copper  conductor  well  earthed  was  reall}* 
effective  in  guarding  from  harm  a  certain  space  around  it. 
A  few  of  ua  doubted  the  correctness  of  these  views,  but  it 
is  doubtful  if  any  of  us  had  definite  views  on  the  subject. 
We  knew  that  protected  buildings  were  from  time  to  time 
struck,  and  were  dissatisfied  with  the  idea  immediately  put 
forward  that  there  was  something  wrong  with  the  con- 
ductor or  the  earth.  Maxwell,  bad  he  lived,  might  have 
done  something  in  this  direction,  for  it  is  well  known  he 
preferred  a  cage  system  to  the  ordinary  conductors.  Sir 
Trueman  Wood  and  the  Society  of  Arts  never  did  greater 
service  to   science   than  when    obtaining  Dr.   LodgA 
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deliver  these  lectures.  These  lectures  form  the  basis  of 
this  book,  and  have  been  expanded  into  a  bulky  treatise  of 
over  500  pages,  every  |)age  of  which  is  deserving  of  the 
moat  careful  study.  Can  anyone  for  a  moment  doubt  but 
that  this  admirable  book  is  merely  due  to  the  enlightened 
manner  in  which  its  author  has  considered  electrical  matters  ^ 
l*reeing  himself  from  pure  scholastics,  leaving  the  beaten 
ruts,  accepting  neither  old  nor  new  without  careful  iuvesti- 
gatioD,  be  has  bees  enabled  to  satisfactorily  account 
for  many — most,  if  not  all,  the  vagaries  of  lightning 
which  puzzled  observers.  But  let  us  see  what  the 
book  contains,  and  then  it  must  be  acknowledged  that 
the  author  has  condensed  into  this  book  almost 
everything  on  the  subject  that  is  worth  considering.  We 
have  31  chapters  and  four  appendices,  with  numerous  illus- 
trations. The  earlier  part  of  the  book  deals  with  general 
considerations,  and  the  historical  portion  gives  due  praise 
to  the  initial  work  of  Franklin  and  the  energy  of  Sir  W. 
Snow  Harris.  A  number  of  pictures  from  photographs  of 
lightning  flashes  are  given,  and  the  damage  done  by  light- 
ning is  considered,  as  is  also  house  protection  and  con- 
ductors. The  final  sentence  in  Chap.  VII.  is  to  the  effect 
that  the  author  considers  "the  use  of  copper  for  lightning 
conductors  as  doomed."  This  view  was  contrary  to  previous 
views,  but  seems  warranted  from  the  reasoning  fully  set 
forth  before  this  conclusion  is  stated.  Chaps.  VIII., IX.,  X., 
XI.,  are  extremely  interesting,  discussing  various  pheno- 
mena and  experiments  devised  to  prove  the  author's 
views.  Subsequently  he  learned  that  Prof.  Hughes  and 
others  had  as  long  since  as  1864  experimented  on  light 
ning  protectors,  and  Chap.  XII.  is  devoted  to  these  experi- 
ments. The  exigencies  of  space,  however,  will  not  permit 
us  to  follow  at  length  the  subject  of  the  succeeding 
chapters.  Suffice  it  to  say  they  deal,  and  we  think  ex- 
haustively deal,  with  modern  views  which  in  any  way  seem 
to  bear  on  phenomena  connected  with  lightning.  Papers 
which  have  been  read  and  discussed  before  various  learned 
societies,  articles  which  have  been  contributed  to  various 
technical  journals — such  papers  and  articles  embodying 
modern  views  or  criticisms  on  the  subject — have  been  made 
to  contribute  their  quota  to  the  information  given  in  this 
book.  We  are  almost  inclined  to  say  that  this  is  the  first 
work  ever  published  discussing  "  Lightnirg  Conductors  " 
from  a  scientific  standpoint,  and  in  saying  this  we  do  not 
forget  Anderson's  and  other  books ;  but  none  of  these  have 
been  written  from  the  same  point  of  view  as  this  of  Prof. 
Lodge.  He  has  given  us.  though  perhaps  not  in  the  very 
best  form,  so  many  new  ideas  that  the  book  must  bo  recog- 
nised as  commencing  a  new  era  in  the  history  of  '^tightning 
conductors." 


SHIPS'  ELECTRICAL  FIFTINGS  FOR  LIGHTING, 
SIGNALLING,  TELEGRAPHING,  AND  FOR  MOTIVE 
POWER.* 

BY    L.    NIWITT,    A.I.K.K. 

On  board  mon-ofwar  and  mercantile  8hi[>s  electricity  has 
become  an  absolute  necessity,  and  no  steamship  of  any  con- 
siderable size  is  now  complete  without  its  electrical  equip 
ments.  Two  properties  of  the  electric  current  are  generally 
made  use  of:  (1)  That  of  causing  heat  where  a  great 
resistance  is  placed  in  the  circuit ;  and  (2)  that  of  giving 
magnetic  properties  to  any  conductor  through  which  it 
passes. 

The  most  familiar  example  of  the  first  property — viz., 
that  of  causing  heat — is  seen  in  electric  lighting,  and  also  in 
electric  firing  of  guns.  In  both  cases  the  beat  and  light 
generated  at  the  lamp  and  fuse  are  due  to  a  resistatice 
being  interposed  in  the  circuit  of  wires.  This  is  clearly 
illustrated  in  the  following  ex[>eriment  On  the  table  you 
will  see  standing  two  copper  rods  about  6in.  a{)art,  Fig.  1.  To 
each  of  these  is  attached  ac4ible,which  is  connected  with  some 
accumulators,  and  the  copper  rods  at  their  upper  extremities 
are  metallically  connected  by  a  piece  of  fine  platinum  wire 
On  passing  a  current  of  electricity  through  the  circuit  it 
will  be  seen  that  the  copper  rods  keep  quite  cool  while  the 
platinum  wire  becomes  first  red-hot,  and  then  burns  up. 

*  Paper  read  before  the  North-East  Coa^t  Institution  of  Engi- 
pffera  aad  SbipbuUdtTB  on  Tuesday,  February  21. 


In  this  case  the  copper  rods  offer  no  resistance  to  the 
electricity,  but  immediately  the  current  attempts  to  pass 
the  fine  platinum  bridge  a  great  resistance  is  oSercd  and 
heat  is  generated.  This  pro(>erty  of  the  electric  current  is 
made  use  of  in  the  firing  of  all  modern  guns,  and  specimens 
of  the  actual  fuses  and  primers  can  be  seen  on  the  table 
before  you.  In  the  case  of  the  electric  lamp  the  resistance 
is  found  inside  the  lamp,  and  when  a  rush  of  current  from 
the  battery  or  generator  passes  over  the  fine  carbon  or 
platinum  bridge  inside  the  lamp  a  considerable  amount  of 
heat  is  set  up,  and  consequently  a  light  is  obtaiited.  The 
cables  carrying  this  current  of  electricity  to  the  lamps  being 
a  much  better  conductor,  remain  perfectly  cool.  The 
lighting  in  this  hall  clearly  demonstrates  this  point. 


Kio.  1. 

Among  other  applications  of  the  beating;  effect  of  the 
electric  current  to  be  brought  under  your  notice,  is  that 
applied  to  warming  rooms  or  cabins  and  cooking  food. 
Cabins  up  to  the  present  time  have  been  heated  either  by 
stoves  or  steam-pipes.  Stoves  are  very  inconvenient  on 
board  a  rolling  ship,  as  ashes  and  smoke  cause  great  dis- 
comfort. Steam  pipes  are  also  objectionable,  in  that  they 
are  costly  ro  fit,  leaky,  and  dangerous,  as  explosions  some- 
times take  place  when  stonpages  occur  owing  to  corrosion 
of  piping  and  from  frost.  Whereas  if  electricity  be  URe<f, 
all  the  above  inconveniences  are  avoided,  and  a  perfectly 
dry  heat  is  obtained  without  draughts,  which  are  a 
necessary  evil  whenever  fires  are  employed.  The 
question  of  cost  of  electrical  heating  compares  very 
favourably  with  other  systems.  For  cooking,  electri- 
city is  a  great  success,  and  it  is  possible  before  long 
will  be  recognised  as  a  necessity  on  board  ships.  The  fire, 
ais  at  present  used,  is  the  cause  of  the  greater  part  of  the 
offensive  smell  which  arises  from  cooking  and  renders  this 
part  of  the  ship  uninhabitable,  and  in  hot  climates  makes 
the  duties  of  a  cook  almost  unbearable.  If  electricity  is 
used  these  evils  to  a  great  extent  are  overcome,  as  the 
heat  is  quite  local,  and  ashes  and  soot  will  become  an 
unknown  delicacy  in  the  soup-dish.  One  other  advantage 
of  electrical  heating  and  cooking  is  that  all  fires  are  dis- 
pensed with  about  the  ship  except  in  the  ship's  boilers, 
where  they  are  a  necessity  and  the  surroundings  are 
adapted  to  them.    Fig.  2  shows  an  electrical  cooking-stove. 


FIQ.  S.— Klectiic  Cuukliig  Stove. 

To  engineers  who  have  not  closely  followed  the  progress 
of  electricity  during  the  last  three  or  four  years  the  fore- 
going statements  will  appear  to  require  some  proof,  and 
for  this  purpose  a  special  heating  apparatus  for  cabins, 
and  a  cooking  appliance,  has  been  placed  on  the  table  for 
trial  and  examination.  The  heating  appliance  can  be  easily 
demonstrated  to  you  by  putting  on  the  current  and  holding 
a  thermometer  over  it.  In  a  few  seconds  it  will  be  found 
that  the  temperature  about  the  electrical  heater  has  risen 
several  degrees.  As  to  the  cooking  appliance,  experiments 
have  been  made  by  reliable  electricians  who  state  that  a 
pint  of  water  can  be  boiled  in  10  minutes,  and  a  steak 
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will  no  doabl  be  considered  fair,  as  there  wtw  scarcely  any  per- 
ceptible warming  of  iho  boarinfrH.  A  good  deAl  of  "lir  ia  raovea  by 
the  ma{;oot|  but  we  knoxv  that  in  thia  very  little  power  is  spent. 
The  looses  are : 

H.P. 

■  4  

1-83    

8*54     


Friction    

CxcitAtioD    

C*  R  and  eddies  . 


KW. 
3 
1  365 

6  37 


Total     14-37 

Output 26747 

Commercial  efficiency — 

199^5 ^  0-9489. 

199 -5 +10-735 


10-735 
199-5 


The  ••  electrical  efBciency  " 

3-63+1 -365 


l99-5  +  3-63+r365 


=  0-9675. 


Id  the  above  I  have  expreosed  power  in  kilowatte  instead  of 
horse-power,  not  merely  out  of  deference  to  the  President,  but 
because  almost  all  the  quantities  are  actually  determined  and 
required  to  be  known  in  kilowatts,  and  because  I  think  it  the 
most  simple  and  conroniont  way, 

Another  w&y  to  upnet  the  balance  between  the  two  portions  of 
the  armature  ia  shown  by  Fi?,  2. 

The  secondary  of  a  transformer  in  interposed  in  the  armature 
circnit,  the  primary  of  this  transformer  bein^  connected  across 
the  junction  of  the  two  portions,  op  wherever  convenient.  The 
two  portions  of  the  armatore  have  equal  and  opposite  E.M.F.'s^ 
and  the  transformer  secondary  provides  the  E.  M.F.  necessary  to 
cause  the  circulation.  It  ia  onlv  necessary,  as  in  the  first  cose,  to 
run  the  machine  with  a  full  field  to  pro<luce  in  it  all  the  condi 
tions  of  full  load.  I  have  only  tried  this  [tlan  to  &ee  that  it  work?» 
but    have    not    used    it   for   any  actual    tests.     The  unbalancing 

.M.F.  may,  of  course,  be  supplied  by  another  alternator  instead 

by  the  machine  under  test. 

In  theee  methods  of  running  and  of  testinj;,  the  power  required 
to  drive  the  alternator  has  to  be  supplied  and  measured  mechani- 
cally. This  may  be  done  by  a  tranemission  dynamometer,  or  by 
indicator  diagrams  of  the  engine.  Neither  of  thc!>e  meihode  is 
quite  satisfactory,  or  quite  direct  enouj;b.  Trausmission  dyna- 
mometers are  not  always  at  band,  and,  when  available,  a  good 
deal  of  careful  preliminary  work  is  needed  to  get  accurate  re8u]t«. 
Indicator  diagrams  are  not  very  satisfactory.  The  power  which 
ia  required  to  do  known  may  be  only  a  small  part  of  that  actually 
developed,  and,  especially  with  lar^^o  engines  running  on  light 
load,  diagrams  are  not  easily  read  with  any  high  degree  of 
accuracy.  A  better  plan  would  bo  to  use  an  electromotor  to 
drive  the  alternator,  especially  if  directly  coupled  so  an  to  avoid 
the  u»e  of  beltfi.  -rho  power  supplied  to  the  motor  may  be 
measured  electrically,  and  the  necessary  deduction  made  for  the 
motor. 

A  direct  electrical  measurement  of  the  whole  of  the  losses  is, 
however,  the  only  one  that  can  be  considered  fully  satisfactory. 
One  way  in  which  this  may  be  obtained  is  shown  by  Fig.  3. 

Thia  arrangement  reduces  the  power  nereiwary  to  test  a  machine 
at  full  load  to  rather  more  than  half  the  usual  amount. 

An  alternator  armature,  A',  is  divided  into  two  portions,  M  and 
G.  The  machine  is  run  up  to  synchronism  with  another  alter- 
nator, A,  which  may  be  of  about  half  the  capacity  of  the  machine 
to  be  tested.  The  part  M  of  the  machine  A'  ia  then  run  as  a 
motor,  while  the  part  <r  is  used  as  a  generator  doing  work  on  an 
external  circuit,  R.  The  belt  U  thrown  off.  The  machine  acta, 
in  short,  exactly  In  the  manner  of  an  ordinary  direct  current 
dyuumotor.  The  input  and  output  are  meanured  by  wattmcterA 
or  otherwise  across  the  respective  terminals. 

The  total  loeses  =  input  +  excitation  -  output. 

The  efficiency  as  a  dynamotor  =   *^^  P" 

input  +  excitation 

When  the  generator  portion  is  working  at  half  the  normal 
output  of  the  alternator,  the  motor  half  will  be  working  at  a  little 
more  than  ita  full  Iruwl,  and  the  internal  loar^oa  will  ho  the  ^ame 
as  if  the  machine  wore  working  at  full  output  (the  only  dilferenco 
being  that  the  friction  losses  are  put  in  electrically  instead  of 
mechanically).  The  full-load  efEciency  under  theee  circum- 
stances =  ''"fcP"^'  X  2 

input  +  output  +  excitation 

It  will  bo  noticed  that  this  involves  the  assumption  that  the 
efficiency  of  the  machine  as  a  motor  is  the  same  as  when  used  as  a 
generator — an  assumption  that  is  fair. 

Some  particulars  of  a  test  of  an  *'  A  10  "  50-kiIowatt  alternator 
arrangea  in  the  manner  shown  in  Fig.  3  are  given  below. 

The  machine  was  separately  excitod  and  driven  up  to  synchro- 
nism with  a  25-kilowatt  alternator.  One  half,  M,  of  the  armature 
waa  then  run  oaa  motor,  and  readings  were  taken  of  the  current, 
volts,  and  wacite — the  latter  by  a  modified  Siemens  eleotro-dvna- 
mometer,  used  aa  deeoribed  by  Dr.  Fleming,  and  having  an  added 
resistance  of  1,000  ohms  of  non-inductive  platinoid  wire  caf>able 
of  easily  carrying  a  current  of  two  amperea. 

The  generator  [>ortion,  ii,  was  run  on  a  circuit  of  straight 
platinoid  wire,  and  the  output  was  measured  in  ami)erea  and 
volt«.  The  circuit  woaone  that  had  been  in  use  for  a  long  time, 
and  had  been  carefully  tented  and  found  to  be  non-inductive  and 
without  sensible  ca(>acity.  The  test  of  this  circuit,  as  of  others 
In  which  a  aimilar  quality  wub  desired,  consisted  simply  in 
ascertaining  that  a  given  P.l).,  whether  A.C.  or  IXC,  gave  similar 
current  reaalnga  ou  a  Siemens  dynamometer. 


True  watts  ftre  therefore  correctly  given  by  C  v  V. 

The  field  was  separately  excited,  and  the  current  and  volte 
measured.  Speed  was  oonataut  at  600  revolutions  =  lOU  com- 
plete periods. 

(To  be  c<mtinue<L ) 

[It  is  Impossible  for  us  to  give  the  whole  of  Mr.  Mordey^s  paper 
this  week  on  account  of  the  diagrams  which  are  necessary  to  illus- 
trate it.  The  latter  part  of  the  paper  dealt  with  the  running  of 
alternators  in  parallel,  enouncing  the  following  necessities  as 
determined  on  some  years  ago  by  Mr.  Raworth  and  Mr.  Mordey  : 
(I)  Each  alternator  is  driven  by  a  separate  engine  ;  (2)  all  tne 
engines  are  in  parallel  on  the  same  steam-pipe  ;  (3)  all  the  alter- 
nator fields  are  magnetised  in  parallel ;  (4)  all  the  armatures  are 
in  parallel,  and  supply  current  into  the  mains  at  the  same  pres- 
sure ;  (5)  each  alternator  gives  its  proper  proportion  of  load  by 
regulation  of  steam  ;  (6)  the  regulatioa  of  pressure  is  by  control 
of  the  common  exciter.] 

DlSCITSSIOV. 

The  President  called  on  Prof.  Ayrton  to  open  the  discusfiion. 

Prof.  Ayrton  said  that  after  readine  Mr.  Mordey's  paper  they 
had,  at  the  Central  Institution,  worKod  a  modification  of  Mr. 
Mordey's  tests,  and  he  asked  Mr.  Miller  to  read  a  note  thereupon. 

Mr.  BUller  pointed  out  that  so  far  only  alternators  with  sta- 
tionary armatures  had  been  tested,  but  it  had  appeared  to  Prof. 
Ayrton  that,  the  same  plan  could  bo  applied  to  alternators  with 
rotating  armatures,  for  if  the  field  magnets  were  connected  so  as 
to  be  opposed  in  two  halves,  then,  witnout  any  other  alteration, 
the  same  oonditiona  would  apply.  Messrs.  Fleming,  Nicholson, 
and  the  speaker  hod  tried  thia  with  a  12-h.p.  Ferranti  alternator, 
and  the  results  shoM'ed  that  thia  best  could  be  practically  applied. 
The  fields  were  connected  in  parallel  with  the  upf>er  and  lower  in 
oppoaite  directions,  the  armature  was  driven  by  a  motor,  and  the 
current  adjusted  by  variable  resistanoes  to  send  2U  amperes 
through  the  armature.  The  alternator  was  run  at  different 
speeds,  and  the  power  to  drive  the  direct  current  motor  road  off. 
Subtracting  the  current  abeorbecl  in  heating  gave  the  current 
required  to  drive  the  current  e(|ual  to  the  total  waste  in  the  alter- 
nator. The  power  waated  in  the  motor  itaelf  waa  obtained  by 
running  it  dii^connocted  at  the  same  speed.  Subtracting  this  gave 
net  |X)wer  required,  and  it  was  then  easy  to  obtain  efficiency  by 
nicana  of  the  characteristic  curve  of  the  Ferranti  alternator. 

Prof  Ayrtoa  remarked  that  it  won  thus  seen  the  test  could  be 
applied  to  other  than  Mordey  type  of  alternator.  It  could  also  bo 
apulied  to  multifxilar  direct-current  machines  by  opposing  the 
halves  of  the  field-magnets  and  driving  by  a  motor  ;  the  efficiency 
of  direct-current  machines  could  bo  thus  tested  without  the  neces- 
sity of  having  two  commutators  as  had  been  thought  neceasary, 
and  in  Urge  machines,  such  as  those  used  on  the  Continent,  this 
would  be  useful.  In  J>r.  Hopkinson's  method,  however,  tho 
actual  stress  was  transmitted  along  the  shaft :  it  was  not  ao  in 
this  test,  and  it  would  be  really  necessary  to  test  the  machine  at 
full  load  before  actual  running.  Nevertheless,  for  efficiency  test 
it  was  very  convenient.  The  last  i>art  of  the  paper  was  extremely 
valuable,  becauae  it  had  been  urged  that  it  was  imi>oaaible  to  work 
alternators  in  parallel  in  practice.  It  got  over  the  last  remaining 
argument  agninat  the  use  of  alternators  on  a  large  scale. 

Prof.  Thompaon  aaid  that  neither  in  Mr.  Mordey's  testa,  nor  in 
Dr.  Fleming's  on  transformers,  were  the  exact  conditions  of 
practice  a8sured.  A  motor  driven  by  a  generator  is  not  rigidly 
attached,  and  there  ie  therefore  not  exact  op(>06ition  of  pnase. 
Thitu  might  be  ao  in  some  cases,  but  not  if  the  lines  were 
long.  In  Dr.  Fleming's  case,  also,  a  choking  coil  effect  was  intro- 
duced by  the  aecondariea  of  transformers,  and  the  phase  relationn 
are  not  ao  simple  as  Dr.  Fleming  and  Mr.  Mordey  had  taken, 

The  discussion  will  be  continued  next  meeting  by  Mr.  Swin- 
burne. 

A  students'  meeting  will  take  place  on  Friday  next,  the  subject 
being  *'  The  Experioncoa  of  an  Embyro  Electrician." 
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Jackson,  Madrid;  Francis  Miller,  B.A.,  St.  Margaret's,  Green- 
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TIBBITS  V.  ALABASTER  AND  OTHERS. 

The  verdict  in  this  important  case  will  be  satis- 
factory to  everyone  possessing  the  requisite  know- 
ledge to  be  classed  as  an  electrician.      The  question 
at  issue  was  really  whether  a  technical  paper,  in  the 
hands   of  men   possessing  the   requisite    technical 
knowledge,  should  be  allowed  to  uni'eservedly,  and 
in  the  strongest  language,  condemn  the  writings  of 
those  who,  from  the  internal  evidence  of  the  writings 
themselves,  are  not  sufficiently  acquainted  with  the 
subject  to  know  when  the  conclusions  put  forward 
are  justified  or  not ;  whether  such  conclusions  are 
in    accord   with   well-known  elementary    laws,    or 
altogether  contrary  to  their  teaching.     Simply  pat, 
the  case  was  this.     Dr.  Tibbits  wrote  a  letter,  and 
with  it  enclosed  extracts  from  an  unpublished  work, 
expressing  favourable  views  of  the  Harness  electro- 
pathic   belt.      The   said   extracts   discussed  certain 
experiments  and  the  conclusions  derived  therefrom. 
The  letter  and  extracts  were  printed  in  the  form 
of  a  pamphlet  and  sent  by  Mr,  C.  B.  Harness  to 
the    papers    for    review.      Our    contemporary    the 
Electrical  Review  has  paid  considerable  attention  to 
this    class   of  apparatus,  and  in   a    slashing   leader 
unequivocally  condemned  the  conclusions  derived  by 
Dr.    Tibbits    from    the    experiments   he    set   forth. 
Dr.  Tibbits  thought  the  article  hbellous,  and  com- 
menced an  action.  The  case  was  tried  on  Wednesday, 
Thursday,  and  Friday  in  last  week  before  Mr.  Justice 
Mathew  and    a  special  jury,  with  the  result  that 
after  ten  minutes*  discussion  the  jury  found  for  the 
defendants.     Thus  once  more  has  the  right  of  the 
Press    to   criticise   adversely  been    vindicated.     A 
summary  of  the  evidence  ia  the  case  was  given  in 
our  last   issue*  and   from   an   examination   of  this 
evidence  it  is  clear  that  both  attack  and  defence 
recognised  Dr.  Tibbits  as  a  person  nominally,  and  not 
actually,  the  plaintiff.     It  was  evident  that  the  real 
plaintiff  was   Mr.   Harness.     He   was  finding   the 
money  for  the  legal  proceedings,  and  the  value  of 
his   belt  was   the  conspicuous  object  in  the  case. 
This  was  in  a  measure  unfortunate  for  both  sides. 
Dr.  Tibbits's  letter  and  extracts  could  not  be  defended 
as   the   work    of    a    competent    unbiassed    expert, 
and  his  action  was,  from   the  first,  bound  to  fail. 
The  evidence  was  overwhelming  against  the  state- 
ment that,  by  varying  the  connections  of  the  belt, 
''either  quantity  or  intensity  can  be  obtained.'*    He 
attempted  to  explain  the  statement  away  by  saying 
it  referred  to  the  time  when  the  belt  was  off  the 
body.     The  defence  rightly  insisted  that  the  belts 
were  sold  to  be  worn  on  the  body,  and  not  to  be 
experimented  with  off  the  body,  and  that  such  a 
statement  promulgated   broadcast   by  the  vendors 
could  only  be  taken  to  refer  to  belts  worn  on  the 
body.     Experiment  three,  which  was  the  experiment 
relied  on  by  Dr.  Tibbits  to  prove  *'  absolutely  that 
the  carrent  penetrates  the  skin  at  the  poles  A  and 
B,"  was  simply  laughed  out  of  court.    We  illustrated 
this  experiment  on  page  178  of  our  last  issue.     The 
belt  as  a  belt,  of  course,  plays  little   part  in  the 
experiment.     The  galvanometer    deflection    is  due 
to  the  current  in  the  circuit  A  E  D.     Dr.  Tibbits 
said  too  much,  thus  showing  he  did  not  understand 
the  result   of   the  experiment.     As  Lord   Kelvin 
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cooked  in  12  minutes  with  a  current  of  3  amporea  at  100 
volts,  or  about  |  e.h.p. 

The  subject  of  electric  lighting  has  been  so  fully  die- 
cuseed  in  this  hall  on  previous  occasions  that  it  is  only 
proposed  now  to  deal  with  a  few  of  its  latest  applications. 
A  point  of  some  impoitance  with  reference  to  the  lighting 
of  engine-rooms  and  stokeholds  comes  under  notice  in  deal 
ing  with  this  subject.  Until  recently  it  was  the  practice 
to  fit  a  large  number  of  small  lights  in  these  compartmentH 
It  is  DOW  found  that  one-tenth  of  this  number  of  lamp»,  oi 
leas,  in  each  of  these  compartments,  of  a  high  candle-power. 
say  about  200,  placed   in  carsfully  selected   [.wsJtions^  are 


Fio.  4.-  Piojector. 

8u£&cient  for  ordinary  running.  This  not  only  cheapens 
the  fitst  cost  of  electric  lighting  on  a  ship,  but  also  is  less 
trouble  to  keep  in  good  working  order,  and  at  the  same 
time  improves  the  general  effect,  all  of  which  are  important 
details. 

Electric  signalling  from  ship  to  ship  has  been  recently 
very  much  developed.  A  flash  laraj),  Fig.  3,  the  invention  of 
Commander  Scott,  is  placed  on  the  table  and  is  arranged  so 
that  a  powerful  electric  lamp  can  bo  exposed  to  view  or 
entirely  shut  off,  when  used  by  a  Morse  telegraphist,  with 
great  rapidity.  This  lamp  is  to  be  carried  at  the  top  of  the 
masts  of  ships  of  war,  and  if  a  code  of  signals  is  previously 
arranged  messages  are  very  quickly  sent.  Thus,  for 
example,  a  long  exposure  of  the  light  and  three  short  and 
one  long  exposure  may  be  arranged  to  mean  that  the  sur- 
rounding ships  are  to  "  weigh  anchor  and  steam  full  speed." 
Formerly  it  was  customary  to  switch  the  lamp  on  and  oS, 
but  seeing  the  length  of  time  it  takes  the  filament  in  the 


Fig.  5.— Uun  wLlli  Klectrical  AppUmicot. 

lamp  to  cool,  the  signals  would  oniy  be  transmitted  very 
slowly.  The  great  value  of  rapidity  can  be  seen  when  long 
messages  have  to  be  transmitted.  Id  most  cases  for  the^e 
instruments  the  Morse  telegraphic  lettering  is  adopted.  It 
may  be  of  interest  to  some  present  to  see  an  exact  type  of  a 
projector,  which  has  been  fitted  up  to  show  its  method  of 
working  and  its  effects.  It  consists  of  an  arc  lamp,  the 
carbons  of  which  are  manipulated  by  band,  and  covered  by 
a  hood.  A  mirror  is  fitted  at  the  back  of  the  lamp  to  pro- 
ject the  light  forward  in  a  powerful  beam,  which  penetrates 
to  a  considerable  distance.  A  lamp  made  upon  this 
design,  taking  100  amperes  and  80  volts^  gives  a  light  oi 


20,000  to  35,000  candles,  and  can  clearly  illuminate  an 
object  four  miles  distant  in  a  clear  atmosphere.  Fig.  4 
shows  the  projector. 

Another  of  the  important  developments  of  electiic 
lighting  is  seen  in  this  model  of  a  gun,  where  the  light  is 
introduced  into  the  eights  for  use  at  night.  These  nights 
sights  consist  of  two  small  fittings,  which  are  easily 
attached  to  the  heads  of  the  ordinary  day-sights.  A 
minute  point  or  line  of  light  is  obtained  at  each  sight 
by  permitting  the  rays  proceeding  from  an  electric 
lamp  to  pass  through  a  small  glass  lens  on  the 
foresight,  and  to  illuminate  the  crossbar  of  the  rearsight. 
By  means  of  an  adjustable  resistance  the  light  can  be 
modulated  so  as  to  suit  the  degree  of  darkness  of  the  night, 
or  to  suit  the  eye  of  the  observer.  It  is  found  in  practice 
that  the  smallest  quantity  of  light  compatible  with  dis- 
tinguishing the  sight  is  best,  as  the  eye  is  not  dazzled 
thereby.  By  means  of  these  night-sights  an  alignment  can 
be  taken  up  with  unusual  accuracy  and  rapidity,  and  the 
sights  can  be  applied  to  all  natures  of  guns,  large  and 
small.  It  is  unnecessary  to  point  out  how  great  is  the 
advantage  of  being  able  to  direct  an  accurate  fire  at  night, 
in  presence  of  the  greatly  develo[>ed  power  of  torpedo  and 
other  nocturnal  operations.  The  lamp  of  the  rearsight 
can  be  removed  for  the  purpose  of  seeing  the  range  scale 
on  the  sight  bars  while  adjusting  the  sights.  Fig.  5 
shows  the  application  of  the  night  sights  to  a  Gin.  gun  on 
a  centre  pivot  mounting.  The  arrangement  is  similar  in 
principle  for  all  guns. 

Another  application  is  that  of  a  lamp  with  an  inclined 
reflector  to  pass  up  the  bore  of  a  gun  or  other  tube,  to 
show  the  condition  of  the  surface.  As  the  lamp  ia  moved 
along,  the  reflector  distinctly  reveals  any  flaws  which  may 
exist,  a*id  it  may  be  turned  upside  down  or  to  either  side 
without  there  being  any  flame  to  dull  the  surface  under 
examination.  The  light  is  so  clear  and  so  close  to  its  work 
that  the  minutest  speck  is  revealed.  Indeed,  even  the  eye 
at  a  few  feet  distance  cannot  see  all  that  the  mirror  will 
reveal  without  the  aid  of  an  opera  glass.  This  could,  of 
course,  be  used,  if  desired  for  the  examination  of  boiler 
tubes  and  the  like. 

The  aid  of  electricity  is  also  being  called  in  to  help  the 
surgeoD.  He  not  only  uses  a  heated  platinum  wire  for 
cauterising,  but  one  of  the  most  recent  facts  is  that  instead 
of  using  an  ordinary  hpt  poultice  an  electric  lamp  is  now 
lighted,  cased  in  flannel  or  other  necessary  covering,  and 
used  whenever  a  patient  requires  heat.  The  advantages 
of  the  above  can  be  clearly  seen  at  a  glance. 

To  pass  on  to  the  second  property  of  the  electric  current — 
viz.,  that  of  imparting  magnetic  power  to  any  conductor 
through  which  it  passes.  The  most  familiar  example  of 
thin  is  the  electric  bell,  with  which  you  are  all  familiar,,  and 
in  the  mechanism  of  which  there  is  a  little  piece  of  soft 
iron  u[>o[i  which  a  coil  of  fine  wire  is  wound.  The  apparatus 
is  so  arranged  that  on  the  bell-push  being  pressed  down  the 
circuit  is  closed  and  the  current  passes  through  the  coil  of 
wire  and  converts  the  piece  of  iron  into  a  magnet  to  pull 
the  hammer  and  make  it  strike  the  bell.  But  in  the  act  of 
striking  it  breaks  the  circuit  and  rebounds,  only  to  be  caught 
back  by  an  automatically  remade  current,  and  the  great 
number  of  times  that  the  hammer  strikes  the  bell  during 
the  time  that  your  finger  is  on  the  bell-push  is  the  number 
of  times  that  the  little  piece  of  iron  has  been  converted  into 
a  magnet  and  demagnetised. 

Another  application,  which  is  nob  so  well  known,  is  that 
of  electrical  indicators  on  board  ship  for  such  purposes  as 
indicating  the  positions  of  the  helm,  and  transmitting  from 
the  bridge  the  commands  of  the  captain  and  also  to  the 
bridge  the  replies.  There  are  many  reliable  instruments  at 
jiresent  made,  and  amongst  them  is  one  before  you,  the  inven- 
tion of  Captain  Lloyd^  Fig.  6,  which  happens  to  be  arranged 
as  a  distance  indicator  for  gun  ranges.  It  consists  of  a 
transmitter  and  a  receiver.  The  transmitter  is  placed  at 
the  point  from  which  you  wish  to  send  orders,  and  the 
receiver  is  placed  where  those  orders  have  to  be  executed. 
As  at  present  fitted  it  will  be  noticed  that  a  second  receiv- 
ing instrument  is  placed  near  to  the  transmitter.  This  ia 
so  arranged  that  those  sending  the  signal  may  see  by  the 
reply  that  their  message  has  been  correctly  received,  which 
is    done  also  with  many  of  the  mechanical  instr        ^* 
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now  ia  use.  Thus  it  will  be  seen  that  instruments  of  this 
class  can  be  adapted  to  a  wide  range  of  purposes  of  tele 
graph  and  indication  on  board  ship,  a  system  which  saves 
those  in  charge  much  trouble,  seeing  that  it  is  not  neces- 
sary to  have  a  totally  different  description  of  instrument 
for  each  purpose.  Fig.  7  illustrates  the  instruments  and 
circuits  of  a  complete  set  of  electric  telegraphs  as  fitted  on 
board  a  battleship. 

The  great  points  of  importance  of  electric  telegraphs 
and  indicators  over  mechanical  appliances  may  be  briefly 
enumerated  as  follows  : 

L  The  wires  required  for  electric  telegraphs  are  fixed  to 
the  ship  and  no  movement  is  required,  whereas  with 
mechanical  telegraphs  the  wires  used  are  constantly  moving; 
thus  they  are  liable  to  wear  out  more  rapidly,  to  get  stuck^ 
and  to  get  off  their  pulleys  owing  to  vibration,  a  blow,  or 
stretching. 

2.  As  the  electrical  telegraph  wires  are  fixed,  all  bulk- 
heads can  be  made  watertight,  but  with  mechanical  systems 
the  moving  wires  must  have  a  free  passage  through  bulk- 
heads, thus  impairing  the  wator-tightness  of  the  division, 
and  by  this  means  ^destroying  to  a  certain  extent  its  value 
ai  a  bulkhead. 


3.  As  it  does  not  matter  whether  the  electrical  wires 
expand  or  contract  from  excessive  heat  or  cold  it  hsis  the 
advantage  over  the  mechanical  wires,  which  are  constantly 
giving  trouble  owing  to  expansion  and  contraction. 

4.  The  mechanical  system  is  more  costly  and  trouble- 
some to  fit. 

The  transmitting  and  receiving  instruments  of  both 
mechanical  and  electrical  systems  are  satisfactory,  but 
seeing  that  so  many  points  are  in  favour  of  the  electrical 
system  we  may  hope  that  electricity  will  soon  be  uni- 
versally  employed  for  these  purposes. 

The  question  of  motors  has  of  Late  been  occupying  the 
minds  of  electricians  in  regard  to  their  application  to  uses 
on  board  ships.  There  are  many  points  in  favour  of  their 
adoption  for  some  classes  of  work  where  small  engines  ate 
now  employed,  especially  where  high  speed  is  permissible, 
such  as  in  the  case  of  pumping,  driving  of  fans,  working  of 
hoists,  fire-engines,  and  the  like.  A  few  advantages  which 
the  motor  possesses  are  : 

1.  The  power  to  work  is  more  easily  carried  through  the 
shipi  seeing  that  it  only  requires  a  fixed  cable  instead  of  a 
Ateam  or  water-pressure  pipe. 
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2.  There  is  also  less  loss  upon  the  road. 

3.  The  bulkheads  are  not  damaged  by  the  cable  jiassing 
through  them  to  such  an  extent  as  when  pipes  are  used. 

4.  No  appreciable  heat  ie  given  ofi  by  the  wires,  whereas 
if  steam  is  used,  the  compartments  through  which  it  passes 
naay  sometinies  be  overheated,  and  leakage  from  the  pipes 
may  also  do  much  damage  to  any  stores  or  cargo  which 
happen  to  be  in  the  compartments  through  which  the  pipes 
pass, 

5.  The  very  small  space  occupied  by  the  wires  as  com 
pared  with  steam-piping. 

6.  The  cost  of  cable  and  installation  is  less  than  that  of 
piping. 


no.  9,— Worm  Ofarlng. 

For  ventilating-fans  it  is  possible  to  make  use  of  the 
high  speed  attained  in  motors  without  any  interveninj; 
gear,  or  in  a  handing-roam  of  a  magaiiine  for  bollards  and 
small  hoists,  where  steam  ta  objected  to.  It  is  under  such 
circumstances  that  motors  have  been  most  successfully 
employed.  They  may  with  equal  success  >je  applied  t^ 
centrifugal  pumps  and  any  other  machinery  of  high  speed 
It  is  quite  possible  that  in  the  near  future  a  slow-speed 
motor  will  be  invented  specially  to  meet  slaw-speed  require 
meats,  and  then  a  further  change  will  probably  take  place 
in  many  auxiliary  engines  now  using  steam  and  water.     At 


stans  now  being  built  for  the  Dunston  Flour  Mills.    A 
diagram  of  this  worm  gearing  is  shown  in  Fig.  8. 

Messrs.  Siemens  Bros,  have  also  arranged  another  method 
of  gearing  by  which  the  speed  of  a  motor  can  be  reduced, 
and  by  this  means  a  winch  or  capstan  can  be  successfully 
worked.  The  winch  is  illustrated  in  Fig.  9,  and  is  capable 
of  lifting  5^  tons  at  the  rate  of  100ft  per  minute  with  an 
expenditure  of  35,000  watts.  It  is  complete  upon  a 
cast-iron  base-plate,  and  is  driven  in  either  direction  by 
a  motor  placed  in  a  watertight  metal  cover.  The  motor 
is  of  the  horseshoe  type,  with  armature  above  the  electro- 
magnets— the  baae-pl:Lte  of  the  winch  forming  in  part  the 
yoke-piece.  The  controlling  lever  is  to  the  right  of  the 
operator,  and  actuates  an  electrical  switch,  which  is  en- 
closed in  a  watertight  box  fixed  to  the  frame  of  the  winch. 


Flo.  0.— Kloctric  Winch, 

When  the  lever  is  in  middle  position  no  current  passes 
through  the  motor,  but  by  moving  it  in  the  one  direction 
or  the  other — that  is,  away  from  or  towards  the  attendant — 
the  motor  revolves  in  corresponding  directions,  its  speed 
being  regulated  by  the  angle  through  which  the  lever  is 
turned.  The  motor  is  geared  to  the  winch  by  means  of 
helical  gearing,  and  a  quick  motion  is  provided  for  light 
work,  to  secure  which  the  lever  in  the  centre  of  the  winch 
is  provided,  so  that  by  moving  it  to  the  right  or  left  the 
necessary  alteration  is  made  in  the  gearing  of  the  winch 
A  foot  lever  is  placed  in  a  convenient  i)ositioDy  and  is  ia 


FIO.  lO.-^lemeiu-BelllMConiblnftUOD. 


present  if  it  be  required  to  train  or  elevate  a  gun  by  motors 
the  amount  of  gearing  necessary  to  reduce  the  speed  of  the 
motor,  which  to  work  efficiently  must  run  at  from  500  to 
600  revolutions  per  minute,  absorbs  a  very  great  propor- 
tion of  the  power,  besides  adding  considerably  to  weight 
and  cost  of  machinery. 

Messrs.  Scott  and  Mountain  have  recently  gone  thoroughly 
into  such  questions,  and  their  endeavours  have  met  with 
Tery  marked  success.  In  one  case,  ivhich  may  be  taken  as 
a  sample  of  many  others,  the  motor  worked  at  720  revolu- 
tions per  minute  through  a  worm,  driving  a  worm  shaft 
at  30  revolutions  ]>er  minute  (the  loss  of  power  by  worm 
friction  ia  said  by  the  makers  to  be  less  than  15  per  cent.) 
while  giving  off  12  h.p.  The  small  working  model  on  the 
table  Illustrates  this  system,  which  is  applied  to  two  cap- 


connection  with  the  brake  on  the  barrel  shaft  in  the  usual 
manner. 

In  some  cases  for  cargo-lifting  electric  motors  might 
with  advantage  be  used,  as  will  be  seen  by  watching  the 
small  working  model  of  a  bollard.  The  small  model  fan 
now  working  gives  a  clear  idea  of  its  capabilities  and  the 
ease  with  which  it  can  be  worked  at  a  distance  from  the 
aource  of  its  power. 

In  addition  to  the  above  applications  the  motor  has  been 
most  successfully  adapted  to  give  power  for  drilling  pur- 
poses on  board  ships.  One  of  the  latest  examples  of  this 
is  seen  in  the  electric  drill  on  the  table. 

With  all  these  appliances  to  be  worked  electrically  on 
board  ship,  the  next  point  to  be  considered  is  the  power 
for  driving  them.     There  *ire  two  courses  open  :  First,  the 
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engines  and  dynamos  which  are  used  for  running  the 
electric  light  may  also  be  employed  to  give  power  to  a 
large  number  of  auxiliary  machines  ;  second^  we  may  use 
primary  or  secondary  batteries,  but  it  is  found,  however, 
to  be  advisable  to  use  current  generated  by  the  dynamo, 
and  not  use  batteries  except  in  case  of  breakdown. 

There  are  now  many  engines  and  dynamos  in  the  market, 
each  in  turn  claiming  some  advantage  over  its  follows. 
Amongst  others,  one  which  has  given  great  satisfaction  all 
round,  is  a  Siemens-Belliss  combination,  illustrated  in 
Fig,  10.  The  whole  plant  is  designed  upon  thoroughly 
practical  ideas,  and  is  an  excellent  machine  for  efficiency 
and  long  runs.  Fig.  11  illuetratea  a  special  feature  of  the 
eagiaea — viz.,  the  valve  gear.     It  will  be  seen  that  the 


Kio.  11.— Vilve  Gear. 


high  and  the  low  pressure  slide  valves  are  of  the  piston 
type,  placed  in  line  with  each  other,  working  in  the  same 
valve  chamber,  and  driven  by  the  same  eccentric.  The 
lubrication,  always  an  important  point  in  engines  having 
to  make  long  continuous  ruus  at  a  high  rate  of  speed,  has 
been  carefully  considered  in  these  machines.  The  water  con- 
sumption per  electrical  horse-power  per  hour  is  found  to  be 
about  34lb.  of  water  converted  into  steam  at  1001b.  working 
pressure.  These  machines  run  at  a  speed  of  about  320 
revolutions  per  minute,  and  great  numbers  of  them  have 
been  Etted  into  cruisers,  but  for  the  merchant  service  it  is 
an  open  question  whether  the  speeds  might  not  be  increased 
with  advantage.  By  enclosing  their  engines,  Messrs.  Belliss 


to  meet  this  point  At  the  present  time  there  are  many 
young  engineers  who  have  attended  electrical  classes,  or 
have  been  through  a  proper  electrical  training  college, 
besides  having  qualified  themselves  as  marine  engineers. 
One  engineer  with  this  knowledge  would  take  his  turn 
with  the  other  engineers,  and  by  this  means  the  staff 
to  navigate  a  ship  would  not  be  increased.  As  soon  as 
aea-going  engineers  Bnd  that  preference  will  be  given  to 
those  with  an  electrical  knowledge,  and  the  Board  of 
Trade  make  it  essential  for  all  marine  engineers  in  future 
examinations  to  pass  in  electrical  subjects,  the  difficulty 
disappears.  The  sbipbuiluers  and  engineers  of  this  district 
are  well  able  to  take  the  lead  in  this  subject  (as  they  so 
generally  do  in  other  matters),  and  by  judiciously  intro- 
ducing electrical  mechanism,  well  devised,  cheaply  con- 
structed, and  economically  worked,  they  may  bring  more 
orders  to  the  North-East  Coast. 

In  closing,  the  writer  would  take  this  opjwrtnnity  of 
expressing  his  indebtedness  to  those  who  have  so  kindly 
assisted,  by  the  loan  of  apparatus  and  the  supply  of  power 
for  the  work  of  this  evening,  and  by  the  loan  of  tHua- 
tratious  for  this  paper.  The  signalling,  telegraphs,  night- 
sighta,  fuses,  tube  examiners,  and  connections  by  Messrs. 
Sir  W.  G.  Armstrong,  Mitchell,  and  Co.  The  accumula- 
tors, diagrams,  motors,  and  drilU  by  Messrs.  Scott  and 
Mountain.  The  projector,  diagrams,  and  motor  by  Messrs. 
C.  A.  Parsons  and  Co.  The  motor  and  fan,  beaters  and 
power  by  the  Newcastle  and  District  Electric  Company. 
The  valuable  information  and  diagrams  supplied  by  Messrs. 
BoUiss  and  Co.  Messrs.  Siemens  for  diagram  of  winch. 
The  electric  grill  from  the  patentee,  Mr.  Andrew  Wallace, 
Newcastle, 


ELECTRIC  LIGHT  AT  THE  BRUSSELS  POST  OFFICE. 


Our  own  General  Post  Office  has  for  a  long  time  been 
cited — with  justice,  too — by  its  engineer  and  others  as  an 
admirable  instance  of  the  employmeut  of  efficient  and 
economical  methods  of  artificial  illumination  ;  and  it  is  not, 
perhaps,  surprising  that  those  who  deal  so  largely  with 
telegraph  work  should  become  the  first  to  utilise  the  best 
means  at  their  disposal  for  the  comfort  and  convenience 
both  of  employes  and  the  public  who  use  the  building. 


I 


yio.  12.—ParaDDi  nnd  Co.  •  CombloaCion. 
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have  no  difficulty  in  running  their  machines  up  tu  more 
than  600  revolutions  per  minute,  special  urrangemetits  being 
made  to  force  the  oil  through  the  bearings  and  thus  keep 
them  free  from  overheating. 

Several  other  makers  have  also  devoted  some  time  to  the 
design  of  dynamos  and  engines,  such  as  Messrs.  Scott  and 
Mountain.  Amongst  these  also  are  the  excellent  machines 
of  Messrs.  C.  A.  Parsons  and  Co.,  of  Heaton,  illustrated 
in  Fig.  12.  They  have  lately  been  very  much  improved, 
both  in  design,  efficiency  in  running,  and  ateara  consump- 
tion. When  economy  of  first  cost,  weight,  and  space  are 
of  great  importance  there  is  no  rival  to  these  combined 
engines  and  dynamos.  Its  electric  governor  is  perhaps  the 
most  perfect  in  the  market. 

Now  comes  the  important  question  as  to  who  shall  look 
after  these  machines,  to  keep  them  in  working  order,  and 
to  rei>air  them  when  they  go  wrong.  It  is  not  at  all  difficult 


Belgium  is  too  enterprising  a  country  to  be  left  far 
behind  in  a  matter  of  this  kind  ;  and  the  General  Post  and 
Telegraph  Office  at  Brussels,  in  its  new  building,  has  been 
provided  with  a  very  complete  installation  of  electric  light, 
some  details  of  which  will  be  read  with  interest  as  they 
are  given  in  the  Bidldln  of  the  Belgian  Society  of  Elec- 
tricians. 

The  installation  at  the  Brussels  Post  Office  has  been 
carried  out  by  the  Compagnie  Internationale  d'Electricit^  of 
Li6ge,  and  comprises  plant  sufficient  for  the  maintenance  of 
60  arc  lamps  of  various  candle-powers  (the  current  used  for 
these  lamps  ranging  from  6  to  10  amperes),  and  the  equiva- 
lent of  900  incandescent  lamps,  each  of  16  cp,  G-as-jeta — 
even  as  a  stand-by  in  the  event  of  possible  accident — are 
conspicuous  by  their  absence  throughout  the  building,  but 
the  extreme  care  shown  in  the  designs,  and  a  complete 
duplication  of  plant,  are  sufficient  to  give  confidence  in  the 
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Bew  light,  even  under  the  important  conditions  of  public 

Eoffice  work.     The  details  of  this  inetallatioa  are  as  follows  : 

Steam   Plant. — Three    multitubular    boilers,  of    the  De 

^Mjer  type,  are  employed  to  furnish  the  necessary  steam 

Ipoveri  each  having  a  total  heating  surface  equal  to    120 

[■GQ&re  metres,  or   rather  more   than    1,200   square  feet. 

These   boilers    serve    not   only   to  operate    the  dynamo 

engines,  but  also  supply  steam  for   pumps  working   the 

necessary  water  service  (up  to  a  height  of  some  60ft.  above 

I  ground-level),    and  for   air  compressors   employed  in  the 

[  pneumatic   telegraph   system.      One   boiler  is   kept  as  a 

'reserve,  and   the   load  divided   amongst  the  other   two, 

though  either  u  capable  on   emergency  of   carrying  the 

whole.     Feed-water  is  obtained   either  from  the  city  mains 

or  from   an  artesian  well.     The  boiler  flues  are  connected 

with  two  smoke  stacks  90ft.  high. 

Steam- Engines, — The  engrne-room  contains  two  horizontal 
steam-engines  with  variable  expansion  gear  on  the  Hertay 
^system,  constructed  by  the  Phenix  Company,  of  Ghent. 
At  80  revolutions  per  minute,  these  engines  are  each  rated 
&t  75  effective  horse-i>ower  :  the  cylinders  are  '43  metre 
^(about  17in.)  in  diameter,  and  the  stroke  S  metre  (about 
*31in.).  The  engines  are  of  a  non  condensing  type,  owing 
lai^ely  to  lack  of  space,  etc.,  for  suitable  condensing  appli- 
ances ;  but  the  exhaust  steam  can  be  used — with  a  back 
pressure  of  some  25  per  cent. — for  heating  the  premises. 
An  intermediate  shaft,  running  at  200  revolutions  jier 
minute,  is  driven  by  manilla  hemp  ropes  from  each  engine, 
ftnd  the  two  shafts,  being  in  line,  can  be  connected,  if 
desired,  at  any  time  by  means  of  a  coupling.  The  rope 
pulleys  being  also  thrown  in  or  out  as  desired  by  clutches, 
it  is  thus  possible  to  drive  both  shafts  from  either  engine. 
The  specification  stipulated  for  power  to  drive  an  excess  of 
30  per  cent,  over  the  normal  load,  so  that  one  engine  is 
capable  of  doing  all  the  work. 

Dpiamos. — The  dynamos  employed   are  oj>erated  from 

the  countershafts  by  means  of  leatlier  belting.     Thoy  are 

of  the  Pieper  type,  shunt  wound,  with  four  poles.     At  a 

normal  speed  of  585  revolutions  per  minute  they  give  350 

amperes  at  1 10  volts, but  may  be  pushed  to  give  450  amperes 

without  raising   the   temfterature   by    more   thatt    30deg. 

Resistances  are  provided  for  insertion  in  the  shunt  in  order 

to  raise  the  E.M.F.  to   IGO  volts  when  charging  accumula- 

■  tors,  and  automatic  cut-off  switches   are   fixed   on   the  dis 

I  tributiug  switchboard  to  prevent  the  batteries  discharging 

(through  the  machines,  and  also  to  protect  one  machine 

against  the  other. 

Main  SwiUhboard. — This  is  so  arranged  that  the  lighting 
may  be  effected  from  the  machines  or  batteries  as  desired, 
and  enables  the  engineer  to 

1.  Charge  from  one  dynamo  and  run  direct  from  the  other. 

2.  Discharge  batteries,  with  both  dynamos  in  parallel. 

3.  Run  lights  from  batteries  alone. 

4.  Run  lights  from  one  dynamo  in  parallel  with  batteries. 

5.  Run  lights  from  both  dynamos,  with  batteries  either  cut 

out  or  coupled  to  the  mains  as  an  auxiliary. 
Other  switchboards  are  provided  for  the  necessary  safety 
fuses  on  each  circuity  ammeters,  etc.,   and  also  for  self- 
recording  instruments  showirig  the  variations  in  voltage, 
and  an  ammeter  registering  the  ampere-huurfi. 

AccumuJaiors. — The  battery  of  accumulators  is  formed  of 
122  Tudor  cells,  arranged  in  two  series  of  61,  coupled  in 
parallel.  Each  battery  has  a  capacity  of  750  ampere-hours, 
with  a  normal  discbarge  of  250  amperes,  but  capable  of 
being  pushed  to  500  amj>ere8. 

Circuits. — Each  floor  of  the  buildin^;  comprises  a  separate 

circuit,  to  which  are  led  four  feeders,  two  positive  and  two 

negative,  the  cables  having  an  insulation  resistance  of  100 

megohms  per  kilometre  ;  for  the  basement  floors,  a  still 

higher   insulation — 300   megohms  per    kilometre — is  em- 

^ployed.     From  each  circuit  are  led  branches,   protected  by 

laafety  fuses,  supplying  not  more  than  five  or  six  lamps;  the 

[branch  wires  are  carried  tbrou£;h  Bergmann  paper  tubes, 

thither  sunk  into  the  walls  or  decorated  and  ornamented  so 

not  to  appear  unsightly  when  exposed.     Tba  feeders  are 

-of  bare  copper,  carried  up  an  air-shaft  on  each  side  of  the 

building. 

In  order  to  avoid  any  possible  mishap  to  the  circuits  that 
Mrve  the  more  important  parts  of  the  building — such  as 


the  general  instrument-room — special  conductors  or  cables 
are  carried  direct  to  the  switchboard  in  the  engine-room,  so 
that  in  case  of  accident  to  the  ordinary  circuits  the  lights  may 
still  bo  kept  going.  On  the  ground  floor  of  the  building, 
where  important  and  valuable  mails  are  constantly  being 
hattdled,  and  where  failure  of  the  light  would  prove  most 
serious,  the  circuit  is  doubled — one  set  of  cables  being 
quite  independent  of  the  other — and  each  feeding  a  diffe- 
rent set  of  lamps,  on  the  interior  or  private  parts,  and  the 
exterior  or  public  parts  respectively  ;  and  the  whole  floor 
is  also  lighted  by  arc  lamps,  so  that  there  are  practically 
three  separate  circuits,  and  but  little  or  no  danger  of  com- 
plete failure.  The  whole  system  of  conductors  is  arranged 
for  a  fall  ofjpressure  between  engine-room  and  lamps  not 
exceeding  two  volts.  Much  of  the  credit  following  on  the 
successful  working  of  this  installation  is  due  to  its 
designer,  M.  Boulvin,  Engineer  of  Telegraphs, 


GLAZING  IN  CENTRAL  STATIONS. 


In  many,  if  not  most,  of  the  central  stations,  a  large 
|X)rtiou  of  the  roof  is  covered  with  glass.  Success  is  usually 
due  to  the  attention  paid  to  details,  and  though  the  adop- 
tion of  this  style  of  glazing  or  that  style  will  not  make  a 
bad  central  station  into  a  good  one,  a  proper  system  of 
glazing  will  save  some  trouble  and  annoyance.  No  doubt 
the  designers  of  the  central  station  in  the  North-road  at 
Brighton,  and  the  Portsmouth  central  station,  carefully 
examined  the  many  systems  of  glazing  before  adopting 
Rendle's  patent  system.  A  slight  examination  of  this 
system,  however,  will  show  its  many  advantages.  It 
almost  to  the  initiated  savours  of  Rip  Van  Winkleism  to 
talk  about  lead  or  putty  in  glazing,  yet  it  is  doubtful 
if  the  new  systems  are  at  ail  well  known  or  used 
except    at    railway    stations     and     suchlike     buildings. 


SCREW  B0LT5lNUT 


|C0N0EN5ATI0N 
CUTTER 
Keii'Ue')  I'utcitt  Syitoni  of  Glueing. 

A  glass  roof  is  very  convenient.  There  cannot  be  too 
much  light  in  any  room  where  there  is  moving  machinery. 
Plenty  of  light  helps  the  men  to  see  what  they  have  to  do, 
{  and  to  avoid  dangers.  But  to  enter  into  a  discussion  of 
the  value  of  more  light  with  electrical  engineers  is  worse 
than  carrying  coal  to  Newcastle.  Let  us  say  briefly,  then, 
that  the  system  of  glazing  adopted  at  Brighton  and  Ports- 
mouth does  away  entirely  with  the  use  of  putty  and,  what 
is  more  imi)orUnt,  effectually  prevents  the  dropping  of  con- 
densation water,  of  which  there  must  always  be  consider- 
able quantities  when  steam  is  employed.  Another  important 
advantage  is  that  this  form  of  glazing  is  not  affected  by 
the  constant  vibration  caused  by  moving  machinery.  Not 
long  since  we  visited  a  central  station  with  large  quantities 
of  glass  in  the  roof,  glazed  with  putty.  It  needs  little 
foresight  to  know  that  troubles  must  arise,  and  we 
shdll  not  be  surprised  to  hear  that  the  system  has  been 
changed.  Tbe  saving  in  painting  must  form  a  considerable 
item  by  adoptingaputtylessform  of  gUzing,  hence  lowering 
the  cost  of  miiintdining  tbe  station.  The  illustration  given 
herewith  shows  at  a  glance  the  simplicity  of  the  system. 
By  means  of  the  screw,  bolt,  and  nut  the  glass  is  clamped 
between  the  metal  capping  ;  the  material  being  so  arranged 
as  to  form  water-channels  for  any  leakage  between  cap  and 
glass  and  for  the  condensation  water  on  the  inner  side  of 
the  glass.  We  think  that  engineers  and  architects  who  have 
to  prepare  plans  for  central  stations  will  not  fail  to  examine 
the  merits  of  this  system — which  has  proved  its  value  and 
been  adopted  for  many  Government  and  municipal  buildings, 
as  well  as  in  many  railway  stations. 
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HOISSAN'S  ELECTRIC  FURNACE. 


I 


I 
I 

I 


We  recently  gave  a  short  note  of  the  work  uf  M.  Moiasau 
with  electric  furnaces.  We  now  give  the  full  text  of  his 
communication,  which  will  be  found  of  sufBcient  interest 
to  warrant  its  reproduction: 

The  discovery  of  the  oxygen  blow-pipe  by  Henri  Saint 
Claire  Deville  and  Debray  has  rendered  the  greatest 
service  to  the  science  of  chemistry.  Not  only  by  moans 
of  this  nppar&tus  has  it  been  made  easy  to  melt  platinum, 
to  obtain  now  alloys,  but  we  have  been  able  to  extend  and 
generalise  a  certain  number  of  questions  of  mineral 
chemistry. 

The  temperature  that  can  be  obtained  with  this  appa- 
ratus, fed  by  lighting-gas  and  oxygen,  is  about  2,500deg.  C. 
We  know  that  Deville  and  Debray  could  find  only  one 
substance,  quicklime,  to  resist  this  high  temperature. 

Having  required  in  previous  researches  to  submit  various 
bo<iies  to  a  temperature  above  2,000deg.  C,  I  thought  of 
using  heat  of  the  electric  arc.  After  several  trials,  I 
arrived  at  an  arrangement  which  has  the  advantage  of 
extreme  simplicity.  This  new  furnace  is  formed  of  two 
bricks  well  squared,  formed  of  quicklime,  kid  one  upon 
the  other.  The  lime  bricks  may  be  replaced  by  two  brick?* 
of  calcined  magnesia  thoroughly  free  from  fusible  salts,  pre- 
pared under  the  conditions  indicated  by  M.  Scbloesing. 

We  have  also  attempted  to  construct  the  same  apparatus 
in  gas  carbon  ;  but  in  this  case  the  loss  of  heat  by  conduc- 
tion is  too  great  for  a  sufficiently  high  temperature  to  be 
attained.  The  lower  brick  has  a  longitudinaL  slot  which 
carries  the  two  electrodes,  and  in  the  centre  is  formed  a 
small  cavity  which  forms  the  crucibie.  This  cavity  may 
be  more  or  less  deep,  and  contained  a  coating  of  several 
centimetres  of  the  substance  which  is  to  be  submitted  to  the 
calorific  action  of  the  arc.  A  small  crucible  of  gas  carbon 
may  be  also  inserted  containing  the  material  to  be  calcined. 
Lastly,  when  the  reduction  of  oxides  is  desired,  or  the 
fusion  of  metals,  larger  crucibles  are  u&ed,  and  a  cylindrical 
opening  pierced  in  the  upper  brick  allows  the  operator  to 
let  fall  from  time  to  time  into  the  furnace  small  cartridges 
formed  of  the  compressed  mixture  of  oxide  and  carbon. 

The  furnace  is  therefore  simply  a  single  arc,  and  the 
diameter  of  the  carbons  which  serve  as  conductors  will 
naturally  vary  in  size  according  to  the  strength  of  the 
current.  After  each  experiment  the  end  of  each  carbon  is 
found  to  be  entirely  tiansformed  into  graphics. 

In  our  first  researches  we  u^ed  a  small  Edison  dynamo, 
driven  by  a  4  h.p.  gas-engine.  Usually  the  current  em- 
ploye<i  in  the  ftirnuce  was  30  amperes  at  55  volts.  The 
temperuture  obtained  did  not  greatly  exceed  2,250deg.  C 
In  a  secotid  set  uf  experiments  we  utilised  the  power  pro 
duced  by  a  gap  engine  of  8  h.p.  The  measuring  instru- 
ments indicated  100  amperes  and  45  volts.  The  temperature 
attained  was  about  2^500deg.  Bui,  finally,  owing  to  thi- 
kindness  of  M.  Violle,  we  were  able  to  undertake  a  third 
set  of  experiments  at  the  Conservatoire  des  Arts  et  Metiers 
at  Paris.  We  had  there  at  our  dis|>osition  an  ent;in[?  ol 
f)0  h.p.,  and  the  arc  obtained  used  450  amperes  at  70  volts. 
The  temperature  was  about  3,000deg.  U.  We  have  greiitly 
to  tbank  M.  Tresca.  who  gave  much  watchful  help  in  this 
last  set  of  experiments. 

When  higb-tension  currents  are  used  it  is  well  to  take 
certain  precautions,  aud  to  insulate  the  two  conductors 
carefully.  Moreover,  even  with  currents  of  30  amperes  ai 
50  volts,  such  as  employed  in  the  first  set  of  experiments, 
it  ia  absolutely  necessary  not  to  expose  the  face  to  a  pro 
longed  action  of  the  electric  light,  and  always  to  protect 
the  eyes  with  dceply^coloured  glasses.  Electric  sunstrokes 
have  been  frequent  at  the  commencement  of  these  re- 
searches, and  the  irritation  produced  by  the  arc  upon  the 
eyes  may  lead  to  very  painful  congestion. 

The  temperatures  obtained  in  these  series  of  experiments 
are  only  approximate.  But  M.  Violle,  not  content  with 
furnishing  the  moans  to  pursue  this  work,  was  good 
enough  to  undertake  specially  the  determination  of  the 
temperatures  by  procesflea  which  he  will  shortly  present  to 
the  Academic. 

As  soon  as  the  temperature  rises  to  about  2,500deg  C, 
Ume,   strontium,    and   magnesium    crystallise    in    a    few 


minutes.  If  the  temperature  rises  to  3,000deg.  the  material 

of  the  furnace  itself  melts  and  runs  like  water.  At  this 
temperature  carbon  rapidly  reduces  oxide  of  calcium,  and 
the  metal  is  given  off  in  abundance  ;  it  unites  freely  with 
the  carbon  of  the  electrodes  to  form  a  carbide  of 
calcium,  red  hot,  and  liquid,  which  can  be  easy  to 
recover.  The  sesqui-oxido  of  chromium,  the  magnetic 
oxide  of  iron  are  melted  rapidly  at  the  temperature  of 
2,250deg.  C.  The  eesqui-oxide  of  uranium,  heated  alone, 
is  reduced  to  the  state  of  black  protoxide  crystallised  in 
long  prisms.  The  oxide  of  uranium,  which  is  irreducible 
by  carbon  at  the  highest  temperatures  of  our  furnaces,  is 
reduced  afterwards  at  a  temperature  of  3,000deg.  In  10 
minutes  it  is  easy  to  obtain  a  nugget  of  120  grammes  of 
uranium.  The  oxides  of  nickel,  cobalt,  manganese,  and 
chromium  are  reduced  by  carbon  in  a  few  moments,  at 
2,500deg.  This  is  quite  a  class  ex[>eriment,  not  requiring 
more  than  10  minutes  to  carry  out. 

This  method  has  enabled  us  to  easily  react  with  borax 
and  silicium  upon  metals,  and  to  obtain  borides  and  silicides 
in  very  beautiful  crystals.  It  is  easy,  under  these  con- 
ditions, to  act  at  this  temperature  on  a  number  of  bodies 
simple  and  composite.  We  are  continuing  this  research, 
and  the  results  of  further  researches  will  be  communicated 
shortly  to  the  Acad^mie. 

The  first  work  undertaken  by  the  author  with  the  aid  of 
this  new  arrangement  of  electric  furnace  has  been  U{K)n 
the  metallic  oxides,  pure  and  anhydrous,  of  calcium, 
strontium,  barium,  magnesium,  aluminium,  iron,  titanium, 
copper,  and  zinc.  The  full  examination  of  the  results 
obtained  would  be  beyond  our  scope.  It  must  suffice  to 
mention  the  conclusions. 

Under  the  action  of  a  high  temperature,  varying  between 
2,500deg.  C.  and  3,000deg.  C,  magnesium,  lime,  strontium 
crystallise  and  then  melt  quickly  ;  boric  acid,  protoxide  of 
titanium,  aluminium,  are  rapidly  volatilised,  and  the  oxides 
of  tbe  iron  family,  stable  at  high  temperatures,  produce 
melted  masses  bristling  with  small  crystals.  In  all  these 
experiments  a  simple  raising  of  the  temperature  has  thus 
determined  tbe  crystallisation  of  the  metallic  oxides. 


AN  ELECTRICAL  FIRE  ALARM. 

It  is  well  known  that  numerous  experiments  and  a 
variety  of  apparatus  have  been  designed  to  indicate,  at  the 
earliest  possible  moment,  an  outbreak  of  fire.  The  latest 
apparatus  with  which  we  are  acquainted  is  that  which  we 
herewith  illustrate,  and  which  is  being  introduced  by 
Messrs.  Stockman  and  Doyle,  3,  Poet's-coi-ner.  The  inven- 
tion consists  of  three  parts — an  air-box,  Fig.  1 ,  a  pulsator, 


Kio.  a.— Imllcator, 


Kio.  1— PiUiftlor. 


Fig.  2,  and  an  indicator,  Fig.  3.  The  action  of  the  appa- 
ratus appears  to  be  as  follows :  The  air-box  is  placed 
at  the  top  of  the  room,  and  the  heat  currants  which 
ascend  surround  the  thin  sheet-copper  covers,  7, 
Fig.  1.  The  enclosed  air  expands,  tbe  action  of 
expansion  being  directed  through  the  pulsator  tube, 
a,  Fj<.    2,   till    the   action   of  expansion  reaches   a  fine 
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Indiarubber  diaphragm,  shown  in  Fig.  2,  which  is  thus 
raised.  The  raising  of  this  diaphragm  lilts  the  rod,  i*, 
which,  in  its  turn,  lifts  a  platinum  contact-piece,  g,  till  it 
touches  the  binding  screw,  h.  This  completes  the  electric 
circuit  and  energises  the  electromagnet  wi,  Fig.  3.  The 
armature  of  the  electromagnet  o  is  pulled  down  and  lifts 
the  hooked  end  of  the  lever,  n,  out  of  the  notch  in  the 
semaphore,  .«.  The  semaphore  being  thus  released,  falls 
and  makes  contact  with  the  contact-piece,  x,  Ftg.  3,  com- 
pleting a  belt  circuit,  and  so  long  as  the  semaphore  remains 
in  contact  with  x,  the  bell  continues  to  ring. 

A  little  examination  of  this  arrangement  will  show  that 
the  indicators  may  be  placed  at  any  central  point  where, 
when  the  bell  is  rung  and  indication  given,  attention  will 
immediately  be  called,  and  by  putting  the  number  of  the 
room  or  the  name  of  the  room  upon  the  indicator,  the 
exact  position  of  the  point  where  the  extra  heat  is  being 
generated  is  known,  Of  course  it  is  impossible  to 
determine  the  exact  value  of  this  apparatus  without 
extensive  experiments.  It  will  have  to  be  so  calibrated 
(if  we  may  use  the  term  in  this  connection)  that  an 
increase  of  temperature  due  to  large  fires,  all  the  gas- 
burners  being  alight,  and  ordinary  actions  by  which  the 
temperature  of  a  room  is  increased,  will  have  no  oiect  in 
ringing  the  bell.  That  seenoa  to  be  the  only  difficulty, 
to  determine  the  point  where  the  dangerous  temperature 
begins  and  the  ordinary  temperature  ends.  We  trust, 
however,  that  the  apparatus  may  prove  to  be  effective  for 
the  purpose  for  which  it  has  been  designed. 


ST.  PANCRAS. 


The  foUowinff  statement  of  accounts  at  Slst  December,  1892, 
nnder  the  St.  Pancraa  Electric  Lighting  Order,  1883,  is  issued  by 
the  Vestry  of  St.  Pancras  : 

Dr.  Revenue  Account  at  Decembeb  31,  1892. 

To  Generation  of  Electricity.  £      a.   d» 

Coal  or  other  fuel,  including  dues,  carria^,  un- 
loading, storing,  and  all  expensee  of  placing  the 
same  on  the  works 

Oil,  waste,  water,  and  engine-room  stores   

Waees  at  generating  station 

Sundry  petty  expenses 

Repairs  and  maintenance  as  follows  : 

Buildings £2  13    2 

Enginee,  boilers 209    5    6 

Oynamos,    exciters,    accumulators, 

etc.     42  II     5 

Other  machinery,  instruments,  and 

tools  8    7    8 


3,010  17 

4aS  18 

U98:{  12 

44  17 


Loss  received  for  old  material.. 


262  17 
I     2 


2GI  15     3 


Sl'i  6  11 
27ti  10  7 
232  14    :i 


281     2    » 


20  16 


To  Royalties,  etc. 
Licenses  for  mains  laid  on  LVown  property 

To  Management  Expen^e^. 
Salaries— VIZ.,  engineers'  de[>artment 

and  clerical  stan 

Stationery  and  printing;   

General  estAblishment  cliarges  

To  IHstribution  of  Electricity, 
Wages    and    other    remuneration    to 

tineemen,  fitters,  labourere  

Bepnini,  mnincenance.  and  rencwaUof 

main?  of  all  clasfies,  including  mate- 
rials and  layiuf;  the  Aauie 

Repairs,   maintenance,   and   renewals 

of  meters,  bwitches.  fuses,  anrl  other 

apparatus  on  consumers'  prcminori  . 
linA  and  wuUir  at  substation  

To  Public  Lamps. 

Carbons . 

I  Attending    

Repairs 

To  Ijaw  and  Parliamentary  Charges.     

Law  ox|jen»c«  228     1 

Parliamentary  char^^es 163  16 

To  S|>ecial  Charges.  

Insanince.«,  etc.  79  12 

ExponseB  fixing  meters,  etc.,  on  con- 

sumerii'  premises    188 


5.735 
2X 


1.321   II 


s    7 

154  11 
1»1  0 
13  12 


11 
0 

7 
I 
6 

0 
4 


;i27 


1    10 


0 
8     2 


3o9    4 


3i)l    17 


268    0  11 


Mpotal  ex[>ondituro  8,427     8 

balance  earned  to  not  revenue  account    2,575  14 


£11,003    2    i} 


Cr.  £      8.    d. 

Sale  of  current  per  meter  at  3d.  and  6d.  per  B.T.U.  8.167    7    8 

Public  lighting     2,040    8    0 

Rental   of    meters   and    other  apparatus    on    con- 
sumers'premises 152  12  U 

Rent*  from  houses  on  spare  land    426  14    0 

Work  done  on  consamera*  premises    195  19    8 

Sale  of  lecture*'  and  reports 19  19    0 


£11,003    2    6 


l>r.                          Net  Rkvente  Account.  £      s.  d. 

Interest  on  mortgage  debt  accruerl  due  to  date  2,817  U     7 

Interest  on  bank  temporary  loan     901     8     7 

Iriatalmonts  of  pKncipal  of  money  borrowed 4U0    0    0 


£4,119 

Op.  £ 

Balance  brought  from  revenne  account  2,575 

balance  carried  forward 1,543 


Ur. 


£4,119 
£ 


0  2 

8.  d. 

14  0 

6  2 


0     2 


GeN'EKAL    BAL.iNCE-SHKeT. 

Liabilities. 

Capital  account :  amount  received 91,269 

Amount  duo  to  contractors  3,075 

Sundry  creditors 1,195 

Interest  accrued  on  loans , 994 


d. 

9 
9 
4 
9 


£96.534    6    7 

Assets.  £      B.    d. 

amount  expended  for  works   B8,9l.S  17    2 


Cr. 

Capitol  account 

Stores  on  hand  at  December  31,  1892 

Coal    £130 

Oil,  waste,  etc.  32 

General    848 


1,010    9  2 

Sundry  debtors  for  current  sapplied  to  December 

31.  1892 5,045     1  0 

Cash  in  hand « 21   13  1 

Net  revenue  acconnb 1,543    6  2 


£96,534    6    7 


LEGAL    INTELLIGENCE. 


Hi 

H 


TIBBITS  V.  ALABASTER  AND  OTHERS. 

In  the  Queen's  Bench  Division,  on  Wednesday,  tho  15th  insfc., 
beforo  Mr.  Justice  Mathow  and  a  special  jury.  Dr.  Herbert 
Tibbits,  of  Kegent's  Park,  and  founder  of  tho  West-end  School  of 
Mnnimgo  and  Electricity,  sued  the  proprietors  and  publishers  of 
the  KUctriral  Htritw  to  recover  dnmogos  for  an  alleged  libel. 
Defendants  justified  the  words  complAme<i  of,  and  pleaded  that 
iliey  were  fair  comment  on  a  matter  of  public  interest. 

yir  H.  Webster,  Q.C.,  Mr.  \Vallace,  and  Mr.  (jormnine  appeared 

r  the  plaintilT;  while  Mr.  f^wson  Walton,  ^.C^  and  Mr.  Bankea 

presented  tho  defendants. 

This  case,  tho  evidence  of  which  we  oummarised  latit  week,  was 
finished  on  Friday,  and  ended  in  a  verdict  for  tho  dofendnats. 
Upon  tho  verdict  bcin^  k^^'O**  ihero  wa8  considorablo  applause  in 
(^ourt,  which  for  once  was  overlooked.  Elsewhere  we  have  dealt 
with  the  whole  question,  and  shall  content  oumelves  hero  with  n 
very  brief  summary  of  l>lie  op|»o»*in»;j  counsels*  s[>eechcs  and  the 
judge's  fiumminj.'  up. 

Late  on  Thursday  Bfr.  Walton  summed  up  the  evidence  for  the 
defence.  He  contended  that  when  the  pamphlet  under  dispute 
was  sent  for  review  the  only  course  the  defendnnt-s  could  pursue 
was  to  examine  that  pamphlet  and  make  themselves  conversant 
with  the  apparatus  as  was  ordinarily  sold.  Tlieir  criticisms  had 
been  made  under  thoiie  cunrlitionu.  He  contendeil  the  evidence 
wont  to  prove  that  some  at  \^n»l  of  Dr.  Tibbits's  experiment**  were 
with  boltf*  not  metAilicuIly  connected,  and  the  seckets  so  much  in 
ovidenoe  wore  intended,  as  shown  by  quotations  from  the  |Nbmphleb 
isaued  by  Mr.  Harness,  fur  tho  purpose  of  connecting  with  a 
stationary  battery,  It  was  proven  that  the  witness  \Vilson  ^ot 
hiH  belt  without  connections,  then  why  infer  tliat  thoHc  ciuppliodto 
Dr.  Tibbits  were  different?  It  was  strongly  ur^od  that,  in  lact,  this 
wa!«  an  action  by  Mr.  Harness,  and  not  a  bond  Jidt  action  for  Dr. 
Tibbits  ;  that  the  evidence  of  the  defendants  all  went  conclusively 
to  prove  that  the  criticism  was  justiticd  from  tho  internal  ovidcnco 
of  the  imniphlct ;  that  errors  in  the  elementary  laws  of  electricity 
wore  evident,  and  that  the  conclusions  derived  from  the  expert- 
nients  were  fallacious  ;  and  th»t  the  pamphlet  bore  internal 
evident  that  it  was  not  of  the  nature  of  an  ordinary  ox[>ort'n 
rofwrt,  but  appealed  to  the  public  as  the  unsolicited  testimonial  of 
an  independent  medical  man. 

On  Friday  morning  Sir  R.  Webster  made  a  stirring  speech  for 
the  plaintin.  He  would  not  duUkin  the  jury  long,  but  must  refer 
to  tho  extraordinary  manner  in  which  the  case  had  been  conducted 
by  hii4  learned  friends  opjiosing.  The  case  was  Dr.  Tibbits'e,  nob 
Mr.  Harness's  ;  yet  practically  tho  whole  evidence  was  directed 
against  Mr.  Hamese,  and  an  effort  made  that  his  client  was  to 
suHor  for  someone  else's  mistakes.  The  article,  he  bald,  was  an 
attack  on  Dr.  Tibbits.   Read  carefully,  there  was  hardly  a  word  in 
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it  that  could  be  conntrued  ns  a  libel  fl^ainut  Mr.  Harness.  The 
fnctv  were  that  before  18f>2  Dr.  Tibbiu  had  been  sceptical  a« 
to  currents  goin^  through  the  body.  In  hia  book  he  had 
definitely  expreiisod  this  opinion,  but  after  ittx  weeks'  experiment^) 
with  the  belt*  supplied  hiin  by  Mr.  Harncfuit  he  altered  hifl 
opinions,  and  came  to  the  conclusion  that  properly  conetrucled 
bolts  did  cause  a  current  of  electricity  to  go  through  the 
body.  He  pointed  out  that  Dr.  Tibbita  had  declined  to 
investigate  unless  hirt  report,  ^ood  or  bad,  was  accepted. 
He  held  that  any  evidence  that  Mr.  Harness  mi^ht  have  given 
would  not  have  been  relevant  to  the  caf^e,  that  Dr.  TibbitH  hod 
made  on  oath  statements  which  were  entitled  to  be  believed  He 
had  ex{>erimonted  and  demonstrated  to  his  OM-n  satipfaction  that 
current*  did  pass  through  the  bod y»  but  declined  to  give  any 
opinion  as  bo  their  therapeutical  value.  He  held  thut  LordKelvin's 
evidence  and  the  evideace  of  all  the  scientific  witnesses  had 
corroborated  that  of  Ur.  Tibbits'ft.  With  respect  to  the  sending 
out  of  unconnected  belts,  the  only  belt  produced  by  the  defendant* 
was  an  old  one  ho  had  never  seen  before  and  wa»  nietjilUcally  con- 
nected. Attention  wos  then  called  to  l>r.  TibbitB'p  ex{H)rimerits 
and  the  resultn  he  deduced  from  them,  and  it  was  Kujrpested  they 
agreefl  with  those  results  arlmitte<l  hy  scientitic  cx|»erts  as  to 
current  from  hand  to  hand  or  mouth  to  hand.  The  cpicstion  of 
(luantity  of  current  was  next  di<*cu8sed.  Then  the  article  under 
aifiputc  was  carefully  dissected,  and  the  wortls  and  phrases  referring 
to  Dr.  Tibbita  strongly  commented  on,  the  peroration  dealing  with 
the  advertisement  question. 

The  ;)enultimat«  scene  was  the  Hiimminijr  up  of  the  judt^e.  A 
summary  of  his  s(>eech  herewith. 

Mr.  Juatioo  Matbew  snid  :  The  alleged  libol  is  a  criticii^m  on  <\ 
pamphlet  wriltcn  by  chc  jolaintitf  and  published  by  Mr.  Hari>e*'» 
The  defeudant-fl,  wtio  are  ecJitors  of  a  newspaper,  have  criticisctl  the 
pamphlet,  and  the  plaintill' alleges  that  the  criticism  is  libellous. 
The  defendants,  however,  allcj^e  that  their  article  does  not  go 
beyond  the  bounds  of  fair  criticism.  A  newspaper  writer  hius  no 
greater  privilege  in  criticism  than  any  other  member  of  the  public. 
A  criticism  of  this  nature,  so  long  as  it  gives  expression  to  an 
honest  opinion,  and  consist!  of  honest  comment,  is  not  actionablo, 
however  pungent,  however  damagin(j  it  may  be.  There  is  thin 
well-detined  line,  beyond  which  a  critic  may  nob  go  unless  ho  is 
prepared  to  justify  his  allegation — ho  must  not  abtributo  unworthy 
or  dishonest  motives  to  the  person  whose  works  he  is  critl- 
cisinf^.  The  [ilaintid'  here  allei;es  that  he  is  clmr{|red  in 
the  articles  of  which  he  complains  with  boin^;  an  im|K>t:«tor 
and  an  unwurtby  member  of  his  nrofesfion.  If  ihc  plaiutiirE'  con- 
tention is  correct,  he  is  entitlea  to  a  verdict.  In  this  cn-se  the 
question  is  not  as  to  the  value  of  HurnesM*s  appliances;  it  is  nob 
nece«0ary  to  consider  whether  or  not  these  belts,  of  which  we  liave 
heard  so  much,  are  efiBcaciouB  for  the  purposes  for  which  they  are 
supplied.  I  do  not  think  thai,  in  the  present  state  of  our  know- 
leapfe.  it  is  possible  for  any  person  to  give  a  decided  opinion  as  to 
the  etHcacy  of  these  very  mild  currents.  Prior  to  the  publiralion 
of  these  articles  the  defenrlnnts  had  asserted  that  the  ekctrie 
current  generated  by  the  Harness  belt  did  not  pit^rre  the  skin. 
Mr.  Harness  allegeil  that  the  current  did  enter  and  pass  through 
the  body.  As  it  appeared  to  Harness  of  great  Jm|K)rtnnco  io 
prove  the  correctness  of  his  contention,  he  communicatel  with 
the  plaintiff,  a  man  of  considerable  8cientifio  attainments,  who 
has  established  a  valuable  medical  and  electrical  li0f«pital. 
But  the  plaintiff  has  not  been  so  successful  in  life  as  he  may 
have  hoped,  and  it  is  PUk'freHte<l  by  the  rlefcndatilK  that  in  his  |in»*i- 
tion  hn  would  be  more  likely  than  an  indc[:>cndent  man  to  fall  in 
with  Harness's  views  of  the  merits  of  these  belts.  Thst  is  a  (pies 
tion  for  the  jut7  to  consider.     In  1889.  l)r   Tibbita  expresse<l  an 

»  opinion  adverse  to  electrical  appliances  of  similar,  though  by  no 
means  the  same,  construction,  The  doctor  has  given  his  expla- 
nation of  this  change  in  opinion  and  of  the  difference  between  the 
appliances.     It   must  be  remembere<l,  in  considerini;;  the  positioti 

tof  the  plaintiff  in  regard  to  Harnes,^,  that  he  made  it  an  absolute 
condition  I  hat  the  report  should  be  accepte<l.  whatever  its 
contents  might  be.  The  (>u)n|»hlet  appears  to  convey  the 
impression  that  Ur  Tibbits's  opinion  was  that  the  belts  he- 
examined  were  useful  inptrumentn.  In  the  witness  box  Dr 
ITibbits  declarer!  he  had  noL  formed  any  opinion  as  to  the 
value  from  a  me<lical  point  of  view  of  the  belts.  It  is  for 
the  jury  to  judge  whether  in  the  pam|jhlet  the  doctor  did  give 
expression  to  such  an  o]>inion.  It  must,  however,  be  noted  that 
the  reference  to  "dosage  "  in  the  pamphlet  seems  to  indicate  that 
the  plaintiff  intended  to  carefully  limit  any  opinion  whicli  he  may 
have  expressed.  The  first  part  of  the  libel  refers  to  the  vendors  of 
these  articles  ;  the  second  jfmrtion  more  directly  to  the  plaintiff. 
I  cannot  eoe  anything  unfair  in  stating  that  the  plaintid  is  "  sup- 
posed "  to  be  a  recognised  authority  m  the  medical  world.  Vou 
must  consider  whether  the  reference  to  ijualiHed  assistants  can 
bear  the  interpretation  which  Sir  R.  Webster  sought  to  put  upon 
^  it.  Does  the  phrase  "The  real  object  is  to  gild  the  counterfeit 
and  make  it  appear  to  be  all  of  sterling  gold  "  refer  to  the  plaintiff 
or  to  others  ?  The  passage  in  the  piimplilet  *'  It  will  thus  be  seen 
that  either  quantity  or  intensity  can  be  obtained  "  contains  a  very 
inaccurate  statement,  and  I  cannot  think  the  plaintiffs  expla- 
nation of  his  reason  for  using  the  word  '*  intensity "  is  very 
Batiefactory.  It  is  clear  that  the  elements  as  used  in  these 
bftltR  cannot  be  coupled  up  for  intensity.  The  defendants' 
criticism  on  this  and  on  the  fallacious  deductions  of  the  plaintiff 
in  regard  to  the  experiments  is  that  **  the  writer  exhibits  a  most 
ineredible  ignorance  of  electrical  laws."  It  is  for  vou  to  judge 
whether  this  criticism  goes  beyond  the  limits  of  fair  criticism 
already  pointed  out.  uoes  it  imply  that  the  ptaiatiff  was 
attempting  to  dishonestly  boUter  up  appliances  which  the  defen- 
dantB  allege  are  useteM  T    Again,  it  ia  for  the  jury  to  determine 
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whether  the  phrase  in  which  the  hope  is  expressed  *'  that  a  grave 
.xcandal  may  nt  lost  he  unveiled  in  all  its  grossness  and  the  pro- 
moters and  abettors  brought  to  book,"  is  or  is  not  fair  comment. 
Now,  as  to  damages,  if  you  find  for  the  plaintiff  you  will  probably 
think  the  article  very  close  on  the  lino,  and  that  a  great  deal  of  it 
does  not  affect  the  plaintiff  in  nny  way,  but  is  mainly  directed 
against  Harness,  who  is  the  vendor  of  these  electrical  appliances. 

Tho  jury  retired  for  about  10  minutes,  and  founrl  in  favour  of 
the  defendanU*. 

Judgment,  with  costct,  was  given  aooordingly. 


COMPANIES'  MEETINGS. 


ELECTRICITY    SUPPLY    CORPORATION.    LIMITED. 

The  ordinary  general  meeting  of  the  shareholders  took  place  on 
the  !7th  inst.  at  the  St.  Martin>  Town  Hall,  fliariug Cross,  under 
the  presidency  of  Mr.  S|xsncer  Chad  wick.  The  secretary  and 
general  manager  (Mr.  E.  Wilmot  Scale)  having  r«id  the  notice 
CJiUing  the  meeting,  and  the  re|»ort  and  accounts  being  accepted 
as  read, 

The  Cbalrman,  referring  to  the  reserve  fund  of  £*2.]0,  said  that 
it  was  belicvetl  tliat  that  sum  was  more  than  ample  for  the  pur- 
pose of  providing  for  bad  and  doubtful  debt«.  The  amount  avail- 
able for  dividend  was  i'-i/i^S.  Had  it,  however,  not  been  for  the 
facts  that,  in  consecpiencc  of  the  instructions  of  the  Board  of  Trade, 
that  they  had  had  to  put  out  of  [troHt  the  debit  balance  brought 
from  the  previous  year,  and  the  transfer  from  the  susj^ense 
nccouiit,  tfie  sum  available  for  distribution  would  have  been 
i'0.7-0,  which  would  have  alIowe<l  of  a  dividend  of  2^  per  cent, 
higher  being  paid.  During  the  past  half-ye^r  theprotits  showed  a 
conuiderable  increase  in  the  business,  and  if  the  same  rate  of 
development  was  maintained  this  year,  the  progress  would 
be  much  greater  than  in  the  previous  year.  At  the  present 
moment  they  were  in  negotiation  with  likely  customers,  and  which 
might  lead  to  their  roeoiving  ordorn  for  the  supply  of  current  bo 
bttweeu  4, (UNO  and  ri,()UO  additional  H-c.p.  lamps.  The  Directors 
therefore  anticipated  that  the  incr&&.se  would  be  maintained,  and 
they  could  supply  that  number  of  lamps  now  under  consideration 
without  increasing  bhcir  plant,  which  was,  in  fact,  ca|)able  of 
furnishing  current  to  many  moi*o  than  that  extra  number  of  lamps. 
They  had  hatl  applications  for  the  remaining  unissued  working 
capital  of  ill9,l(>0,  but  it  was  only  intended  to  call  for  it  from  time 
to  time  as  occasion  requircfl.  By  that  means  they  would  save  a 
'considerable  amount  in  interest  on  debentures.  The  Board 
intended  in  future  tc  set  aside  a  substantial  sum  for  depreciation, 
but  as  the  machinery  and  plant  were  now  and  had  during  the  year 
been  maintained  in  the  highest  state  of  etficiency  tlie  Directors 
had  not  felt  justitied  in  providing  anything  for  depreciation.  After 
paying  the  dividend  recommended  the  balance  carried  forward 
wou!d  be  £375,  which  would  be  available  for  dividend  in  the  next 
account  He  then  mo^ed  the  adoption  of  the  re|>ort  and  accounts, 
and  of  the  declaration  of  a  dividend  of  5  i>er  cent. 

The  motion  was  sccondei)  by  Blr.  G   H.  Brongham  Glaaier, 

The  Chalrmaii,  in  reply  to  a  question  put  by  Colonel  Voung  as 
to  the  large  amount  of  £7,3()2  given  under  the  head  of  sundry 
debtors  for  current  supplied,  observed  that  it  could  not  be  other- 
wise than  large  considering  the  current  delivered.  On  the  other 
side  of  the  account  there  were  sundry  creditors,  and  naturally  one 
was  set  against  the  other.  The  accounts  had  been  made  up  to 
December  Slst,  but  the  payment  for  the  current  sold  was  due  only 
on  December  *2iJlhj  and  it  was  not  possible  to  collect  the  accounta 
for  a  few  weeks.  The  £7,«i<J2  was  about  one-third  of  the  total 
amount  roceived,  and  it  represented  the  increase  of  business  in 
the  last  quarter.     Most  of  the  money  hod  now  boon  received. 

The  SoUoltor  {Mr.  Fludgate)  in  answer  to  Colonel  Young,  stated 
that  08  all  the  capital  had  not  been  taken  up,  it  had  been  impos- 
sible to  appily  to  the  Stock  Exchange  for  a  (quotation  for  the  shares. 
An  application  would,  however,  be  made  as  soon  as  possible. 

The  motion  having  been  put  to  and  adopted  by  the  shareholders, 
the  retiring  directors,  Mr.  (I  H.  Brougham  Olasier  and  Mr.  J. 
I*ercy  Mcudoza,  were  roolected,  and  the  reappointment  of  the 
auditors,  Messrs.  0.  R.  JohMson  and  Son,  ami  the  passing  of  a 
vote  of  thanks  to  tlie  DiroclorM,  brought  the  meeting  to  a  close. 


^k   dan' 


WESTMINSTER  ELECTRIC  SUPPLY  CORPORATION. 

On  Wednesday  the  Right  Hon.  Lotd  Suttiold,  K.C.B..  presided 
at  the  ordinary  general  meeting  of  this  Company,  held  at  the 
Eccleston- place  central  station,  Belgravia.  The  notice  convening 
the  meeting  having  been  read  by  the  secretary,  Mr.  F.  lago,  and 
the  accouius  having  been  taken  as  read. 

The  Chairman,  in  moving  the  adoption  of  the  report  and 
accounts,  congratulated  the  shareholders  that  the  Corjioration 
had  reached  the  (>osition  of  a  dividend-paying  concern.  It  would 
be  seen  from  the  accounts  that  the  net  earnings  were  £3,657.  to 
which  must  be  iwdded  £3,159  brought  forward  ^om  1891,  making 
together  £11,810,  to  the  credit  of  net  revenue.  Out  of  that  the 
Directors  had  paid  an  interim  dividend  at  the  rate  of  3  per  cent, 
per  annum  for  the  half-year  endinf^  June  30,  189*2,  and  they  now 
recommended  the  payment  of  a  dividend  at  the  rate  of  4  per  cent. 
for  the  past  half-year,  carrying  forward  a  substantial  sum  to  the 
next  account.  The  Directors  felt,  and  he  was  sure  the  share- 
holders would  agree  with  them,  that  the  aim  of  the  Corporation 
should  nob  be  to  pay  large  dividends  at  firsts  but  rather  to 
build    up   the    business   on  a  sound    basis,  at   the  same  time 
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pajring  to  the  Abareholdera  a  fair  dividend  out  of  the  proHU 
of  the  undertaking.  They  had  written  off  bad  debt«  which  were 
very  small,  and  no  sum  fairly  chargeable  to  the  revenue  of  the 
year  had  been  carried  to  capital  or  susijense  account.  They  would 
obeerre  that  the  depreciation  of  plant  had  been  fixed  at  £2.500 
for  1892,  which  sum  the  Directors  considered  a  fair  amount, 
looking  at  the  fact  th&t  some  of  the  machinery  and  plant  bad  not 
been  r«ady  at  the  bei^inning  of  189*2,  and  that  it  haa  been  main- 
t^ned  in  a  highly  etficient  Estate.  The  whole  of  the  plant  had 
worked  thoroutrhly  well  during  the  year,  and  the  stations  for 
generating  the  !*upply  were  well  etjuipped  and  working  moat  satid 
factorily.  When  they  met  at  the  last  meeting,  attention  wa.<' 
drawn  to  the  fact  that  the  working  expenses  had  been  diminished 
aa  compared  with  the  preceding  year.  They  would  be  ghid 
to  learn  that  up  to  the  31st  December  last,  the  expendilurc 
under  that  heaoi  had  showed  a  still  greater  economy.  They 
would  notice  that  the  Corporation  ban  mains  laid  in  33  mile,-* 
of  roadway,  equal  to  190  miles  of  ways,  and  praclically  the 
whole  of  the  principal  streets  bad  been  laid  with  mains, 
with  the  exception  of  thoee  in  Mayfair.  Their  ix)licy  h<ui 
been  not  to  lay  a  main  in  any  street  not  already  provided  for 
nnlees  they  saw  the  pros|>ect  of  a  good  percentage  on  the  capital 
outlay— a  policy  which  had  resulted  in  the  capital  expenditure  in 
the  concern  earning  a  profit.  Owing  to  the  unexpected  number 
of  lights  provided  for,  it  had  become  necessary  to  obtain  mort 
capital,  and  the  Directors  had  carried  out  the  resolution  passed  at 
the  previous  meeting  for  the  issue  of  an  additional  amount  of 
£40,6410  in  £100  debentures  to  the  then  existing  shareholders.  In 
consequence  of  the  progress  made,  they  had  been  enabled  to  do 
that  at  the  reduced  rate  of  interest  of  4^  per  cent,  per  annuin. 
instead  of  at  the  original  rate  of  5  per  cent.,  and  the  whole  of  the 
issue  had  at  once  been  taken  up  by  the  shareholders.  The  de- 
velopment of  the  business  wan  shown  by  the  fact  that  whereas  on 
December  31,  1891,  the  electrical  energy  sold  was  etiuivalent  t-o 
62,8t2U  8-c.p.  lamps,  at  the  close  of  last  year  it  had  increased  ti* 
98.686  lamps,  whilst  at  the  time  when  the  report  was  prepared 
the  equivalent  of  10*2,743  lamps  was  on  circuit,  and  application.'- 
would,  it  was  expected,  still  continue  at  a.  considcrablv 
rate  The  shareholders  would  be  gratified  to  learn  that  th« 
Corporation  hud  been  retpiested  to  supply  her  Majesty's  Foreiijn 
Othee  with  the  electric  light,  and  which  they  hoped  would  be 
followed  by  other  large  Government  offices  in  and  about  Whitehall 
He  was  not  aware  of  the  exact  number  of  tumjiiS  likely  to  bv 
installed,  but  it  would  eventually  be  considerabte,  and  which  the} 
were  now  pre|)ared  to  take  up.  The  installation  at  the  House*  ol 
Parliament  had  been  increased  by  the  addlition  of  the  supply  of 
current  to  the  House  of  Lords.  With  regard  to  the  reduction  in 
the  standard  cliarge  per  unit,  they,  in  Juno  last,  came  to  the  con 
elusion  that  it  was  advisable  to  reduce  tho  price  from  Hd.  to  7d. 
He  thought  he  waa  correct  in  stating  that  tlio  Westminster  Cor- 
poration was  the  first  to  voluntariiy  reduce  the  standard  rate. 
Experience  had  shown  that  that  was  n  wise  policy,  a«  it 
not  only  created  a  goo<l  feeling  among  e.Yisting  consumers, 
but  that  it  greatly  increased  the  number  of  applications 
for  current.  It  was  found  by  adopting  that  course  ttiai  many 
consumers  addol  to  their  existing  insLallations.  The  Directorti 
had  lately  hod  that  matter  a^ain  under  consideration,  and  they 
felt  that  the  time  hud  now  arrived  when  tbey  must  be  pre|)ar©d,  in 
justice  to  the  consumers  and  without  injury  to  the  shareholders, 
to  rtill  further  reduce  the  charge.  They  had  thereforo  iaeucd  a 
circular,  stating  their  intention  to  diminish  the  charge  per  unit 
from  7d.  to  6d.  from  3l6t  March  next,  with  a  sliding  scale  of 
rebates  to  >'ery  large  consumers.  The  Directors  believed,  by  thus 
dealing  liberally,  that  they  would  not  only  retain  their  proseuL 
cliente,  but  alao  so  largely  inci-eoso  the  number  of  applications  as 
to  be  able  to  earn  a  much  greiiter  net  revenue  thnn  at  present.  He 
would  mention  that  whilst  the  Directors  had  nil  given  their  best 
attention  to  the  interests  of  the  Corporation,  they  and  the  share- 
holders  also  were  greatly  indebted  to  an  excellent  staff.  The 
engineor-inchief,  rrof.  Kennedy,  hud  had  a  wide  exjierience, 
which  had  proved  invaluable  lo  them,  and  ho  had  succoeded 
in  keeping  the  stations  in  proper  order,  and  in  supplying  current 
without  any  complaint  from  customers.  Their  thanks  were  also 
due  lo  thoir  manager,  Captain  E.  1.  Bax,  and  the  fecrctary,  Mr. 
lago.  What  with  tho  competition  or  rivalry  of  a  strong  com{>any 
which  left  no  stone  unturned  to  its  advantage,  and  difficulties  of 
many  kindf«,  it  was  something  to  bo  able  to  say  that  thoy  found 
themselves,  after  writing  otf  a  considerable  sum  by  way  of  reserve, 
and  carrying  forward  a  subsiAntial  nmoutit  to  the  nt'xt  account, 
enabled  to  olfor  a  4  per  cent,  dividend  for  the  pMt  half-year  :  anil 
ooDsidering  the  large  increase  of  current  which  thoy  were  prepared 
to  supply,  it  wae  hoped  to  add  to  that  dividend  before  long.  He 
then  movod  the  adoT>tion  of  the  re{)ort  and  accounts,  and  the 
declaration  of  the  dividend  recommended. 

Mr.  J.  Beslop  Powell,  in  seconding  the  motion,  referr^  to  a 
wall  diagram  phowing  tho  progressive  state  of  the  business,  month 
by  month,  and  which  demonstrated  that  whilst  the  output  had 
been  largely  increased,  the  working  expenses  had  not  advanced  in 
anythioi;  like  the  same  ratio.  At  the  last  meeting,  when  he  was 
in  the  cnair,  he  had  told  them  that  the  fog  was  their  best  friend, 
and  that  was  also  the  case  last  year.  In  fact,  without  the  fog  tho 
results  would  not  have  been  so  favourable.  Consumers  had  begun 
to  be  ovonomical  in  tho  use  of  current,  ami  when  other  people 
found  that  the  electric  light  was  cheap,  that  would  lead  to  further 
buainess,  and  would  prove  advantageous. 

Mr.  riaoh  mentioned  that  the  cost  of  generating  and  distri- 
buting current  amounted  to  43  per  cent,  of  the  net  receipts,  whilst 
in  another  company  in  which  he  was  interested  the  amount  w&« 
33  per  cent.  Then,  o^ain,  in  the  case  of  another  company  in  the 
oo^hbourbood  of  the  Strand,  the  expenses  were  42  percent,  of  the 


net  income.  He  hoped  that  aa  the  net  income  increased  they 
would  be  able  to  reduce  the  working  expenses  for  generation  and 
(listribution.  He  thought  that  the  Company  would  derive 
benefit  through  tho  expiration  of  the  incandescent  lamp  patents. 

Prof.  Kennedy,  in  reference  to  Mr.  Finch's  remarks,  said  that 
the  St.  James's  and  Pall  Mall  Company  had  only  one  station,  and 
notwithstanding  that  the  Westminster  Corporation  were  really 
doing  better,  because  their  district  was  five  times  as  large,  and 
was  at  present  the  same  output.  During  the  first  six  months  the 
Company  had  sold  560,000  units,  and  the  total  expenditure  was 
i:6,S9(>,  whereas  in  the  second  half  they  sold  660,000  units,  and 
received  £6,730,  or  £160  less.  It  was,  however,  only  during  the 
past  six  months  that  they  had  been  running  properly. 

The  motion  for  the  adoption  of  the  report  and  accounts  was 
then  put  and  carried,  and  the  dividend  recommended  was  declared 
to  1>e  {laid  on  tho  1st  Mnrch. 

Mr.  H.  W.  Wallace  and  Mr.  J.  Browne  Martin,  the  retiring 
directors,  wore  ro-elcctod,  and  Messrs.  C-ooper  Bros,  and  Co.  were 
reappointed  auditors.  A  vote  of  thanks  to  the  Directors  and  staff 
concluded  the  proceedings. 


CUBA  SUBMARINE  TELEGRAPH  COMPANY. 

The  forty  lliird  ordinary  general  meeting  was  held  on  Wednes- 
day at  58,  Old  Broad-street,  E.C.,  under  the  presidency  of  Mr. 
Charles  W.  Tariflh. 

The  Chairman,  in  comparing  the  results  of  the  half-year  with 
those  of  the  rorre^^xinding  |fertod  of  18{)I,  said  there  had  been  an 
increase  in  trufiio  recoiptd  of  over  £700,  the  total  figures  being 
£*J0,0S9.  2-".  8d.,  against  £19.361  12s.  9d.,  while  there  hod  been  an 
actual  reduction  in  working  charges  of  £235.  4s.  5d.  In  the  London 
expenses  there  was  an  item  of  £47.  14s  for  travelling,  which  did  not 
occur  in  1891  ;  this  arose  from  a  special  journey  undertaken  by  Mr. 
Keith  to  Mad  rid.  In  the  station  exjiensestherewas  a  saving  insalaries 
and  wages,  and  also  in  the  maintenance  of  the  land  lines.  There 
wnfi  an  increase  in  travelling  expenses  owing  to  some  changes 
which  had  been  made  in  their  local  stnlf,  but  that,  of  course,  was 
an  exceptional  item.  In  August,  Mr.  Greenwood  mentionetl  that 
tbey  hojted  to  clear  olT  on  December  31  last  the  remaining  balance 
of  the  £4S,0(X)  which  had  been  charged  to  revenue  for  the  Cien- 
Euegos- Santiago  1881  cable.  The  exact  amount  of  this  was 
£407.  4s.  9d.,  and  this,  with  the  usual  half-yearly  charge  of  £1.875, 
made  up  the  £*2,.372.  4s.  9d.  which  tigurcd  in  tho  accounts  to  the 
debit  of  revenue.  The  Bhartsiioldurd  wuru  all  doubtless  aware  of 
the  failure  of  the  Now  Orient.al  Bank,  with  which  this  Company 
had  a  deiwsit  of  £3,000  ;  and  as  the  Directors  hiwl  grounds  for 
fearing  that  the  liquidation  of  that  undertaking  might  not  prove 
satisfactory,  they  had  charged  the  half-year's  profits  with  £1.500 
as  a  reserve  against  any  loss  that  might  be  sustained,  but  ho  had 
good  reason  for  sup[K>«ing  it  would  not  be  such  a  large  amount  as 
that.  They  had  been  able  to  carry  £4,500  to  the  reserve  fund. 
He  moved  the  adoption  of  the  report. 

The  resolution  was  seconded  by  Mr.  A.  F.  X^w,  and  carried. 


COMPANIES'  REPORTS. 

CHELSEA  ELECTRICITY  SUPPLY  COMPANY.  LIMITED. 

Directors  :  J.  Irving  Courtenay,  Esq.,  chairman  ;  Major  (ieneral 
Webber,  C.B.  ^retired  K.E.),  deputy  chairman  ;  Nugent  Daniel, 
E^i.|. ;  Kniilc  linrcke.  E8<|.:  Sir  (teorge  Prescott,  Bart.  Managing 
engineer:  Frank  King.  Evt\.     Secretary:  S.J.  Cluer. 

Ue^tort  of  the  Diroctors  to  be  presented  to  the  shareholders  at 
tho  annual  ordinary  general  meeting  of  the  Comjiany,  to  bo  hold 
nt  their  central  station,  Draycott- place,  Cholswi,  8,\V.jOn  Thurs- 
day, March  'i,  1893.  at  U  a.m. 

Tho  Directors  beg  to  submit  to  the  shareholders  the  report  and 
statement  of  accounts  for  the  year  ended  December  31,  1892.  The 
net  profits  for  tho  year,  after  [mying  debenture  interest,  amount 
to  £1,X')6.  '2».  7d.,  out  of  which  it  is  proposed  to  pay  a  dividend  on 
tho  ordinary  shares  at  tho  rate  of  2^  per  cent,  per  annum,  carrying 
forward  the  sum  of  £176.  10s.  Id.  to  next  year.  In  considering 
these  results  it  must  bo  remembered  that  a  large  proportion  of  the 
Company's  ciLpital  is  in  tho  form  of  debentures.  To  meet  the 
necessary  increase  in  capital  expenditure,  the  balance  of  the 
first  mortgage  debentures  and  £3,700  of  the  second  deben- 
tures were  issued  during  the  year  as  the  money  was  re(iuired 
for  now  works.  Imjtortant  additions  have  been  made  to  the 
plant,  and  various  limpravements  have  been  efifected.  The 
whole  of  the  plant,  including  the  accumulators,  is  in  thorough 
working  order.  A  very  gratifying  feature  of  the  accounts  is  the 
large  saving  shown  in  tho  consumption  of  coal.  There  were 
3o7,162  units  of  electricity  sold  during  last  year,  the  expenditure 
on  coal  being  £2,433,  as  against  £2,692  in  1891,  when  290,458 
units  were  sold.  The  total  cost  of  each  unit  of  electricity  sold 
wiis  3^d.  in  1892  against  7d.  in  1891.  Tiie  number  of  lamps  on 
the  Company's  mains  nt  the  end  of  1892  was  34,H76,  being  an 
increase  of  2i  per  cent  for  the  year.  The  Directors  have  every 
confidence  that  the  accounts  for  the  current  year  will  show  still 
further  improvement.  The  transfer  of  the  Company's  area  in 
South  Kensington  was,  subject  to  the  confirmation  of  Parliament, 
approved  at  the  extraordinary  general  meeting  held  on  the  14th 
iiiMt.  The  Directors  are  of  opinion  that  tluA  transfer  will  be  of 
advantage  to  both  com(>anies.  In  May  last  Mr.  Frank  King  waa 
appointed  managing  engineer  of  the  Company,  and  tho  appoint- 
ment has  already  produced  very  satisfactory  results.  The  retiring 
directors  are  Sir  Goorge  Preecott,  Bart.,  and  Mr.  E.  Garcke,  w**** 
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beinj^  eli^rtblo,   offer  IhemHolvos  for   ro-election.     The    oiiditors, 
Merare.  Cooper  BroR.  and  Co.,  alw offer  tliemselves  for  ro-election. 


Rkvkmtk  AccotTNT  Vkar  enuim;  Dw.  31. 
Dr.  £       H.   d. 

A.— To  Gonerabion  of  ElecLi  icily. 

1     1! 


Coal  or  olher  fuel,  includin^^  ex[>onao8 
on  the  earn© ...     2.41}:* 

Oil,  water,  cotton  waste,  and  engine- 
room  stores /.H    3 

Wages  of  men 1,057     H 

Repaint,  maintenancot  and  renewiUa, 
M  ander  :  Buildings,  £71.  18^.  2d.  ; 
engines  and  boilers.  £3(k'}.  r«.  (id.  ; 
dynamos,  £62.  lOe.  Sd.  ;  insbru- 
L  mentcs,  tools,  and  sundries,  £H'S. 
ISu.  lOd o-Jl  10 


B.— To  Distribation  of  Electricity 

Wages  at  out-stations,  meter  winding? 
and  reatling,  etc 358    4     4 

Stores  used  at  oub-stAtion8,|etc 45  \'>    S 

Sundry  coetfl  not  included  in  the  above         <S9     111 

Repairs,  maintenance,  and  renewals 
as  under  :  Mains  £27.  Bs.  8d. ;  accu- 
mulaborg  and  apparatus  at  dis- 
tributing station  and  motor-trans- 
formors,  £461.  2s.  Hd.;  meters  on 
consumers'  premises,   £55.    14fi,   5d.        r>44     3    U 


~      +.76W    3    7 


C— To  Rent,  Rates,  and  Taxet. 

Rents  payable 304    0 

Rates  and  taxes 212  10 


D. — To  Management  Expon^efi. 

Directors' remuneration   6(>0    0  0 

SaUries  of  staff  830    5  2 

Salary  or  commisrjion  of  collector 90  13  4 

Stationery  and  printing  61     5  o 

General  establishment  charges  191     U  9 

Auditors  of  Company    25    0  0 


1,037 


5ie  10 


1,798    4  H 

2  16  \> 

S3    0  H 

Balance,  being  gross  profit   4,3IS  IS  Ht 


E.— To  Law  and  Parliamentary  Expenses. 

Law  expenees  

F.— To  Special  Charges. 

Insurance , 78    6    8 

Wayleavee 6     0    0 


£12.523    6    0 
Cr.  £        B.  d. 

Sale  of  current  (less  allowances  made) 11,905    8    0 


Rental  of  meters . 

Transfer  fees    

Rente  rocoivablo  and  sundry  small  accounts 


410  14     N 
0  17     Ci 
200    5    4 


£12.523    6    ii 

I>r.                           Nkt  Rkvknijk  Account.  £      ».    d. 

Interest  on  debentures  paid  and  accrued  to  date 1^843    2    1! 

Fees  to  trustees  for  debenture-holders    \(H)    0    o 

Interest  on  mortf^age  of  freehold,  etc.  (purchased 

subject  to  mortgage)    59    2  II 

Renewals  fund   1,000    0    0 

Board  of  Trade  auditors*  fee  for  auditing  accounts 

of  previous  years 38  17    li 

Bad  debU  written  off  73  13    4 

Balance     ^ 1,336    2    7 


£4,450  18  10 

£       ft.    d. 

Balance  from  last  account 132    0    0 

Balance  from  revenue  account  4,318  18  10 


Cr. 


£4,450  18  Hi 

Oknsral  Balanoe-suket,  Year  ending  Dec.  31,  1892. 

I>r.  £  B.  d 

Capital  account— Amount  received   , 80,585  0    o 

Bills  payable 2,482  0     I 

Sundry  creditors 3,809  6  lo 

Net  revenue  account— Balance  at  credit  of 1,336  2    7 

£88,212    9    0 
O.  £        8.  d 

Capital  account— Amount  expended 81,363  18    (i 

Stores  on  hand— Coal  £40    0    0 

Oil  8  11    0 

General   stores,    including    work    in 

progress 721     4    6 

769  15    6 

Sundry  debtors  for  current  supplied,  etc.,  less  bad 

debtsdeducted    5,436    9    9 

Cash  at  bankers £602  18    7 

Cash  in  bond  39    7    2 

642    5    0 


£88,212    g    6 


BUSINESS  NOTES. 


Harwlota.  — Tlie  Beacon  Hill  battery  is  to  be  connected  by 
feletjraph  with  a  look-out  ytiition  on  the  beach. 

West  India  and  Panama  Telegraph  Company.  —The  receip^ 
for  the  half -month  ended  February  15  were  £3,011,  against  £2,635. 

HaUfax.— The  Halifax  Town  Council  have  npjiointcd  Mr.  T. 
WilmshurHt,  of  Kxeter,  as  electrical  engineer  to  the  C-orporation 
at  a  wilary  of  £2<K*  a  year. 

Hnddorafleld. —Tender."  for  I  ho  *'upj>ly  of  main  house  switches 
and  fuse^  arc  rcc[uiredby  the  HudderHheltl  Cor(Hjintion,  to  be  sent 
in  by  March  15. 

Bristol.— Tenders  are  in\ited  by  the  BriHtol  Corporation  for 
i^witolibotkrds  and  transformers  for  tnoir  central  and  mib-Htations. 
Tcnilcr.-n  inu^b  l>c  pent  in  by  March  15. 

Chelsea  Kleotrloity  Supply  Company.  Limited.  —The  Directors 
recommend  a  dividend  for  the  year  1892  of  2|  per  cent,  per 
annum  on   the  ordinary  shares  of  the  Coin|>any. 

Western  and  Braxllian  Telegraph  Company. —The  receipte 
Uiv  tlto  piV4t  week,  after  deducting  17  per  cent,  payable  to  the 
London  i'hittiioBrazilian  Coin(Hiny,  woro  £3,233. 

Bmssela. — The  designs  for  the  circular  olectric  railway  for 
HrufisolR  lire  l>oing  brought  into  shufio,  althoueh  it  is  hardly  ex- 
|>ected  tho  railway  will  be  actually  curried  out  ju^t  at  present. 

Windsor  Castle.—  Large  quantities  of  material  for  electric 
lighting  are  being  brought  into  Windsor  Castle,  and  the  wiring 
is  being  extended  in  all  directions,  including  Princess  Beatrice's 
apartments.     A  larger  rlynamo  and  engine  have  been  iutrodaced. 

South  Wales. — TUq  SotUh  H'aftt  Daiip  yricA  is  giving  a  aeries 
of  articles  largely  based  on  that  in  the  enterprising  fitifa^t 
Kvfuinij  Trlt'ipn-fih,  on  electrical  installationR  in  Englnnd.  for  the 
bcnetit  of  tho  public  of  Cardiff,  now  largely  interested  in  the 
question. 

City  and  South  London  Railway  Company. —The  receipts 
for  the  weekending  February  19  wore  £038  ugainnt  £872  for  the 
corresponding  iierio*]  of  la^t  year,  or  an  increase  of  £66.  The 
total  receiptR  for  1893  show  an  increase  of  £895  over  those  for  the 
corresjfonding  period  of  1892. 

Telephone  Extension.  —Tho  National  Telephone  Com[»any  will 
shortly  establish  direct  communication  between  Windsor  and 
London,  by  connecting  tbiti  town  with  their  Reading  and  London 
main  lino  at  or  near  Sloogh,  Numerous  Windsor  tradesmen  have 
ulrejidy  promipcd  to  subscribe. 

French  Switches. — The  Jtevue  d*,  VI ndutftric  I nttnuUionoUe  states 
that  the  Eclair  switch  [which  is  the  name  given  to  oar  old  friend, 
tho  "  Unique  '*  switch,  invented  by  M.  Lnndberg)  has  made  an 
immense  huccosb  in  France.  This  switch  is  made  by  MM.  D. 
Poilpre  et  Cie.,  who  havo  been  forced  to  put  in  special  machinery  to 
keep  pace  with  the  demand. 

Old  Swindon.— We  have  alreiuly  drawn  attention  to  the  adver- 
tisement last  week  of  the  New  bwindon  Local  Board,  and  this 
week  the  Old  Town  Board  have  decided  to  advertise  for  tenders 
from  companies  or  firms  for  lighting  tho  district  for  a  period  of 
seven  years  from  next  January.  Tenders  must  be  sent  in  by 
May  I. 

Ncwhury.— The  <JaH  Committee  of  tho  Newbury  Town  ("ouncil 
reported  at  the  la*t  meeting  that  a  letter  from  Messrs.  Woodhouao 
and  Hawson  United,  Liinitwl,  offering  £28,000  and  one-Hfth  of 
proHts  beyond  7  per  cent,  for  the  gatt  undertaking  and  the  ettM^trio 
lighting  order  was  considered  by  the  committee  to  be  insuthcieot 
to  jiiPlify  further  nogotiations. 

Camhridge.  —  At  the  quftrtorly  meeting  of  the  Cambridge  Town 
Cuuncil  on  the  lOLh  inet.,  the  Town  Clerk  announced  that  ho  had 
received  regulations  and  conditions  which  the  Hoard  of  Tratle 
[iroposcd  to  Hiuke  under  the  Cambridge  Electric  Lighting  Order, 
1890,  for  ensuring  a  proper  and  Rul^ciont  supply  of  electrical 
energy.  It  was  agreed  to  refer  the  document**  to  the  Electric 
Lighting  (-ommittee. 

Powderhall. — On  Saturday  a  Bub-committee  of  the  Cleaning 
and  Lighting  Committee  of  the  Edinburgh  Town  Councd  had 
boforo  tiiem  Councillor  Sloan's  motion  as  to  the  <iuo8tion  of  pro- 
viding electric  light  at  the  destructor  premises  at  Powderhall,  and 
n\po  Hupplyinj^  a,  certain  area  in  the  immediate  dif*trict  of  the 
buildings,  Alter  consideration  it  was  resolved  tOuskMr.  Murray, 
B.Sc,  for  a  report  on  the  whole  eubject. 

Belles  iHimps.— The  International  Electric  Company,  of  34, 
Aldennanburv,  R.C,  have  just  been  apjwinted  sole  agents  for  tho 
United  KingJom  by  tho  UcUos  Company,  Limited,  Koln  Ehren- 
feld,  for  the  side  of  their  weUknown  arc  lamps  for  direct  and 
alternating  current.  These  lauirw  were  considere<l  by  experts 
at  the  Frankfort  exhibition  to  bo  the  best  shown  there.  All 
enquiries  respecting  tho  Helios  lamps  should  be  addressed  to  34, 
Aldermanbury,  EC. 

Sonth  African  Cables—  Tho  Eastern  Telegraph  Couipaoy 
announces  that  telegraphic  communication  with  South  Africa  is 
totally  stopped  owing  to  the  almost  simultaneous  interruption  of 
the  St.  Tbome-Loauda  and  Aden-Zanzibar  cables.  Repairing 
ships  are  close  at  hand  in  both  cases,  and  communication  is 
expected  to  be  restored  in  the  course  of  a  few  days.  Meanwhile, 
tolegi'ams  will  be  sent  on  by  mail  steamer  leaving  Aden  for 
Zanzibar  on  the  2^<rd  inst. 

Seflon  Park.— A  special  meeting  of  the  Liverpool  Parks, 
Gardeng.  and  Improvement  Committee  was  held  last  week  under 
tho  chairmanship  of  Alderman  F.  Smith,  when  the  draft  of  the 
agreement  between  tho  Corporation  and  the  Liverpool  Electric 
Supply  Company,  Limited,  whereby  the  latter  have  power  bo  lay 
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their  maioR  throuf;h  Sefton  Park  inateod  of  under  the  roodHf  was 
«gr«ed  to,  subject  to  certain  oonditione  which  will  prevent  the 
puintationv  bctn^  injured. 

ftAads»t«. — At  the  inontlity  meeting  of  the  Sandgato  Local 
Boord  lost  week  a  letter  s«eiit  by  Mr.  Selloo,  engineer  to  the 
eleotricjU  tramway,  waa  read.  The  cliairrnan  romnrkod  that  ic 
Wlfl  A  matter  of  dcen  considenition.  If  thoy  were  to  li^ht  the 
tovB  with  electric  lignt,  it  might  bo  a  most  desirable  thing  for 
SandgjU*  to  have  an  electric  railway.  Mr.  Fynmoro  rcmarkeil 
that  the  objection  was  overhead  poloa.  It  was  agreed  to  have  a 
oonferenoo  with  the  Hythc  Town  Council  on  the  eubjoct. 

Commluioners  of  Sewers  —At  the  meeting  of  this  body  on 
Tuesday,  the  Commission  resolved  to  advance  certain  objectionH 
the  National    Telephone   Company's   Bill   in    Parliament.     An 

count  wrtfl  submitted  and  passed  from  the  City  of  Ix)ndon 
Electric  Lightmf;  Comfuiny,  amounting  to  £4/J13,  for  lighLin;: 
he  public  ways  of  the  City  up  to  December  last.  It  was  ptatod 
that  the  company  were  about  to  advertise  diatricta  in  which  they 
were  prepared  to  aupply  the  electric  light  lo  private  perHon-s, 

Kdlnburgli.— The  eub-committoe  of  the  Edmburgh  Town 
Council  in  charge  of  the  matter  of  electric  lighting,  at  a  meotijig 
on  Monday,  discussed  the  whole  subject  with  the  cons^ultiiig 
expertA,  Prof.  Kennedy  and  Mf.  Cook,  London,  and  remitted  to 
them  to  draw  up  a  report  na  to  the  bc^t  system  bo  bo  em[>toyed  in 
Kdinburgh,  ana  as  to  the  question  generally.  After  thi.^  report 
has  been  received  and  considered,  it  will  remain  for  the  Town 
Council  to  decide  whether  tliey  will  retain  the  working  of  the 
system  in  their  own  hands  or  will  entrust  it  to  a  company. 

R&rroKmta. — A  fashionable  Northern  watering-place,  well  olF, 
scattered  in  district,  Harrogate  aeom»  to  bo  [Mvrticularly  Puitablo 
to  an  altemating-curront  supply.  We  see  that  a  discnt^ion  wan 
held  At  the  quarterly  meeting  of  the  Town  Council  last  week,  and 
it  was  rMolved  to  ask  the  Board  of  Trade  to  grant  more  time  to 
consider  the  matter.  The  Council  considered  the  plans  and  thcin 
went  into  committee.  The  question,  we  know,  was  raided  at 
Harrogate  some  live  or  six  years  ago.  It  is  about  time  tlint  some- 
thing more  than  consideration  was  done  in  such  a  suitable  place 
for  electric  light  as  Harrogate. 

PontyiKiol. — Financial  affairs  with  thePontypool  electric  company 
tftre  looking  vory  rosy,  according  to  accounts  from  that  progreifnivc 
Iftown.  FourHflhs  of  the  shares  have  been  taken  up,  and  in  all 
probability  will  bo  at  a  premium.  It  is  estimated  (we  give  the 
local  feeling)  that  the  company  has  such  exceptional  chances  of 
euccefis  that  it  will  pay  at  leoHt  10  fier  cent  from  the  beginning  ; 
iltimately  the  local  authorities  will  take  over  the  com[)any  at  a 
raluation,  and  each  shareholder  will  get  double  hia  money  back 
l>esidee  interest.  The  electric  contractor  is  Mr.  HowelLs,  who  is 
also  one  of  the  directors  and  a  largo  shareholder. 

Teleir>^ph  Constraotlon  and  Malnteiutnco  Company,  Limited. 
The  ret-Mjrt  of  til itf  Company  status  that  the  accuuntt*  for  the  year 
to  December  :U  Hhow  a  net  protit  of  l'51,r)79,  after  charging  the 
interest  on  the  debentures.  To  this  yum  must  be  addoff  £.*i7,0fil 
brought  forward,  making  a  total  of  JCIOH.603.  From  this  amount 
is  deaucted  the  interim  dividend  of  5  per  cent.,  leaving  £8l3,*Jo3. 
The  Directors  propose  a  dividend  of  £1. 4s.  i>er  iiharo,  being  at  the 
rate  of  10  per  cent.,  and  making,  with  the  amount  already  paid,  a 
total  dividend  for  the  year  of  ill.  IGa.,  per  flhare,  or  l.'i  |wr  cotit., 
tux  free,  leaving  £41,433  to  bo  carried  forward. 

Llojidndno. — Mr.  John  Jones  bad  down  for  the  meeting  of  the 
LUindudno  Im[)rovement  Commissioners  :  "That  the  principle  of 
electricity  be  a<ioptcl  by  this  Board :  Firstly,  oa  regar-U  public 
lighting  when  the  Commi^sionen)  are  in  a  position  to  arrange  the 
financial  atfoirs  of  their  gas  and  water  undertakings  so  as  not  to 
cause  a  serious  loss  to  the  ratepayers,  Secondly,  that  an  electric 
tramway  be  »anotione<l  within  the  district  of  the  Commissioners, 
provided  the  route  and  other  detailed  urrangomonts  are  approved 
of  by  this  Board,"  The  motion  was  not  proceeded  with,  as  the 
Gas  C-ommittee  are  going  into  the  whole  matter  with  their  engineer. 

Kdlson  and  Swan  United  CompAny.— We  are  informed  that  the 
director?-  hrtverc,'*olvofi  that  a  payment  on  account  of  the  dividend  of 
the  current  year  bo  made  at  the  rate  of  3^  per  cent,  for  the  half-year 
on  the  A  shares,  with  the  addition  of  u  payment  ut  the  rate  of 
4*68  (ler  cent,  for  the  half-year  in  rsspect  of  accumulative  arrears. 
This  will  work  out  in  the  following  manner  :  On  the  89. 'iG  I  nhares, 
1^3  paid,  3b.  7id.  per  shore  ;  on  the  5,000  fully-paid  shares  allottetl 
to  tne  Eidison  Company,  6s.  0{d.  per  shore  ;  on  the  12,139  fully-paid 
shores  allotted  to  the  Swao  United  Company,  4fl.  and  7id.  per 
share.  The  payment  will  be  made  upon  the  register  as  it  Btood  on 
February  'Jl,  and  the  dividend  warrants  will  be  issued  on  March  1*1. 

Dnndee. — In  view  of  the  public  electric  supply  in  Dundee,  the 
editorial  rooms  and  publishing  offices  of  the  JMtulee  Advtrtu*tr 
have  been  equipped  with  the  new  illuminant.  The  central  station 
is  not  yet  ready,  but  a  trial  hua  been  made  of  the  fittings  in  the 
office  with  electricity  supplied  from  a  dynamo  in  the  printing 
department.  The  installation  was  found  to  work  most  success- 
fuUy.  Ihe  publishing  oflicc,  where  there  are  six  lamps  of  100  cp. 
each  and  several  smaller  Inmpfi,  was  especially  brilliant,  and 
admiration  for  the  great  beauty  of  the  Ugntiog  was  expressed  by 
many  visitors  who  called  to  hear  the  latest  news  of  Mr.  Gladstone's 
Home  Rule  pronosals.  The  work  of  erecting  the  wire  was  carried 
out  by  Messra.  Lowdon  Bros.,  of  Dundee. 

Kmenalon  of  Sontli  London  RaUwoy. — A  special  general  meet- 
intf  of  tht'  City  and  South  London  Railway  Company  was  hold  on 
'I  ■  '  l.i8t  week  at  the  offices,  King  WiUiam-stroet,  Mr.  Samp- 
i'-y  in  the  chair,  to  consider  the  Bill  in  Parliament  for 
'  '  '"^  'imo  for  tho  purchase  of  lands  for,  and  for  the  com- 

1  ibway  or  underground  railway  authorised  by  the 

*  1  ,•  >  Lonoon  Railway  Act,  1890.     At  the  rotpieet  of  the 


chairman,  the  solicitor  explained  the  Bill.  Ho  stated  that  the 
time  for  actiuiring  laud  was  extended  by  the  Bill  to  July  *25,  1895, 
and  the  time  for  completing  ibe  works  to  Jul^  25,  I89S.  The 
other  parte  of  the  Bill  were  tormal.  On  the  motion  of  the  chair- 
man, seconded  by  Mr.  Tate,  a  resolution  was  passed  approving 
the  Bill,  '*  subject  to  such  additions,  alterations,  and  variations  as 
Parliament  may  think  tit  to  make  therein." 

Emboukmont  Lighting. — In  November  lost  the  London  County 
(/ouncil  approved  the  recommendation  of  the  Highways  Committee 
as  to  an  electric  light  installation  on  the  Victoria-embankment 
and  Westminster  and  Waterloo  Bridges,  and  passed  a  resolution 
to  include  the  gardens  on  the  Victoria-embankment.  No  increase 
wa^,  however,  made  in  the  amount  of  the  estimated  co^t,  CM>,000, 
which  wa«  awonlingly  inserted  in  the  Bill.  The  committee  have 
been  advit*cd  that  it  was  insulHcieni,  and  the  Highways  Committee 
ro|>orted  that  in  their  estimate  for  expenditure  in  the  year  ending 
March  31,  18tM.  thoy  bad  inserted  JETMIOU  for  this  purpose.  They 
recommended  that  an  additional  expenditure  of  not  exceeding 
£5,000  be  authorised  for  the  purpose  of  the  electric  light  installa- 
tion, and  that  the  agent  be  Instructed  to  arrange  for  the  neoessory 
alteration  in  the  Bill,  and  this  the  Council  ogreed  to. 

Klectrio  Heotlng, — Messrs.  Crompton  and  Co.  showed  an 
assortment  of  their  new  electrical  heating  api>aratU8  at  the 
president's  reception  at  the  Institution  ol  C*ivil  Engineers  on 
Tuesday,  the  21st.  The  room  in  which  this  apparatus  was  working 
was  crowded,  and  the  Inrge  electric  oven  shown  in  full  operation 
created  a  considerable  amount  of  interest,  Boiling,  frying,  baking, 
coffee-grinding,  etc.,  were  shown,  and  many  of  the  members  of  the 
institution  present  were  surprised  to  see  tliut  Messrs.  Crompton 
and  Co.  have  brought  the  application  of  electric  heating  to  the 
present  stage,  as  they  were  under  the  impression  that  the 
(ipfviratus  talked  of  was  merely  a  toy.  Messrs.  Crompton  state 
that  they  have  received  a  number  of  orders  for  electric  ovens, 
and  they  have  difficulty  in  meeting  the  orders  for  other  apparatus 
which  is  being  nsod  in  many  parts  of  the  country  and  abroad. 

Uore  Money  for  tUe  Klmore  Companies.  —The  Directors  of  the 
Klmore'd  Patent  Copper  Deportibing  Comimny.  Limiteil,  and  of  the 
Elmore's  Wire  Manufrkcturmg  Company,  Liiiiite<l,  have  issued  a 
joint  circular  stating  that  to  place  the  workn  i)[>on  a  basis  of  profit 
earning  from  manufactures  more  funds  must  be  provided,  and  it 
is,  therefore,  j»roposed  to  raise  £'20,000  in  the  case  of  the  parent 
company,  and  £50,000  in  the  shape  of  mortgage  debenture  stock  in 
the  cose  of  the  wire  company.  Steps  are.  it  is  added,  being  takea 
to  raise  the  £20,0IN]  through  the  company's  bankers  and  solicitors, 
and  the  shareholders  areoakod  to  subscribe  for  the  £50,000 of  mort- 
^^age  debenture  .^tock.  At  a  meeting  of  the  debenturo-holdora  of 
Klmoro's  French  Patent  Copper  Dopoalting  Company,  Limitod, 
hold  at  the  offices,  64,  Cannon-Btreet,  E.C.,  a  resolution 
was  unanimously  passed  allowing  the  directortt  to  create  a  further 
ir)0,04X)  of  debentures  for  the  purpot^oa  of  the  company's  business. 

Coastsoard  Stations  Telephone  Serrloe.  — An  early  commence- 
ment will  be  made  with  the  establishment  of  telephonic  communi< 
cation  between  the  various  coastguard  stations  between  Peterhead 
and  Fraserburgh,  as  part  of  the  general  scheme  which  the  Govern- 
ment recently  reeolveid  to  adopt.  The  new  service  will  connect 
the  Peterhead  Coastguard  Station,  Rattray  Coastguard  Station, 
Inverailochy  Post  Otlice,  t-airnbulg  Coastguard  Station,  Fraser- 
burgh Coustguurd  Station,  and  Fraserburgh  Post  Ollice,  with  a 
caU  bell  in  the  postmaster  s  residence  for  attention  on  Sundays  and 
after  othL'e  hourn.  A  vessel  is  at  present  on  the  voyage  from 
I.A)ndon  with  the  necessary  materials  and  stores.  The  servioe  has 
to  be  comptotod  before  March  .11,  and  two  s<(uads  of  men,  one 
beginning  at  the  gouth  end  and  the  other  at  the  north  end  of  the 
line  of  communication,  will  be  Mmultaneouely  engaged  in  carrying 
out  the  work,  under  the  au[>crvision  of  Mr.  Summeriiold,  eloctrio 
engineer,  Aberdeen. 

Telephonlo  Commnnlootlon  In  Monohoster.  — We  understand 
Hays  the  Manchctfcr  J^xamintr,  that  a  working  arrangement  has 
been  entered  into  between  the  National  and  the  Mutual  Telephone 
Companies,  the  two  systems  which  are  in  operation  in  Manchester, 
whicn  may  eventuate  in  the  anudgamatioa  of  those  enterprises. 
Hitherto  the  companies  have  worked  independently  of  each  otbera 
but  one  result  of  iho  arrangement  they  have  come  to  is  the  estab- 
lishment of  communication  between  their  t-es|)ective  local  centres. 
As  there  ore  in  the  Mutual  about  1,300  local  subscribers,  and  in 
the  National  over  double  that  number,  the  importance  of  the 
change  will  be  seen.  A  much  wider  area  of  call  will  be  opened 
out  to  telephone  users  in  Mancho*>tor  and  the  suburbs.  SubscriberH 
to  the  National  will  be  able  to  ring  up  anyone  on  the  Mutual  list, 
but  members  of  the  latter  do  not  obtain  a  reciprocal  advantage 
until  thoy  hnve  [^mid  the  ditTcrenco  between  their  subscription  and 
that  charged  by  the  National. 

Malton.— The  firgt  installation  of  the  electric  light  at  Malton 
has  just  taken  place,  at  the  works  of  the  Malton  Farmers'  Manure 
and  Trading  Company,  Limited.  The  company,  which  was 
probably  the  largest  consumer  of  gas  in  the  town,  has  at  the  same 
time  started  to  make  its  own  gas  on  the  Dowson  principle.  This 
gas  is  simply  u!*od  for  driving  two  gas-engines,  which  work  the 
machinery  employed  in  the  mill,  and  drive  the  electric  dynamo. 
The  latter,  with  accumulators,  will  supply  70  lamps  of  It*  c  p. 
each,  the  accumulators  also  supplying  20  lamps  for  an  hour.  The 
electric  plant  hoe  been  put  in  by  Messrs.  Parr  and  ifillies,  of 
Hnggerston  and  Buckingham.  Work  under  the  new  departure 
commenced  recently,  and  a  public  test  of  the  light  was  made  on 
Saturday  night,  when  it  was  turned  on  for  the  Hret  time  by  Mr. 
W.  H.  Kosc,  J. P.,  chairman  of  the  Board  of  Directors.  A  search* 
light  of  1011,000  c.p  ,  similar  to  that  used  in  the  navy,  was  at  the 
same  time  brought  into  play  from  the  top  of  the  milt,  to  the  no 
smidl  aetoniabmout  of  the  town  and  district. 
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Olaaffow. — After  many  delays,  the  installatioa  of  electric  light, 
which  is  to  sunerRode  the  old  method  of  illuminating  the  streets  by 
means  of  coal-^ASf  has  been  complotod,  and  persons  who  were 
afoot  late  on  Tuesduy  had  an  o|j|)ortunity  of  rieeing  how  the 
throughfares  of  the  central  portion  of  the  city  appear  under  the 
rny^  of  the  lat«Ht  illiiminnnt.  The  lampfi  were  switched  on  only 
for  a  brief  period  for  the  part>oso  of  testing  the  installation^  and 
several  dr\ya  will  elaptw  before  the  light  will  be  in  permanent/  use. 
The  installation  was  designed  by.  and  carried  out  under  the  direc- 
tion of.  Prof.  Kennedy,  consulting^  electrical  engineer,  London. 
While  a  portion  of  the  work  has  been  done  by  contractors,  the 
taying^  of  the  uipes  and  the  puUing  in  of  the  cables  htm  been 
pjirried  out  by  the  Corporation  omfJoyi'«,  under  the  «uijerinten- 
donee  of  Mr.  William  Arnot,  electrical  engineer  to  the  Glasgow 
Cor{x>ration.  HHsiflted  by  Mr.  Norman  MacFarlane,  reBiaent 
engineer  of  the  station,  and  Mr.  William  Laclcie,  outside  inspector. 

London  Eleetrio. — This  Company  Usv*  just  iasuetl  to  possible 
consumers  an  explanatory  circular  of  its  system,  which  states  that 
when  properly  arranged  and  controlled  it  ie  equally  as  safe  as  the 
low-pressure  system,  and  has  the  great  advantage  of  giving  an 
equal  and  regular  light  throughout  the  whole  of  the  premises, 
however  distant  the  furthest  tamp  may  be  from  the  source  of 
supply.  An  excellent  diagram  is  given  of  the  system  adopted, 
showing  the  generating  station,  the  distributing  stations,  the 
service  mains,  and,  in  fact,  all  the  connections  down  to  the 
lampji*,  showing  that  the  pressure  upon  the  consumers'  premises 
ia  reduced  to  50  or  100  volts  A  list  of  the  stroetB  in  which  tbo 
Company's  mains  are  laid  is  {^iven,  and  it  is  stated  that  further 
extensions  are  about  to  be  made,  and  that  the  ComjMiny  in  pro- 
parofl  to  roccivo  proposals  for  supplying  within  a  reasonable 
distance  of  the  mains  already  laid.  In  this  circular  it  is  deSnitely 
stated  that  the  cost  ia  less  than  ^d.  per  hour  for  an  8-c.p.  lamp. 
The  advantages  of  the  electric  light  are  pointed  out  in  some 
general  remarks  as  to  installation  and  cost,  the  circular  concluding 
with  valuable  saggestions  as  to  conductors,  casing,  switches,  fuses, 
and  other  apparatus. 

Old  Swindon. —At  the  monthly  meetingof  theOId  Swindon  Ixical 
Roanl  on  Thurfdaj'  liu^t  week,  Mr.  H.  J.  Deacon  proiKisofl.  in  nccord- 
ance  with  nuLice  given  at  the  last  meeting,  that  auvertii^ementa  be 
insertedin  the  local  papersand  the  A7e'*/nVfi/^M_7iT(Ffr  for  tenders  for 
lighting  the  district  with  electricity.  Ho  explained  that  be  had 
some  diHidence  in  bringing  this  matter  forward,  but  he  did  no 
entirely  in  the  interests  of  the  ratepayers.  Bloctrio  light  was 
becoming  very  popular,  and  also  a  cheap  light.  The  New  Swindon 
Local  Board  waH  taking  steps  to  obtain  tenderH.  and  this  wa**  ii  good 
opportunity  for  the  Old  Town  Board  to  take  action  in  the  matter. 
He  knew  tlioro  wore  members  of  the  Board  who  wore  shareholders 
in  the  gas  comiuiny,  but  he  was  sure  they  would  give  him  credit 
for  no  personal  feeling  in  the  matter>as  he  was  acting  for  ihe  good 
I  4tf  the  ratepavers.  At  Taunton  and  Buth  the  electric  light  wat« 
llN^g  workecf  with  success.  Some  75  to  lUO  towns  had  now 
obtained  provisional  orders  to  adopt  the  electric  light.  Mr. 
Deacon  quoted  from  a  recent  speech  delivered  by  Mr.  W.  H. 
Preoce,  president  o(  the  Institution  of  Electrical  Engineered  who 
was  of  opinion  that  electric  light  would  soon  become  much  cheaper, 
and  went  on  to  say  that  the  Board  could  not  be  doing  wrong  in 
obtaining  prices  for  the  lighting.  He  hoped  the  shareholdora  in 
the  gus  company  who  wore  members  of  the  Board  would  support 
the  proposition,  and  thus  show  a  generous  public  spirit  in  the 
matter.  Mr.  T.  H.  Deacon  seconded  the  proposition,  and  the 
satnt;  was  corrietl,  only  Mr.  Balch  and  Mr.  Hull  opposing  it. 

Oaa-Engines.  — The  presidont  of  the  Midland  Association  of  Gas 
Managers,  Mr.  B.  W.  Smith,  of  Smethwick,  in  his  inaugural 
address,  gave  some  particulars  of  an  extensive  plant  wliicli  Messrs. 
Tangyefl  has  recently  laid  down  to  produce  gat»-onginos  on  their 
well-known  multiple  system.  They  have  sent  out  during  last  year 
engines  of  this  ty|K),  the  total  aggregate  of  which  is  oi|ual  to  5,00(» 
indicated  horso-i>ower,  to  work  and  test  which  with  the  ordinary 
coal-gas  has  nocossitatod  the  laying  oia  special  Nin.  mnindiroct  from 
the  outlet  of  the  gasholders.  The  largo  meterhouse  they  have  con 
fttructed  if  ultimately  intended  For  four  .H<K>-light  ami  one  40i>dight 
wet  meters  ;  but  for  the  present  two  of  the  larger  si/«  only  are 
tixed.  These  are  to  be  u«ii  solely  for  testing  and  motivo-|X)wer 
purposes.  Each  engine  is  tested  to  lull  [rawer  before  leaving 
their  works,  and  consumer  from  15  to  24  cubic  feet  of  gas  \yer 
indicated  horse-power  per  hour,  aceordim;  to  size.  It  is  of  the 
atmoel  importance  thiit  the  ga^i  should  be  kept  at  a  perfectly 
even  pressure  while  testing  the  large-sizeit  engines.  I'or  this 
purpose  the  gas  company  have  fixed,  for  their  special  use,  an  8in 
station  governor  in  the  same  house  as  the  town  governor,  so  that 
they  can  at  any  time  when  desired  increase  or  decrease  the 
pressure  to  the  reijuiroments  without  interfering  with  the  district 
supply.  But  Messrs  Tangyes  do  not  stop  at  this  point.  Even 
with  the  economical  results  they  have  obtained,  it  is  dilGcult,  so 
they  say,  for  engines  over  50  i.b.p.  to  compete  with  high-class 
expansion  steam-engines,  when  the  price  of  gas  is  more  than,  say, 
Is.  6d.  per  l.UOO  cubic  feet.  A  cheaper  gas  has  therefore  to  be 
produced,  and  to  this  end  they  have  recently  erected  a  Urge 
Dowson  producer  plant,  oaiiabfe  of  making  gas  at  about  ono- 
(luartcr  the  thermal  value  of  ordinary  coal-gas  for  200  i.h.p.,  pro 
auced  from  inthracite  coal  or  gas  coke.  They  find  in  practice 
that  1,U(XJ  cubic  feet  of  this  gas  can  be  generated  for  lid.,  including 
all  charges,  with  coal  at  248.  per  ton.  It,  however,  requires  about 
50  per  cent,  more  coke  than  coal  to  give  the  same  re«Qlt«,  and  as 
four  times  the  quantity  of  this  gas  is  necessary,  it  is  equal  to  coal- 
gas  at  about  Is.  per  1,000  cubic  feet. 

KAldatone.^A  mooting  of  the  Maidstone  Local  Board  was  held 

last  week,  and  considerM  the  re[>ort  by  Mr.  Hawtayne  on  the 

"^tric  light,  which  we  gave  lost  week.     The  Mayor,  in  intio- 


ducing  the  scheme,  recalled  the  steps  that  had  been  taken.     Lasb 
year  tney  had  several  notices  of  companies  intending  to  apply  for 

grovisional  orders,  and  in  consequence,  to  obtain  control,  the 
oard  obtained  their  own  order.  Mr.  Hawtayne  was  appointed  as 
consulting  electrical  engineer,  and  his  report  had  been  presented. 
II  this  was  adopter] ,  Mr.  Hawtayne  was  willing  to  come  and  reside  at 
M<iidstone.  at  a  salary  of  iC300,  or  if  not,  be  would  require  to  be 
compensated  for  his  services  Mr.  Barker  moved  the  adoption  of 
the  report.  He  thought,  as  a  business  matter,  it  would  be  well 
for  them  to  have  the  light,  as  Maidstone  was  the  only  town  of  any 
im|K>rtance  in  Kent  that  had  not  adopted  the  electric  light.  It 
was  not  fair  to  the  ratepayers  to  let  a  company  take  it  up.  They 
intended  to  sell  electricity  to  those  who  wanted  it,  extending  aa 
desired,  and  not  to  light  the  public  streets  to  begin  with.  Alder- 
man Long  seconded,  reminding  the  Board  there  was  such  a  thing 
OS  revoking  the  order,  as  had  been  done  at  IjMwich,  and  a  company 
allowed  to  come  in.  They  were  bound  to  have  the  light,  if 
not  by  the  Board,  by  a  company,  and  the  Board  could  borrow 
money  on  better  terms  than  a  company.  Mr.  Baker  said 
ho  was  not  an  opfMnent  of  the  light,  but  did  not  think  the 
scheme  advisable.  It  was  suggested  the  town  would  take 
."rfJO  latnyis.  This  would  cost  £750  to  instal,  and  the  supply  to 
the  Town  Hall  would  cost  twice  that  of  gaa.  He  had  interviewed 
a  niimhor  of  inhabitants,  and  only  two  were  prepared  to  take  the 
light  at  a  price  equal  to  \e.  lOd.  for  gas.  Alderman  ElUs  also, 
though  not  an  op|ioncnt,  did  not  think  the  scheme  would  pay. 
The  provisional  order  did  not  expire  till  next  July  1*2  months, 
and  therefore  they  had  time  to  turn  round  and  see  what  they  were 
about.  He  move<I  '  That  this  Authority  does  not  consider  the 
report  of  Mr.  Hawtayne  will  justify  them  in  carrying  out  the 
scheme,  and  i-etpiests  the  committee  to  get  information  as  to  the 
terms  on  which  n  company  would  carry  out  the  order,  having 
fpecial  regard  to  the  maximum  cost  to  consumers,  and  the  time 
for  which  the  contract  would  run  "  By  doing  so  they  would  not 
run  any  risk,  and  would  get  something  definite.  Mr.  Laurence 
seconded,  and  others  sup[xirted  the  amendment.  Mr.  Hawtayne 
replied  to  various  criticisms,  and  on  the  vote  being  taken  17  voted 
for  thf^  amendment  nnd  three  against. 

BcarborouglL  —The  progress  of  the  Scarborough  Electric  Light- 
ing Coiujiany  ha>i  been  of  a  very  satisfactory  nature.  The  whole 
of  Uio  simres  ottered  for  public  subscription  have  been  allotted, 
and  last  week  work  was  commenced,  says  a  Scarborough  paper, 
on  the  site  of  the  doijdt  in  Soamerroad.  The  plans  for  the  building 
Imvo  been  prei>area  by  Messrs.  Hall  and  TugweU,  while  Mr. 
William  Peacock  has  secured  the  contract  for  the  building.  This 
will  include  builer-sheds  and  engine-houses  uf  sudicient  sii!;e  and 
ciipahility  to  accommodate  seven  engiiics  of  1,000  h.p.  each.  There 
is  a  clause  in  the  contract  that  the  engine-rooms  shall  be  ready  for 
tlio  engineers  to  take  possession  of  by  May  lOth.  In  addition  to 
this  work  there  luui  to  be  constructed  a  chimney  of  150ft.  in 
height,  and  this  is  to  be  complete,  according  to  present  arrange- 
ments, by  the  middle  of  June,  in  Lime  for  the  engineers  to  give  tne 
macliinerv  a  final  trial  by  the  end  of  that  month.  Meanwhile  the 
work  of  laying  the  cables  (far  which  every  arrangement  has  been 
made)  will  be  carried  on  apace.  These  will  be  drawn  through 
Hin.,  4in.,  and  li'xn.  pipes,  and  will,  it  is  anticipated,  bo  in  full 
working  order  by  the  end  of  .Tuae,  so  that  the  light  can  then  be 
switched  on.  The  main  cable  will  be  hud  olong  the  Valley-road, 
proceeding  by  means  of  the  plantation  to  the  roar  of  TheCroycent, 
thence  along  Huntntwrow  to  \Vestborough»  along  Newborough, 
up  St.  Nicholas-street  round  by  the  Urand  Hotel,  and  so  on  back 
to  the  works.  The  whole  of  the  compulsory  area  will  be  at  once 
lighted,  though  many  applications  for  Hghta  have  been  received 
from  the  South  Cliff  and  other  part.«i  of  the  town  The  engines 
emijioyod  will  be  of  Messrs  rarsons's(of  Newcastle)  manufacture, 
nnd  the  pyn torn  usted  will  bo  in  every  re<«pect  identical  with  the 
Newcastle  arc  Although  at  first  sight  the  site  selected  seems  a 
little  out  of  the  way,  \i«  adoption  lias  been  the  result  of  deep 
thought  and  ojircful  conftideraLinn  by  the  directors.  The  sjxit  at 
first  solectod  on  the  Sandsido  was  early  found  to  be  too 
Kmall  to  allow  of  the  extensions  which  it  is  hoped  will  early 
be  necessary.  The  use  of  sea-water  for  condensing  purposes  was 
afterwards  believed  to  be  open  to  many  objections— the  principal 
of  which  were  the  jK>sflible  silting  up  from  sand  and  the  backwash 
which  would  have  to  be  contendea  with.  There  was  in  addition 
the  work  of  cutting  through  the  walls — a  task  which  might  have 
meant  a  big  e.vpenHc.  The  second  site  considered  was  also  held  to 
be  too  small,  and  then  the  Seamer-road  was  fixed  upon.  This  has 
the  advantage  of  beintr  next  the  raUway  siding,  eo  that  coal  can 
be  easily  obtained.  It  is  of  two  acres  extent,  and  the  plans  pro- 
vide for  the  construction  oi  a  lake  of  one  acre  In  size  and  4ft. 
deep,  which  will,  it  is  hopett.  provide  by  natural  drainage  a 
storage  of  water  sufficient  for  all  condensing.  Before  many  days 
have  elapsed  the  work  will  be  in  full  swing.  The  direotors  are 
hoping,  as  stated  above,  to  have  everything  in  order  in  time  for 
the  season  of  this  year. 

Londoa  County  Counotl.  — The  Highways  Committee  of  the 
London  County  Council  renorted  on  Tuesaay  that  they  had  con- 
sidered the  undermentioned  electric  lighting  schemes  with  refer- 
ence to  which  application  hi&s  this  session  been  made  for  provisional 
ordera ;  (a)  Promoted  by  local  authorities  :  Islington  electric 
lighting.  Hackney  electric  lighting,  Hammersmith  electric  light- 
ing, Pojilar  district  electric  lighting  ;  {h}  Promoted  by  companies  : 
Islington  electric  lighting,  St.  Mary,  Islington,  electric  lighting. 
They  liave  represented  to  the  Boara  of  Trade  that  in  considering 
the  apiilication  relative  to  the  parish  of  Islington,  preference 
should  DO  given  to  that  of  the  Vestry  as  the  local  authority,  and 
that  the  applications  of  the  County  of  London  Electric  Lighting 
Company  and  of  the  Holloway  Electricity  Supply  Company  shoula 
not  be  acceded  to.     With  regard  to  the  four  orders  promoted  by 
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local  aathorities  they  have  suboaitted  to  the  Board  auggeetions  for 
•ome  few  amendment  which  appear  to  be  neceseary  to  make 
the  orders  accord  with  previous  legislation  In  tne  case  of 
the  Hammcrflmith  order  they  have  also  suegeated  that  words 
should  be  ioBerted  to  except  Hammersmith  Bridge  from  the 
area  of  supply.  The  BoArd  of  Trnde  has  intimated  that  this 
exception  will  be  madei  and  that  certain  of  the  BUggested  amend- 
ments have  been  made  in  the  order.  The  other  amendments  ore 
nnimportADt.  They  aJso  report  with  reference  to  the  Kensington 
and  K  night^brid^e  and  Chelsea  Electric  Lighting  Bill,  that  this 
Bill  provide*  for  the  transfer  to  the  Kensington  and  Knightsbridgo 
Electric  Lighting  Company  of  the  undertaking  of  the  Chelsea 
Electricity  Suppfv  Comi>ony,  under  the  South  Kensington  hiectric 
Lighting  Order,  1889.  It  is  not  proposed  that  the  L  holeea  Company's 
transformer  station  at  101,Egerton-gardenM-niews  shall  be  included 
in  the  transfer  ;  and  the  committee  think  that  it  should  be  made 
clear  that  the  company  shall  not,  except  under  proper  restriotionB, 
retain  any  right  to  break  up  streets  in  order  to  obtain  access  to 
this  station.  They  accordingly  aaggested  to  the  rorliamentary 
Committee  that  a  clause  with  this  object  should  be  inserted  ;  and 
the  Council  on  the  14th  inst.  ordered  a  petition  to  be  presented 
against  the  Bill.  The  committee  have  considerea  noticos 
from  the  Kensington  and  Knightfibridge  Electric  Lighting 
Company  of  an  extension  of  mains  in  South-place,  and 
from  the  Electricity  Supply  Corporation,  of  intention  to  lay 
mains  across  the  Strand,  along  Aaam-street,  licross  John-street 
and  along  Adelphi-terracr  To  these  works,  which  arc  of  the  same 
defoription  as  tnose  previously  appro^'ed  by  the  Council,  they  con- 
sent. The  UouHC-to- House  Electric  Light  Supply  Com|*any  luis 
applied,  under  the  Board  of  Trade  reguhitions  and  conditionn  for 
securing  the  aafety  of  the  public,  for  permission  to  stop  the  supply 
of  electricity  for  ono  hour  per  day  for  the  purpose  of  testing  mains 
and  apparatus.  This  rec|ue6t  appears  to  bo  rcaiK>nabIe  and  the 
committee  recommend  that  pennission  be  given  to  thfe  Houseto- 
House  Electric  Light  Supply  Company  to  stop  for  one  hour  per 
day  the  supply  of  electricity,  on  condition  that  the  time  selected 
for  so  doing  shall  in  each  case  be  subject  to  the  approval  of  the 
Council's  chief  engineer,  and  that  arrangements  sliall  bo  made  to 
prevent  as  far  as  possible  the  supply  being  cut  off  from  it.oro  than 
one  district  or  block  at  one  time,  and  that  when  required  the  com- 
pany shall  give  to  the  Council's  chief  engineer  jmrticulars  of  the 
results  obtained  by  the  testing  of  the  mains. 

I^eSeMter. — A  special  meeting  of  the  Leicester  Town  Council  was 
held  on  Monday  torecei^'e  a  report  on  electric  lighting  from  the  Gas 
Committee.  The  committee  report  that  in  Julylost  they  issued  ad 
vertisements  inviting  electrical  engineers  to  submit  schemes  and 
tenders  for  the  works  and  mains  neceseary  to  supply  the  above- 
mentioned  area.  Seventeen  firms  responded  to  tnis  invitation. 
and  23  schemes  were  submitted.  Theao  schomoaand  tenders  have 
been  very  carefully  dissected  and  reported  upon  by  Mr.  Colson, 
and  fully  cODsidered  by  a  special  sub-committee,  who  have,  in  con- 
nection with  the  coniiideration  of  this  question,  visited  many  of  tho 
mostimportantelectriclightingstatiuns.  The  committee  nowrecom- 
mendthattheschemeof  the  Brush  Electrical  EngineeringCom[)any 
be  adopted,  subject  to  such  modifications  and  improvements  as  may 
hereafter  be  determined  upon,  and  that  their  tender  at  the  sum  of 
£26,977  be  accepted,  whico  tender  does  not,  however,  include  the 
cost  of  buildings.  It  will  be  necessary  before  the  works  arc  pro- 
ceeded with  that  the  consent  of  the  Local  (Government  Board 
should  be  obtained  to  the  utilisation  of  land  adjoining  the  Ayle- 
stone-road  Gasworks  as  a  site  for  works,  and  also  for  the  Board's 
sanction  to  be  obtained  to  the  borrowing  of  £50,000  for  the  execu- 
tion of  works  and  the  erection  of  buildings,  and  your  committee 
recommend  that  a  memorial  be  forwardeci  to  the  Board  without 
delay.  The  probable  demands  for  supply  have  been  considered 
in  recommencfing  the  scheme  now  submitted,  and  if  it  be  adoptorl 
by  the  Council  your  committee  will  in  due  course  report  fully 
upon  the  scale  of  charges  to  be  made  for  the  supply  of  electricity. 
The  Mayor  (Alderman  Underwood)  presideri,  and  there  was  a  full 
attendance.  Alderman  Leonard,  in  moving  the  adoption  of  the 
report,  said  that  the  matter  hod  been  under  consideration  for  two 
year^.  The  committee  were  of  opinion  that  the  time  had  now 
come  when  the  Council  should  move  in  the  matter,  ris  they 
believed  there  was  very  little  margin  left  for  further  improve- 
xneDtaiDthe  science  of  electric  lighting.  Of  the  U  tenders  sent 
in  their  engineer  selected  two,  that  of  the  Brush  Company  and  the 
other  presented  by  Messrs.  Ferranti,  and  after  full  investigation 
the  committee  decided  by  a  considerable  majority  to  recommend 
the  former,  on  the  ground  that  it  not  only  best  met  their  require 
ments,  but  would  prove  also  to  be  the  cheapest  system.  The  cost 
would  be  oxtcndea  over  30  years,  and  he  went  into  figurea  to  show 
that  the  introduction  of  the  new  light  would  not  add  a  penny  to 
the  burden  on  the  ratepayers.  Councillor  Billings  seconded. 
Councillor  Clarke  adversely  criticised  the  scheme  proposed,  and 
contended  that  the  tender  of  Messrs.  Ferranti  ought  to  be 
accepted,  on  the  ground  that  it  was  cheaper,  and  would  prove 
more  workable.  A  somewhat  heated  discussion  ensued  on  a 
proposal  to  refer  the  matter  back  to  the  committee.  Alderman 
Leanard  complained  that  a  gentleman  whose  lender  hod  been 
rejected  bad  been  can  voting  among  the  members  of  the  Council. 
and  bod  put  forth  incorrect  figures,  and  that  Mr.  Clarke's  son  had 
been  accompanying  that  gentleman,  and  if  such  acourse  of  action  was 
allowed  to  continue  there  would  bean  end  to  all  pleasure  in  doing  the 
work  of  the  Council.  Councillor  Marshall  characterised  some  of 
Alderman  Lennard's  statements  as  false,  and  contended  that  they 
ought  to  have  the  plans  of  the  two  systems  equally  before  the 
CouQotl.  C-ooncillor  Clarke  warmly  denied  that  he  hod  any  per- 
•onal  totereet  in  the  adoption  of  the  Ferranti  scheme,  but 
rlaimed  that  it  was  the  superior  one.  Alderman  Lonnard  said  he 
voald  have  no  objection  to  the  discussion  being  deferred  if  the 


Council  would  prohibit  canvawing  among  the  members  in  the  in- 
terval. Ultimately  it  was  agreed  that  the  discussion  be  adjourned 
for  a  month,  on  condition  that  canvassing  or  touting  by  any  con- 
tractor would  be  held  to  be  a  dis<iuaUHcation  of  his  scheme. 

Bradford.— On  Tuesday  an  enquiry  was  held  at  the  Bradford 
Town  Hall,  by  Major-General  C.  Phippe  Carey,  R.E..  one  of  the 
inspectors  of  the  Ijocal  ("Jovemment  Board,  into  the  application  of 
the  Bradford  Town  Council  for  the  iseue  of  a  provisional  order 
giving  the  Council  power  among  other  things,  to  borrow  il.'W.OOO 
for  purposeaof  extendingtheelectric  lighting.  The  application  was 
supported  by  the  town  clerk  and  Mr.  T.  Sohofield  and  Mr.  S.  W. 
Bainos,  of  the  Electricity  Supply  Department.  It  was  stated  that 
originally  when  the  Council  obtained  powers  for  supplying  the 
electric  fight  the  borough  was  divided  into  two  portions.  It  was 
made  compulsory  upon  them  to  supply  a  small  (portion  of  the  centre 
of  the  town,  but  permissive  to  supply  other  portions  of  theborou^h. 
For  some  time  consumers  stood  aloof  to  sec  whether  the  installation 
was  a  success  or  otherwise,  but  now,  tinding  that  it  was  a  great 
success,  a  great  many  demands  were  made  for  t^^e  light.  The 
Council  had  decidefl  to  extend  their  area  of  supply  in  all  directions 
from  the  centre  of  the  town,  and  the  loan  was  wanted  for  the  ex- 
penses of  the  cx^enfion.  Of  the  total  t^um  £9,55(J  wus  to  be  B|K'nt 
on  building.*,  and  the  bulk  of  the  remainder  on  machinery  and 
plant.  In  reference  to  the  extension  of  the  business  it  was  stated 
that  there  were  now  250  private  coni^timers.  There  was  no  inten* 
tion  of  utiliHing  electricity  for  the  public  street  lamps,  as  thoso 
weio  supplied  with  gas  by  the  ^ios  Committee  free  of  cost.  At 
one  time,  the  Town  Clerk  said,  the  (jas  Committee  was  making  a 
profit  on  gas  of  £30,0(X>  a  year,  but  they  preferred  to  supply 
gas  fur  nothing  for  the  streetA  and  charge  lower  prices, 
making  the  protit  lees,  but  the  public  service  greater.  The 
insitector  pointed  out  certain  risks  in  reganl  to  the  electric 
light,  and  suggctited  that  it  might  havu  been  better  that  it  should 
be  in  the  handsof  a  comtiany.  The  Town  Clerk  said  that  was  just 
what  the  Corporation  dia  not  wish.  If  a  private  company  had  a 
hand  in  it  the  company  wa^  king  of  the  town,  but  the  Town 
Council  preferred  that  it  should  itself  be  that.  Besides,  the 
Corjjorntion  thought  it  could  work  the  electricity  works  more 
economically.  The  management  expenses  were  nothing,  beyond 
salaries  of  othcials.  If  a  private  com|>any  had  the  matter 
it  o(»enod  pavements  at  its  own  sweet  will,  cautiing  con- 
aiderable  expense,  whereas  the  Council  made  its  work  tit  in 
with  other  work  they  had  in  hand,  and  avoided  breaking  up  roods 
as  much  as  po»stble  Mr,  Baines  pointed  out  that  the  works  were 
making  a  profit,  and  the  charge  was  only  5d.  per  unit  of  elec- 
tricity. The  Town  Clerk  added  that  at  Leeds,  where  a  company 
was  setting  up  an  installation,  the  charge  was  8d  (>er  unit.  Mr. 
W.  W.  \\  ilkinson,  a  ratepayer,  intimated  that  he  op|>osed  the 
application.  He  said  he  approached  the  matter  from  a  ratepayer's 
point  of  view.  By  the  adoption  of  electricity  ratepayers  had 
already  lost  over  £5,000,  and  this  loss  was  imposed  upon  the 
general  body  for  the  questionable  advantage  oi  not  more  than 
1  [>er  cent,  of  the  rateiAyers.  He  asked  the  Local  Oovemment 
Board  not  to  sanction  the  loan.  He  complained  that  acoounta 
were  not  published.  If  the  accounts  were  available,  he  believed 
it  might  be  proved  that  the  loss  was  much  more  than  the  £5,000 
he  had  mentioned.  The  borough  accountant.  Mr.  Thor{>e,  said  it 
woe  not  true  that  the  accounts  were  not  published  He  produced 
a  volume  giving  detailed  accounts  of  the  Corporation's  working  in 
every  department.  Mr.  Wilkinson  said  he  had  not  seen  that  book. 
Mr.  Thorpe  said  that  was  not  his  fault  A  copy  was  sent  to 
every  branch  of  the  free  library  and  to  the  Local  Government 
Board.  It  was  not  true  also  that  a  loss  was  incurred  on  working. 
The  result  of  the  transactions  last  year  was  a  net  profit  of  over 
£1,300  after  paying  not  only  interest,  but  sinking  fund  on  the 
debt  The  result  of  the  whole  four  years'  working  of  the  elec- 
tricity department  was  a  net  profit  of  £289.  L5s.  Mr.  Wilkinson 
said  that  nothing  had  been  written  down  for  depreciation.  Mr. 
Baines  said  the  opinion  of  experts  was  that  nothing  need  be 
written  down  for  depreciation,  because  the  works  were  kept  up  to 
value  out  of  revenue,  and  were,  indeed,  daily  becoming  more 
valuable.  Besidcf  that,  the  sinking  fund  was  paid.  The  Town 
Clerk  said  that  Bradford  lived  by  trade,  and  anything  which 
assisted  trade  was  a  benefit  to  the  town.  The  enquiry  then  passed 
to  other  matters. 

Wat«r  Power  at  CardUt  — With  reference  to  the  lighting  of 
Carditr,  Mr.  Sydney  F.  Walker  writes  to  the  Weatem  Maui  advo- 
cating the  use  of  the  town  water  supply  power  for  electric  light 
Taking  the  available  fall  of  I5')ft.  (out  of  900)  and  the  daily 
supply  of  four  million  gallons,  he  calculates  the  energy  that  could 
be  supplied.  This  as  a  first  supply  ;  but  as  there  are  three  falls  of 
reservoir  water  throe-turbino  installation  could  be  made,  with 
loi^-distance  transmission.  He  thus  deals  with  the  practical 
difficulties  of  the  undertaking:  '*The  water  would  hardly  be 
running  into  the  town  at  all  hours  of  the  day  and  night  at  the 
same  rate.  Further,  it  is  probable  that  16  hours  would  be  the 
limit  of  the  actual  How  of  water  for  practical  purposes,  while  it 
will  be  important,  if  the  electric  light  is  permanently  established, 
that  there  shall  be  an  all-night  service  On  the  other  hand,  the 
lights  may  be  required  at  any  moment  of  the  day  or  night,  and 
the  current  must  be  present  at  all  times  ;  the  bulk  of  the  lights 
are  only  required  for  about  two  hours  during  the  day  in  the 
depth  of  wmter.  One  of  the  greatest  difficulties  that  elec- 
tricity supply  companies  have  to  deal  with  is  the  fact  that 
a  large  portion  of  their  machinery  is  idle  for  22  hours  oat 
of  the  24.  Putting  these  two  peculiar  features  together,  bow  ^ 
ever — the  IChouns'  variable  flow  of  water  and  the  two 
heavy  requirements  of  the  electric  light — it  is  not  d*^ 
formulate  a  practical  scheme  fot  u.tUvft\xu^  ibn 
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the  water.  Four  million  {gallons  per  day  ^ve  250,000  (gallons  per 
hour  for  a  16-houi-H  day»  and  this,  with  a  fall  of  150ft.,  cives 
Approximately  19()  h  p.  This,  however,  is  tho  total  enerp^y  of  the 
water,  and  from  it  would  have  to  be  deducted  tho  char^ea  for 
friction  of  tho  wnt«r  iteelf  in  the  pipes,  for  conversion  into 
mechanical  enerjjy  in  the  turbine  or  waterwheel,  and  for  con- 
version into  electrical  energy  in  tho  dynamo,  for  the  friction  of 
shafting,  belts,  etc.  Tho  electrical  currents  furnished  by  the  dyna- 
mos would  be  used  to  charge  eecondary  batteries,  and  there  would 
be  a  further  loss  here  for  conversion  and  reconversion,  so  that  out 
of  the  HX)  h.p.  only  IW  h.p..  or  poMt*ibly  less,  would  bo  availablo  in 
the  form  of  electric  currODtti  for  furnishing  light,  heat,  or  (Xjwer. 
But  this  100  h.p.  would  be  available  for  !6  hours,  giving  us  1.6U0 
horso-[»ower hours.  If  we  set  a^ide  4<X)horde-powor  hours  assafficient 
for  the  *22  hours  during  which  tho  numbor  of  lighta  burning  is  small, 
we  have  1,200  h.p  for  tho  remaining  two  houra,  or  600  h.p  for 
each  hour  of  majcimum  load,  giving  ua  sufficient  current  for  7,200 
lamps  of  16  c.p.,  or  1*2.000  lamiis  of  10  o.p.,  or  their  oquivaleiite. 
The  power  obtainetl  at  Llanisnen  would  be  double  these  figuren, 
giving  us  with  that  taken  from  just  outride  the  town  current 
for  21.000  lamps  of  It)  c.p.,  or  36,000  himps  of  10  c.p..  or 
their  equivalents.  Now,  aa  to  saving,  I  have  given  the 
number  of  10-c  p.  lamps  because  the  London  companies  appear  to 
work  to  this  unit  Each  10-c.p.  lamp  consumes,  approxmiately, 
20  supply  units  per  annum,  20.000  watts  for  tho  nour,  or  the 
equivalent,  and  each  unit  costs,  approximately,  Id.  for  coal.  The 
cost  of  coal  varies,  of  course,  but  this  in  a  fair  average  figure  and 
is  not  excessive.  Taking,  then,  l^.txyj  lamijs  of  10  c.p.,  consum- 
ing 20  unita  each  per  annum,  we  have  a  eaving  of  !2-tO,O00d.,  or 
£1,000,  i)er  annum  ;  or,  with  the  Llanishen  supply  oddtfd,  £3,000 
per  annum.  The  cost  of  laying  down  the  apparatus  would  be  about 
the  aame  as  with  vteam-enginent,  or  possibly  more,  but  the  cost  of 
attendance  should  be  less,  and  there  should  be  a  leaving  in  tho  matter 
of  auch  charges  as  hauling  and  handling  the  eonl.  It  shoald  be 
noted,  however,  that  if  my  figures  are  correct,  the  |K)wer  bo  be  ob- 
Uiine<i  jupt  outride  Cardiff  wouhl  bo  :^ufficient  for  considerably  more 
lights  than  Mr.  Mai*»oy  has  provided  for  in  the  £32,500.  Another 
point  that  should  also  bo  noted  is  that  it  would  not  be  possible, 
with  our  present  knowledge,  to  use  altornate  currents  and  trans- 
formers, OS  Mr.  Maseey  is  intending  under  the  present  scheme. 
Up  to  the  present  no  practical  method  of  charging  accumulators 
with  alternate  currents  has  been  devised.  Puttmg  the  amount 
saved  in  another  form,  £3.000  per  annum  would  pay  tho  interest 
at  ^  (>er  cent,  on  £Sri,00(l,  or  it  would  pay  9i  uer  cent,  on  the 
£32,500  that  the  Corporation  are  about  to  spena."  Mr.  W.  H. 
Massey,  in  reply,  writes  that  Mr.  Harpur  himself  bad  to  consider 
this  very  [>oint  of  the  utdisation  of  water  power  more  than  two 
yearn  since,  and  also  took  into  oocount  the  (juestion  of  refuse 
aestVuctors  and  other  apparatus  which,  besides  water  power  to 
some  extent  in  the  future,  may  be  embraced  in  the  present  scheme, 
the  Lighting  Committee  approving  only  after  they  had  Kati^licd 
themselves  thoroughly  that  the  real  interests  of  the  ratepayers 
had  been  kept  in  view  all  the  time.  As  to  the  charging  of  accumu- 
lators by  alternate  currents,  Mr.  Massey  adds  :  "  Towards  theeml 
of  his  letter  Mr.  Walker  says  ;  *  Un  to  the  present  no  jwactioal 
m6tho<I  of  charging  accumulators  with  alternate  currents  has  been 
devisetl.'  But  he  is  <iuite  wrong.  The  pOE>sibility  of  doing  theso 
things  has  long  been  recognised,  and,  as  a  matter  of  fact,  they  arc 
now  done  daily." 
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FRBItrAKY     13. 

ImproTemenU  in   diapbragnu  for    telepbonoa.      George 

Lee  Anders  and   Walther  Kottgou,    10,  Jeffreys  H<iuare, 

London. 
An  Improved  eleotiioal  pendnlam  Indicator.     Ebonozor 

Beal,  107,  HighHeId-ro;id,  See<lley,  ManohcHtor. 
ImproTomonta  *n  fixing  electric  oondnotlns  wires  to  the 

Insolatora  supporting  same.      Taiil   Htidolf   .SchondMirg, 

31,      Soulhiimpton-buikluigt*,      (-'liuncory-lano,      London. 

(Complete  f i»t;ciiication. ) 
ImproTementa  In  primary  batteries  and  in  minora'  and 

Uko   portable    lamps.     Samuel    William     Maquay,    55, 

Chancery  lane,  Ijondon. 

Fi'.nKrAKY    U. 

ImproYomeata  In  and  relating  to  telephonic  trans - 
mlttars.  Alexander  Marr,  70,  Market  street,  Man- 
chester. 

Improvements  in  olectrioal  transformers,  and  in  boxes 
or  easlngs  therefor.  Walter  Claude  Johnson  and 
Samuel  Edmund  Phillips,  28,  Southampton- buildings, 
ChanceryJane,  London. 

ZmproTemonts  In  oloctrlc  lantoms  and  reflectors  there- 
for. Ernest  Berry  and  Frederick  Harrinon,  Lyric- 
chamborH,  Haymarket,  IxMidon. 

Improvements  In  electric  signals.  Frank  Hawthorne 
Clarke,  97,  Newgate  street,  London.  (Comploto  si>eciH- 
cation. ) 

Februarv   15. 

Improvements  In  tho  application  of  electric  motors  for 
driving  sewing  and  other  light  machinery.  Frederick 
Brown,  Fairytield,    Highgatcrojid,  Walj^all. 

Improvements  In  direct  current  djmamo  machines. 
Joe0ph  Swviiur  Fairfax,  43U,  Strand,  London. 


3387.  Improvements  relating  to  the  utilisation  of  eleotrlolty 
for    heating    purposes,    and    to    apparatus    therefor. 

John      Kobert      ^uaiu,      11,      Southampton  -  buildings. 

Chancery  Jane,   London. 
lilies.  An  Improved  insnlatlng  material  for  electrical  purposes, 

and     method    of    preparing    aame        Adolf    lrent/.sch, 

.luliuH  <;old.«chrnidt,  and  Eticniie  Hitter   von  ScanaW,  65, 

Chancery. lane,  London 
3402.   Imnrovements   in  elootrlo  motors.      William    Clark,   53, 

ChftnceryJane,    London.      (Tho  firm   of   Hartmann    and 

braun,  (■orinany. ) 

3412.  Improved   moans   for   transmitting   tclographlo   signals 

through  suhmoxino  and  Uko  cables.  Aloxan<!er  Muir- 
heafl  and  Uenry  Alfred  Charlea  Saunders,  124,  Chancery- 
lane,  London. 

3413.  Improvements    in    recording    Instnunents   far   electric 

telegraphs.       Alcxamler    Miiirhead    and    Robert    Henry 
Ed;^a:-,  1*J4,  Chaucety-lane,  London. 
Fkbkcaky  10. 

.'UOl.  A  now  or  improved  writing-desk  and  paper-roll  holdsr 
combined  for  telephones.  Carl  (iustav  Ne^tler,  34, 
Si)ntharapton-buildiri<;H,  Clmncery-lane,  London.  {Com- 
plete 8|iecilication  ) 

3470.  Improvements  in  electromotors  and  dynamos.  John 
Aiij^iwtine  Kiny;dim,  '29,  Marlborouph-hill,  Uiiidon. 

3477.  Improvements  in  oonstruotlog  and  coaneotlAg  galvanic 
elements.  Henry  Nelimer,  4,  Orafton- street,  Gower- 
street,  London. 

3488.   Improvemonta     In     telephones        Sir     Charlea     Stewart 
Forbes,  Bart  ,  21.  Finsbury-pavemont,  London. 
Febkuaky    17- 

3572.  Improvements  in  printing  telegraph  receiving  Inatm- 
moDts  .lohn  Edward  Wri^^ht,  45  Soiiihumpton- 
butldiiiL'H,  Cliancory-lune,  London  (Date  applie<l  for 
under  I'atenta  Act,  18S:i,  Sec.  103,  November  10,  1N92, 
bein^  date  of  application  in  United  States.}  (Complete 
(SiKJcitication  ) 

:{573.  Improvements  relating  to  the  extraction  of  metals  by 
means  of  electricity,  and  to  apparatus  tharefor. 
Eduard  Taussig,  45  Southampton-building,  Chancery- 
lane,  London. 

Fkbrpaky  is. 

3j90  Improvements  oonncotod  with  electrical  conductors  and 
their  insulation.  Krno.st  I'ayne,  39,  Victoria-Street, 
Wei'tniinj^ter,  l..ondon, 

300U.  Improvements  In  and  relating  to  electricity  dlstrlbu* 
tion.  William  Lowrie.  117.  Bi^hopHj^ato-^troct  Within. 
London. 

3tt7.'>.  Improvements  la  and  connected  with  tolephono  trans- 
mitters. Krhaul  Lndwi|;  M;i>er.  Norfolk  Houmo, 
Norfolk-ftroot,  Strand,  l.rf)ndon.  (Complete  8[K>cification. ) 
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lSi>2. 
Electric  sound-produolng  apparatas.      Waako^. 
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Limited,  und   Haily. 
Electric  railways  and  tramcars.     CInirchill. 
Telephones.      Forbcti. 
Electricity  meters.      Edinotid^on  and  Onlion. 
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NOTES. 


Institntion. — The  discussion    on   Mr.  Mordoy's  paper 
I  will  be  contintied  next  Thursday,  March  9th. 

••De  Magrnote."— The  translation  of  Gilbert's  "  De 
iMagnete  "  is  now  published  by  Messrs.  Wiley  and  Son,  of 
New  York,  price  4doI. 

Electric  Locomotives. — The  building  of  large  electric 
locomotives  is  not  lagging  behindhand,  for  we  are  told  by 
the  Weatinghouae  Compiny  that  they  are  building  a  300-h.p. 
locomotive. 

Deatb. — The  death  is  announced,  at  the  age  of  75 
years,  of  Dr.  Norven  Green,  a  well-known  figure  in  Ameri- 
can electrical  circles,  the  manager  ol  the  Western  Union 
Teleg;raph  Comi>any. 

Paddington. —  The  directors  of  the  Metropolitan 
Elect!  ic  Sup[)Iy  Company  will  hold  a  reception  to-day  to 
meet  the  members  of  the  Paddin^ton  Vestry  on  the  occasion 
of  viewing  the  company's  new  station  at  Amberley-road, 
Harrow-road,  Paddincton. 

Maxwell's  Theory. — M.  Cohn  has  found  that  the 
sjKted  of  electric  proj>agation  in  water  is  8J  times  slower 
than  in  air,  and  8*5  is  precisely  the  value  of  the  index  of 
the  refraction  of  water  as  found  by  M.  Ellinger,  This  is 
another  verification  of  Maxweli's  theory. 

'  Erratum. — In  the  description  of  Lord  Kelviti^s  engine- 
room  wattmeter,  p.  202,  a  curious  error  is  to  be  found. 
"The  potential  coils  are  said  to  be  artistically  arranged/' 

I  Of  course, "artistically  "  should  read  "  astatically."  Printers 
will  be  funny,  but  we  should  prefer  the  fuQ  in  our  comic 
contemporaries. 

Honolnln  Cable. — The  project  of  laying  a  cable 
between  Honolulu  and  California,  which  has  beeu  long 
under  consideration,  is  now  revived  by  the  proposal  to 
annex  Hawaii  to  the  United  States.  The  situation  is  dis- 
cussed at  length  by  the  New  York  Sun,  quoted  in  the 
Western  Electrician  for  18th  ult. 

The  Telegraph. — An  interesting  lecture  was  delivered 
at  the  Technical  School,  Bolton,  on  Monday  last  week,  on 
'*  The  Electric  Telegraph,"  by  Mr.  W.  Lynd,  of  London. 
The  land  and  submarine  telegraphs  were  illustrated,  and 
the  loud-speaking  telephone  experimentally  demonstrated. 
The  lecturer  received  a  hearty  vote  of  thanks. 

Exonrsions  to  Chlcago.-^The  Council  of  the  Society 
of  Arts,  acting  as  the  Koyal  Commission  for  the  Chicago 
Exhibition,  have  arranged  with  Messrs.  Cook  to  organise  a 
8[>ecial  private  ^excursion  to  Chicago  for  members  of  the 
Society  of  Arts  from  July  22nd  to  August  23rd.  The  cost 
will  be  XG5,  and  the  number  of  passengers  will  be  from  25 
to  100.  Members  may  take  two  of  their  family  at  full 
fare.  Detailed  particulars  can  bo  hud  from  the  Society  of 
ArU. 

y  firing'  Formula. — The  following  formula  is  given  by 
hicago  firm  for  the  benefit  of  those  who  desire  a  simple 
hod  of  calculating  leads  for  parallel  distribution  : 
21-21  K  0  X  D 
0M  = g . 

Where  C  M  ^  area  of  wire  in  circular  mils,  2121  =  coii- 
ataot  for  2  "  mil "  of  copper  wire,  C  =  current  in  amperes, 
D  =  distance  in  feet  to  lamps,  and  E  =^  volts  loss  in 
conductor. 

Society  of  Arts. — Prof.  Chandler  Koberts-Austen  will 
commence  a  course  of  three  Cantor  lectures  on  *'  Alloys  " 
at  the  Society  of  Arts  on  Monday  next,  the  6th  March,  at 
5  o'clock.  The  remaining  lectures  will  be  given  on  the  two 
following  Monday  afternoons  at  the  same  hour.    The  iirat 
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lectuie  will  deal  with  analogy  of  alloys  to  solutions ; 
importance  ol  studying  the  behaviour  of  alloys  while  they 
liquefy  and  as  they  "  freeze " ;  experimental  methods 
adopted  in  conducting  the  investigations. 

Death. — The  death  is  announced,  at  the  early  age  of  3i, 
of  Mr.  Geo.  B.  Prescott,  jun.,  a  well-known  American  elec- 
trical engineer.  He  was  au  assistant  of  Edward  Weston  in 
pioneer  work  on  dynamos  and  lighting,  and  became  a  fre- 
quent contributor  to  the  technical  journals,  besides  being 
the  author  of  a  set  of  copper-wire  tables.  He  was  a  member 
of  the  American  Institute  of  Electrical  Engineers,  and  one 
of  the  Standard  Wiring  Table  Committee  of  the  institute, 
the  report  of  which  embodies  much  of  his  research. 

Directo-Altemating    Traiiaform.er.  —  Sir    David 

Salomons  exhibited  hi^  rotating  disc  transformer  again  last 
Friday  before  the  Royal  Institution.  We  understand  that 
another  of  this  directo  alternating  transformers  is  on  hand, 
to  give  four  amperes  at  the  frequency  of  a  million  alterna- 
tions per  minute.  The  oil  transformer  used  with  this  will 
transform  the  current  to  100,000  volts,  with  corresponding 
diminution  of  current.  Some  interesting  researches  on 
high-frequency  currents  are  being  carried  out  by  Sir  David 
Salomons  on  the  tines  indicated  by  Mr.  Tesla. 

Solder  for  Alumiainm. — A  new  soldering  metal  for 
aluminium  has  been  prepared  by  Mr.  Alexius  Hader,  of 
Christiania,  Norway.  It  consists  in  combining  cadmium, 
zinc,  and  tin  mixed  in  substantially  the  following  propor- 
tions :  Cadmium,  50  per  cent.;  zinc,  20  per  cent.j  tin,  the 
remainder.  The  zinc  is  first  melted  in  any  suitable  vessel, 
when  the  cadmium  is  added,  and  then  the  tin  in  pieces. 
The  maas  must  be  well  heated,  stirred,  and  then  poured. 
This  soldering  metal  can  be  used  for  a  variety  of  different 
metals,  but  it  is  specially  adapted  for  aluminium. 

Portable  Electric  Lantern. — A  |>ortable  electric 
hand-lamp,  invented  by  a  Russian  engineer,  is  being  taken 
up  by  the  Russian  officers  for  inspection  of  trenches  and 
mines  at  night.  It  is  in  the  form  of  a  tube  2ft.  6in.  long, 
the  interior  being  made  of  tin.  Tiny  cells,  forming  a 
battery,  are  superposed  in  this  tube  and  connected  together 
in  a  special  manner.  The  power  of  the  light  is  considerable, 
and  the  form  is  found  convenient.  The  lamp  is  enclosed 
in  six  plates  of  glass  at  the  top  of  the  tube,  and  the  bril- 
liancy is  regulated  by  a  screw  at  the  lower  end.  It  is  pro- 
bable that  the  lamp  may  be  adopted  by  the  Russian 
Groverument. 

Papers. — The  meeting  at  St.  Louis  of  the  National 
Electric  Light  Association  promises  to  be  rich  in  interest- 
ing papers.  Prof.  Forbes  promises  to  attend  the  meeting, 
and  intends  to  prepare  a  paper  to  road  there.  Mr.  Tesla 
will  give  a  lecture  with  experimental  demonstrations  of 
high-frequency  current;  and  Mr,  Bradley,  whose  name  is 
well  known  in  connection  with  three-phase  ciurents,  will 
have  a  paper  ort  "  Long-Distance  Transmission  of  Power." 
Mr.  StillwcU  will  investigate  "  Under  What  Conditions 
Water  Power  is  Economical  ? "  a  very  practical  question, 
and,  of  course,  "  The  Incandescent  Lamp,"  by  Mr. 
Townley — now  a  very  live  topic — will  be  eagerly  dis- 
cussed. 

Commanioation  with  Lightships.— The  following 
expression  of  opinion  has  been  forw.irded  to  the  Postmaster- 
General  from  official  bodies  at  Deal,  Dover,  and  Ramagate : 
"  We  beg  leave  to  submit  that  there  should  be  connecting 
links  of  communication  with  the  shore  throughout  the  en- 
tire system  of  the  Kentish  and  neighboring  lightships, 
and,  above  all,  the  East  Goodwin  and  South  Sand  Head 
lightships  should  be  provided  with  the  means  of  electric 
communication  similarly  to  that  recommended  by  the 
Royal  Commissiou  respecting  the  North  Sand  Head  light. 


We  rospectfully,  but  firmly,  urge  that  any  scheme  short  of 
fulfilling  the  complete  requirements  will  signally  fail  to 
remedy  the  evils  so  universally  admitted  to  exist." 

Dynamo  Brushes. — A  new  dynamo  brush  has  been 
introduced  by  Messrs.  Hersch  and  Meminp;er,  of  Milwaukee, 
possessing  practical  advantages  over  the  usual  forms,  is  a 
test  extending  eight  months  has  shown.  The  brush  looks 
like  a  piece  of  inch  board.  The  inside  is  composed  of 
numerous  strips  of  copper,  which  bear  on  the  commutator 
and  form  tbo  conductor.  Between  the  ebripa  is  a  mixture, 
the  principal  ingredient  of  which  ia  graphite  ;  there  Is  a 
^itty  substance,  which  tends  to  keep  the  commutator  clean, 
while  the  graphite  lubricates  it.  The  brush  does  not  wear 
very  fast,  and  it  does  away  with  all  noise.  The  brush  is 
particularly  meant  for  motors  and  electric  cars,  and  the 
Milwaukee  cars  are  so  fitted.     It  seems  a  good  idea. 

EiBoienoy  of  Transformers.  —  The  problem  of 
economic  transformer  distribution  will  be  definitely  solved, 
say  its  advocates,  when  a  transformer  is  put  on  the  market 
having  an  eflSciency  of  90  per  cent,  on  one  tenth  load. 
Well,  this  condition  is  satisfied,  if  what  we  hear  is  true, 
by  the  new  Westiaghouse  transformer  now  being  made  for 
ordinary  use  in  America.  The  tests  shown  to  us  of  a 
13-kilowatt  transformer  are  as  follows:  Full  load,  97  "115 
per  cent.;  half-load,  97*4;  quarter-load  95*84;  one-tenth 
load,  90'77  ;  and  one-hundredth  load^  50  per  cent.  These 
figures  speak  for  themselves.  The  drop  in  voltage  between 
full  and  no  load  is  2  per  cent.  There  is  no  great  peculiarity 
in  the  transformer,  save  that  of  general  careful  design. 

The  Three-Wire  Patent.— It  will  be  interesting  to  a 
number  of  persons,  debating  in  their  own  minds  as  to  how 
the  recent  decision  in  the  Hopkinson  three-wire  patent 
afifects  them,  to  learn  that  a  large  cori3oration  station  using 
secondary  battery  distribution  on  the  three-wire  system, 
has  decided  to  pay  the  royalties.  This  is  at  Dundee,  and 
although  the  patent  is  specially  applicable  to  the  distribution 
from  dynamos,  it  will  bo  difficult  to  hold  it  is  not  to  include 
the  distribution  from  secondary  batteries.  At  any  rate,  so 
the  legal  and  technical  advisers  to  the  Cor]K)ration  con- 
sider, and  the  royalties  have  been  paid.  The  amount 
which  is  being  claimed  is  not  excessive — £2.  lOs.  a  year 
per  ton  of  copper  laid  ;  and  it  may  be  remembered  that  the 
patent  right  only  extends  to  27th  July,  1896. 

Electric  Ice  Cars. — It  is  evident  that  traction  could 
be  carried  on  with  smaller  locomotives  if  the  friction  was 
reduced.  Whether  any  sane  engineer  could  prove  that  it 
would  be  economical  to  freeze  the  railway  lines  and  run 
the  cars  on  skates,  is  to  be  doubted ;  but  it  ia  certain  one 
gentleman  is  going  to  try  to  prove  this.  Mr.  Eiasmus  H. 
Craw  is  the  very  Yankee  name  of  the  promoter  of  a  very 
Yankee  scheme,  who  surprised  the  New  York  City  Rapid 
Transit  Commissioners  by  this  proposition.  His  tracks 
would  consist  of  flat  iron  pipes  carrying  a  freezing  mixture, 
and  the  motive  power  would  be  high-pressure  water.  The 
speed  desired  is  80  miles  an  hour,  and  it  seems  the  scheme 
has  been  tried  at  a  fair  at  New  Orleans  with  success,  though 
in  this  case  the  influence  of  gravity  down  a  decline  was 
used  as  propelling  force. 

Twin  Carboufl. — The  cost  of  trimming  arc  lamps  is  a 
Benous  item  in  all  stations  running  public  electric  lighting. 
If  this  cost  of  labour  could  be  reduced  to  half  or  one-third, 
nothing  would  better  please  managers  and  directors.  This 
desirable  result  is  the  object  of  an  invention  by  Mr.  Jas. 
McLaughlin,  of  Chicago,  who  makes  his  carbons  of  the 
shape  of  a  tuning-fork.  Placed  opposite  another  pair  of 
twin  carbons,  it  is  seen  the  current  in  an  arc  lamp  has  two 
paths.  The  two  legs  of  each  twin  carbon  are  sufficiently 
far  apart  to  prevent  jumping  across  of  the  arc,  and  first 


one  leg  burns  away,  and  then  the  other,  according  to  which 
arc  has  least  resistance,  the  feed  being  as  usual.  The  base 
of  the  carbons  are  made  to  fit  the  sockets  at  present  in  use. 
It  is  claimed  that  the  time  of  burning  the  carbons  is  two, 
three,  or  four  times  as  long  as  the  present  single  rods,  and 
these  compound  carbons  can  be  made  not  only  double,  but 
in  bunches  of  three  or  four  if  desired.  It  would  be  in- 
teresting to  see  the  experiment  tried  in  this  country. 

Incinerators. — We  are  told  that  the  engineer  of  the 
Madras  Electric  Tramways  has  visited  the  Gorutcha 
incinerator  at  Calcutta,  and  has  been  so  struck  with  its 
steam-raising  power  that  he  has  decided  to  apply  the  same 
principle  to  Madras,  and  utilise  the  waste  heat  for  the 
boilers.  The  following  considerations  are  brought  forward 
by  the  Indian  Engineer  to  direct  attention  to  this  departure. 
One  pound  of  straw  burnt  in  a  suitable  furnace  has  been 
known  to  yield  41b.  of  steam,  and  assuming  town  refuse 
possesses  only  the  eighth  part  the  calorific  power  of  straw, 
the  combustion  of  one  ton  of  refuse  should  produce  nearly 
18  h,p.  for  24  hours.  As  12  tone  per  24  hours  is  not 
an  unuHual  capacity  for  an  incinerator,  216  h.p,  would  be 
available  with  a  perfectly-constructed  furnace.  If  only 
half  this  were  realised,  a  constant  source  of  over  100  h.p. 
will  be  available  at  little  greater  expense  than  the  up-keep 
of  the  boilers  and  engines.  It  is  not  likely  that  this  can 
be  done  with  the  present  incinerators  in  India,  but  the 
possibilities  are  wortby  the  attention  of  engineers. 

Earth  Currents. — The  systematic  study  of  earth 
currents  is  at  last  to  be  undertaken  in  France.  The  only 
observatory  in  Europe  that  takes  notice  of  the  earth 
currents  is  that  at  Greenwich.  In  France,  in  1883,  M. 
Blavier,  an  official  in  the  telegraph  service,  kept  a  register 
of  earth  currents  for  a  period  of  six  months,  but  since  that 
time  nothing  has  been  done.  It  has  been  impossible  to 
use  the  State  telegraph  lines  for  these  researches,  and  M. 
Mascart  baa  now  induced  the  Administration  of  Posts  and 
Telegraphs  to  construct  three  lines  about  10  miles  long, 
which  are  connected  to  the  observatory  of  the  Pare  Saint- 
Maur.  One  of  these  linos  runs  north  and  south,  the  second 
runs  east  and  west,  and  the  third  goes  round  the  observatory 
in  a  closed  circle  for  the  purpose  of  studying  the  vertical 
component  of  the  earth  currents.  The  ends  of  the  first 
two  are  connected  to  earth,  and  the  readings  of  delicate 
galvanometers  will  be  taken  systematically  by  photographic 
means.  M.  Moureaux,  director  of  the  observatory,  will 
have  charge  of  the  researches,  which,  it  is  expected,  may 
lead  to  useful  results  when  compared  with  the  variations 
of  the  earth's  magnetism  and  in  explanation  of  this 
phenomenon.  It  is  hoped  that  the  example  of  the  French 
observatory  will  be  followed  in  other  magnetic  observa- 
tories in  districts  as  wide  apart  as  possible. 

Ediaon  Z«anip  Patents.— The  Goebel  lamp  defence 
has  failed,  atid  the  injunction  against  the  Beacon  Lamp 
Company  brought  by  the  holders  of  the  Ediaon  Company 
has  been  granted  by  the  Court.  The  Edison  patents  have 
therefore  come  triumphantly  out  of  the  sudden  avalanche 
of  affidavits,  though  we  are  told  the  defendants 
mean  to  carry  the  case  on  with  further  evidence  to 
higher  courts.  The  defence  broke  down  on  the 
Goebel  lamp  No.  4— a  very  perfect  horseshoe  filament  lamp 
with  a  long  glass  globe.  There  was  much  doubt  thrown 
on  the  date  of  the  lamp,  though  it  was  not  shown  that  the 
other  so-called  **  hairpin  ''  lamps  were  not  very  early  speci- 
mens. But  the  legal  adviser  to  the  Edison  Comi>any  main- 
tained aucceasfully  that  Goebel  simply  brought  from 
Germany  the  old  ideas  of  Starr  of  a  carbon  pencil  enclosed 
in  a  Torricellian  vacuum,  and  probably  constructed  lamps 
after  this  model,  according  to  the  imperfect  knowledge  of 
the  time ;  but  to  think  that  at  a  sudden  bound  he  passed 
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from  Starr  to  Edison  passed  credulity.  It  waa  impossible 
that  the  lamp  No.  4,  with  platinum  wires,  horseshoe  fila- 
ment, and  a  good  vacuum,  waa  constructed  before  1872  ; 
there  was  nothing  to  prove  this,  and  other  things  showed 
It  to  be  untrue.  As  we  said,  the  Court  accepted  this  view, 
and,  at  any  rate  for  the  present,  Goebel  follows  Draw- 
baugh  into  the  limbo  of  great  patent  case  failures. 

Testing  Alternators.— Mr.  Mordey's  method  of 
testing  alternators  by  inserting  a  single  coil,  running  the 
machine  with  this  one  coil,  and  then  multiplying  up  for 
the  total  result,  has  the  advantage  that  it  can  be  employed 
before  the  whole  machine  is  complete.  "  I  have  used  this 
method,"  said  Mr.  Mordey,  by  way  of  parenthesis  to  his 
paper,  '*  in  testing  machines  when  I  have  not  been  quite 
certain  whether  the  calculations  were  correct.  The  machine 
is  run  with  one  coil  only  before  the  rest  are  constructed, 
and  multiplying  by  the  number  of  coils  gives  the  required 
total  output."  With  regard  to  running  alternators  in 
parallel,  Mr.  Mordey's  remarks  are  written  in  the  form  of 
directions  to  the  engineer-in-charge,  as  sent  out  for  stations 
where  parallel  nmning  is  desired.  The  reguJation  is  done 
at  the  valve  of  the  engine  for  the  most  part,  and  in 
regulating  the  speed  the  blinking  of  the  lamp  on  a  difTeren- 
tiaUy  wound  transformer  is  a  very  exact  measure  of  the 
equality  of  speed.  The  blinking  indicating  the  variation 
of  period  of  one  in  many  thousands,  and  occurring  once  in 
a  few  seconds  or  minutes,  allows  the  speed  to  be  regulated 
with  the  greatest  nicety.  The  length  of  time  during  which 
parallel  running  of  alternators  has  been  ree;ularly  accom- 
plished and  the  extent  to  which  it  has  already  been  carried 
out  will  cause  much  interest,  if  we  may  judge  by  recent 
utterances,  among  the  alternating-current  engineers  on  the 
other  side  of  the  Atlantic. 

Altemating-Corrent  Meters. — The  requirements 
for  an  alternating-current  meter  pointed  out  by  Prof. 
Fleming  at  his  recent  lecture,  are  these  :  A  fair  accuracy — 
or  rather  a  small  known  inaccuracy  which  remains  constant — 
facility  of  fixing,  moderate  cost,  and,  lastly,  the  quality  of 
not  altering  by  change  of  temperature.  The  first  quality, 
accuracy,  is  achieved  in  electric  meters  to  a  far  greater 
degree  than  in  gasmeters.  Within  1  per  cent,  ia  certainly 
fair  accuracy,  and  this  is  often  surpassed,  but  the 
important  point  is  that  this  error  should  not  change 
at  different  times  or  at  different  loads.  Facility  of 
fixing  includes  general  hardiness  of  constitution  —  if 
delicate  levels  are  required  or  solid  posts  are  to  be 
provided  the  cost  of  labour  becomes  great.  The  cost  is 
naturally  of  first  importance — some  excellent  meters  for 
measuring  up  to  20  lamps  have  been  designed  and  tested, 
but  would  coat  X25  each  to  make — the  question  of  the 
amount  of  hire  would  a  20-light  customer  be  likely  to  pay 
for  a  meter  evidently  not  crossing  the  inventor's  mind. 
The  last  quality,  of  not  changing  in  accuracy  by  reason  of 
rise  or  fall  of  temperature,  is  an  exceedingly  important 
point,  likely  to  be  overlooked  by  some  designers.  The 
resistances  used  should  be  of  manganin,  or  some  other 
material  whose  resistance  does  not  alter  with  change  of 
temperature.  When  it  is  remembered  that  a  change  of 
40deg.  may  often  occur  in  cellars  of  houses  according  to  the 
season,  an  alteration  in  the  accuracy  of  the  meter  of  10  or 
15  per  cent,  might  occur  if  the  resistance  of  copper  wire 
were  included  in  the  metering  arrangements. 

Batavia  Exhibition. — We  have  received  a  circular 
and  letter  from  Messrs.  John  Birch  and  Co.,  merchants' 
engineers,  10  and  11,  Queen  street-place,  London,  and  40, 
Chapel- street,  Liverpool,  with  reference  to  the  approaching 
exhibition  in  Batavia  in  July,  and  we  are  asked  to  interest 
electrical  engineers  in  the  project.  We  are  pleased  to  refer 
to  the  subject,  but  must  leave  electrical  engineers  to  con- 


sider themselves  whether  the  expense  of  exhibiting  is  likely 
to  pay  them.  The  question  is  one  of  pounds,  shillings, 
and  pence,  and  if  an  exhibition  in  East  or  West  can  be  shown 
to  pay,  manufacturers  will  exhibit,  never  fear.  German 
manufacturere  think  it  pays,  for  we  learn  that,  to  all  intents 
and  purposes,  the  exhibition  may  be  called  a  German  one  ; 
German  firms  have  offered  to  provide  sufficient  petroleum  to 
drive  the  whole  of  the  machinery.  On  the  whole  exhibitions 
bring  work,  but  it  is  not  always  that  those  who  exhibit 
reap  the  benefit.  An  instance  occurred  at  the  Crystal  Palace, 
where  a  customer  saw  certain  machinery,  enquired  prices, 
got  a  list  of  firms  and  obtained  tenders,  and  then  a  firm 
who  had  not  exhibited  obtained  the  work.  The  moral 
seems  to  be  an  argument  in  favour  of  syndicates  to  run 
electrical  departments  in  exhibitions.  Messrs.  Birch  and 
Co.  have  been  aaked  to  take  up  the  question  by  the  exhibi- 
tion authorities.  Perhaps  it  might  be  worth  while  a 
certain  number  of  leading  engineers  commissioning  such  a 
firm  to  run  the  general  electric  department,  and  so  ensure 
a  show  of  English  wares.  It  is  a  question,  as  we  have 
said,  of  expense  against  result  pure  and  simple  ;  and 
organised  rightly,  perhaps  such  an  arrangement  might  be 
profitable. 

Electric  Heaters.— One  of  the  practical  objections  to 
the  electric  heater  as  at  present  constructed  is  that  the 
wire  resistance  gets  hot.  It  may  seem  quibbling  to  object 
to  this,  but  the  heating  and  occasional  burning  out  of  the 
wire  is  a  difficulty  in  some  cases,  and  if  it  were  possible  to 
produce  an  electrically-heated  kettle  in  which  the  wires 
remained  quite  cool,  all  the  requirements  of  a  perfect 
heater  would  be  obtained.  Heat  can  be  generated  by  other 
means  than  the  resistance  of  the  conducting  wire:  by  hyste- 
resis, for  instance,  and  by  eddy  currents,  and  with  an  alter- 
nating current  it  is  comparatively  easy  to  obtain  this  effect. 
We  understand  that  patents  for  such  an  arrangement  have 
been  taken  out  by  Sir  David  Salomons,  and  an  hysteresis 
kettle  is  to  be  placed  on  the  market  which  may  con- 
ceivably have  a  considerable  commercial  success,  as 
obviating  the  trouble  with  heated  or  burnt  conductors. 
The  idea,  however,  is  not,  we  fear,  altogether  new, 
for  we  remember  having  seen  deecriptions  and  illua- 
trations  of  heateis  on  this  principle  two  years  ago,  ai 
brought  out  by  an  American  inventor.  In  our  issue  for 
September  18,  1891,  we  gave  a  note  on  this  type  of  heater, 
invented  by  Mr.  Guttmann.  This  beater  was  in  the  form  of 
a  cooking  stove,  whose  iron  plates  were  placed  above  a 
magnet  receiving  an  alternating  current,  and  the  rapid 
alternations  of  polarity  on  the  iron,  together  with  eddy 
currents,  rapidly  generate  heat,  and  the  plate  may  be  kept 
sufficiently  hot  to  boil  water  or  cook  food.  We  have  not 
heard  further  of  Mr.  Guttmann's  heaters,  but  there  seems 
no  reason  why  adaptations  of  the  principle  should  uot 
prove  succeaaful  on  alternatinc;  circuits. 

Alternatinir-Carrent  Are  Lamp. — A  new  arc  lamp 

of  very  ingenious  construction  has  been  devised  to  over- 
come certain  difficulties  by  Mr.  Belfield,  the  London  repre* 
sentative  of  the  Westinghouse  Company,  and  ia  being  made 
by  that  company.  It  is  very  strong,  is  applicable  particu- 
larly to  alternating  currents,  and  has  no  dash-pot.  The 
peculiarity  of  the  arc  lamp  is  the  provision  of  what  may 
be  called  a  mechanical  dash-pot  controlled  by  a  pendulum. 
Imagine  a  short  pendulum  hanging  loosely,  and  actuated 
to  and  fro  by  an  escapement  exactly  like  the  pendulum 
of  a  clock,  but  acting  simply  as  a  wagging  control  on  the 
motion  of  the  wheel.  The  wheel  which  moves  this 
pendulum  is  attached  to  a  pinion  gearing  into  a  toothed 
quadrant  connected  rigidly  to  a  large  piece  of  metal  which 
acts  as  counterweight.  In  action  this  combination  resists  any 
sudden  change  with  great  energy  by  setting  the  vibrator 
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in  rapid  motion,  but  for  slight  movements  there 
is  practically  no  resistance.  The  mechanical  dash-pot  ao 
obtained  is  actuated  by  the  core  of  a  single  large  solenoid, 
round  which  passes  the  current  as  usual.  A  locking 
mechanism  on  this  combination  controls  the  feed  gear  of 
the  carbons  and  the  striking  of  the  arc.  Its  action  is  as 
follows  :  When  the  current  is  turned  on  the  carbons  are 
touching;  the  core  pulls  up  the  balance  slowly,  vibrating 
the  little  pendulum  spoken  of ;  at  a  certain  point  it  locks 
the  mechanism  and  strikes  the  arc  ;  as  the  carbons  burn 
and  the  current  weakens  a  little,  the  core  descends,  allows  a 
wag  or  two  of  the  pendulum,  the  gear  unlocks,  and  the 
carbons  descend  imperceptibly,  the  flywheel  locking  again  ; 
and  so  on  with  the  utmost  steadiness  and  regularity.  The 
whole  construction  is  exceedingly  strong  and  mechanical, 
and  can  evidently  be  made  at  a  very  moderate  cost. 

South  America. — The  amusing  and  suggestive  account 
of  affairs  electrical  in  South  America  given  by  Mr.  E.  H. 
Tyler  in  our  last  issue,  will  no  doubt  have  a  certain  fascina- 
tion for  young  and  adventurous  bloods  in  the  profession. 
A  little  practical  information  on  the  prospects  and  work  in 
these  lands,  perhaps,  would  not  come  amiss.  Broadly 
speaking,  South  America  from  the  engineering  point  of  view 
may  be  divided  into  Brazil  and  Argentina.  Brazil  offers 
the  best  prospect  for  werk,  but  the  climate  is  certainly  much 
worse,  and  especially  in  Rio  and  Santos — the  true  homes 
of  yellow  fever — unfit  for  English,  though  many  parts 
are  quite  healthy.  Iti  Brazil  there  ia  plenty  of  water  power, 
and  all  the  stations,  almost  without  exception,  are  water- 
driven.  The  salaries  for superintendtnganderecting  engineers 
in  Brazil  run  from  £30  to  £40  a  month,  and  usually  include 
also  a  bouse  and  servants,  so  that  comfort,  or  even  luxury,  is 
assured,  though  prices  are  very  high.  The  stalion,  being  far 
away  from  town  to  obtain  the  water  power,  the  engineer 
must  live  on  the  spot,  and  a  house  and  other  buildings  are 
put  up  when  the  station  is  built.  Here  the  engineer  leads 
a  life  of  alternating  monotony  and  excitement.  Portuguese 
is  the  language  spoken,  and  the  men  are  usually  natives. 
Assistants  cannot  get  much — 200dol.,  or  300  milreis,  say, 
£10  to  £15  a  month,  which  is  but  bare  coat  of  living,  and  an 
Englishman  would  hardly  live  on  this  salary.  In  Argen- 
tina the  climate  is  more  suitable  to  English  tempera- 
ments, but  at  present  there  is  little  opening  on  account 
of  the  recent  financial  ilitticultiea.  Simnish  ia  the  lan- 
guage in  the  Argentine.  There  is  no  water  power  to  speak 
of,  steam  power  being  general,  wood  being  used  a-s  fuel. 
The  salaries  now  obtainable  in  Argentina  are  much  lower 
than  in  Brazil,  engineers  being  offered  assistants'  wages. 
The  race  difficulty  comes  in,  for  English  workmen  do  not 
care  about  working  under  Argentines.  The  workmen  are 
mostly  Spanish  or  Indian,  and  get  45dol,  to  70doL  a 
month.  Another  difliculty  is  that  the  dollar  ia  a  variable 
quantity  ;  its  par  value  is  4s.  2d.,  but  it  usually  varies 
between  Is.  and  2s.,  sometimes  varying  3d.  or  6d.  in  a  day, 
80  that  one  never  knows  how  much  one  is  worth.  In  1887, 
rbefore  the  crash,  a  sovereign  was  worth  5doL,  since  then 
PM  many  as  22dol.  have  been  required  to  make  a  pound 
sterling.  The  Argentine  ia  not  too  attractive  at  present. 
In  Brazil  openings  sometimes  offer  tempting  scope  fur 
money,  adventure,  and  experience  ;  but  the  greatest  care 
is  essential  in  the  towns  to  guard  against  fever,  and  it  is 
not  wise  for  an  Englishman  to  settle  there.  Returning  to 
Rio  after  a  year  up  country,  one  may  find  half-a-dozen  old 
comrades  knocked  over  by  Yellow  Jack.  Other  parts  are 
more  healthy,  and  the  whole  country  is  singularly  rich  in 
natural  resources,  and  offers  scope  for  enterprise  and  inge- 
nuity in  electrical  development. 

UffhthouBe  Illaminants.— The  value  of  a  light  for 
the  guidance  of  mariners,  says  an  article  in  the  Liverpool 


Journal  of  Commerce,  should  be  estimated  by  its  power  to 
pierce  or  to  cast  a  glare  on  fog.  For  the  illumination  of 
the  towers  of  lighthouses,  there  are  three  systems  in  vogue — 
oil,  gas,  and  electricity,  fogs  differ  in  density  and  in 
height  from  the  surface  of  the  sea.  When  they  lie  low  it  is 
possible,  under  favourable  conditions,  to  see  a  coast  light 
from  aloft.  As  a  rule,  however,  this  view  from  the  mast- 
head is  exceptional,  besides  which  the  majority  of  steam- 
ships are  too  short-masted  for  a  sufficient  elevation  to 
be  gained,  but  it  does  not  necessarily  follow  that  the 
casting  of  flares  up  to  the  clouds  should  be  de8pi3e<l. 
There  is  always  a  probability  of  fog  driving  along  the 
sea,  and  not  attaining  any  particular  elevation.  Mr. 
Wigham,  at  the  Society  of  ArU,  in  1882,  read  a  paper 
on  sky  reflection,  and  at  the  Trinity  House  trials  at  the 
South  Foreland  in  1885  he  established  the  imiwrtance  of 
cloud  illumijiation.  If  a  flash  of  light  upwards  is  likely  to 
attract  the  notice  of  navigators  the  plan  is  worthy  of  adop- 
tion. Looking  to  the  importance  of  warning  those  in 
command  of  large  steamships  of  their  proximity  to  the 
Irish  coast  in  eiuleavouring  to  make  for  Queeufitown, 
the  necessity  of  having  a  tight  of  the  first  order 
at  the  Old  Head  of  Kitisale  cannot  be  over- 
estimated. The  Cork  Incorporated  Chamber  of  Com- 
merce and  Shipping  having  received  authentic  reports 
on  the  operation  of  Wigham'a  "  intensity  "  burner  and 
the  **  giant"  lens,  fixed  temporarily  at  Howth  Biilcy 
lighthouse,  requested,  as  previously  mentioned  in  these 
columns^  the  Commissioners  of  Irish  Lighte  and  the  Board 
of  Trade  to  have  the  best  illuminator  fitted  at  the  Old  Head 
of  Kinsale^  and  in  connection  wiLb  it  the  most  powerful  fog 
signal.  The  Belfast  Chamber  of  Commerce  have  been 
furnished  with  full  details,  and  personal  inspection,  reports 
of  the  Wigham  gaslight  at  Howth  Bailey  lighthouse,  and 
also  the  report  from  Mr.  Dunn,  pilotage  superintendent  at 
Kingstown,  backed  up  the  memorial  of  the  Cork  Chamber  of 
Commerce  and  Shipping.  Prof.  Tyndall  agrees  with  the 
pilots  that  the  Wigham  system  would  *' illuminate  fog  to 
a  greater  extent  than  any  other  arrangement  in  existence." 
Mr.  Arthur  A.  Rambaut,  astronomer  royal,  of  the  County 
Dublin  Observatory,  who  witnessed  the  Howth  Bailey 
displays,  sums  up  a  long  letter  by  remarking  that  the 
Wigham  apparatus  **  cannot  fail  to  be  of  use  to  sailors 
in  foggy  weather,  when  even  so  powerful  a  light  as  the  well- 
known  first-order  revolving  lens  of  the  Tory  Island  pattern 
must  fail."  Captain  Boxer,  K.N.j  retired  Inspector  of 
Irish  Lighthouses,  enters  fully  into  the  question,  and 
asserts  that  be  saw  the  flashes  illuminating  the  base  far 
up  into  the  sky,  and  over  the  horizon  for  miles.  Cer- 
tificates from  the  captains  of  the  eteamers  "Ireland," 
"Munster,"  '*  Connaught,"  "Violet,"  ^' Duke  of  Argyll,*' 
"  General  Gordon,"  "  Lady  Hudson  Kinahan/'  '*  Countess 
of  Dublin,"  **  Tempest, ''  *'M^net,"  and  "  Marley,"  bear 
testimony  to  the  efficiency  of  the  improved  Wigham 
light.  The  unanimity  among  those  whose  experience  is 
worth  consideration,  settles  the  question  of  the  supe- 
riority of  the  Wigham  inventions.  The  original  ex- 
pense may  be  in  excess  of  oil  installation,  but  not  of 
electricity.  There  is  a  consensus  of  opinion  amonp  masters, 
pilots,  and  officers  that  the  electric  light  is  not  suitable  for 
the  illumination  of  coasts.  Gas-jets  can  be  diminished 
when  not  required  by  the  state  of  the  weather,  and  in 
creased  in  fogs,  haze,  snow,  or  mist.  A  syren  foghorn  can 
be  worked  by  the  aid  of  gas,  and  as  the  jets  of  gas  can  be 
flashed,  the  advantages  on  its  side  completely  overpower 
oil  or  electricit}-.  The  Irish  Lighthouse  Commissioners, 
concludes  the  Journal,  ought  therefore  to  be  allowed  to 
carry  out  their  own  predilections,  and  foster  the  application 
of  gas. 
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ELECTRIC  LIGHTING  SCHEMES  FOR  STRASSBURG. 


I 


Some  time  ago  Mr.  Oscar  von  Miller,  of  Munich,  was 
comraisaioned  by  the  Mayor  of  Straasburg  to  devise 
schemes  for  the  establishment  of  .i  central  electric-light 
station  in  that  town,  and  to  ascertain  to  what  extent  the 
water  power  of  the  Khine  could  be  advantageously  utilised 
in  the  working  of  the  station.  In  order  to  determine  the 
latter  question,  Mr.  Ott,  the  municipal  architect,  furnished 
Mr.  Miller  with  a  memorandum,  in  which  was  shown  the 
existing  demand  and  expected  future  requirements  for 
working  power,  and  a  scheme  for  the  construction  of  a 
branch  canal  from  the  Rhine  to  the  Altonhoim  Hof,  as  well 
as  for  a  turbine  installation  on  the  Uchsenwiirth.  The 
memorandum  was  accompanied  by  drawings  and  estimates. 
As  mentioned  in  our  last  issue,  Mr,  Miller  has  completed 
the  schemes,  the  details  of  which,  together  with  plans  and 
drawings,  are  embodied  in  an  imposing  book.  We  give 
below  the  salient  features  of  the  schemes. 

The  preliminary  station  comprises  the  production  of 
curroDt  for  private  lighting  and  for  the  o|)eration  of 
motors ;  and  the  station,  when  complete,  would  also  provide 
electrical  energy  for  the  illumination  of  the  streets  and  for 
the  working  of  the  existing  tramway.  Investigations 
showed  that  for  the  preliminary  installation,  plant  to  the 
equivalent  of  Il.iiOO  IGc.p.  lamps  burning  simultaneously 
must  be  provided,  and  for  the  station  when  fully  equipped 
it  would  be  necessary  to  arrange  for  the  siniullaneous 
supply  of  34,400  16-c.p.  lamps,  or  their  equivalent  in 
lamps  of  other  powers,  or  in  motors  for  industrial  purjioses 
and  for  the  working  of  the  tramway.  The  power  required 
for  the  latter  would  be  400  h.p.  With  a  view  to  ascertain 
which  system  is  best  suited  to  local  requirements,  the 
following  four  alternative  schemes  have  been  elaborated  : 
(I.)  Alternating  current  with  steam  power;  (IL)  con- 
tinuoUB  current  and  battery  stations  with  steam  power  ; 
(IIL)  alternators,  usin^^  the  water  power  of  the  Rhino 
with  steam  leserve  ;  {IV. )  continuous  current  with  battery 
stations  and  alternators  with  coFitinuous-current  trans- 
formers, utilising  water  power  with  steam  reserve. 

SUnm  Alfcrnakrri>.~The  most  anltable  site  for  the  erec- 
tion of  the  steam  plant,  which  must  be  provided  for  all 
four  projects,  is  on  the  Hafenstaden  (quay).  The  site 
belongs  to  the  town,  the  feed-water  is  ready  at  hand,  and 
a  supply  of  coal  can  easily  be  obtained  either  by  ship  or  rail. 
The  alternators  generate  at  about  3,000  volts,  and  the 
current  would  pass  into  several  feeders  connected  with 
transformers  in  the  districts  of  consumption.  The  current 
would  then  enter  a  system  of  distributing  mains  on  the 
three-wire  system. 

SUam  Jjijnanios. — Current  would  be  produced  at  300 
volts,  and  would  reach  the  five  secondary  accumulator 
stations  at  220  volts.  In  order  however  to  obtain  the 
higher  pressure  required  for  charging  the  batteries,  addi- 
tional dynamos,  coupled  direct  to  a  continuous-current 
motor,  must  be  installed.  These  would  provide  the  extra 
pressure  necessary.  The  batteries  would  be  recharged 
during  the  periods  of  low  demand,  support  the  generators 
when  the  consumption  of  current  is  the  greatest,  and  under- 
take the  whole  supply  late  at  night  when  the  plmt  at  the 
station  is  shut  down.  The  distribution  would  bo  on  the 
three-wire  system. 

Turlnnc-Aliernatora. — According  to  the  proposals  of  Mr, 
Ott,  the  water  {>ower  of  the  **  small  "  Rhine  would  bo 
utilised  by  the  erection  of  a  turbine-house  in  the  neigh- 
bourhood  of  the  municipal  waterworks  on  the  Ochsenworth. 
In  order,  however,  not  to  delay  the  construction  of  the 
tentiul  station,  owing  to  the  long  time  which  would  be 
occupied  in  building  the  water-power  station,  but  prin- 
cipally to  completely  safeguard  against  possible  inter- 
ruptions in  the  supply  of  light  through  the  breaking  up  of 
the  ice  or  accidents,  Mr.  Miller  proposes  for  the  turbine 
fttation  a  resei'vo  steam  power  suDicieiit  to  eventually  take 
over  the  maximum  work  of  the  turbines.  The  question  then 
arose  as  to  the  locality  for  the  steam  reserve  plant — whether 
it  should  be  near  the  turbine-house,  or  on  the  same  site  as 
suggested  in  the  first  project.  Although  the  adoption  of 
the  latter  would  render  the  attendance  more  ditlicult  and 
more  expensive,  yet  Mr.  Miller  gives  it  the  preference, 


because  the  loss  in  the  mains  would  be  less,  the  coal  could 
be  more  readily  delivered,  the  distribution  through  maias 
from  the  distant  water-power  station  would  be  more  expen- 
sive, and,  before  all,  because  in  the  case  of  the  preliminary 
station,  the  steam  plant  alone  could  be  laid  down  without 
the  use  of  water  power,  and  under  these  circumstances  the 
installation  of  steam  power  only  at  Ochsenworth  would  be 
very  unsatisfactory. 

Turbine  Dirtci-Current  D^nanws. — Considering  the  great 
loss  or  excessively  dear  cables,  as  in  the  case  of  project  IL 
at  300  volts,  which  would  occur,  the  transmission  of  elec- 
trical energy  from  the  power  stition  to  the  battery  stations 
would  necessitate  the  use  of  a  much  higher  pressure.  To 
meet  this  case,  alternating  currents  are  the  moat  suitable. 
The  current,  after  leaving  the  switchboard,  would  pass 
along  an  underground  cable  to  the  eteam  generating  station 
on  the  Hafenstaden.  Then  the  alternating  current  from 
the  water-power  house  would  be  united  with  that  pro- 
duced by  the  steam  alternators  and  conveyed  to  the  sub- 
stations. Here  the  high-tension  current  would,  by  means 
of  alternating  continuous  current  transformers,  be  converted 
and  reduced  for  charging  the  batteries  and  for  supplying 
direct  to  the  distributing  mains  on  the  three-wire  system. 

With  these  general  remarks,  we  now  give  the  accom- 
panying tables.  A,  B,  C,  and  D,  which  are  summaries  of  more 
detailed  tables  concerning  the  four  alternate  schemes. 

The  cost  of  installation  for  the  preliminary  plant  and 
complete  station,  and  for  the  whole  of  the  four  projecta,  ia 
given  in  Table  B. 

The  cost  of  acquiring  the  ground  and  construction  of 
works  is  estimated  from  the  figures  furnished  by  Mr.  Ott, 
whilst  the  plant  is  calculated  according  to  the  prices  of 
prominent  manufacturers.  The  working  expenses  are  based 
upon  exhaustive  calculations  in  which  the  losses  in  each 
single  part  of  the  installation  have  been  minutely  con- 
sidered. The  figures  are  given  in  Table  C.  Those  working 
ex[)enses  render  it  possible  to  fix  an  average  rate  of  '42d. 
per  16  c.p.  lamp  per  hour  in  the  case  of  the  preliminary 
plant,  and  of  '36d.  for  the  complete  station  ;  a  charge  of 
l*44d.  |>er  arc  lamp  of  1,000  nominal  candle-power  per 
hourj  electric  power  at  the  r-ate  of  216d.  per  horse-power 
hour  and  l-62d.  per  horse-power  hour  in  the  two  cases; 
and  power  for  the  tramway  at  '78d.  per  horse-power  hour. 
Taking  into  consideration  these  favourable  charges,  the 
estimated  annual  surpluses  work  out  ad  giveu  in  Table  D. 

It  will  be  seen  from  the  table  that  the  most  satisfactory 
financial  results  are  obtained  both  in  the  case  of  the  pre- 
liminary plant  and  complete  station,  and  both  by  the 
exclusive  use  of  steam  power  and  the  utilisation  of  water 
power  in  conjunction  with  the  alternating-current  trans- 
former system.  Bearing  these  results  in  mind,  and  con- 
sidering the  fact  that  both  alternating  and  continuous 
currents  are  of  equal  value  for  light  and  power,  Mr,  Miller 
recommends  the  erection  and  equipment  of  the  electricity 
works  on  the  alternating-current  system.  The  preliminary 
plant  could  be  laid  down  for  steam  power,  whilst  the  water 
power  of  the  Rhine  could  be  used  with  advantage  oa 
enlarging  the  station  as  soon  as  1,000  h.p.  could  be  deli- 
vered to  works,  etc.  If  the  water  power  were  fully  utilised, 
there  would  still  be  an  output  at  the  central  station  of 
:^,500  h.p.  available  for  other  pui'poees,  and  which  would 
yield  a  further  surplus  auinially.  As  a  commencement, 
Mr.  Miller  suggests  that  applications  should  bo  made  to  the 
irihabitauts  for  the  supply  of  electrical  energy  on  the  basis 
of  the  tariff  previously  mentioned,  and  that  tenders  should 
be  invited  from  the  leading  firms  for  the  construction  and 
e(iuipment  of  the  preliminary  station  on  the  alternating- 
current  system  with  the  use  of  steam  power. 

It  may  be  interesting  to  conclude  this  abstract  by  giving 
further  particulars  concerning  the  initial  instaflation 
recommended  by  Mr.  Miller.  The  11,500  lamps  simul- 
taneously alight  correspond  with  18,000  installed,  and  for 
the  supply  of  these  three  alternators  of  from  400  h.p.  to 
r)00h.p.  are  proposed,  which  would  leave  practically  duplicate 
power  in  reserve.  The  mains,  which  are  calculated  for 
20,000  lamps,  will  be  laid  underground.  As  far  as  the 
boilers  are  concerned,  Mr.  Miller  recommends  the  adoption 
of  those  of  the  water-tube  type,  as  requiring  less  fuel  and 
raising  steam  more  quickly  than  Cornish  boilers.  There 
would  be  four  boilers  working  at  1351b.  pressure ;  and 
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TABLE  A- —Statement  of  Vovr^^  Plant. 


Maximum  output  of  ebeam 
engine  plant  in  eGTective 
horsepower    

Maximum  output  of  tur 
bino  plant)  in  effective 
horeo-power 

Yearly  output  of  steam- 
engmes  in  indicated 
horee-powor  hours    

Yearly  output  of  turbines 
in  etfoctivo  horse-power 
hours 


Preliminary  plant. 


I,  Alternating 
current. 


II.  Direct 

current. 


Steam  power. 


1,000 


2,4«l.OOO 


4O0 


2,100,700 


in.  AltornatingllV,  Direct 
currents        I  current. 


Water  power. 


IjOOO 

6O0 

85,600 

2^030,000 


450 

400 

2,.'130,000 


Complete  station. 


I.  Alternating 
oarrent. 


II,  Direct 
current. 


Steam  power. 


3,000 


8,820,000 


1,600 


9. 180,000 


III.  Alternating  rV.  Direct 
current.  current. 


Water  power. 


3,000 

1,200 

1,045,000 

7,560,000 


1,200 

437.000 
0,320,000 


TABLE  B.— Cost  or  Ikstallatiok. 


Acquisition  of  ground, 
and  building  and  street 
works 

Conorating  plant,  trans- 
formere,  accumulators, 
and  cable  network    

Various    

Total    


Preliminary  plant. 


I.    Alternating  IL    Direct 
current.  current. 


m,  AltematinglV.  Direct 
curren  t.         1   current. 


Steam  power. 


£ 


l,1,86r> 


.39,462 
6,822 


20,121 


55.895 
9,584 


£50,949 


£85,600 


Water  power, 


84,685 


47,780 
9,135 


£141,600 


93,411 


60,185 
11,104 


£164,700 


Complete  station. 


I.    Alternating? 
current. 


£1.    Direct 
current. 


lU.  Alternatingp' 
current, . 


Steam  power. 


28,840 


05,395 
14,665 


£138,900 


.^,605 


133.370 
19,225 


£187.200 


Water  power. 


V.  Direct 
curren  t«^H 


102,700 


1I3,5(K) 
17.300 


£233,500 


111,182 


146,252 
21,266 


£278,700 


it 


TABLE  C— Annual  Workino  Expinpituke. 

J 

Preliminary  plant. 

- 

Complete  station.                               < 

1  - 

L    Alternating 
current. 

IL  Direct  111  Alternating 
current.           current. 

IV.  Direct 
current. 

1.    Alternating 
current. 

n.  Direct  IIL  Alteraating 
current.           current. 

IV,  Direct 
current. 

J 

Steam  power. 

Water  power. 

Steam  pc 

wer. 

Water  po 

1 

wer. 

Interest  

£ 
2,398 

3,486 

5,550 

1,216 

£ 

3,424 

4,802 
6,462 
1,412 

£ 
5,664 

5,452 

2,227 

£ 
6,588 

6,718 

2,451 

1,443 

£ 
5,556 

8.203 

15,355 

3,148 

£ 

7,4S8 

10,920 
17,508 
3.634 

£ 
0,340 

10,816 

5,295 

2,52.S 

£ 
11,148 

14,216 

Maintenance  and  deprecia- 
tion  

Mnnagemcut,  working  per- 
«onml,  and  material 

Contingencies  and  reserve 
fund 

4.6J:*8 
*'  8* '3 

Total  working  expenses  ... 

£12,650 

£15,100      '      £14,575 

I 

£17,200 

£32,26() 

£39,550 

£27.974 

£32,875 

TABLE  D.— Yearly  Suri^lus, 


L 

Preliminary  plant. 

Complete  station. 

1   - 

I.   Alternating 
cumnb. 

n.  Direct 
current. 

m.  AlternaUnglV.  Direct 
current.           current. 

1.   Alternating  II.  Direct 
current.          current. 

TTT,  Alternating 
current. 

IV.  Dirtjot 
current. 

P 

Steam  power. 

Water  power. 

Steam  power, 

Water    p< 

jwer. 

Annual  receipts     

Annual  expenditure 

£ 

16,74« 
12,650 

£ 

16,748 
15,100 

£ 
16,748 
14.575 

£ 
16,748 
17.200 

£ 
42.630 
32.260 

£ 
42,630 

39.550 

£ 
42,630 
27.975 

£ 
42,630 
32,875 

Annual  aorplus.... 

£4,098 

£1.648 

£2,173 

*  452 

£10,370 

£3.080 

£14,655 

£9,755 

three  compound  condonainj^  stoam-engines  giving   nt   115 
revulutiuDs  from  400  h.p.  to   500   h.p.,  and  coupled  direct 


to  alternators  with  their  exciting   dynamos.     The  cabloa 
would  be  of  the  iron-armoured  concentric  lead  type. 
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INSTITUTION  OF  ELECTRICAL  ENGINEERS,  Feb.  23. 

Mr.  W.  H.  Prkjcck,  F.R.8.,  Preeident.  in  the  chair. 


ON  TESTING  AND  WORKING  ALTERNATORS. 

BT  W.    M.    MORDET,    ME90KR  Of  OOCNCIL. 
I  Coin' huUd  from  fiaye  SOT. ) 


■  Another  way,  arising  naturally  out  of  Fig.  3.  is  to  circulate  tho 
V  pover  givon  by  tho  portion  G  back  to  tho  circnit  of  A  to  M  instead 
of  waiting  it  on  the  resistance,  K.  This  may  bo  dono  by  putting 
one  winding  of  a  transformer  of  suitable  fii/e  in  place  of  tho  roeist- 
ance,  R,  and  a  »ocond  binding  of  tho  trannfonner  in  the  circuit 
between  A  and  M.  In  order  tnat  this  should  succeodf  it  is  neces- 
sary that  the  transformer  should  be  capable  of  allowing  a  eulficient 
current  to  i^&k^  through  one  winding  alone  to  run  the  machine  as  a 
motor  lightly  loaded.  Then  tho  portion  M  will  bo  traversed  by  a 
current  larger  than  that  produced  by  G,  otherwise  the  mnchino 
would  not  run  as  a  motor. 


^ 


Am. 


Fig.  1. 


t  Another  way,  which  haa  the  advantage  of  being  a  complete 
electrical  method,  is  shown  by  Fig.  4. 

The  armature.  A',  of  the  alternator  to  be  tested  is  divided  into, 
lay,  three  portions — ci,  h,  and  c— which  are  so  joined  up  that  the 
portions  a  and  b  neutraliee  one  another  so  far  as  E.M.F.  and  power 
are  concerned.  Then  the  machine  is  run  up  to  synchronism  with 
the  generator,  A.  which  ia  made  to  supply  current  to  A',  and  the 
belt  is  thrown  off.  It  will  be  evident  that  A'  runs  as  a  motor  purely 
by  virtue  of  the  power  of  portion  r.  The  portions  a  and  l  do 
nothing.  If  the  field  of  A'  is  suitably  excited  and  the  jxirtion  c  ia 
correctly  proportioned,  the  full  working  current  may  be  forced 
through  the  whole  armature,  and  all  the  internal  condition«  of 
full  load  will  be  observed,  with  Uie  exception  that  the  torc|ue  will 
not  be  in  the  same  sense  all  round  the  armature— a  matter  that 
dQ«0  not  interfere  with  the  accuracy  and  value  of  the  teat.  A 
nngle  wattmeter  reading  taken  at  tho  terminals  will  then  give  the 
whole  of  the  power  expended  in  the  machine,  including  mechanical 
and  electrical  friction  and  eddies,  as  well  as  excitation,  if  the 
exciter  is  directly  driven. 

Other  ways  of  driving  the  alternator  electrically,  and  of  testing 
it  under  the  conditions  of  full  load,  will  readily  suggest  themselves. 
For  instance,  a  portion  of  the  armature  may  be  seprfii-ated  from 
the  remainder  and  supplied  with  i>ower  from  an  external  eyn 
cbroDOOfl  source  sufficient  to  run  the  whole  machine,  and  the  iior- 
tione  not  so  used  may  be  used,  &a  iu  Fig.  1  or  Fig.  2,  to  circulate 
power  within  the  machine.  In  such  an  arrangement,  however, 
the  different  portions  of  the  armature  are  not  equally  loaded. 
Running  at  full  current  and  small  power  may  also  be  done  by  using 
simple  choking  coiU  for  the  external  circuit,  but  this  introduces 
disturbing  influences  which  make  it  of  very  little  use. 


Fig.  2. 

Another  way  of  testing  alternators  economically  may  be  men- 
tioned. Two  years  ago  I  described  an  experiment  made  with  one 
of  my  alternators,  showing  that  if  one  coil  of  the  armature  is  left 
out  of  circuit,  as  shown  in  Fig.  5,  the  E.  M.F.  of  that  coil  remains 
constant  whatever  load  maybe  imposed  on  other  portions  of  the 
armature,  so  long  as  the  speed  and  excitation  remain  constant.  I 
found  also  that  Uie  true  loa/1  characteristic  for  the  whole  arma- 
ture might  be  taken  by  loading  one  coil  only.  This  being  the  case, 
it  follows  that  an  alternator  may  be  fully  tested  by  an  engine  or 
motor  capable  of  running  only  a  very  small  |>ortion  of  its  load. 
Such  a  test,  although  ^ving  all  needed  electrical  information, 
doe«  not  cover  the  practical  considerationa  that  render  advisable 
the  long-continued  running  under  the  conditions  of  full  load.  But 
it  may  sometimes  prove  to  be  useful.  It  follows  from  this  that  if 
a  portion  oA  the  armature^ be  used  as  a  motor,  another  portion  may 


be  loaded  as  a  generator  and  the  full- load  characteristic  of  the 
machine  obtained,  while  another  portion  may  be  run  on  a  voltmeter 
only  and  the  o[>encircuit  characteristic  ascertained. 

I  will  not  occupy  further  time  by  alluding  toother  modificatious 
of  thi»  kind.  Those  I  ha%'0  described  luffice  to  show  bow  useful 
rosulu*  may  be  obtained. 

l*o\vER  Factor  ok  ALTEBNATiyo-CiTRKKirr  Motors. 

The  "  {>owcr  factor,"  or  **  plant  efficiency,"  of  alternatecurrenb 
motors,  whether  synchronous  or  not,  is  a  subject  of  great  im- 
portaoce,  on  account  of  it.**  bearing  on  the  economics  of  power 
transmission  by  alternate  currents.  Although  at  the  moment 
the  power  factor  of  motors  is  not  as  pressing  a  matter  as  the  power 
factor  of  transformers  (which  has  receivea  Dr.  Fleming's  recenb 
attention),  it  is  desirable  to  find  whether  for  alternate-current 
motor9  we  have  to  use  cable*  and  machinery  capable  of  carrying 
a  large  idle  current,  or  whether  wo  can  treat  (xjwer-transmission 
projects,  so  far  as  these  matters  are  concerned,  in  the  simple 
manner  that  is  jKissible  with  alternate-current  transmission  with 
good  closed  magnetic  circuit  transformers.  I  am  able  to  sav  Uiat, 
BO  far  as  my  own  observations   go,  working  with  one  class  of 
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alternators,  the  power  factor  of  these  machines  when|used  as  motors 
under  fair  loads  is  very  high,  if  they  are  used  under  conditions 
that  are  easily  obtainea. 

Fig.  6  illustrates  the  way  in  which  the  power  factor  varies  with 
the  excitation.  The  two  V-shaped  curves  show  the  current  that 
wan  taken  respectively  by  an  "A  7  "  25kilowatt  alternator,  and 
by  an  *' A  10  "  50  kilowatt  alternator,  running  as  motors,  without 
loiwl,  when  the  excitation  waa  varied.  They  were  driven  by 
another  alternator,  and  a  P.D.  of  2,000  volts  was  maintained 
across  tlie  terminals.  Speed  constant  at  100  '— --.  It  will  be 
observed  that  in  each  case  there  is  an  excitation  that  reduces  the 
armature  current  to  a  minimum,  and  therefore  gives  a  maximum 
load  factor  and  maximum  efficiency.  If  the  excitation  is  varied 
on  either  side  of  that  value,  the  armature  current  rapidly  increases. 
In  order  to  Hnd  whether  the  same  kind  of  effect  takes  place 
when  the  motor  is  loaded,  one  of  the  motors  was  made  to  drive 
another  alternator  the  load  on  which  was  varied.  It  was  found, 
as  was  to  be  expected,  that  with  various  loads,  and,  of  course, 
at  constant  speed,  there  was  for  each  load  an  excitation  that 
corresponded  with  a  minimum  armature  current ;  that  the 
armature  current  rose  on  varying  the  excitation  either  up  or  down ; 
and  that  the  excitation  that  gave  the  lowest  armature  current  (or 
the  highest  efficiency  and  hiehest  power  factor)  was  approximately 
the  same  for  all  loacfs.  with  the  same  impressed  P.D.  This  is  what 
one  would  expect  With  a  weak  field,  a  large  armature  current  is 
required  to  give  the  neco«8ary  torque  ;  while  with  a  strong  field 
the  E.M.F.  of  the  motor  iii  higher  than  that  of  the  generator ;  the 
driving  current,  therefore,  is  large  for  a  given  torque,  as  it  cannot 
get  in  advantageously. 

It  will  be  remembered  that  Dr.  Hopkineon  predicted  years  affo 
that  an  alternator  would  run  as  a  motor  under  the  condition  of  tBe 
motor  having  a  higher  E.M.F.  than  the  generator.  From  these 
curves  we  see  that  the  power  factor  may  vary  enormously,  but  there 
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IS  no  difficulty  in  making  it  a  minimum,  and  tho  efficiency  a  maxi- 
mum, by  always  working  at  tho  excitation  that  gives  toe  lowest 
reading  of  current.  It  will  be  eeen  from  tho  table  of  results  given 
above  that  the  power  factor  is  hi^h.  It  appears  to  fall  away  at  no 
load  to  a  much  lower  value,  as  will  be  seen  from  an  examination 
of  the  two  curves.  This,  however,  is  of  no  practical  moment,  as 
the  machines  do  not  take  much  to  drive  them  under  light  load 
conditions  ;  and  although  I  have  not  made  determinations  at 
intermediate  points,  it  appears  that,  as  wui*  »howu  by  Dr.  Fleming 
to  be  tho  cose  with  closed-circuit  transformerv,  tne  load  factor 
approached  unity  as  soon  as  the  load  was  put  on.  It  is  Bails- 
factory  to  find  that  in  this  respect  these  two  classes  of  alternate- 
current  apparatus  have  similar  qualities. 

The  present  opportunity  may  be  taken  to  allude  to  a  device 
which  I  have  usea  for  some  time  in  connection  with  the  vorkip<* 
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Test 

>p  '*  A  10"  Alteknator. 

1                              Motor  portion. 

(lOnerator  portion, 

Excitation. 

\V  +  ?c. 

Dyp&motor 
emciency, 

CxV 
W-l-,/ 

Losaea, 
W  +  w- 
<C'xV'), 

Commercial 

efficiencvi 

2CxV' 

W+(Cx  V) 

C. 

V. 

Wattmeter, 
W. 

CxV. 

Power  factor 

W 

CxV* 

C 

V. 

C'xV. 

Watts,  w. 

6-028 
0'278 
10  5 
10'22 

2,000 
2,000 

2.0(K> 

15,»4 
!7,82H 
19,950 
19,418 

16,064 
18,556 

21,000 
20,440 

095 
0-95 
0-95 
0*95 

69 
H'l 
9-3 
8-6 

1.960 
1.950 
1.940 
2,040 

]3»584 

15.855 

i8.n>2 

17,604 

420 
427 
427 
465*9 

15,764 
IH.WSS 
20,»80 
19.884 

0-868 

0*878 

0-89 

0*885 

2.180 
2.300 

2.278 
2,280 

0-9257 

0-936 

0-941 

0-938 

of  aitematorfi,  and  which  wo  apply  to  all  tho  tar^or  machines. 
In  alternator  armaturoa  there  are  actvantageft  in  having  the  coils 
arranged  in  two  or  more  parallel  portions,  instead  of  all  in  series. 
The  insulation  of  the  terminal  portions  of  tho  winding  i^  easier, 
and.  except  in  email  machinea,  the  conductors  arc  more 
manageable.  But  in  practice  we  have  found  that  the  parallel 
arrangement  has  one  drawback.  Unlese  tho  coila  are  ccjually 
and  aimultaneously  acted  on  all  round,  the  voltof^e  of  the  two 
portions  will  not  be  erjual,  and  a  circulation  of  current  M-ill 
take  place  within  the  armature.  The  machine  will,  in  fact,  act 
to  Bome  extent  aa  in  the  dvnarootor  method  deecribcd,  and  a  toaa 
of  power  will  result.  Thii4  has  probably  been  overlooked  in 
machines  having  revolving  armatures,  as  with  auch  armatures  it 
is  not  easy  to  observe  the  effect.  It  is  difljcult  to  avoid  this  cir- 
cular current  by  ordinary  means.  If  the  pole-faces  are  exactly 
alike  in  size  and  position,  and  the  polar  gap  is  the  same  all  round, 
and  the  armature  coils  are  identical  in  winding;  and  in  relntivo 
angular  position,  the  Ineciuality  will  not  exist.  But  theso  are 
conditions  that  can  only  oo  certainly  obtained  at  a  considerable 
expense.  With  cast  magnets  the  poles  vary  a  little.  The  arma- 
ture coils  are  adjusted  radially,  and  it  would  be  troublesome  and 
expensive  to  place  them  so  aa  to  comply  with  tho  conditions  men- 
tioned. By  a  simple  application  of  a  known  property  of  trans- 
formers this  difficulty  is  avoided.  This  is  shown  in  Fig.  7.  A  |>air  of 
■Imilar  coils  is  arranged  in  the  manner  of  a  transformer,  one  coll 
bein^  placed  in  each  half  of  the  armature  circuit.  Tho  connec- 
tions are  such  that  with  equal  currents  from  the  two  portions  of 
the  armature  there  is  no  magnetism  induced,  the  two  windinprs 
neutralising  one  another.  But  any  tendency  of  one  portion  of  the 
armature  to  give  a  larger  current  than  the  other  |)orbion  is  resisted 
by  the  "  ec]ualiser  "  (as  I  term  this  apparatus),  which  then  acts  as 
a  transformer  opposing  an  E.M.F.  in  tho  circuit  which  has  an 
excMs,  and  adding  a  corresponding  E.M.F.  to  tho  circuit  of  lower 
voltage.  Thus  the  two  portions  of  the  armature  contribute  equally 
to  the  extornal  circait,  while  the  circular  current  is  prevented, 
whether  on  open  circuit  or  under  load.  The  equaliser  is  quite  a 
small  aflair.  As  an  example  of  its  eSicacy,  I  may  mention  that  in 
one  case  tho  two  sides  of  a  250'kilowatt  2,(XK)-volt  nltornator  were 
made  so  unetjual  that  a  current  ot  16  ivnu)er08  circulatod.  Tho 
addition  of  a  small  ''equaliser"  reduce<l  this  circular  current  to 
half  an  ampere.  I  do  not  know  whether  this  inequality  has  been 
noticed  by  others,  but  it  is  well  known  that  it  may  oxist  in  direct- 
current  dynamos  when  different  parts  of  the  armature  are  acted 
upon  unequally,  and  it  has  been   cited  aa  an  objection  to  tho 
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parallel  winding  and  connection  of  armatures  in  such  machines 
twith  multi-polar  fields.  Whatever  force  there  may  bo  in  thin 
^objection,  it  will  be  granted  that  it  is  not  aa  easily  met  as  in  alter- 
nators. Indeed,  ib  may  be  said  of  alternate-current  apparatus 
generally,  that,  although  difhculties  are  met  with,  and  often  of  an 
unexpected  kind,  their  very  nature  provides  us  with  new  and 
simple  means  of  avoiding  or  reducing  them. 

In  iron-cored  armatures,  whether  of  olternatom  or  dynamos,  tho 
iron  core  may  to  some  extent  tend  to  counteract  inequalitioe  of 
this  sort. 

Varallel  Workino  of  Alternators. 
This  subject  has  received  a  great  deal  of  attention  during  the 
laat  few  years.    I  do  not  deaire  to  odd  anything  to  the  Uteraturo 


dealing  with  its  Ihoorotical  aspects,  but,  as  it  may  be  of  interest 
to  some  members  of   this  Institution,  I  take  the  opportunity   of 

f'vin^  a  description  of  the  principles  on  which  my  colleagaefl  and 
act  m  dealing  practically  with  parallel  M'orking.  Some  years  ago 
Mr.  Raworth  and  I  recognised  that  this  was  quito  as  much  a  ques- 
tion of  prime  motors  as  of  electrical  apparatus,  and  we  then  settled 
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on  the  main  points  of  the  arrangements  for  parallel  working,  which 
have  been  acted  on  ever  since,  practically  without  change.  1.  Each 
alternator  is  driven  by  a  seiwvrate  engine.  2.  All  the  engines  are 
in  parallel  on  the  eteam- pipe,  and  are  supplied  with  steam  at  the 
same  pressure.  3.  All  the  alternator  holds  are  magnetised  in 
parallel^  and  are  supplied  with  current  at  the  same  pressure.  4. 
All  the  alternator  armatures  are  in  parallel,  and  supply  current 
into  the  mains  at  tho  same  pressure.  5.  Each  alternator  gives  its 
pro|>or  proportion  of  load  by  regulation  of  the  amount  of  steam 
admitted  to  it«  engine.  6.  The  regulation  of  potential  difference 
is  by  the  control  of  tho  common  exciter.  Thus  It  will  be  aeen 
that  tho  individual  reguUition  of  current  (that  is.  of  load)  of  each 
alternator  is  entiroly  by  control  of  the  steam  supplied  lo  itp 
engine. 

The  regulation  of  the  E.M.F.  as  a  whole  is  by  the  control  of  the 
excitation  simulDonoously  affecting  all  tho  alternators.  Each 
engine  must  be  capable  of  control  when  working,  either  by  the 


stop-valve  or  by  having  a  governor  capable  of  adjustment  when 
running. 

In  working  alternators  in  parallel,  the  precautions  that  should 
be  observea  will  be  best  understood  by  a  consideration  of  tho 
following  :  Consider  the  caeo  of  two  alternators.  Assume  that 
one  alteraator,  A,  is  running  ond  doing  work  driven  by  its  engine, 
E,  and  that  it  is  rotiuircd  to  start  the  second  alternator.  A),  with 
its  ongino,  E,.  Start  the  engine  Ei  and  excite  tho  alternator  Aj, 
If  tho  ticMs  of  the  alternators  are  excited  in  parallel  from  tho  same 
exciting  source— as  is  preferrctl,  and  a«  we  arrange  whenever  uos- 
sible — there  is  no  nix^essii-y  for  any  adjustment  of  tho  indiviauni 
excittition  (except  for  ditTeroncos  of  tom[>orature).  It  ia  merely 
necessary  to  connect  the  Held  to  the  exciter  without  resistance.    It 
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will  then  rocelvo  the  proper  field  current.  Let  the  doublopole 
Diaio  fiv,  itch  of  A|  be  open.  The  syiichroniHOr  ik  then  to  be  switched 
on,  ftod  the  speed  of  the  erif^ine  Ei  adjusted  till  the  synchronUer 
lamp  is  eteady,  ebowing  that  the  albei'nabore,  A  and  A|,  are  run[iin>; 
at  the  same  speed.  It  will  not  be  found  diifficulb  to  so  odjuat  the 
engine  Ej  that  the  Bynchronifter  lump  shall  remain  steady  for 
eeveral  seconda  at  a  time  For  greater  accuracy  a  voltmeter  may 
be  uaed  ioBtead  of  or  in  addition  to  the  eym:hroniBer  lamp^  When 
the  synchroniser  lamp  (or  voltmeter)  is  at  its  highest,  the  double- 
(»ole  main  switch  of  Ag  should  be  closed,  so  connecting  the  alter- 
nators  in  parallel.  It  will  be  perceived  that  at  thie  time  the  engine 
£]  ia  only  supplied  with  steam  suthcient  to  drive  the  alternator 
\A\  (without  load)  at  the  required  speed.  The  alternators,  when 
put  in  parallel,  will  therefore  merely  keep  in  etep,  Ai  doing  no 
work  on  the  external  circuit  and  receiving  no  power  from  that 
circuit.  This  will  be  shown  by  ita  ammeter,  which  will  show  that 
no  current,  or  only  a  very  small  current,  passes  between  the 
machines.  As  the  supply  of  steam  is  increased,  the  ammeter  of  A| 
FWiUsbowan  increased  reading,  while  that  of  A  willshow  a  decreased 
Reading,  until  (in  the  cose  of  alternators  of  the  same  Bize)  the  two 
^instrumente  show  that  the  load  is  equally  divided  between  the 
machines.  When  thin  condition  is  attained  no  further  regulation 
of  engines  \s  re(]uired,  any  increase  or  decrease  of  load  dividing; 
qually  between  them.  The  control  of  E.M.F.  m  elToctod  by 
dgnXtLtuie  the  exciter,  and  not  bv  means  of  resistances  in  the  field 
circuit*  of  the  alternators.  As  the  fields  are  all  wound  to  excite 
from  tiie  same  mains,  there  is  no  need  for  an  individual  regulation 
of  the  fields,  except,  perhaps,  a  slight  adjustment  to  compensate 
for  ditTerenco  of  tem[>erature  beiween  machines  that  are  being 
ct&rted  cold  to  work  with  others  that  have  become  warm  by  long 
running.  The  field  ammeter  should  be  observed  in  order  to  give 
each  machine  the  same  excitation. 

To  stop  one  alternator  when  two    or    more  are  running,  the 

load  should  not  be  switched  off  suddenly,  but  st'eam  should  be 

rprradually  reduced  by  the  governor  or   stop-valve  of    the  engine 

[until  the  alternator  ia  doing   no  work,  aa  Hhuwii  by  itH  ammeter. 

iThen  the  switch  between  the  alternator  and  mains  should  beo[>ened 

land  the  engine  stopped.     If  the  Hteam  is  gradually  reductxt  iu  this 

|r^ay,  the  load  will  be  transferred   to  the   remaining  engines  and 

alternators  before  the  machine  is  switched  off,  and  no  racing  of  the 

engine  can  occur.     Steam  should  be  turned  off  till  the  ammeter 

i  needle  goes  back  to  zero,  showing  tliat  the  alternator  is  not  doing 

[ftuy  work.     If  ateam  is  continued  to  be  turned  offbeyond  thiit  point, 

he  alternator  will  then  take  current  (to  drive  it  as  a  motor  and  to 

able  it  to  drive  itdengine),aud  the  ammeter  needle  wilt,  after  going 

ck  to  zero,  show  a  deflection  representing  this  received  current. 

ft  may  perhaps  be  pointed  out  that  artificial  loads  need  not  be 

fvsed  in  patting  alternators  in  parallel.     Thie  is  Bometimcs  done, 

hat  it  can  only   be  necessary  where   the   characteriaticti   of   the 

machines  show  great  variations  between  no  load  and  full  load. 

I      In  conclusion,  I  have  to  thank  the  Brush  Company  for  the  pre- 

l^ration  of  the  diagrams  ;  and  my  hearty  acknowledgmenrjft  are 

r  due  to  Mr.  Woof  and  Mr.  Watson,  two  of  the  company's  hcuds  of 

works  departmente,  and  to  Messrs.  Stobart,  Hansard,  and  Fuyeier, 

■tadenta  and  oaaistants,  for  much  careful  and  willing  ossintance  it) 

carrying  out  trials  by  theHe  methods. 


THE    *' SERIES   METHOD"    AS   APPLIED  TO  THE 
TECHNICAL  PROFESSIONS.* 

BV  HOWARD  SWAN. 

The  aubjcct  of  my  lecture  is  the  application  of  a  newly  intro- 
duced method,  invented  by  M.  tiouin,  of  Varis,  of  teaching   Ian- 
eiruages  (with  which  1  have  been  connected  as  translator),  und  tlie 
elation  of  this  method  to  the  technical  professions.    The  practical 
■nit  of  this  method  has  been  singularly  succe^ftfu),   and  tui  ihu 
nciple*  which  underlie  it  are  of  eijual  interest  when  ajiplie^l  to 
Pother  subjects,  I  have  thought  it  worth  while  to  bring  before  your 
notice  aomo  account  of  these  principloe.     The  problem  of  learning 
foreign  languages  itself   is  of  great  importance  in  ihe  technical 
Ipnrfenions,  and  this  point  was  emphasised  by  Prof.  Ayrloo  in  hin 
at  presidentiat  address.    As  aM8i»tant-e<^litor  of  one  of  the  tech 
deal  jnumald,  it  has  been  my  duty  to  deal   with   many  foreign 
Ijoumals,  and  some  of  these  arc  on  the  table  for  your  inspection. 
lAmong  these  iu  the  French  langutiffe  are  fJCUftncien.  L'nuiujUrif 
^^eftriquCy  Le  BuUttin  IntcmafionaJe  dc  VKUctririt^,  Eiectririf^t  La 
k/,Mm»rr«   ISltrtrifjtu\    Rtntt  InduHtrieiU  ;    Belgian:    BuUrJia  tU  In 
\8orUi4     Hdot  d' Klectrickiis  ;    Swiss:    Le   Jounml    Tdtiji^aphiqur  \ 
|i*erman  :     EhliroUchnuitcke     Ztitschriftf     I>fWjUr''a     Po/ytechtii'whr 
SUhT0(€chnUcht  Anzcig^r  \  Austrian  :  Ziitnchrift  far  /Cff- 
Italian  :    KUttridta  ;    Spanish  :  El   TeJrjjt'a/o  Enpaimi^ 
:  besides  Russian  and  Hungarian  journals.   I  have  hEko 
Bibltotheca  Polytechnica "   (directory   of    technical   literatme)* 
,  V.  SKCzepanski  (Sampson  Low),  and  "  llictiounaired'Eleotricitt' 
de   Mafnetisme,   par   E.  dacciuez,"  in  French,  Kngliahi   and 
(C.  Klineksieck,  11,  Rue  de  LUle,  Paris). 
For  the  technical  atutlont  the  knowledge  of  one  or  two  mcxJern 
iMifnuk^es  besides  his  own  'm  extremely  desirable,  if  not  absolutely 
A  gnwit  deal  of  the  scicntitic  progress  of  the  world  xa 
blishecl  first  in  French  and  German,  and    the  re»«ult  of  research 
iixists  in   works  which   remain  practically  useless  for  the  greater 
of  English  engineers^  from  the  want  of  a  koowlodgo  of  these 

QffUAgeS. 

fur   the   practical   engineer   the  languages,   after  French  and 

Lecture  delivered  before  the  City  <  luildtt  Instituto  Old  StadenUi' 
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German,  which  are  most  needed  are  Spanish  and  Portuguese,  for 
those  are  Bpokon  over  l&t^o  tracts  of  America  and  Africa  as  well 
as  in  their  native  lands.  The  knowledge  of  a  language  often  makes 
a  considerable  addition  bo  the  usefulness  of  an  engineer,  and 
therefore  to  his  salary,  and  cases  are  not  uncommon  where  the 
possession  of  a  language  han  doubled  a  young  engineer's  income. 
Then  how  is  it,  where  utility  is  so  well  admitted,  that  success  co 
seldom  attends  the  efforts  of  the  student  to  acquire  languages  at 
college? 

The  science  of  language-teaching  ia  muob  in  the  same  (>08ition 
to-day  as  that  of  mechanical  engineering  before  the  discovery  by 
Dr.  Joule  of  the  mechanical  equivalent  of  heat.  Occasional 
efficient  results  are  obtained,  but  no  comparison-point  existing — 
no  mechanical  equivalent  of  learning,  so  to  speak — neither 
students  nor  teacher  know  exactly  the  ideal  efficiency  of  the  human 
mind  in  this  respect  and  have  no  incentive  to  attain  it.  It  was 
not  until  the  inventor  of  the  method  which  is  the  subject  of  this 
paper  had  organised  the  material  hitherto  I ving  chaotically  before 
him.  and  both  acted  as  the  Darwin  and  the  Joule  of  pedagogic 
science,  that  any  exact  comparison  has  been  {>ossible. 

In  truth,  tho  professorial  science  has  been  widely  astray,  and 
much  laborious  work  has  been  carried  out  in  entirely  wrong  direc- 
tions. This  error  does  nob  exist  alone  for  languages  but  for  nearly 
all  subjecU,  though  the  teaching  of  the  physical  sciences  suffer 
least  in  this  respect.  The  means  hitherto  taken  for  learning  a 
language  has  been  to  associate  a  written  word  in  one  language 
with  the  written  word  in  another.  Now  in  reality  all  words  at 
first  are  very  much  the  same  to  the  eye — block  marks  on  white 
paper.  At  6f&.  distance  the  best  eye  cannob  well  distingulHh  the 
words  **  horse  "  from  *'  house  " ;  while  at  lOO  yards  every  person 
not  blind  can  well  distinguish  the  realities  these  words  stand  for. 
In  learning  a  new  language,  the  association  of  printed  word  to 
printed  word  has  been  taken  :  bub  instead  of  this,  there  should 
nave  been  taken  tho  association  of  a  mental  picture  to  a  sound. 

What  is  meant,  we  may  ask,  by  understanding  a  language? 
When  any  simple  statement  is  epokon  or  read  aloud  in  the  native 
tongue  the  recital  is  at  once  understood  by  a  second  person.  Take, 
for  instance,  the  following  :  '*The  engine-driver  wishes  to  start 
bis  engine  ;  the  steam  pressure  ia  low  ;  so  the  stoker  fires  up  and 
the  steam  pressure  gradually  rises."  Of  course  everyone  under- 
stands this.  But  why  ?  Because  you  understand  the  words,  you 
may  answer.  But  what  is  meant  by  "  understanding  words"?  By 
this  is  realty  meant,  that  on  hearing  the  words,  your  brain  trans- 
formed tho  sounds  of  which  they  consist  into  mental  pictures.  On 
hearing  tho  word  *'stoker,"  this  sound  is  transformed  into  a  mental 
picture  of  a  workman,  rather  dirty,  holding  a  shovelful  of  coals  ; 
the  words  **  fires  up  **  ia  transformed  into  the  mental  picture  of  bia 
action  of  shoveling  the  coals  into  the  furnace  of  a  boiler  ;  you  oan 
see  the  awing  of  his  arms,  you  can  see  the  burst  of  flame  ana  smoke 
as  the  coala  mil  on  the  tire-grate,  you  can  hear  mentally  the  grating 
of  the  shovel  as  he  takes  his  next  shovelful,  and  you  can  feel  the 
warmth  from  the  furnace — all  this  springs  unbidden  to  your  mind 
at  the  wordd  '*  tho  stoker  fires  up."  Then  tho  words  *'  the  steam 
rises."  Not  so  much  do  you  see  the  letters  <,  t^  e,  a,  7/i  or  r,  t,  4,  e,  a  ; 
but  the  image  of  a  steam-gauge  appears  before  your  eyes  and  you 
see  the  tndei  creeping  round  bo  a  higher  figure — *'  the  steam  rises, 
Vou  can  if  you  like  imagine  tho  safety-valve  beginnine  to  blow  off, 
and  all  this  springs  as  a  photograph  to  the  mind  when  the  words  are 
uttered  in  your  hearing.  And  it  is  certainly  more  living  than  a 
picture,  for  the  things  and  beings  are  coloured,  in  relief  and  moving 
m  your  mental  conception.  Every  word  is  thus  visualised,  con- 
sciously or  unconsciously.  The  word  "  gradually,"  for  instance  ; 
you  see  the  index  going  up,  not  suddenly,  but  degree  by  degree. 
Moreover,  many  details  are  seen,  or  may  be  seen,  even  when  unex- 
pressed—«,£/.,  the  shovel,  steam-gauge,  and  so  forth,  so  accurate  is 
the  mental  imago  when  examined  and  analysed. 

What  happens  when  the  uounds  of  an  unknown  tongue  are 
uttered  before  you  ?  Tho  answer  is  simple  :  you  hear  the  sounds, 
but  the  brain  does  not  traaeform  the  sounds  into  mental  pictures  ; 
result,  you  do  not  understand. 

The  first  question  to  ask,  then,  is  this :  How  to  obtain  the  same 
transformation  of  sound  into  mental  pictures  with  the  foreign 
language. 

But  as  yet  we  have  only  investigated  what  goes  on  in  the  mind 
of  the  hearer.  What  goes  on  in  the  mind  of  the  speaker  is  a 
similar  process,  bub  in  reverse  order.  To  give  the  recital,  the 
speaker  lirst  fonns  the  complete  picture  in  his  mind,  then  aejia- 
rating  out  tho  variouti  [chases  of  tho  action,  he  names  them  by  using 
the  proper  expressions.  These  expressions  he  does  not  have  to  seek 
for  long.  They  spring  fortli  from  the  mental  picture  intuitively  as 
soon  as  the  picture  is  fully  formed.  To  show  how  this  occurs,  let 
me  construct  a  picture  in  your  minds  without  naming  the  object. 
Imagine  a  toll  farmer's  implement  of  the  shape  of  the  letter  F,  with 
two  handles  for  grasping,  neoring  at  one  end  a  long,  sharp,  curved 
blade  ;  it  is  used  for  mowing  grass.  No  sooner  is  the  image 
formed  than  you  "  hear  "  the  word  in  your  eara—"  scythe  "  Thus 
far  with  an  object  :  now  for  an  action.  Imagine  the  former 
holding  the  scythe,  he  takes  out  a  hone,  and  right  and  left  he 
rubs  the  scythe.  What  is  he  doing  ?  You  hear  the  words  "  shar- 
pening the  scythe."  Wo  see  from  this  that  in  speaking  we  speak 
upon  mental  pictures  of  which  we  know  the  pro[>er  titles. 

Tho  second  question,  therefore,  is  :  How  to  obtain  tho  snme 
result,  that  tho  mental  picture  shall  give  rise  bo  the  sound  of  the 
name  in  a  foreign  tongue  ? 

These  two  (juestions  are,  in  reality,  one,  and  the  Ramo  answer 
does  for  both.  The  name  of  an  object  is  usually  traditional,  boiring 
no  obvious  relation  to  the  roots  of  the  language.  In  the  mother 
tongue  it  has  been  associated  from  childhood  up.  first  with  tho 
object  and  then  with  the  maotal  picture  of  this,  until  h^rh  *«•» 
and  object  become  one — they  are  indlssolubly  aasocSi* 
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Thia  **  association  *'  in  the  mind  la  the  true  and  only  connection, 
and  in  learning  a  new  lan^uitgo  the  Booner  the  aasociation  i^ 
brought  about  tno  sooner  will  the  language  be  learnt.  This  a«80- 
ci&tion  should  be  a  direct  aaaociation  of  foreif^  word  to  mental 
piccuro,  and  not  a  roundabout  aMOciation  to  the  jncture  by  way  of 
the  EnpHsh— the  two  eidee  of  a  triangle  are  alwayfl  longer  than 
one.  As  lone  as  a  student  is  conscious  of  lettere<  and  woroV  to  the 
exclusion  of  the  inner  meaning— viz. ,  the  mental  picture— he  is  on 
the  wrong  path,  and  has  left  behind  his  "gift  for  languages." 

Careful  experiment  has  shown  that  six  or  seven  repetitions  aloud, 
slowly  and  distinctly,  by'one  who  knows  the  language,  when  the 
mental  image  is  vividly  callod  up  in  the  mind  of  the  learner,  are 
BufBcient  to  create  thie  association  ;  10  or  12  rofHititions  rendered 
It  practtcuUy  inelTuceable.  After  a  little  practice  the  teacher  can 
aaaocUte  25  completo  idiomatic  senlenoes  in  a  quarter  of  an  hour— 
that  is,  100  an  hour— which  are  afterwards  written  out.  This,  at  an 
hour  a  daY>  for  six  months  or  so,  will  give  complct'O  command  over 
100,000  idomatic  sentences,  which  la  already  a  good  fltock,  and  op 
many  as  are  ordinarily  reciuirod  for  the  basic  knowledge  of  a  lan- 
guage. To  ensure  that  the  picture  is  present  in  the  mind  during 
every  repetition*  the  details  must  be  brought  vividly  up,  and  it  is 
this  picture  the  learner  must  attend  to,  not  the  word— the  word 
will  enter  the  ear  and  become  associated  therewith.  For  instance, 
in  learning  the  word  **  brushes"  (of  a  dynamo),  the  hearer  (it  is 
eeaential  uiat  the  sound  be  used,  and  not  a  printed  word)  is  invited 
to  look  in  imagination  at  the  bruahen — **balais,  les  balaia  "(pro- 
nounced *'1«  b^Mo,"  S  aa  in'*Iet");  he  must  see  the  brushes  pressing 
on  the  commutator,  copper  brushea — "  balais,  les  balaia  "  ;  he  must 
aee  In  his  mind  the  gauze  or  what  not  of  which  they  are  made— 
*'  balais,  lea  balaia  "  ;  he  must  look  for  the  sjiarking  (there  should 
be  none  !)— **  balais,  los  balais  "  ;  and  he  can  see  the  cables  are 
connected  to  tho  "balaia,  lea  balais."  The  aaaociation  is  now 
fully  formed,  and  every  detail  that  occare  to  a  French  electrioion'a 
mind  is  now  perceived  by  the  student  when  tho  words  **  lea  balaia" 
are  spoken  before  him.  The  aamo  aasociation  can  be  formed  for  a 
verb — for  instance,  "sharpens''  if  the  word  "  aiguise  *'  (pro- 
nounced '*  ai-giiee/  ")  be  repeated  several  times,  while  mentally 
watching  tho  mower  in  the  baytield  making  the  various  actions  of 
sharpening  his  scythe— now  at  the  tip — "aiguiae"  ;  now  further 
down— •"aiguiae"  ;  and  now  near  the  handle — "aiguise."  Every 
objeciive  verb  can  thus  be  visualised. 

So  much  granted— and  a  little  experiment  will  demonstrate  the 
enormous  power  of  tho  ear  in  associating  the  right  sound  with  the 
picture — it  remains  to  be  seen  how  to  apply  this  practtcally,  and 
more  particularly  to  technical  expressions.  One  might  take  all 
the  words  and  actions  in  alphabetical  order,  as  now  given  in 
dictionaries,  and  associate  tbem  aa  mentioned  with  the  mental 
conceptions.  But  this  order  of  proceeding  would  be  arbitrary  and 
illogical.  To  obtain  the  true  eflect  of  life,  and  to  have  the  exprea- 
aiona  living,  we  muat  take  a  aeries  or  aequence  of  actiona, 
naturally  springing  one  out  of  the  other,  in  the  order  of  "  succea- 
■ion  in  time"  or  of  '*  cause  and  effect."  This  utilisation  of  the 
natural  order  in  a  series  of  actions  is  what  gives  the  title  of  the 
"  Series  Method,"  and  thia  insiatance  on  the  necessity  for  logical 
order  has  conseciuences  in  other  fields  than  the  teaching  of 
languagea.  For,  if  we  graap  it  thoroughly,  all  knowledge  that 
we  poaaeas  in  our  brsdna  muat  conaut  essentially  of  mental 
pictures,  claaaed  more  or  laas  logically.  When  I  apeak 
of  "  five  million  lines  of  force  passing  through  the  6eld 
of  a  Kapp  alternator,"  every  electrieal  engineer  aeea 
an  image  in  his  mind.  Not  ao  an  untecbnical  person, 
for  whom  the  words  convey  no  picture.  Kow,  if  knowledge 
consists  in  reality  of  mental  imagea.  then  the  "knowledge"  of 
electrical  science  conslsta  In  the  posBession  of  a  large  number  of 
such  tma^^ea.  grouped  and  clasai£ed  and  digested.  How  many  ? 
Does  atnyone  know  ?  Has  anyone  counted  ?  And  what  amount  of 
time  ia  neceesary  for  the  stucfent  to  be  put  into  [loaaesaion  of  this 
total  of  claaeified  mental  photographs  to  be  able  to  understand 
electricity  ?  No  exact  experiments  have  been  madej  but  tbey  might 
bemado;  and  it  is  probable  that  Sir  William  Thomson'sdictum,  that 
a  mechanical  engineer  could  learn  the  whole  science  of  elec- 
tricity in  three  months,  may  be  absolutely  true  ao  far  aa  regards 
practical  knowledge,  if  only  tho  desired  menial  picturea  were  first 
carefully  arranged,  and  then  properly  aaaocialed  with  the  tcx:hntcal 
expreaaions.  Moreover,  the  cultivation  of  the  power  of  mental  viaua 
lisation  (the  very  existonco  of  which  is  sometimes  actually  denied) 
so  aohioved  could  not  but  have  tho  greatest  effect  in  stimulating 
the  power  of  observation,  the  power  of  thinking  logically,  the 
power  of  designing,  and  of  realising  actualities,  wnich  ia,  indeed, 
the  genius  of  the  engineer,  the  artist,  or  the  architect. 

Rotumine  to  the  problem  of  tho  application  of  these  prtnciplctt 
to  technical  work,  let  us  suppose  it  is  desired  to  learn  the  exact 
idiomatic  phrases  relating  to  the  working  of  a  dynamo  and  the  pro- 
duction of  the  electric  light,  taking  only  the  princi^ml  technical 
expreaeions.  We  will  take  the  aeriea  of  actiona  aa  follows,  placing 
each  action,  for  clearneea,  on  a  line  by  itaelf : 

The  Dyn.vmo  Peoduciw  Electrio  Lxoht. 

I.  The  engine-driver  atarta  the  engine, 

the  engine  works, 

the  flywheel  turna  round, 

movea  the  belt, 

the  belt  transmita  the  mechanical  force  to  the  pulley, 

and  driven  the  dynamo. 
U.  The  axle  of  the  dynamo  turns  in  its  bearings, 

the  Gramme  ring  armature  rotatea  between  the  polea  of  the 
field  magnets, 

the  armature  coila  cross  the  magnetic  field, 

and  cut  the  lines  of  force  ; 
Altensate  currents  are  ^oemted  in  the  armature. 


III.  These  alternate  currents  pass  to  the  commutator, 

the  commutator  commutes  the  alternate  currents  into  current* 
of  the  same  direction, 

the  brushes  collect  these  currents, 

and  a  continuous  current  passes  round  the  field  magneifl. 

TUhi  current  energises  the  electromagnet, 

the  current  increases  in  the  dynamo, 

and  the  E.M.F.  reaches  the  normal  voltage. 
IT.  The  electrical  engineer  turns  the  switch, 

and  so  cloaea  the  exterior  circuit ; 

the  current  flows  along  the  conducting  wire, 

passes  into  the  arc  lamp, 

the  lamp  lights  up, 

the  arc  lamp  mechaniem  reg^ulatea  the   movement  of   the 
carbons— positive  and  n^ative, 

the  projector  throws  out  a  beam  of  electric  light, 

and  the  lighthouae  lights  the  mariner  during  the  night. 

The  corresponding  French  for  tbia  same  series  of  actions  is  aa 
follows : 

La  Dynamo  propuit  db  la  Lumierb  Electbiqi;e. 

I.  Le  mecanicien  met  la  machine  h.  va[>eur  en  marche, 

la  machine  (le  moteur)  fonctionne, 

le  volant  toume, 

met  la  courroie  de  transmission  en  mouvement, 

la  courroie  tranemet  la  foroe  m^canique  h  la  pouUe, 

et  actionne  la  dynamo. 

II.  L'axe  de  la  dynamo  toume  dans  les  paliers, 

Tanneau  Gramme  tourne  entre  les  p*ilea  dea  electro-aimanta  f 
lee  bobinea  de  I'induit  traversent  le  champ  magn^tique, 
et  coupent  lee  lignes  de  force  ; 
des  courantsalternatifs  sont  engendres  dans  Tarmature. 

III.  Cea  courants  alternatifs  passent  par  le  collecbeur, 

le  collecteur  transforme  les  cooranta  alternatifs  en  couranta  de 

mc*me  sens, 
les  balaia  recueillent  cea  couranta, 
et  un  courant  oontinu  poaae  dana  I'inducleur. 
Ce  courant  excite  I'^lectro-aimant, 
le  courant  augmente  dans  la  dynamo, 
et  la  force  electromotive  atteint  la  tension  normale. 
rV.  L'ingenieur-t.^tectncJen  touche  I'interrupteur  (le  commutateur) 
et  ainsi  ferme  le  circuit  ext«rieur  ; 
le  courant  posse  dana  le  fil  conducteur, 

fiaaflo  dana  la  lampe  k  arc, 
a  lampe  a'allume, 
1«  rvgulateur  regie  le  mouvement  dea  charbons— poaitif  et 

negatif, 
le  renectour  projette  au  loin  la  lumi^re  dlectrique, 
et  le  phare  eclaire  le  navigateur  pendant  la  nuit. 

To  this,  in  teaching,  may  be  added  some  phrases  expressive  of 
metital  attitudes,  instead  of  objective  realities  ;  phrases  extremely 
useful  in  directing  the  work  of  a  station,  such  as  : 

*' It  is  time  to  start.  Now  then,  make  haste!  Take  care; 
don't  make  a  mistake  !    That's  all  right." 

In  French  :  "  II  est  temps  de  se  mettro  en  train.  Allons  * 
dt-})^clie7,-voua.  Attention  1  Ne  voua  trompe/.  ua^.  Ca  marche 
bien!" 

In  teaching  the  technical  phrases  the  mental  image  of  the  whole 
scene  would  be  fireb  called  up — driver,  engine-room,  and  dynamo 
the  various  actiona  of  the  first  part  woula  then  be  H6[>arat6<^l  out, 
and  tho  foreign  rrrf^s  first  connected  to  tho  actions  in  the  manner 
already  explained  ;  then  the  whole  phrases  would  be  gradually 
built  un,  defining  the  details  of  the  action,  as  was  done  for  **  lee 
balnis. '  This  would  be  done  several  times  through,  until  thoroughly 
known.  On  asking  the  student  to  repeat  thia,  tho  interlocutorv 
phrases  above  mentioned  can  be  utilised  in  real  action,  and  wito 
living  accent:  **I1  est  temps  de  se  metfcre  en  train.  Allons! 
dep<*cho£voue  !  "  etc.  The  same  for  tho  second,  third,  and  fourth 
divisions,  after  which  the  whole,  being  well  known,  can  be  first 
read  out  and  than  written,  the  student  oeing  urged  to  aee  through 
the  ^laper  into  the  theatre  of  the  imagination,  so  as  to  realise  again 
the  inner  meaning.  All  this  coutd  be  accomplished  within  nail 
an  hour,  and  these  26  technical  expressions  would  be  then  fully 
learnt— and  correctly  learnt.  They  are  no  longer  phrases  in  an 
unknown  tongue,  nor  are  they  moroly  translatca  ;  tnuy  have  been 
lived  over  again  on  imagined  actualities  ;  and  when  the  time  cornea 
to  use  them  they  will  be  at  the  aorvice  of  the  student.  An  hour  a 
day  for  a  few  months  would  put  him  into  completo  possession  of 
all  that  part  of  the  language  that  he  moot  retjuiroe.  Vot  only  ao, 
but  the  training  in  logical  and  clear  arrangement  of  mental  ideas 
will  be  of  immense  service :  tho  exact  routine,  for  instance,  of  firing, 
starting  an  engine,  and  running  a  dynamo,  will  have  been  taught 
almost  au  well  in*  in  aetual  practice,  and  the  power  of  mental 
visualiaation  so  trained  will  also  be  of  the  greateat  service  in  culti- 
vating that  faculty,  which  is  of  the  utmost  use  to  every  engineer 
engaged  in  designing,  laying  out,  and  erecting  all  kinds  of 
machmery. 

I  have  attempted  briefly,  and  in  aa  interesting  a  manner  aa 
possible,  to  indicate  the  means  which  might  be  adopted  in  schoola 
and  colleges  for  the  rapid  acquirement  of  the  linguistic  knowledge 
necessary  for  the  technical  protessiona.  I  am  pleased  to  aee  that 
several  institutions,  such  oa  the  Polvtechnio,  the  Birkbeck, 
and  others,  are  already  taking  up  this  idea  to  eomo  extent  under 
the  guidance  of  Senor  £duardo  Tolra.  of  70,  Cornhill,  who  is  known 
amongst  electrical  engineera  as  a  technical  linguistic  expert.  It 
is  to  be  hoped  that  when  the  principlea  which  underlie  toe  Series 
method  become  appreciated  and  tested,  that  its  adoption  may  aavo 
much  of  the  useless  drudgery  that  ia  now  so  often  regretted  by 
fltadeots  in  their  later  life. 
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Leb  mo  point  out  aa  a  l&st  remark  that  a  full  eet  of  such  "  eenefl 
would  constitute  a  new  kind  of  dictionary,  in  which  the  words 
would  be  clasaified  naturally  and  logically,  instead  of  being 
Assorted  in  mere  alphabeticiil  order  ;  and  the  whole  expreeeion, 
instead  of  isolated  words,  will  be  fuund  in  such  a  catalogue  of 
actions  if  pro()erly  constructed,  at  the  pro}>or  place,  and  in  its  true 
Bi^ification. 


VOLTMETER  SWITCH. 


The  accompanying  sketch  shows  a  very  simple,  easily- 
constructed,  and  axceedin^ly-convenieiit  doublo-poled  volt- 
meter switch  for  use  in  central  stations,  designed  by  Mr. 
Malcolm  Sutherland.  It  consists  of  a  split  brass  ring,  a 
number  of  brass  cli[>s  or  contact-pieces,  and  an  arm  of 
vulcanite,  having  at  each  end  brass  contact-pieces,  and  a 
handle  in  the  centre  for  turning  it.  The  number  of  clips 
depends  on  the  number  of  points  at  which  it  is  required  to 
measure  the  potential.    The  illustration  shows  one  which 


Celb 


Circuits 


Circuits       


Cells 


Tbltmeier  Su/ttch 

was  made  to  read  the  potential  of  three  seta  of  accumu* 
latore  and  four  circuits.  The  wires  from  the  voltmeter  are 
connected,  one  to  each  half  of  the  ring,  and  the  wires  from 
the  cells  and  circuits  are  brought  bo  the  clips  ranged  round 
the  outside  of  the  ring.  The  clips  are  clear  of  the  ring, 
and  so  long  aa  the  arm  is  in  the  position  shown  in  the 
sketch,  the  voltmeter  is  entirely  disconnected  from  the  cells 
and  circuits.  When  it  is  necessary  to  take  a  reading,  all 
that  has  to  be  done  is  to  turn  the  handle  so  as  to  bring  the 
brass  contact-pieces  between  the  clips  and  the  ring.  Thus 
the  dotted  line  shows  the  arm  in  position  for  taking  a 
reading  from  circuit  No.  1 . 


CORRESPONDENCE. 

"  One  man's  word  is  do  niftii'i  word, 
JofUoQ  needs  ttitt  boUi  be  beant" 


ELECTRICAL   REVlEJy  AND   SCIENCE  SIFTINGS 
DEFENCE    FUND. 

StR, — In  view  of  the  litigation  now  pending  between  the 
spective  proprietors  of  the  two  newspapers,  the  Electriad 
and  Science  Sijtiiigs^  on  the  one  hand,  and  C.  B. 
arneas  and  the  Medical  Battery  Company  on  the  other, 
larising  out  of  criticisms  in  these  papers  on  the  proceed- 
lings  of  Mr.  Harness  and  the  company  before  mentioned, 
there  is  a  wide-spread  feeling  in  the  medical  and  electrical 
professions  that  the  proprietors  of  these  papers  should 
receive  ample  pecuniary  assistance  in  their  public- spirited 
endeavour  to  have  the  issues  raised  fully  investigated  in 
the  Law  Courts,  which  will  necessarily  involve  a  consider- 
able expenditure. 

A  committee,  consistins;  of  the  following  gentlemen,  has 
[been  formed  for  the  purpose  of  raising  a  fund  for  the 
I  before-mentioned  purposes:  Mr.  Latimer  Clark,  F.K.S., 
[Prof.  G.  Carey-Foster,  RILS.,  Dr.  Joha  HopJdnsou,  F.K.S., 


Prof.  G.  B.  Howes,  Sir  David  Salomons,  Bart.,  Major- 
General  Webber,  CB.  Hon.  trustees:  Mr.  A.  P.  Trotter, 
B.A.,  2,  Victoria-mansions,  28,  Victoria-street,  Westminster, 
S.W.,  Mr.  J.  H.  Thornton,  chartered  accountant,  227, 
Winchester  House,  Old  Broad-street,  E.C.  Hon.  secretary  : 
Mr.  James  Swinburne,  49,  Queon's-road,  Wimbledon,  S.W» 

The  issues  raised  are  of  the  greatest  possible  im{M>rtance, 
both  to  the  public  and  to  the  medical  profession,  involving 
as  they  do  the  question  of  the  hoiid.  or  mold  fides  of  methods 
of  treating  disease  by  electrical  or  alleged  electrical  pro- 
cesses which  have  been  and  are  now  being  carried  out  and 
extensively  advertised  under  the  auspices  of  Mr.  C.  B. 
Harness  and  the  company  with  which  he  is  identified. 

A  preliminary  action  has  already  been  brought  by  Dr. 
Tibbits,  at  Mr.  Harness's  expense,  against  the  EleclTical 
litciew  for  alleged  libel,  as  be  had  been  strongly  censured 
in  that  paper  for  associating  himself  with  the  system 
alluded  to. 

The  proprietors  of  the  EUchictil  Review  obtained  a 
verdict  with  costs  against  Dr.  Tibbits,  but  even  if  the 
'ElectiiaU  Review  succeeds  in  recovering  the  costs  from  Dr. 
Tibbits,  the  costs  recoverable  will  only  meet  a  portion  of 
the  expenditure  necessarily  incurred.  It  is  intended  to 
devote  a  portion  of  the  amount  subscribed  to  the  payment 
of  these  expenses,  which  have  been  the  result  of  a  disin- 
terested and,  so  far,a  succeasfu]  attemptto  protect  the  public. 

The  committee  further  intend  to  apply  such  portions  of 
the  amount  as  they  may,  in  their  discretion,  consider 
advisable  to  pay,  or  contribute  to  the  payment  of  the 
expenses  which  have  been,  or  may  be,  incurred  by  the  pro- 
prietors of  the  Electrical  Review^  or  by  those  of  Science 
Sif tings  in  connection  with  this  litigation.  Any  surplus 
remaining  after  such  payments  have  been  made,  may,  at 
the  discretion  of  the  committee,  be  eni[)loyed  aa  the  com- 
mittee may  determine  in  connection  with  any  further 
proceedings  that  may  be  taken  in  the  matter. 

It  is  believed  that  members  of  the  medical  profession 
especially  will  be  glad  of  the  opportunity  of  expressing, 
by  a  liberal  support  of  the  fund,  their  disapprobation  of 
the  view  put  forward  by  Dr.  Tibbits's  counsel,  that  the 
article,  in  censuring  Dr.  Tibbits,  was,  in  his  person, 
attacking  the  medical  profession  generally. 

If  any  of  your  readers  are  willing  to  subscribe  to  the 
fund,  and  to  give  it  the  benefit  of  their  influence  and  sup- 
l>ort,  they  are  requested  to  forward  the  amount  of  their 
subscription  by  cheque,  payable  to  Mr.  James  Swinburne 
(Defence  Fund),  and  crossed  London  and  South- Western 
Bank,  Wimbledon  Branch. — Yours,  etc., 

James  Swinburne,  Hon.  Secretary, 

49,  QueenWoad,  Wimbledon. 


TIBBITS  V.  ALABASTER  AND  OTHERS. 

Sir, — I  have  read  with  pleasure  the  able  article  on  the 
above  case  which  appears  in  the  last  issue  of  the  Electrical 
Engineer.  The  medical  aa  well  as  the  electrical  professions 
certainly  owe  a  debt  of  gratitude  to  the  Ekctriml  Review 
for  their  fearless  exposure  of  electro -medical  quackery. 

Unfortunately,  those  members  of  the  British  public  who 
moat  need  protection  do  not  read  scientific  publications, 
and  therefore  the  articles  which  have  appeared  in  the 
columns  of  your  contemporary  check  to  a  very  small  degree 
only  the  flourishing  trade  of  the  electro-medical  quack. 

Allow  me  to  suggest  that  a  small  pamphlet,  containing  a 
condensed  report  of  the  above  case,  should  be  issued  and 
well  advertised  in  those  daily  papers  which  contain  the 
quackery  advertisements. 

If  a  pamphlet  such  as  I  have  suggested  were  issued  under 
the  patronage  of  leading  members  of  the  medical  and  also 
electrical  professions,  aud  intending  purchasers  of  so-called 
electropathic  belts  were  invited  to  invest  a  sixpence  or  a 
shilling  before  paiting  with  their  sovereigns,  in  a  very 
groat  many  cases  they  would,  I  believe,  be  induced  to  do 
so,  and  in  this  way  the  roaring  trade  which  is  now  being 
done  bythe  advertising  electrical  quack  would  receive  a  very 
considerable  check. 

The  pamphlet  would,  I  believe,  pay  its  cost,  and  I  should 
hope  it  would  also  yield  a  commercial  prodt. — Yours,  etc., 

S.  Alfred  Varucy, 

53-64,  Chancery-lane,  W.C.,  F«.\i.  %%,  \9,^%. 

(  Fw  remmuder  oj  CoTYtepowUw:*  *m.  \^^  ^^  '^ 
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COMING  EVENTS. 

Two  sentences  in  the  chairman's  speech  at  the 
meeting  of  the  Liverpool  Electric  Supply  Company 
are  worthy  of  more  consideration  than  they  will 
probably  receive.  There  is  an  old  saying  that  forth- 
coming events  cast  their  shadows  before,  and  we 
shall  probably,  during  the  whole  of  this  year,  be  con- 
tinuously hearing  of  the  lapse  of  the  incandescent 
patents.  One  of  the  sentences  to  which  we  refer 
is  upon  this  subject.  We  may  give  the  context  of 
the  important  sentence  to  the  effect  that  "  on  the 
subject  of  the  cost,  no  doubt  it  is  still  expensive,  but 
1  am  assured  our  customers,  the  public  consumers, 
may  soon  have  the  light  very  much  more  cheaply. 
We  shall  be  enabled  to  furnish  it  more  cheaply  if  a 
certain  new  lamp  tliat  is  beifig  invented,  and  will 
come  into  use  when  the  patents  of  these  particular 
lamps  run  out ;  with  that  lamp  we  shall  be  able  to 
give  our  customers  the  light  very  much  more 
cheaply.*' 

This  is,  of  course,  somewhat  indefinite,  and  not 
much  reliance  may  be  placed  upon  a  lamp  which  is 
being  invented,  but  it  shows  that  on  every  hand 
investigation  is  being  made  to  see  if  competition  will 
not  reduce,  at  any  rate,  the  cost  of  the  in- 
candescent lamp.  We  have  not  the  slightest 
hesitation  in  saying  that  it  will,  but  we  do 
not  think  that  competitors  will,  at  any  early 
moment,  be  able  to  make  much  impression  upon 
the  business  of  the  Edison-Swan  Company.  It 
must  be  remembered  that  they  in  their  manufac- 
ture have  had  the  experience  of  years,  and  although 
a  specification  of  a  patent  may  be  termed  to  be  the 
basis  of  the  manufacture,  it  is  almost  certain  that 
the  actual  process  of  manufacture  is  far  more  im- 
portant than  the  patent  itself.  The  experience 
gained  in  the  process  of  manufacture  by  a  company 
which  has  turned  out  millioiis  of  lamps,  will 
not  be  overthrown  in  a  day  by  the  experience 
of  new  manufacturers.  The  old  company  will 
no  doubt  meet  the  new  competition  by  a  general 
decrease  of  prices,  and  then  the  consumers  will 
have  to  determine  whether  they  will  support  a 
lamp  which,  to  say  the  least  of  it,  has  been  tested 
practically  during  the  course  of  years,  or  the 
new  lamp  which  is  put  into  competition  and  has 
had  no  practical  test.  The  mere  price  of  a  lamp  is 
not  the  only  criterion  which  should  determine  the 
purchase  of  a  lamp.  We  have  not,  however,  at  the 
present  moment  to  enter  into  what  constitutes  a 
good  or  what  constitutes  a  bad  lamp,  but  merely 
to  call  attention  to  the  tendency  of  the  day,  which 
is  to  prepare  for  the  lapse  of  the  patent. 

The  other  sentence  to  which  we  refer  forms  a 
text  that  we  should  like  to  see  presented,  not  only 
to  every  consumer,  but  to  every  non-consumer  of 
electrical  energy.  It  is  the  statement  of  the  con- 
sumer to  the  effect  that  **if  we  had  to  pay  three 
times  as  much,  we  should  have  the  electric  light." 
This  is  a  moral  which  we  have  for  years  desired  to 
see.  The  advantages  of  the  electric  light  have  been 
placarded  before  the  public,  but  they  have  not  as  yet 
realised  that  the  cost,  as  compared  with  gas,  is 
only  one  among  several  things  to  be  considered.  It 
would  not  be  amiss  if  at  the  various  general  meet- 
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ingB  of  the  companice  the  opinions  of  consumers 
were  freely  given,  and  we  think,  in  the  majority  of 
instances,  it  woald  be  found  that  the  consumers 
preferred  to  pay  a  larger  sum  directly  than  to 
return  to  gas.  The  paying  of  a  larger  sum  directly 
does  not  mean  that  the  cost  of  the  electric  light  is 
in  the  long  run  greater  than  the  cost  of  gas  ;  the 
comparison  is  not  fair  when  the  gas  bill  and  electric 
light  bill  for  any  three  months  are  put  together  to 
see  which  totals  up  the  largest  amount. 


THE  TELEPHONE  QUESTION. 

We  should  not  have  touched  upon  this  question 
again  were  it  not  doubtful  whether  our  esteemed 
contemporary  the  Electrical  Review  and  our- 
selves agree  upon  a  fundamental  point.  In  our 
issue  of  February  17  we  said  that  the  Glasgow 
exchange  was  being  converted  to  the  Mann  system. 
We  italicise  Mann  because  of  its  importance. 
Our  contemporary  assumes  that  Mann  is  the 
equivalent  of  Law,  an  assumption  we  courteously 
but  emphatically  deny.  We  are  not  called  upon 
to  defend  Mr.  Bennett,  but  we  should  not  be 
surprised  if  he  were  to  state  that  he  has  always 
condemned  the  Law  system,  and  held  it  to  be 
impracticable  for  practical  purposes.  He  would  no 
doubt  argue^  that  the  system  he  supports  is  the 
Mann  system,  which,  it  may  be,  bears  a  superficial 
resemblance  to  the  Law  system,  but  at  the  same 
time  is  different.  Before,  then,  we  can  argue  upon 
the  same  platform,  it  is  necessary  to  agree  upon  the 
similarity  or  dissimilarity  of  the  "  Mann'*  and  *'Law" 
systems.  If  they  are  the  same  our  case  is  gone ;  if 
they  are  not  the  same,  the  criticism  of  our  contem- 
porary in  its  last  issue  is  beside  themark.  Weare  quite 
ready  to  assure  our  contemporary  that  its  "policy 
on  this  telephone  question  has  been  to  some  difficult 
to  understand."  Surely  a  policy  is  determined  by 
the  broader  questions  under  discussion,  rather  than 
matters  of  detail.  It  seems  to  us  that  these  broad 
questions  are  somewhat  limited,  and  might  even  be 
reduced  to  two :  (1)  Metallic  or  earth  returns;  (2) 
underground  or  overhead  wires  in  London.  No 
doubt  if  asked  categorically,  our  contemporary  would 
prefer  metallic  circuits  and  underground  laying.  It 
might  also  admit  that  had  there  been  no  signs  of 
opposition,  the  National  Company  would  have  waited 
for  the  millennium  before  approaching  the  considera- 
tion of  these  questioua. 


WHY  PROCRASTINATE? 


**  Repetition  "  is  a  word  dear  to  the  schoolmaster, 
but  it  is  sometimes  forgotten  by  the  journalist.  The 
whole  world  is  not  edified  by  the  writing  of  a  sen- 
tence, however  true  the  senteuce  may  be.  The 
success  of  the  electrical  industry  largely  depends 
upon  the  action  of  members  of  local  authorities. 
If  these  men  know  of  what  they  are  talking  when 
discussing  lighting  schemes,  so  much  the  better. 
Unfortunately,  however,  their  words  too  often  indi- 
cate that  they  are  totally  ignorant  of  the  most 
elementary  notions  of  the  subject.  It  is  the  men 
beclouded    with    ignorance    who    most    frequently 


speak  and  vote  for  procrastination.  For  years, 
with  the  utmost  regularity,  local  authorities  have 
had  dunned  into  them  the  statement  that 
**  electric  lighting  is  yet  in  its  infancy** — wait 
and  see  what  time  will  bring  forth  ;  in  other  words, 
do  nothing  to  improve  the  present  state  of  things, 
because,  perhaps,  a  century  or  two  hence  improve- 
ments not  now  dreamt  of  will  have  been  made. 
Thank  goodness,  this  **  infancy"  business  is  rapidly 
dying  out.  It  is  incumbent  upon  us,  however,  to 
help  it  out  of  existence  as  quickly  as  possible;  hence 
when  we  find  responsible  members  of  local  bodies, 
as  at  Lambeth,  suggesting  procrastination  because 
of  the  rapid  improvements  being  made,  we  are 
inclined  to  ask  : 

*'  .     .     .     do  I  dream, 
Or  ia  riaionB  about  ?  " 

Improvements  are  being  made  in  all  branches  of 
electrical  work — of  that  there  can  be  no  doubt  ;  but 
the  point  is,  are  such  improvements  being  made,  or 
likely  to  be  made,  as  should  cause  buyers  to  hesitate 
before  buying?  Most  emphatically,  no.  The  improve- 
ments to  be  made  are  improvements  in  details,  and 
are  somewhat  of  the  same  importance  as  improve- 
ments in  steam-engines.  No  one  puts  off  buying  a 
steam-engine  because,  as  a  piece  of  machinery,  it  ia 
imperfect.  We  all  know  improvements  will  be  made, 
but  the  improved  engine  is  only  fractionally  better 
than  the  one  now  obtainable.  Similarly,  in  electric 
lighting  and  electric  engineering  work  generally,  no 
improvements  of  a  sensational  character  are  hkely 
to  come  soon  enough  to  detract  from  the  value  of 
the  apparatus  to  be  obtained  now.  Oh,  ye  oppo- 
nents of  progress,  consider  whether  you  cannot  find 
some  more  worthy  reason  for  opposition  than  **in 
its  infancy,"  or  "  wait  for  coming  improvements.** 


PRACTICAL  INSTRUMENTS  FOR  THE    MEASURE- 
MENT OF  ELECTRICITY. 

BY  J.   T.    NIBLBTT   AM)   J.   T.    KWKN,    6.80. 

xn. 

{Ccniinn^d  from  page  lOS,) 
SLmE  RssiSTANCES,  coMiuutd. 

Muiih^'tui's  Improved  Sluh  Besistanr^t. — Working  on  the 
principle  of  Thonmon  and  Varley,  Dr.  Alexander  Muirhead, 
of  Westminster,  has  recently  introduced  a  novel  form  of 
Slide  Resistance  Coil,  which  possesses  several  advantages  over 
the  older  examples.  Among  these  may  be  mentioned  its 
greater  compactness,  increased  facility  of  using  and  reading, 
and  greater  simplicity  of  construction.  For  a  set  of  re- 
sistances to  have  a  total  resistance  of  100,000  ohms  and  to 
vary  by  steps  of  10  ohms,  201  coils  all  carefully  calibrated 
are  required  with  the  original  Thomson  and  Varley  design, 
and  only  43  coils  when  the  instrument  is  made  on  Dr. 
Muirhead's  plan,  so  that  the  cost  of  construction  is  consider- 
ably reduced  in  the  latter  case. 

The  principle  involved  is  just  an  extension  of  that  employed 
by  Thomson  and  Varley,  but  instead  of  having  only  two 
dials  with  101  and  100  coils  respectively,  the  second 
dial  acting  as  a  vernier  to  the  first,  Dr.  Muirhead  employs 
three  or  four  or  more  dialn  all  mounted  in  the  same  frame, 
each  one  (with  the  exception  of  the  first)  acting  as  a  vernier 
to  the  one  preceding  it. 

Fig.  31  represents  a  general  view  of  Dr.  Muirhead's  in- 
strument, and  I'^ig.  32  is  a  diagrammatic  plan  view  of  the 
under-side  of  its  upper  part,  showing  the  four  sets  of  coils 
with  their  tittinga  and  connectiunH.  As  in  the  case  uf  the 
Thomson  and  Varley  slides,  described  in  the  last  article,  t^ 
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instrument  illu.strated  in  Figs.  31  and  32  has  &  total  re- 
sifitanoe  of  100,000  ohms,  altering  by  steps  of  10  ohma  at  a 
lime  ;  and,  aa  shown  in  Fig.  31,  the  four  dials  are  marked  on 
the  top  plate,  thousands,  hundreds,  tens,  and  units,  reapec- 
tively. 

It  ought  to  be  remembered  in  dealing  with  Fig.  32,  that 
it  is  strictly  a  diagrammatic  illustration  to  show  the  principle 
of  the  instrument  and  its  iinder-l)oard  connections,  without 
shof^ing  to  scale  the  actual  positions  of  ail  the  fittings.  The 
coils  in  the  dials,  for  instance,  have  l)een  drawn  as  if  they 
occupied  *inly  al>out  two-thirds  of  th<;  circumference  of  the 
circular  platforms  on  which  they  are  mounted,  whereas  in 
the  actual  instrument  they  are  so  arranged  that  they  occupy 
practically  the  whole  of  the  circumferences. 


Fill,  ,Tl.  — Hr,  *MiiirhciwrH  Hiific  Ko^istauce  Duds, 

The  valuc.H,  eic,  of  the  *ni|n  in  the  four  dials  are  given 
in  the  following  table.  Uials  A,  H,  and  C  have  each  eleven 
coils,  nine  unshunted  and  two  shunted,  and  dial  I)  has  ten 
coils  all  unshunted.  The  fractions  of  the  whole  current 
l>asaiug  through  the  shunte<l  and  unshunted  coils  of  each 
dial  are  given  in  the  last  two  columns  of  the  table. 


Dial 

No,  of  GoUii. 

Kesifitonce 

of  each 

Coil. 

Ohms. 

Proportion  of  Current 
Fasfling  through 

Unihunt«d. 

9 
9 
9 

10 

shimud. 

2 
2 
2 
0 

TotmJ, 

Unshunted 
CoiU. 

Shunted 
Coila. 

A 
B 

n 
a 
n 

10 

10,000     1 

2,000    ' 

400 

80 

Whole 

One-haU 

Onefourth 

One-eighth 

One-half 
One-fourth 
One-eighth 

The  dials  can  be  all  isolated  from  each  other  by  removing 
the  junction-bars,  s,  S,,  /,  T^,  tt.^S^  etc.,  shown  in  Fig.  31, 
and  dotted  in  Fig.  32  j  and  by  making  connections  to  the 
tenninals  M  and  N,  8,  and  Tj,  S^  and  T^,  S^  and  T^,  each 
dial  may  be  used  separately  as  a  variable  resistance. 


these  two  points  becomes  just  equal  to  the  half  of  either,  or 
400  ohms. 

Still  keeping  the  other  two  pairs  of  junctions  out,  the 
resistance  between  S^  and  T^  will  now  be  equal  to 

9  X  400  ohma  +  the  resistance  between  ^3  and  /g, 
=  3,600 +  400  ohms. 
=  4,000  ohma  ; 

while  that  between  s^  and  t^  being  equal  to 

2  X  2,000  ohms,  is  also  =  4,000  ohms. 

When  now  the  second  pair  of  junctions  8^  S^  and  /.,  Tg  are 
inserted  there  are  again  two  ^mths  of  equal  resistance,  so 
that  the  resistance  between  s.^  and  t^  becomes  halved  as 
Vtefore,  that  is  =  2,000  ohms. 

Again,  before  the  junctions  5^  Sj  and  (^  T,  are  inserted, 
we  have,  as  in  the  other  two  cases,  two  equal  resistances, 

S|  T,  =  9  X  2,000  ohms  +  the  re^sistance  between  8^  and  t^ 

=  18,000 -1-2,000  ohms, 

« 20,000  ohms; 

and  «i/j  =  2x  10,000  ohms, 
=  20,000  ohms. 

Thus  whim  the  lost  jjair  of  junctions  s^  S,  and  ^^  Tj  are 
in.sertcd,  the  resistance  between  s,  and  ^,  becomes  halved  aa 
in  the  two  previous  cases,  that  is  equal  to  10,000  ohms. 

The  ioUil  resistance  between  (M)  and  (N),  that  is  between 
the  two  extreme  terminals  M  and  N,  is  therefore  equal  to 

9  X  10,000  ohms  +  tbc  resistance  between  ^|  and  t^, 
=  1^0,000+  10,000  ohma, 

or  11.^+113=  100,000  ohms. 

This  result  might  also  have  been  arrived  at  in  the  following 
way,  knowing  that  at  each  of  the  junctions  the  current  has  a 
choice  of  two  paths  of  equal  resistance  : 
Rj  +  Rj, 

=  9x1 0,000  +  J  X  9  X  2,000  +  ix9x400  +  ixl0x80, 
=  90,000       +  9,000  +  900  +  100, 

=  100,000  ohms. 

The  details  in  the  construction  of  this  instrument  have 
been  worked  out  in  an  entirely  different  manner  from  those 
of  Thomson  and  Varley's  apparatus.  Each  set  of  coils  is 
mounted  on  a  circular  ebonite  platform  beneath  the  base- 
board, *as  shown  in  the  under-view  Fig.  32  ;  and  the  axis  of 
each  platform  is  continued  through  to  the  upper  side  where 
it  is  fitted  with  a  handle  by  which  each  set  of  coils  can  be 
turned  to  a  limited  extent  round  its  axis.  The  junctions  of 
the  adjacent  imirs  of  coils  terminate  in  a  series  of  pins  pro- 
jecting radially  round  the  edge  of  the  circular  platform  as 
shown,  and  engage  with  the  spring  contacts  (Sj),  (Z^),  etc., 
which  fulfil  the  functions  of  the  doable  and  single  arms  in 


Fio.  32.— Dr.  Muirhead*B  Slide  Hesietance  Uiala.        DiagrammaLic  ?lan,  nhowing  under-side  of  tipixjr  part. 


^  Referring  to  Fig.  32,  and  the  table  given  above,  the  prin- 
ciple underlying  this  instrument  may  be  explained  as  follows: 

^Xn -11       i.1.  -      I .      r,  1      m  «  .   *m  ..  .       . 


When  all    the   bars    Sj  Sj, 


^T„ 


S^  bj. 


t^  T^,  5.,  S3,  and  t^ 


Tg  are  disconnected,  the  total  resistance  between  the  ter 
minals  S3  and  T^  is  equal  to 

10x80  =  800  ohms; 
and  that  between  s^  and  t^  is  equal  to 

2x400  =  800  ohms. 
Bat  if  the  two  connections  s.^  S^  and  ^3  T^  are  inserted,  there 
are  now  two  paths  of  equal  resistance  between  $^  and  l^  (or 
between  Sy  and  T^),  so  that  the  virtual  resistance  between 


the  original  api»aratu».  The  spring  contacts  for  the  first 
three  dials  are  so  set  that  they  always  span  a  pair  of  coils, 
just  as  in  the  double-arm  dial  of  the  original  instrument ; 
while  the  spring  contact  of  the  fourth  dial,  which  is  connected 
by  a  thick  under-board  coi)per  strip  to  the  centre  terminal  P, 
fulfils  a  function  simikr  to  that  of  the  pointer  in  the  single- 
arm  dial  Each  platform  is  provided  with  a  fiat  bent  spring 
which  engages  with  the  pins  at  the  other  side  of  the  plat- 
form from  the  spring  contacts,  so  placed  that  it  brings  the 
set  of  coils  to  rest,  only  when  the  spring  contacts  are  exactly 
over  their  corresponding  studs. 
The  spindle  of  each  set  of  coils  ia  fitted  with  a  double 
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pointer,  as  shown  in  Fig.  31,  so  arranged  that  it  indicates 
aiznultaneously  on  a  graduated  circle  fixed  on  the  baseboard, 
the  readings  both  of  Rj  and  Rg  ;  and  thus  these  values  can 
both  be  read  off  directly,  whenever  the  coila  have  been 
properly  adjusted  in  making  a  meaaurenient. 

The  whole  ia  fitted  in  a  box,  as  shown  in  Fig.  31,  in 
such  a  way  that  all  the  coils  and  working  jiarta  are  enclosed, 
so  that  they  are  not  liable  to  damage  from  careless  handling. 
The  connections  of  the  Imttery,  galvanometer,  etc.^  For 
making  a  measurement,  are  precisely  the  same  as  for  the 
Thomson  and  Varley  combination,  and  are  illustrated  dia- 
grammatically  in  Fig.  28,  page  102. 

(  To  he  corUimtrd. ) 


SHIPS'  ELECTRICAL  FITTINGS. 

Sir, — We  notice  in  your  issue  of  24th  February  a  paper  by 
Mr.  L.  Nowitt,  of  Messrs.  Sir  W.  G.  Armstiong  and  Co., 
read  before  the  North  East  Coast  Iriatitiition  of  Engineers 
and  Shipbuilders,  on  "SfaiiV  Electrical  Fittinpa  for  Light 
ing,  Signalling,  Telegraphing,  and  for  Motive  Power/' 

In  this  paper  are  described  and  illustrated  certain  elec- 
trical telegraphs,  knowti  as  the  system  of  Captain  Lloyd. 
Immediately  following  the  description  reference  is  made  to 
Fig.  7,  as  "  illustrating  the  instruments  and  circuits  of  a 
complete  set  of  electric  telegraphs  as  fitted  on  board  a  battle- 
ship," in  such  a  way  that  your  readers  would^  in  all  proba- 
bility, infer  that  the  ship,  as  shown,  bad  been  fitted  up  on 
Captain  Lloyd's  system,  whereas  such  is  not  the  case. 

The  diagram  is  intended  to  represent  a  battleship  as 
fitted  on  our  principle,  with  Fiske's  range  finders,  Spratt'a 
speed  and  direction  indicators,  and  a  complete  set  of  Willts 
and  Robinson's  electric  engine-room,  steering,  revolution, 

^and  range  telegraph. 
On  this  diagram   in   Mr.  Newitt's  paper,  which   be   has 
kindly  sent  to  us,  we  find  that  our  name  is  given,  but,  in 
: 
an 


copying  the  diagram,  you  have  probably  overlooked  it. 

We  shall  be  glad  if  you  will   insert   this   letter   in  your 
next  issue. — Yours,  etc.,  Elliott  Bros. 


COMPANIES'  MEETfNGS, 

LIVEBPOOL  ELECTRIC  SUPPLY  COMPANY,  LIMITED. 

The  tenth  annual  ordinary  general  meeLine:  of  the  shareholderfi 
wws  held  OD  Friday  laet  in  the  Exchange-buildings,  Tibhebarn- 
etr«et,  Mr.  A.  H.  Holme  presiding. 

The  CliAlrinan,  in  proposing  the  adoption  of  the  DircctorB' 
report,  said  :  C^entlemen,  before  aeking  you  to  adopt  the  ro[X}rt 
and  statement  of  accounts  I  propose  to  go  through  it  and  give 
you  any  information  you  may  require  on  the  dilTcrent  itemn.  First 
of  all  you  will  tiee  from  thefirnb  [tnragruph  that  the  business  of  the 
Company  has  very  largely  increased,  the  number  of  lampe  we  arc 
supplying  at  present  t^ing  20,254,  hb  againpt  14  966  laat  year.  I  am 
eureic  muatbeafiourceof  satisFaction  to  you  to  know  that  the  buei- 
neat  has  been  80  much  increased,  moree^peclally  aswith  the  increase 
of  business  we  are  able  to  give  you  an  increased  dividend.  Ajs  far 
as  ooDCems  the  dividend,  we  have  come  to  the  conclusion  to  ^ive 
yon  5  per  cent.  We  have,  of  counte,  to  provide  for  other  things 
oat  of  our  gross  profit,  and  we  have  written  off  £4,099  for 
depreciation,  and  placed  £2,000  to  the  renewal  fund,  and  this 
leaves  as,  after  adding  the  balance  brought  forward,  with  £1 1,421. 
19a.  lid.  With  your  permission  we  propose  out  of  thiti  i^um  to  pay 
a  dividend  at  the  rate  of  5  per  cent.  f>cr  annum,  which  will  take 
£S,62I,  to  add  £1,500  to  the  rewrve  fund,  and  to  carry  forward 
£1.300  to  next  year's  account.  We  think  that  is  as  much  as  we 
can  prudentlv  afford,  and  we  think  we  have  allowed  quite  margin 
enough  for  all  contingencies,  and  that  is  an  honest  dividend  on 
the  face  of  it,  and  not  an  extravagant  one.  We  don't  propose  to 
give  you  sensational  dividendB,  but  a  steady  dividend,  and  not  to 
have  to  go  back  to  3  or  4  per  centN.  Looking  at  the  accounts,  you 
may  think  probably  that  the  amount  put  to  depreciation  for  build- 
tnga  is  a  small  one — only  £160 — but  we  have  kept  the  buildings  in 
thorough  repair  ;  they  are  }Met  as  (rood  for  the  purpose  of  this 
Company  as  they  were  when  they  were  erected,  ana  we  think  there 
is  quite  sufficient  written  off.  though  I  may  say  that  under  this 
bead,  since  the  commencement  of  the  Company,  there  has  been 
jC2,000  written  off.  Then  there  ia  the  case  of  tne  mains.  There 
seema  to  be  qaite  an  erroneous  opinion  amongst  several  gentlemen 
who  ought  to  know  better  about  the  depreciation  of  the  mains. 
They  seem  to  think  that  electricity  passing  through  them  has 
the  effect  of  depreciating  the  copper,  but  as  a  matter  of  fact 
the  mains  are  practically  immortal.  It  always  maintains  its 
Taloe  as  copper,  and  though  repairs  are  necessary  as  regards  the 
eoveriug  of^the  mains,  the  anoount  we  have  written  off  for  deprecia- 
tion quite  covers  the  repairs  to  be  done  each  year,  and  I  think  the 


^ 


sum  we  have  written   off  for  maine   and   machinery— £3,868— is 
really  quite  enough  for  that  purpose.     I  ho(>e  the  shareholders  will 
be  satisfied  with  the  divtdena      It  is  an  much    as  we  can  afford  to 
give,  and  I  think  quite  as  much  as  the  btisinefis  warrants.    While 
B[)eaktn|;  on  thin  point   I    may  say  that  we    propose,  with    your 
consent,  to  pay  an  interim  divtdena.     There  is   no   reason  why  we 
should  keep  it  till  ihia  time  next  year,  and  probably  we  shall  \Miy 
it  about  September  in  each  year.     I  do  not  supfxwe  anybody  will 
object  to  that.     Then  we  come  to  the  question   of  exjwndituro  on 
capital  account— what  we  proj^tose   to  do  to   meet  the  proposed 
oxtenaione,  and  to  obtain  the  money  we  want  for  improvements. 
We  are  in  such  a  condition  now  that  it  is  absolutely  neceesary,  with 
the  demandH  made  upon  us  by  the  public,  which  demands,  under 
penalty,  we  are  obliged  to  satisfy,  that  wo  should    have  additional 
nminn,   additional   machinery,  and   more   jxtwerful   engines,   and 
larger  dynamos.     During  lost  year  our  expenditure    on    capital 
account  was  £34,786,  ana  was  made  up  of  throe  great  items.   First, 
the  additional  mains  in  our  ex  tend  ea  area,     (f  am  sorry  our  map 
is  on  so  small  a  eciile.)    Vou   will  see  we  have  gone  on  in  the 
direction  of  Abercromby-wiuare  as  far  as  Prince'n  Parki  and  up  to 
Falknorsquare  and  I^ndon-road.     We  have  spent  this  money  in 
ad<litional  mains  for  that  area,  and  replacing  some  small  engines 
by  more  nowerful  ones,  and  in    building  a  new  station  at  Lark- 
lano,    I  tnink  the  expenditure  has  been  justified  ;  we  were  obliged 
to  incur  this,  and  we  shall   be  obliged  to   incur  more.     We  are 
looking  forward,  as  you  see  by  the  report,  to  raising  a  further  sum 
of  £100,000,  but  we  don't  intend  to  raise  it  all  at  once,  and  the 
amount  we  shall  raise  will  be  ample  with  the  nncalled   money  we 
have  to  last  us  for  three  or  four   years,  as   far   as   we   can  tell. 
We    do  not,    as    you    will    see    from    the    report,    call  up  this 
£100,000  all  at  once,  but  we  intend  to  issue  5,000  shareet  which 
will  bring  in  £25,000,  which  will   certainly   last  till  the  end  of 
this  year.     These  flharee  we  propose  to  issue  to  our  present  share- 
holders     We  propose    to  issue  them  in  ordinary  snares,  and  we 
shall  ask  for  lOs.  or  £1  on  application,  and  the  rest  in  a  month.     I 
may  say  the  qneetion  of  how  wo  were  going  to  raise  this  additional 
capital  is  one  to  which  we  have  given   very  serious  considarntion. 
We  have  thought  it  over  many  times,  and  bad  a  goo<l  deal  of  keen 
discusHLon  on  the  Hubject.  At  one  time  we  thought  we  would  issue 
debentures,  which   we  were  assured  could  be  very  easily  placed, 
but  after  consideration  we  came  to  the  conclusion  that  our  capital 
was  a  little  too  smalt  -yet  to  be  saddled  with  a  large  sum  in  deben- 
tures, and  that  probably  when   we  got  it  up  to  £300.000,  as  we 
most  do   in   a  year  or  two»  we  could  then   issue  debentures  on 
better    terms        We     also    had     to    consider     that    our    shares 
are   now,    and    have  been   for   some   time,    at     a    premium,    and 
we    thought    the    beet    course    to   adopt   was    to  issue    shares 
t.0    the   shareholders   at    par,    and    let     them    have    the  benetit 
of  the  increased  prices  in  the  market  if  they  wished  to  sell  them. 
There  arc,  of  course,  different  ways  of  looking  at  this  sort  of 
thing,  and  I  think  the  Directors  have  regarded  the  matter  from 
every    asjject.    and    this   is    the   conclusion    they    have    come   to. 
Referring  to  the  Sefton  Park  ?tati')n,  that  is  a  little  thing  in  the 
way   of  au    experiment,  but  we  were  very  much   besieged  with 
requests  from  the  inhabitants  of  Befton   Park  and  the  neighbour- 
hood, who  aaidi  '*  When  are  you  coming  to  light  Sefton  Park,"  and 
so.  after  consideration,   we  secured    a    piece  of  land,    built   our 
station,  and  it  is   practically  now  at  work.     I  may  say  that  I  do 
not  think  the  Sefton   Park  station  will   pay   us  any  considerable 
dividend  for  this  year,  but  I  certainly  think  it  will  pay  its  work- 
ing cxt>enses,   and  afterwards  become  a  very  profitable  station 
when  the  peoolo  have  got  accustomed  to  it.     I  may  say  a  word  as 
bo    the     trouble     wo     have     with     local    authorities  —  that    is, 
the    Toxtcth    Park     Local     Uoaixl.    and    even    the    Corpoi-ation 
of    Liverpool.     The    othcials    are    all     very    good     to    us,    and 
anxious  to   help  us  as  much  a<*   they  can,  and  I  must  also  say 
that    the    individual    members   of    the   different   authoritiee   are 
also  anxious  to  help  us,  but  when  they  get  into  a  committee  collec- 
tively they  seem  to  regard  us  as  their  natural  enemies,  and  do  all 
they  can    to   hinder  us  getting  on  with  our   work.     I  hope  my 
remarks  are  not  ungracious,  for  lately  the  Cor[x>ration  have  treated 
us  better,  and  we  have  succeeded  in  getting  them  to  do  what  we 
require  in  Sefton  Park,  and  I  think   we  have  also  nearly  mai^le 
arrangements  with  Toxtetb  Park  Local  Board,  and  we  hope  shortly 
to  go  on  with  the  work.     It  is  very  annoying,  as  in  Sefton  Park 
some  of  the  people  have  had  their  nouses  htteid  for  electricity,  and 
their  fittings  and  their  lamps  are  there,  and  they  ask  as  why  wo 
do  not  come  with  the  light,  and  it  must  be  my    apology  to  them, 
and  my  answer  to  you  to-day,  to  say  that  it  is  through  the  action 
of  the  local  boards  that  we  have  not  been  able  to  gi\'e  them  the 
Ught.     However,  that  has  now  been  overcome,  and  I  hope  we  will 
have  no  more  trouble  with  them.    Then,  in  connection  with  matt«rfl 
municipal,  it  is  very  pleasing  to  contrast  this  with  the  conduct  of 
our  kind  and  hospitable  Mayor— the  new  Mayor  we  have  had  this 
last  year,  who  has  distinguished,  if  not  illumined   his  mayoralty 
by  being  the  first  mayor  ot  the  city  to  have  the  electric  Ught  put 
into  the  Town  Hall.     Assuredly  it  is  a  source  of  great  satisfaction 
to  us  to  think  we  have  at  last  stormed  that  stronghold.     The  prin- 
cipal ballroom,  and  also  the  Council  chamber,  are  now  lit  with  the 
electric  tight,  and,  I  think,  will  be  for  all  time  to  come.     We  have 
only  jast  made  oar  way  in,  for  the  rest  of  the  building  is  in  com- 
parative darkness  on  account  of  the  use  of  gas.     We  hope  to  get 
those  later  on,  and  also  we  shall  probably  receive  an  order  to  ex- 
periment on  Castle-street  to  see  what  we  can  do  in  the  way  of 
street- Ugh  ting.     I  do  not  think  I  have  any  more  to  say  exoept  to 
congratulate  you  on  the  result  of  our  year's   work.    I  thioK  we 
have  done  fairly  well,  for  not  alone  are  you  having  a  tolerably 
fair    dividend,   but    I    think    you    are    also   doing   a  great  deau 
of  good    in    the    town.     I    do   not    know  whether    yoa  wish  *a 
poee  as  philanthropists,   but  I  think  the  introduction  of 
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U^t  in  offiooe  ojid   banks  has  done  a  ^reat  deal  of  good.     In 

fact,  I  bdliove  now  that  Bomo  of  the  banks  could   not  possibly  do 

without  it,  as  tho  clerks  had  eo  much  bad  health  previously,  and 

'  fts  well  as  the  philanthropy,  we  can  f^ivB  you  5  per  cent.      I  tbink 

fou  ought  to   bo  tolerably  well  sati^tiod.     I   heard  a  largo  share- 
older  the  other  day  belonging  to  an  important  inpurance  company 
say  "  If  we  had  to  pav  throe  times  as  much  we  should  have  the 
electric  light.'*     On  the  eubject  of  cost,  no  doubt  it  is  still  ex|>6n 
aive,  but  I  am  assured  our  cuBtomei's — the  public  consumers — 
may  ?oon  have  the  light  very  much  more  cheaply.     We  Hlmll  be 
enabled  to  furnish  it  more  cheaply  if  a  certain  new  lamp  that  ih 
being  invented,  and  will  come  into  use  when  tho  (mtcntR  of  thene 
particular  lampB  run  out ;  with  that  lamp  we  shall  be  able  to  give 
[  OurcuBtomers  the  light  very  much  more  cheaply.  1  was  very  plejised 
to  eee  in  the  jtaftert;  the  day   before  yesterday   tlmt  the  chairman 
of  the  gas  company  said  that  tho  quantity  of  light  they  were  8U[>- 
plying  was  increasing.     It  is  very  pleasant  to  eee  this,  for  there  ie 
nothing  but  a  very  healthy  rivalry  between  uf>,  and   it  is  pleasant 
to  see  that  there  is  not  only  more  t;a£,  but  more  electric  lit;ht~in 
fact,  more  light  all  round,  and  that  i«  a  very  good  thing.    You  will 
[see  we  have  a  capital  of  £20().IKX>,  le^^  £>15,0(H)  uncalled.     Of  that 
I  ancalled    capital   £'J0,13O    has   been    ptiid    up.       When    we    were 
.  thinking  of  issuing  debentures  wo  sent  u  circular  round   to  o^k 
gentlemen  who  held  thofie  shares  who  chose  to  pny  up  the  dilTer- 
ence  might  do  so,  and  the  result  was  that  £20, i:^)  was  paid   up, 
and  the  balance  is  uncalled,     I  do  not  know  whether    tlie  share- 
holders will  like  to  express  an   opinion  as  to  whether  we  ought  to 
call  the  rest  of  that  money,  or  to  allow  (>eople  to  have  the  option. 
We  are  giving  them   that  because  we   thought  of  issuing  aehen- 
tures,  but  probably  they  will  leave  the  matter  to  the  Directors,  and 
I  think  we  will  give  those  sharoholdera  who  have  not  paid  up  the 
opportunity  of  aoine  so.     Tho  other  items  explain  thomselvos. 
On  the  other  side  you  will  see  the  depreciation  taken  ofl'  is  £4,(}^J9, 
the  conditions  being  on  the  cost  and  on  the  Board  of  Trade  license. 
FThat  is  an  old  matter,  on  which  we  write  a  little  off  every  year  on 
the  advice  of  our  auditors.     I  do  not  think  I  need   say  any  more, 
and  I  would  like  tu  answer  any  questions. 
The  motion   having   been   formally  seconded,   a  Sbarebolder 
^  asked  whether  the  new  shares  were  goin^  to  be  issued  jfi-o  rata  to 
^  the  shareholders,  and  tho  Chairman  replied  in  the  affirmative. 
Ifr.    Lister   congratulated    the   Directors.      They   had  a   long 
period  of  hard  and  anxious  work,  and  they  deserved  tho  fullest 
credit  for  the  trouble  they  h.<id  taken.     He  was  happy  to  be  in  a 
position  to  corroborate  all  the  Chairman  (*aid  about  the  gas  com- 
pany, and  so  far  from  there  being  any  jealout^y,  there  was  a  feeling 
of  thankfalnesB  to  the  electric  lifcht  company  for  having  educated 
the  public  to  the  use  of  more  light. 

Mr.  C.  Blrohall  also  congratulated  tho  Directors,  and  regretted 
that  their  Chairman's  example  of  giving  the  fullest  information  to 
■hareholderH  was  not  more  wide  adopted.  He  suggested  that  the 
needful  £'25,000  might  be  raised  by  calling  in  tho  romnimler  of  the 
uncalled  capital.  Of  course,  this  was  a  matter  of  opinion  ;  but 
many  of  the  shareholders  might  be  only  too  glad  to  take  up  tho 
balance  of  their  shares.  He  considered  the  policy  of  only  [laying 
a  6  per  cent,  dividend  at  present  a»  a  very  wise  one,  for  anything 
in  the  shape  of  sensational  divi<lends  was  to  be  deprecated,  and 
would  lead  to  cunMderable  trouble,  and  probably  bring  the  Cuin- 
pany  into  disgrace  and  discredit. 

Mr.  Keolon  cumplainod  of  the  absence  of  a  pioHt  anil  toiitj 
account  in  the  statement  sent  to  sharoholders,  but  the  Chairman 
bande<l  to  the  speaker  a  printed  copy  of  theproHtand  toss  account, 
and  said  it  was  only  circulated  privately  amongst  the  shareholders, 
as  they  did  not  want  to  give  themselves  away  altogether  to  the 
public,  although  there  was  really  nothing  to  conceal. 

BCr.  Kenlon  then  said  he  was  glad  to  bear  that  they  pro[>ose<l  to 
reduce  tho  cost  of  supplying  tho  )ig!ik.  Speaking  tu*  a  t^innW  con- 
sumer, he  could  say  tnat  the  electric  light  coat  him  nearly  TjO  vtev 
cent,  leas  12  months  ago  than  it  did  now.  Ho  had  been  told  that 
this  wai  duo  to  an  lUtoration  of  tbo  standard,  which  wan  made  in 
order  to  Induce  small  consumers  to  take  tho  lights  but  he  liiid 
,  gone  into  the  matter,  and  had  found  that  a  consumer  would  have 
I  to  take  less  than  11  volts  per  month  beforo  receiving  any  benefit 
from  the  change.  He  also  complained  of  the  custom  of  rendering 
monthly  accounts. 

A  Shareholder  askorl  at  what  rate  did  tho  Directors  allow  for 
depreciation  1  It  was  not.  so  much  a  tjuostion  of  tho  wearing  oat 
of  material  they  had  todeal  with  as  theBU[>ercession  of  the  dilTerenL 
parts  ef  the  plant. 

The  Chairman  said  they  allowed  1^  per  cent,  on  the  mains,  and 
about  4^  or  5  i>or  cent,  on  most  of  the  machinery.  They  had  written 
off  £9,000 altogether-  for  the  machinery  and  mains  since  tho  foriiuitioii 
of  tho  Company.  Thts  Directors  thanked  Messrs.  Lister  and  Birchall 
for  their  congratulations,  and  with  regard  to  the  raising  of  the 
£25,000,  they  thought  it  best  to  hold  the  uncalled  capital  in  reserve 
for  the  present,  'fneir  bankers  were  very  good  to  them,  having 
frequently  allowed  overdrafts,  and  this  uncalled  capital  gave  thcni 
a  little  securitv.  The  whole  matter  had  been  very  carefully  con- 
sidered. With  regard  to  the  price  of  electricity,  and  other  tech- 
nical matters,  he  would  call  u{X)n  their  manager,  Mr.  Holmes,  to 
explain.  The  succoas  of  tho  Company  was  largely  duo  to  Mr. 
Holmes,  whose  knowledge  of  his  profession,  and  capital  business 
capacity,  had  largely  contributed  to  the  good  fortune  of  the  Com- 
pany. 

Mr.  A.  B.  Holmea,  the  managing  oogineer,  said  that  the  price 
the  Company  charged  last  year  was  r^alated  by  a  sliding  scale, 
which  averaged  about  8d.  per  unit.  That  was  the  same  for  a  largo 
consumer  aa  a  small  consumer,  and  the  only  difliculty  about  it  was 
that  no  one  understood  it.  The  consequence  was  that  the  time  of 
his  staff  was  taken  uu  tn  explanations.  They  therefore  came  to 
iJiff  caacJuMjoo  that  cLo^  would  adopt  tho  simple  scale  of  the  gas 


company,  and  this,  far  from  being  a  disadvantage  to  the  eoosamers, 
had  coiiMidernbly  re<luced  the  Company's  receipts.  As  far  as  he 
knew  tliere  were  only  two  ca«ea  of  people  giving  up  the  light  on 
account  of  the  new  scale.  With  regard  to  the  reduction  in  price, 
they  would  not  be  able  to  lesson  tho  cost  of  production,  but  if  they 
could  get  a  lump  which  would  give  them  the  same  light  at 
two-thirds  the  amount  of  electricity,  tho  consumer  would  benefit, 
and  the  Company  would  have  to  recoup  themselvea  in  in. 
ciTjased  business.  One  probable  source  of  revenue  in  the  future  was 
in  the  supnly  of  small  powers.  They  were  already  supplying  some 
people  witn  30  h.p.,  and  there  were  others  who  would  doubllees 
fiiid  that  with  limited  space  this  was  the  best  motive  power  they 
could  use.  Then  they  hod  l.'i  or  20  ventilating  fans,  which  wore 
giving  great  satisfaction,  and  he  thought  they  would  be  able  to 
wf^e  electricity  for  hoists  and  other  matters,  because  in  all  cases 
where  the  power  re(|uired  was  intormittent  and  only  occasional, 
electricity  could  beit  either  steam  or  water.  With  regard  to  the 
arcount-j',  it  was  found  more  convenient  to  render  them  monthly, 
but  there  woh  no  trouble  about  consumers  being  allowed  to  arrange 
to  [uiy  tpiurterly. 

The  rc|w>rt  and  slrt'enient  of  juicounts  wore  then  ado|)ted,  and 
the  Chairman  moved  the  juiyment  of  a  dividend  of  5  per  cent. 
f>er  annum,  free  of  income  tax,  and  said  that  this  would  be  paid 
in  a  week 

Sir  David  Radellffe  seconded  the  motion,  and  it  was  unani- 
mously carried. 

On  the  moiion  of  the  Chairman,  Mr.  Banner  and  Sir  D. 
Kadclift'e  were  reelected  to  the  directorate. 

On  the  motion  of  Mr.  C.  BirchaU,  Mr.  W.  U  .lackson  was  re- 
ap(>c>intcd  auditor. 

Mr.  Liater  moved  that  the  remuneration  of  the  Directors  be 
HxcmI  at  750  guineas,  and  this  was  seconded  and  unanimously 
eariied. 

The  Chairman  then  movod  that  the  next  ordinary  meeting  of 
the  shareholdor-s  be  held  on  or  beforo  March  31,  1894,  and  this  was 
agreed  to. 

Thif*  concluded  the  bupinesb  of  the  ordinary  mooting,  and  an 
extraordinary  general  mooting  was  at  once  formed,  and  the  follow- 
ing resolutions  formally  agreed  to:  *' 1.  That  the  capital  of  the 
Company  be  increased  to  £300,000  by  the  addition  thereto  of 
20.000  shares  of  £5  each.  2.  That  provisions  of  the  Forged 
Transfer  Acts,  1891  and  1892,  be  and  they  are  hereby  adopted  by 
and  made  applicable  to  thili  Comiuiny,  and  that  compensation  be 
made  out  of  the  funds  of  the  Company  for  any  loss  arising  from 
the  transfer  of  any  share  or  security  of  the  Company  in  pursuance 
of  a  forged  transfer,  or  of  a  transfer  under  a  forged  power  of 
attorney." 

A  vote  of  thanks  to  the  Chairman  brought  the  proceedings  to  a 
conclusion. 

TELEGRAPH  CONSTRUCTION  COMPANY. 

The  tweiityiiinth  ordifiury  general  meeting  of  the  Telegraph 
Construciion  and  Maintenance  (."ompany,  Limited,  woa  held  on 
Tuesday,  at  the  otliees,  38,  Old  Broad-street,  Sir  George  Elliot 
(chairman)  presiding. 

In  moving  tho  adoption  of  tho  report,  tho  Chalmuun  observed 
that  he  dared  say  that  that  ]mrt  of  the  report  which  dealt  with 
ihe  retluction  in  the  dividend,  which  they  had  been  oble  to  pay 
with  unusual  regularity  for  many  years  past,  was  what  had  most 
attracted  the  attention  of  some  of  the  shareholders  ;  but,  while  the 
Directors  sympathised  with  them  in  the  circumstances,  there  was 
nothing,  he  tnought,  t-o  cau*»e  surprise  or  uneasiness.  It  was 
mainly  due  to  tbo  exceptional  year  thoy  bad  poased  through  as 
regarded  cable  n^jerations,  no  large  works  having  been  undorUikon. 
It  was  alfio  in  part  due  to  a  falling  otl  in  their  general  business. 

Tiie  motinri  wa*  secondwl  by  Mr.  G.  W.  Campbell,  and  agree*  I 
to  without  discussion.. 


NORTHAMPTON  ELECTRIC  LIGHT  COMPANY. 

The  fourth  annual  meeting  of  the  ^harolloIde^.'^  of  tho  North- 
ampton Electric  Light  and  Power  Company,  Limited,  wjv^  hold  at 
the  Town  Hall  hirtt  Vriday.  Tht«  lUrecLorK  refjorleil  that  the  busi- 
ness of  tbo  Company  continued  to  increase,  and  tho  electric  light 
was  steadily  mnking  its  way.  At  tlie  presunt  lime  there  were  more 
than  4,0<X)  Hep.  lam^w,  or  "their  etiuivalent*,  connocUid  with  the 
Company's  muina,  and  not  a  few  of  the  original  customers  had 
shown  their  appreciation  of  the  light  by  extending  its  use.  The 
debentaree  referred  to  in  the  last  ro{>ort,  amounting  to  £d,000,  had 
all  been  taken  up,  and  the  interest  u[>on  them  had  been  punctually 
[Kiid.  After  providing  for  debenture  interest,  there  wtis  a  balance  of 
profit  this  year  of  £87.  Ids.  Id  ,  which  would  go  in  reduction  of  the 
dehciency  occasioned  last  year  by  working  expenses  having  be«n  in- 
curred for  some  months  before  the  accession  of  customers.  The  third 
engine-set  would  bo  shortly  in  working  order.  To  meet  the  addi 
bionul  cost  it  had  been  resolved  to  issue  G  per  cent,  cumulative 
preference  shares  to  the  extent  of  i]5,000.  These  shares  hud  been 
allotted  to  the  extent  of  £3, ISO.  The  Directors  had  been  fortunate 
in  securing  some  property  adjoining  the  Company's  works  in 
Angel- lane  for  the  erection  of  coul-shods,  which  would  result  in  a 
substantial  saving  in  the  way  of  cartage,  and  there  would  be  abun- 
dant room  for  anv  future  extension  of  tho  works.  Tho  chief  engi- 
neer, Mr.  B.  R.  beale,  had  given  up  his  position,  but  most  kindly 
i  continues  to  devote  a  considerable  amount  of  time  and  energy  to 
tho  promotion  of  the  Company's  interests.  He  was  succeeded  by 
tho  second  engineer,  Mr.  \V.  E.  Heenan 

The  reuort  was  mloptcd,  and  Messrs.  Seckam  and  Manfiold,  the 
retiring  airoctorSf  were  ro-elecled. 
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CHELSEA    ELECTRICITY    SUPPLY   COMPANY,    LIMITED. 

Tlie  annual  ordinary  general  nioeting  uf  this  i'ompiny  wa>  liold 
ye*t6rd&3i'  at  the  central  Htatioik,   DraycuLt  iilaco,  C  heUta,  under 
tiie  prefiidency  of  Mr.  J-  Irving  t'ourlenny  \chuirman).    The  Socre- 
t«xy  (Mr.S.  J.  Cluer)haviDgread  the  notice  convening  the  meeting, 
The  CtuUrman  said  :  Before  moving'  the  ado[>tion  of  the  report 
and  aficountf!,  I  will  direct  yournttention  to  Rome  pointit  that  seem 
to  me  worthy  of  special  coneidoriition,  and  will  way  a  few  words  on 
the  general  poeition  of  the  Company.     The  net  revenue  for  tho 
year  aft-er  deducting  debenture  interest  ift  £\,XM}.  '2a.  7d.,outof 
which  it  1*6  proposed   to  pay  u  dividend  on  the  ordinary  elmroa  of 
2^  per  cent.     This  is  not  a  large  dividend,  but  it  ie  in  addition  to 
the  payment  of  a  heavy  debenture  interest,  and  may  bo  taken  as 
tn  earnest  of  the  future.     Vou  arc  aware  that  n  considerable  i>or- 
Cion  of  this  Company's  capital  is  in  tlie  form  of  debentures.     I  will 
point  out  here  that  tho  neb  protits  in  1H91  were  only  7^  i»©r  ceEit. 
of  the  gro«e,   but  in  1892  the  net  proHtt^  were  'M  per  cent,  of  tho 
groaa.      The  improvement  in   the  C'ouipany'ti  [xieition  which  we 
looked  forward  to  has  now  to  some  extent  been  attained,  and  you 
will  observe  that  the  gross  revenue  approximated  to  tho  eaiimate 
I  gave  huit  year.     The  pubetantial  progress  made  each  yoar  in  the 
profita  is  shown  by  the  fact  that   the  debenture  interest  provided 
for  in  the  Uat  three  years  waa  in  1&90,  £530  ;  in  1S9U  £l/J<Ki ;  ntid 
in  1S9*2,  i.'l,84wi,  in  addition  bo  the  not  profit  just  mentioned.    Vou 
will  notice  that  as  our  capital  expenditure  lias  increased,  so  also 
have  our   profit«  inci'eaaed  in  a  much  larger  proportion.     The  in- 
crease in  capital  expenditure  is  moderuto  in  comi>arison  with  the 
figure  it  may  reach  before  we  arrivoattholimitof  profitable  expentii- 
ture  in  Chelsea.  The  capital  expenditure  ec^uaU  t*2.  tis  6d,  j)orlamp 
installed,  which  will  compare  favourably  with  the  capital  outlay  of 
any  other  electric  lighting  corafuvny.      We  have  increased  the 
number  of  our  lamij«4  daring  last  yoar  without  any  large  extension 
of  tho  mains,  and  the  percentage  of  tncrooso  in   the  revenue  has 
been  nearly  aa  lar^e  as  the  increase  in  the  number  of  lamps.     The 
other  items  in  which  the  capital  has  boon  laid  out  have  entirely 
juBtitied  the  expenditure  by  tho  boueht  already  accrued,  and  we 
nave  tho  beet  reasons  for  exi^ecting  a  sbill  larger  return  on  tlii^ 
expenditure  during  the  current  year.     Besides  some  extension  in 
mains,   tho    enlargement    of    existing    mains,   and  the  necehwary 
addition  to  our  stock  of  meters,  we  have  added  to  our  plant  two 
boilers  and  a  pair  of  feed-water  heaters  ;   we  have  built  an  extra 
banker  for  the  storing  of  coal,  an  additional  uxit  from  the  engine- 
room  in  case  of  accident,  and  wo  have  made  some  additions  and 
alterations  to  all  the  boilers  which  have  been   productive  of  large 
economy  in  working.      We  have   enlarg&d  the  building  of  our 
Clabon-mews  substation,    and   placed  mere   an   additional   con- 
tinuous-current transformer,     Tncj^o  tran^furmcrs*  were  siippUod 
by  tho  Electric  Construction  Corporation,  Limited,  and  have  con 
tinned  to  work  in  an  eminently  eatiafactory  manner.     They  uro 
ased  in  addition  to  tho  accumulator  plant,  and  not  in  substitution 
for  it ;  and  we  have  found  that  tho  combination  entirely  fulfils  tiie 
expectations  formed  at  the  time  of   the  original  design   of  the 
system  by  Mr.  Frank  King— a  system  which  enables  us  to  afford 
our  customers    a  regularity  of   supply    nowhero  !4urf>asMod.     The 
plant   hutf   been  mointuintxl    in   a   thorough    cumliLion  ;    indeed, 
the  nature  of  the  bueiiness  is  buch  that  were  thu  not  done  the 
supply  could  not  be  kept  up.     The  storage  battorieid  arc  in  excel- 
lent condition,  and  the  mains,  of  Cullender's  bitumen  cable,  havo 
stood  the  tctit  of  now  nearly  four  yearn  underground,  the  insulation 
being   still   quite  satisfactory.      On   a   former  occasioti   when    I 
addressed  you  I  alluded  to  the  heavy  con^^umplion  of  cotil,  and 
stated  that  it  was  not  due,  In   my  upiniuii,  tu  any   faitlt  in  the 
Chelsea  system.  The  word&tl  then  Uhcd  am  now  being  juEttificd.  The 
Directors  have  continued   to  give  unrumitLing  attention    to  thi*< 
point,  and  have  succeeded,  with  the  able  ostfistauco  of   Mr,  King, 
who  has  been  appointed  nianngini^  engineer,  in  tracing  tho  aiuses 
and  in  remedying  tlie  defects  in  ino  plunt.     Some  of  the  improve- 
menta  suggoeted  and  curried  out  by  Mr.  King  wore  nob  completed 
very  early  in  1892,  and  wo  arc  Lbcrefore  wan  anted   in  looking  for 
better  results  at  the  end  of  tho  present  year.     With  tho  experience 
gained,  we  do  nob  doubt  that  further  economiei*  can  be  made.      As 
you  will  have  observed  in  the  report  of  the  Directors,  tho  amount 
paid  for  cool  in  1892  is  9^  per  cent,   leas  than  that  paid  in  1891, 
although  tho  amount  of  electricity  sold  in  189^2  is  23jx;r  cent,  more 
than  in  the  previous  year.     Not  only  bus  there  been  a  saving  in 
coal,  but  there  has  been  greater  economy  a!l  along  the  line.      The 
00ft  of  coal,  water,  and  engine  room  stores  taken  together  ha^  been 
id.  leMii)er  unit  of  electricity  sold,  and  the  total  coat  of  tho  unit,  in- 
cluding all  general  charges,  has  boon  l^d.  per  unit  less  than  in  1891. 
Vou  wdl  oxj)ect  to  hear  something  from  mo  regarding  tho  decision 
in  the  law  courts  on  the  three-wire  system.  In  t'holsea,  our  supply 
ta  on  two  wires  only,  and  in  the  small  portion  of  Konsingbon  served 
by   this  Companv,  the  system  is  such   that  it  is  our  belief  that  it 
cannot  be  brougnt  under  tho  operation  of  Mr.  Hopkiuson's  patent. 
Now  the  proposed  transfer  of  tho  Kensington  portion  of  our  area 
was  tho  cause  of  tho  extraordinary   general  meeting  held  on  the 
14tb  ult.,  when  tho  policy  of  tho  Directors  in  regard  to  that  matter 
was  unanimously  approved.    1  wish  the  shareholders  to  clearly 
understand  what  this  amounts  bo,  because  I  observe  in  some  of  tho 
papers  erroneous  statements  are  published  that  we  were  transferring 
our  Chelsea  order  nnd   business.    This  is   nob  so.      Tho  trana- 
MCtion  is  strictly  limited   to    the    small  portion  of   Kensington, 
and    does     not    in    iny    way    deal     with     tho    Cheh^ea    district. 
As  stated  at  that  meeting,  the  l>irector»  cont>ider  that  the  transfer 
will  be  beneficial  to  both  com[>unies,  owing  to  the  [K>sition  of  the 
two  generating  stations  relatively  to  tho  area.     Tho  prico  agrc<Hl 
apon  is  a  fair  one,  and  the  capital  thus  set  free  will  be  of  material 
OMutJUice  in  extensions  in  our  ('helsea  area,  so  as  to  cope  with  the 
demands  orisiag  in  tho  immediate  fut.aro.  1  think  1  have  gono  over 


tho  principal  points,  and  I  would  aay  that  the  prospects  of  tho  Com- 
pany are  now  better  than  ever,  both  as  regards  profits  and 
increase  of  business.  The  district  in  which  our  mains  arc  laid  is 
rapidly  filling  up  with  customers,  as  those  of  you  who  are  rostdeuts 
in  Chelsea  will  know,  and  no  one  when  uncc  supplied  by  our 
system  cares  to  discontinue  its  use.  Close  around  us  now  houses 
are  everywhere  being  built,  and  in  many  of  them,  I  am  informed,  no 
prevision  ia  made  for  gas.  Such  is  tho  confidence  earnetl  by  careful 
attention  to  tho  quality  of  the  supply.  Residents  who  have  tried 
several  systems  say  that  none  is  better  than  that  given  by  our 
Company.  You  will  thus  see  that  wo  cannot  stand  still,  but  must 
bo  always  moving  forward,  giving  the  strictest  attention  and  using 
strict  economy  as  to  the  direction  in  which  any  new  capital  is  spent, 
and  continuing  to  make  such  additions  and  improvements  in  planb 
lis  will  ensure  tho  largest  economy  in  tho  daily  work  of  :*upply. 
AVe  have  a  good  future  before  us  if  we  succeed  in  making  judicious 
u.'^o  of  our  opjKirtunities,  and  I  hope  that  our  endeavours  will  bo 
cordially  supported  by  the  shareholders  I  now  beg  to  move  thab 
the  re[>ort  and  statement  of  accounts  now  before  the  meeting  be 
adopted,  and  that  the  |]ayment  of  a  dividend  for  the  year  1892  ab 
the  rate  of  2^  jter  cent,  on  the  ordinary  tihare  capital  bo  approved 
and  made  payable  on  tho  13th  April. 

Major-Gencral  WeblMr.  C.B.,  in  seconding  the  motion,  fully 
endorsed  all  that  the  chairman  bad  said.  He  mentioned  that  their 
expectations  had  been  fully  realised  during  the  past  year,  and  he 
believed  thab  bheir  anticipations  for  the  future  would  be  attained 
to  even  a  greater  extent. 

The  motion  was  then  put  to  the  meeting,  and  was  adopted. 

The  retiring  directors,  Sir  George  Proscott,  Bart  ,  and  Mr.  E. 
Uaicke,  were,  on  the  motion  of  the  duUrmaa,  seconded  by  Mr. 
JUUngs.  re-elected,  as  were  also  Messrs.  Cooper  Hroe.  and  Co.. 
the  auditors.  This  concluded  the  business  at  the  ordinary 
meeting. 
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An  extraordinary  general  meeting  was  then  held,  when  the 
following  resolution,  passed  at  the  extraordinary  general  meeting 
held  on  the  Uth  ult.,  was  confirmed  : 

*'  That  the  Bill  proposed  to  be  introduced  in  Parliament  in  the 
onsiiing  session,  ami  now  laid  before  thiit  meeting,  intituled  :*  A 
Bill  for  conlirming  an  agreement  for  the  transfer  to  the  Kensington 
and  Knightsbridge  Electric  Lighting  Company,  Limited,  of  the 
undertaking  of  the  Chelsea  Electricity  Supply  (empany,  Limited, 
authorised  by  the  South  Kensington  Electric  Light  Order,  1889,' 
be,  and  the  satne  is,  hereby  approved  subject  to  all  such  additions, 
alterations,  and  variations  as  Parliament  may  think  Bt  bo  make 
therein." 

A  vote  of  thanks  to  the  Chairman  brought  the  proceedings  to  a 
close. 


SOUTH  STAFFORDSHIRE  TRAMWAYS  COMPANY. 

The  annual  meeting  of  this  Company  took  place  at  the  Uep^H, 
Darlafiton,  on  VV^edneaday,  Mr,  \v.  .).  Carrulhers -Wain  took  Uie 
chair,  there  being  also  present  Messrs.  C.  James  (deputy- 
chairman),  W.  Busby,  and  F.  H.  Lloyd  (directors).  Mr.  (J.  Elliob 
(solicitor),  Mr.  H.  Hatchett  (secretary),  Mr.  A  Dickinson  (general 
manager  and  engineer),  and  a  large  number  of  shareholders. 

The  Secretary  rea<^l  the  notice  convening  tho  meeting,  and  also 
the  following  circular  which  hod  been  iKsnod  by  the  chairman  to 
thofhareholdcr.-* :  **  Darloribon,  27bh  February,  ISO.*!.  Dear  Sir, — 
Possibly  I  may  save  you  a  fruitless  journey  to  Darlaston  on  Wed- 
nesday next,  the  Ist  prox.,  by  inforniitig  you  that  1  intend  to  move 
tho  adjournment  of  the moetingonthefollowinggrounds:  1  A  libel- 
lous circular,  full  of  miiiloadtrigstatemciibs,  has  been  secretly  and  ab 
the losbmomonb  issued  bocortiunsolecle^lsharcholders,  butnottotho 
Directors  or  ollicers  of  the  ComjKiny.  2.  Many  of  the  lihareholders 
whose  namo8  appear  in  tho  circular  have  written  me  disavowing  all 
roiponsibiUty  for  its  statements.  X  The  Board  will  issue  a  full 
and  categorical  reply  bo  the  circular.  4.  I  protiosti  to  commence 
an  action  for  libel  against  such  members  of  tiiu  folf-coustituted 
committee  as  do  not  repudiate  the  circular,  so  that  an  on[X>rtunity 
may  be  given  to  investigate  the  facts  before  a  judicial  tribunal, 
and  not  before  a  committee  instigated  by  interested  and  designing 
agencies.  5.  As  an  illustration  of  the  gross  misreprcaentutions  of 
fact,  it  may  be  mentioneil  that  instead  of  the  Kelf-ap[»oiuted  com- 
mittee holding  jCKV-KK)  in  the  Com[>any,  as  they  allege,  their  hold- 
ing is  actually  £3,740.-1  am,  etc.,  W.  J.  CjiKRirTiti-:As-VVAiN» 
chairman. 

A  short  and  stormy  discussion  was  hold,  and  the  meeting  re- 
solvcil  by  an  overwhelming  majority  bo  adjourn. 
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The  report  of  the  Directors  for  the  year  ended  December  31  laab 
states:  The  receipts  have  increased  by  £05G.  13s.  7d.  over  Chose 
for  tho  12  months  to  December  31,  18U1.  and  were  13'47d.  permile 
run,  as  comjmred  with  14'03d.  for  the  previous  year,  and  the 
average  fare  per  {mssenger  carried  was  TSOd.,  in  comparison  with 
l-52d.  for  189!.  The  total  expenditure  has  decreased  by  £311. 
8s.  Ud.,  and  is  at  the  rate  of  ir90d.  per  mile  run,  as  compared 
with  l2-8t>d.  in  the  previous  year.  The  profit  on  the  working 
amounts  to  £3,172.  19s.  8d.,  to  which  must  be  added  the  amount 
of  £1,064.  Pis  9d.  brought  forward  from  lost  year,  less  the  amounb 
of  £604  >  placed  to  reserve  and  renewal  accounb,  and  after  pro- 
viding £1,781.  Us.  8d.,  the  amount  duo  for  interest  on  debenture 
bonds,  and  £57.  12s.  8d  for  income  tax,  a  balance  remains  of 
£1,798.  88.,  of  which,  following  the  auditors'  recommendation,  it  is 
iiroposed  to  carry  £1,20U  bo  the  reeorvo  and  renewal  fund,  and  the 
balance  of  £598.  3s.  Id.  carried  forward  to  the  next  year's  account. 
Your  Directors  are  glad  to  be  able  to  announce  tho  completion  of 
the  convoraion  of  tlio  steam-worked  tramway  between  Wednes* 
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bury,  DaHaAton,  WalBall,  And  Bloxwich  into  n  pyetom  of  traniwaye 
worked  electrioUly  by  the  overhead  syHteni  of  wireg,  aad  thtj.«e 
lines  (7^  miles)  were  opened  for  traffic  on  the  \»t  ult.  The  work 
appears  to  be  satisfactorily  executed  upon  ffound  principles,  but 
your  Direotors  inut«t  ciuphiifiif>e  the  lon{;  and  what  appears  to  be 
the  unreasonable  delay  on  the  part  of  the  cooiractors  in  complot- 
ing  the  work.  The  prencribed  |>ena!Ue«  for  the  six  monthR'  delay, 
although  amounting  to  a  confidcrablo  Bum,  do  not,  in  the  opinion 
of  your  Directors,  inoie  than  represent  the  [ow  imit*U\'m^id  by  tiie 
Company,  and  aa  at  preni'int  advised  such  [^wnaltie^t  can  be  rit^idly 
enforcwl  Your  Oirectora  have  during  the  (»a«t  year  again 
approached  the  Birmingham  Central  Tram  ways  Corapiiny  in 
the  ho(>o  that  a  through  service  into  Biniiin^hani  mi(;ht  be 
arranfjefl,  but  the  I)ireolor«  of  that  ('om[iany  decline  on  any 
terms  to  grant  running  powers  over  their  lines  to  thit; 
Company  f  but  are,  howevt^r,  willing  to  continue  thoir 
service  of  cable  cars  from  the  terminus  of  their  line  at 
Handsworth  toCnrler'»<!reen,  West  Bromwich.  adistnneeof  nearly 
2)  miles  of  route,  in  the  event  of  the  conversion  of  thU  Couiipany'» 
lines  between  these  points  as  a  cable  line,  iind  your  ]>jrcctor.<4 
having  satisfied  themselves  that  sudi  an  arrangement  would  be 
productive  of  mutual  profit,  are  now  arranging  tor  an  agreement. 
It  is  hoped  that  a  definite  statement  on  this  subject  may  be  made 
at  the  meeting.  The  Directors  will  do  all  in  their  power  to  effect 
an  arrangement  which  will  not  only  be  immediately  profitable  to 
this  Company,  but  will  also  remo\o  tho  present  acute  dilficulties 
with  the  Corf>oration  of  West  Bromwich  and  the  Handsworth  Local 
Board  resj)ecting  the  use  of  steam,  the  j>owor  to  u^e  which  ceases  at 
an  earlydate.  The  Directors  deeply  regret  to  record  thedeath  of  their 
esteemed  colleague,  Mr.  Chos.  £  Davison,  who  had  been  adirectorof 
the  Company  for  many  years,  and  whose  intimate  knowledge  of 
tramway  working  wa*  of  much  aftsistance  in  tho  conduct  ol  the 
Company's  affairs.  Tho  Dii-ector?'  have  not  filled  u[j  thiH  casual 
vacancy,  but  they  ask  that  the  authority  to  do  so  may  be  continued 
to  them.  Under  the  provisions  of  tho  Companies  Act,  Mr  William 
Busby,  one  of  the  directors,  retires  by  rotation,  and,  beini;  eligible 
for  re-election,  offers  him^lf  accordinglv.  The  auditors  tMe^(*r». 
Howard  Smith,  Slocombe.  and  Co,  ana  Mr.  WilUaia  StanatieUlj 
retire,  and  offer  themselves  for  reelection.  Proxy  forms  are 
enclosed  for  those  shareholders  who  are  unable  to  attend  the  meet 
ing,  and,  to  be  available,  they  should  be  returne<l  to  the  secretary 
by  the  27th  inst. 

Tho  revenue  account  shows  that  tlie  working  expenses  amounted 
to  £\3,Q12.  19s.  5d,,  general  expentsea  to  £2,069.  16a.  9d.,  repairt* 
£7,090.  Ss.,  ertablishment  expenses  £1,196,  10a.  8d.~vi/.,  D]i*ec- 
tors*  fee  £600,  salaries  £250.  stationery  £41.  ISs.  Cd..  travelling 
expenses  £19S.  Is.,  general  charges  £54.  Is.  til.,  and  audit  fees 
£.'52.  lOs.,  total  £24,029.  Us.  lOd,,  balance  carried  down  t'3»172. 
198.  8d.;  grand  total  £27,202  lis.  6d.  The  receipts  wore  — 
paraengera  £25,871.  12s.  4d.,  contract  tickets  £'{98.  14s., 
mails  £40,  goods  £414.  5s.  Id.,  parcels  £106.  Us.  4rl.,  transfer 
fees  £8,  advertisementfl  £363.  58.  9d.,  total  £27,202.  11h.  tjd 
The  balance  ■  sheet  gives  the  following  items  :  Nominal 
capital —  ordinary  stock  £129,650,  8,658  preference  j^hares 
£86,580;  total  £216,230.  Capital  issued- ordinary  stock  (less 
£2,0<J5.  lOs.  calls  in  arrear]  £129,650,  7,600  preference  shares,  fully 
paid,  £7H,0(>0,  debentur&*  £49,830,  oredit'Ors  £3,314.  3s..  reserve 
£6,065.  ll>8.,  balance  of  revenue  £1,798.  Ss.  Id.  ;  tottd  £263,652. 
Us.  Id.  On  the  other  side  are:  Construction  and  ei^juipnieut. 
amount  expended  as  per  lost  account,  £247.1 10.  12s.  tid..  ex[)endcd 
since  £12,994.  5s.  4d.  :  total  £260,  ItM.  17s.  lOti.  ;  horses 
£130.  'fo,  9d. ,  stores  £952.  15s.  Id.,  rates  and  insurance  £542 
16s.  Id.,  debtors  £934.  Oh.  4d.,cash  in  bank  and  in  hand  £987.  18s.; 
total  €26,^052.  lis.   Id. 

The  ftppendw^  report  of  the  general  manager  showed  that  tho 
cars  had  run  484,462  miles,  and  carried  4,196,42h  passengers,  ats 
against  4.>i,126  miles  run,  and  4,002.246  jiossengoi-s  carried  in  the 
previous  12  months;  whilst  the  receipts  in  1892  were  £26,270. 6s.  4^1., 
as  against  £25,326.  3fi.  7d.  in  the  previous  year.  There  had  been 
earned  1,924  tons  of  goods,  at  an  average  price  of  C^{'^d.  |)er  ton. 


BUSINESS  NOTES. 


Dublin. — The  present  charge  for  electricity  in  Dublin  is  £1  per 
quarter  for  any  (|uantity  up  to  30  units,  £2  up  to  60  units,  and  Vd. 
per  unit  above  this  ijuanlity. 

Western  and  Braalllan  TelegrAph  Company. —The  neceipte 
for  tho  past  week,  after  deducting  17  per  cent,  payable  to  the 
London  FlatinoBrazilinn  Com[>anyj  were  £3,2.'J2. 

dubrges  in  Glasgow,  —The  Corporation  of  Glasgow  being  now 
about  to  cumuiuniw  supplying  electricity  for  private  lighting 
purposes,  has  intimated  that  the  price  ia  to  be  7d.  per  Board  of 
Trade  unit. 

Aden-Zauxlbar  Cable. — The  Eastern  Telegraph  Company, 
Limited,  announce  t))at  the  Aden-Zanzibar  cal)le  having  been 
repaired,  telegraphic  communication  is  restored  with  Cape  Colony 
and  other  [jarts  of  South  Africa. 

ftathin.  —  At  the  Ruthin  Town  Council  meeting  on  Tuesday, 
further  information  waf:  ordered  to  be  obtained  as  to  the  proposed 
electric  lighting  of  the  streets,  and  as  to  the  terms  upon  which 
the  gas  company  light  the  town  with  gas. 

Crystal  PoUioe  Company.— At  their  last  meeting,  upon  the 
recommendation  of  the  committee,  the  Lambeth  Vestry  assented 
to  the  application  of  the  Crystal  Palace  District  Supply  Company 
to  extend  the  area  given  to  them  by  the  order  of  1890. 

Oreat  Northam  Telegrapb  Company.— This  Company  notifies 
that  on  and  after  the  1st  prox.  their  rate  to  Canton,  and  other 


stations  in  China,  will  be  reduced  to  7*^.  a  word,  which  will  conoe- 
t|uuntly  be  the  rate  tu  the  whole  of  China. 

Osier's  Fittings.  —  The  Empress  Frederick,  attended  by 
Viscountess  Downe  and  Count  Seckendorff,  visited  Me«r». 
Osier's  galleries  in  Oxford-street  on  Tuesday  morning,  and  made 
purchases  of  some  ornamental  electric  Httings  for  hor  new  house. 

City  and  Soatb  London  Railway  Company.— The  receipts 
f<»r  the  week  ending  Febniftry  26  wore  £043  against  £834  for  the 
corre?(xinding  period  of  last  year,  or  an  increase  of  £109.  The 
total  receipt-s  for  1893  show  nn  increase  of  £1,004  over  thora  for  the 
corresfxinding  jjeriod  of  1892. 

Aberdeen  —Plans  of  new  buildings  to  be  erocte<I  in  <..*otlon 
stroct,  and  udjaining  the  gasworks,  which  arc  to  contain  the  plant 
of  the  electric  lighting  scheme  promoted  by  the  Corporation,  were 
passed  at  the  last  meeting  of  tno  Plana  Committee  of  the  Town 
Council.     Tho  erection  will  coyt  £3,."»00. 

Waterloo  Electric  Railway.— Tho  Bill  authorising  the  con- 
struction of  aTi  underground  electric  railway  from  Baker-street  to 
Waterloo  Station  came  before  Lord  Morley  on  Tuesday,  when 
formal  proof  of  some  minor  amendments  was  given  The  ^heme 
will  now  in  due  course  receive  the  Royal  assent. 

Cbatliam.— At  the  meeting  of  the  Chatham  Town  Council  lajst 
week,  a  letter  was  read  from  the  electric  light  company,  in  answer 
to  the  letter  of  tho  Corporation,  asking  if  tho  company  would  sell 
their  undertaking  and  upon  what  terms.  The  comiMiny  stated 
thoy  would  give  tlie  Corporation  an  opportunity  of  inspecting  the 
station  and  plant.      We  give  a  description  in  another  note. 

Indnotor  Dynamo.  —Messrs.  Pyke,  Harris,  and  Co.,  Limited, 
have  secured  tho  money  for  the  conversion  into  a  company,  and 
are  enlarging  tho  works  at  New  To  thill-street,  Westminster  Thoy 
have  several  iuduclor  dynamos  oJ  their  new  type  in  hand,  and  are 
building  a  400dight  machine  of  tho  same  class.  They  are  also 
very  busy  with  some  interesting  novelties  in  small  transformers 
for  experimental  and  vacuum  tube  work,  which  we  shall  doecribe 
shortly. 

Swinbnme  and  Co.,  Umltad. — This  Company  has  been  regis- 
tered by  S  Morse,  4,  Fenchurch-avenue,  E.C.,  with  a  capital  of 
£'J.'i,<JO<»  in  £.')  shares.  Object  :  to  carry  on  in  all  its  respective 
branches  the  business  of  electrical  and  general  engineers  and  con- 
traotoi-s.  The  rirst  directors  are  James  Swinburne,  H.  E.  S.  Holt, 
B.  R  Beale  (managing  directors).  W.  Lethbridge,  and  H.  Bostoclc. 
Qunlilication,  25  shares.  Remuneration  to  be  determined  by  the 
Company  in  general  meeting. 

Incandescent- Lamp  Holders.— Attention  should  be  directed  by 
shippers  uiul  continental  users  to  an  announcement  in  our 
Mtlvertising  (^olunuiH  of  a  large  consii^nment  of  some  thouwinds  of  in- 
canduscentKiiup  holders,  which  have  been  thrown  on  the  market  in 
consequence  of  recent  litigation  in  America.  Messrs.  Henry  F. 
Sbippey  and  <'o  have  had  an  eye  for  bu(>ine8s  in  securing  these 
holders,  for  which  there  are  many  markets  abroad,  and  for 
uiariiime  pur|>0!*e«,  where  they  can  bo  advantageously  used. 

Craig  Bouse.  Edlnborgh.  — Mettt«rs.  Ernest  Scott  and  Mountain, 
LimiUHl,  Close  Works,  Newcastle-on-Tyne,  have  secured  the  con- 
tract for  the  electric  lighting  of  (Vaig  House,  Kdinburgh.  Craig 
House  is  a  private  lunatic  asylum  :  in  fact,  one  of  the  largest,  if 
nut  the  largest,  in  Scotland  or  in  England.  The  installation  will 
consit*t  of  two  Lancashire  boilers,  'J.Vt.  long  by  7ft.  Gin.  diameter, 
four  hori'Aontal  comjiouhd  engines,  each  capiible  of  giving  tWJ  h.p., 
four  Tyne  coiiijwund-wound  dynamos,  each  cafuvble  of  running 
Am  KJ-c,  iJ.  lamps,  unrl  between  1,301)  and  l,4<J0  incandescent 
lumps  iu\A  titiings. 

Horse  Traotioa.— It  was  stated  at  the  last  meeting  of  the  Leeds 
Tramwiiy  t'omi^ny  on  Friday  last,  that  at  tho  present  time  each 
horse  coKt  IOk.  4^(1.  per  week  for  hay  and  corn,  and  3s.  8d.  per 
horse  per  month  for  shooing  ami  veterinary  attendance,  therefore 
we  may  put  tho  cost  of  cacli  horse  per  week  at  about  lis.  4d. 
These  are  figures  which  may  be  somewhat  interesting  to  the 
people  engaged  in  promoting  electric  traction,  but,  of  course,  a 
good  deal  more  information  is  requireci  in  order  to  get  the  actual 
net  cost  per  horse  per  tram  mile.  When  we  have  got  this,  a  large 
number  of  other  expenses  will  bring  the  total  cost  to  a  very  mucti 
higher  figure. 

Hanley.— At  the  quarterly  meeting  of  tho  Hanley  Town  Council 
last  week  the  llcnoral  Purposes  Committee  reported  the  receipt  of 
a  letter  from  tho  Local  Government  Board  sanctioning  the  borrow- 
ing of  £21,000  for  electric  lighting  purpoaos.  The  Board  at  the 
same  time  stated  that  they  approved  of  the  use  of  so  much  of  the 
lands  of  Honley  Park  as  was  rer^uired  for  the  site  of  the  generating 
station.  Tho  sanction  to  the  proposed  loan  was  referred  to  tho 
Loans  Sub-(^ommitteo,  with  power  to  take  steps  to  obtain  tho 
amount  retjuircil  ;  and  the  surveyor  was  instructed  to  advertise  for 
tenders  for  tho  erection  of  tho  buildings  required  for  the  electric 
lighting  station. 

Extension  in  Leeds.— The  Yorkshire  House-to-House  Elec- 
tricity Coni[>any  are  already  beginning  to  extend  their  moina. 
This  step  indicates  that  the  demand  is  increasing.  The  mains  to 
Headingley,  recently  constructed,  terminate  at  a  |x>int  near  to 
the  Oak  Inn.  Arrangements  have  been  made  with  the  highways 
department  of  the  Cor^joralion  to  carry  the  electric  conductors 
from  the  point  hist  mentioned  a  considerable  distance  up  Otley- 
road.  This  extension  is  to  be  taken  in  hand  as  soon  as  the  frost 
breaks.  Numerous  connections  to  the  mains  completed  a  few 
weeks  ago  have  been  made  in  various  parts  of  the  city,  and  many 
others  are  in  hand. 

Wiabech.  —The  chairman  of  the  Wisbech  Lighting  Company,  at 
the  annual  meeting  last  week,  said  there  was  before  them  the 
question  of  electric  light,  which  was  in  a  diflferent  position  to  what 


THE  ELECTRICAL  ENGINEER,  MARCH  3,  1893. 


it  waa  aonio  years  ago  The  clevernesci  of  Mr.  Chamberlain,  with 
hia  carefut  mind,  had  stopped  thorn  with  hU  clause  for  pur«hiu»o 
after  20  year*.  Capital  would  not  go  in,  and  the  Iftto  (Joveinmcnt 
altered  it  to  40  years.  Peraonfl  who  were  goinjr  in  for  electric 
light  now  had  4*)  years  to  develop  it  before  it  could  be  interfered 
with.  The  directors  hod  not  dtscufi«od  or  thought  about  it 
Uy  for  Wisbech,  oa  they  had  not  thought  it  wa*t  a  thing 
>  the  present  time  couUl  be  entertained. 
rmlagham  Theatre. ^Tho  Queen's  Theatre,  Binnincham,  i? 
to  be  lighted  by  electricity,  and  the  inetallation,  when  hnished, 
will  bo  one  of  the  larzeet  and  most  compbte  in  the  Midland*).  It 
will  consist  of  six  3.<)0(»  c  p,  arc  la!ni>e.  Two  are  to  be  Hxed 
9uteide,  two  in  the  body  of  the  theatre,  and  two  on  the  staf^e  (one 
"  w*h  side).  The  footU^jht-s  are  20  '2^-c.p  incandescent  lumps, 
he  batten  or  scene  light  will  consist  of  three  rown  of  16  Ific.p. 
incandescent  lampe,  while  about  70  16-c,p  laniiH  will  bo  t«*«to 
fully  distributed  lliroughout  the  buildin*^.  In  tne  main  eiitranw.' 
will  be  fixed  a  lOlight  electrolier  in  hammered  iron  in  reliefs  and 
electroliers  will  be  nxod  in  the  refre«hiiicnt-roomf>.  The  work  has 
been  fintnnted  to  T.  L.  Hemming  and  Co 

Aeeiington.  —A  Local  Government  emjuiry  waa  held  at  Acciinj:- 

toQ  on  \\  eUno^ay  regarding  the  application  of  the  Corporation 

■'o  borrow   £lO,O0(),   amongst  other   eums,    for   the    purposes    of 

dootric  liffbtinj;.     It  was  stated  that  the  area   pro[)Osed   to  be 

lf{hted  inclnded  the  whole  borough,  but  only  certain  streets  in  the 

•ntro  of  the  town  wore  within  the  compulsory  area.     The  Corpo- 

Ktion    had    secured    a    site    for  a  station  in   St.  James-Bireet. 

The  Town   Clerk    added    that    the    Accrington    <!as   ComiMiny 

hailed     at    a    dear     rate    for    gas    supplied,     although     they 

rore    eight    in    the    heart  of    the    LfinciiMhire    cunlliela.     Tliev 

ore  now  paying  3«.  6d.  per  I.UINI  cubic  feet,  subject  to  a  email 

ount.     The  Corporation  and  the  consumeri^  uenerHlly  thought 

he  price  too  high,  and  that  they  ought  to  have  tne  electric  liglit. 

'  It  was  intended  at  first  to  light  the  public  buildings  and  the  streeti* 

about  the  Market  Hall. 

C«ast  Conunaoioation  and  the  Coaatfliiard  Sez-vloo— The 
following  "general  niomorandum,"  bearing  the  t*ignature  of 
r  JUlmiral  Robert  O'B.  FilzKoy,  admiral-Rupurintendent  of  Naval 
>,  baa  been  issued:  *'The  district  captains  are  infotmixl 
the  Postmaster -Gen  oral  having  requested  that  ac  sUitions 
are  connected  by  telephone  or  telegraph  with  postal 
apb  offices  (in  the  scheme  of  coast  communication  j,  the 
juard  may  transact  teleeraph  business  for  the  uublic,  the 
orda  Commiseiooers  of  the  Admiralty  have  informecl  him  that 
.bave  no  objection  to  private  arrangements  being  made,  if 
ttieablo.  between  hii^  do[>artmcnt  ana  the  faniities  of  coast- 
rgvardamen  to  tramuict  telegraph  buaine0j<,  on  the  distinct  under- 
standing that  all  correspondence  on  the  subject  shall  tnke  place 
independently  of  their  lordships  or  the  Aduiiral-Suj>eriutendent  of 
Naval  Reserves,  and  the  coiistgiiartirincn  are  not  in  any  way 
diverted  from  their  duties  for  the  puiixise  of  transmitting  such 
k^Msaagee  or  carrying  them  to  their  uentination.  The  coajitguard 
bemaelvee  are  not  to  undertake  the  work." 

■toetrte  Lighting  In  tlia  North— Wears  informed  that  Messrs 
Emeet  Scott  and  Mountain  are  busier  than  they  have  ever  been  in 
their  electrical  department.  Amongst  important  contracts  in 
hand  at  the  present  time  may  be  mentioned  tne  lighting  of  the  Co- 
operative Wholesale  Societies'  premises  at  Waterloo-street,  New- 
castle— this  installation  consisting  of  three  Crossley  gas  engines 
of  25  nominal  horse-power,  and  three  40(Might  dynamos,  and  about 
12,00  16-c.p.  lamps.  Also  the  lighting  of  Mr.  John  Dickenson's 
engine  works  at  Sunderland  ;  the  plant  in  this  installation  con- 
sisting of  two  'JOuuit  Tyno  compound  wound  dynamoi*,  and  30  arc 
lamps  of  2,000  c.p.  and  3,fK)0  c  p.,  with  nbout  120  incandescent 
lampe  They  have  also  in  hand  the  lighting  of  Barnby  Manor, 
Newark,  the  residence  of  Mr  Frederick  Piatt,  and  a  large  mansion 
in  course  of  erection  at  Kirkby  Ivonsdalc  for  \)v.  T.  Paget 
Tomlinson.  and  the  firm  are  now  building  three  largo  sots  of  com 
binodengino^and  dynamos,  each  of -tlN^iiiiniKirert  uutput,  forcrutt4ers 
building  by  Met»rs.  Sir  W  (>.  Armt«trong,  Mitchell,  and  Co 
Amoagst  mill  installations  may  also  bo  mentioned  the  ligiiting  of 
Moaara.  Chadwick  Hros.  and  Cx).'s  new  spinning-milU  at  BoUoii» 
ar>d  their  spinning-milb  at  Riga,  Kusttia. 

Bt.  Beleoa. — The  borough  surveyor  of  St.  Helens  has  preparetl 
A  lengthy  report  on  the  co^t  of  the  lighting  of  the  Town  Hall  of 
that  borough  by  electricity  during  the  threu  months  ended 
I  '■  ■  ■:  inbcr  31  lost.  The  total  run  of  the  lamp!^  \vi%»  c<|uivalent  to 
>  '  J  v'.^  actual  lamp-hourt^  ;  anri  thin  is  ct|ual  to  ri,N.'{7  units  of  olec- 
Liiuity  utieil.  The  cont  of  generating  wiu*  £H4.  0»*.  7d.,  or  C(|mU  to 
g*H  at  2b.  1  Id.  per  1,(J<X>  cubic  feet.  Other  moneys,  amounting  to 
£.hl  IS.,  have  been  spent  upon  the  electric  light  since  they  com- 
menced running  in  August  last.  The  surveyor  remarks  that  the 
coat  of  3'47d.  per  unit  is  very  reasonable  for  small  installations  : 
but  be  pointe  out  that  the  electric  light  has  co«t  £47.  I4e.  9d. 
loore  than  gas  did  during  the  corrc«iuonding  quarter  of  the  pre- 
vioQfl  year.  The  reinrt  wa^  recently  laid  before  a  meeting  of  the 
Town  Hall  Committee.  Mr.  Burchall  nsked  how  it  wa^  that  the 
coat  of  electricity  exceeded  the  original  estimate  ;  they  were  told, 
when  they  adopted  the  electric  light,  it  would  unly  be  the  same 
firice  as  gas.  The  surveyor  repliecl  that  they  had  more  lights  in 
use  than  waa  originally  anticipated.  Mr.  Johnson  thought  the 
ascembly  b&U  was  no  better  lighted  now  than  when  gaa  waa  used  ; 
and  be  oontended  that  the  result  was  los^  satisfactory  than  was 
expected.  Mr.  Burchall  remarked  thnt  they  were  led  to  Irclieve 
ibat  thev  would  have  a  much  better  light  than  ^%ith  giu  at  the 
name  price.  The  town  clerk  thought  the  light  was  improved,  and 
Aklcrman  Bishop  concurred. 

Blaokborn.  — At  the  Blackburn  Town  Hall  on  Tuesday  a  Local 
Oovornmont  enquiry  was  held  by  Mr.  Kienzi  Walton,  M.I.C.E.. 


one  of  the  incpecton,  regarding  the  applioatlon  of  the  Corporatioo 
for  mnction  to  borrow  £.'i<),(K)0  for  electric  lightin?  pur|>osefl.  In 
anaver  to  the  ina[>octor,  the  Town  i  'lerk  said  the  [lopulation  of  the 
borough  wa«  now  estimated  at  l20,(XXi,  and  tlie  rateable  value  over 
£42.S,134  Referring  to  the  propoaed  scheme,  the  Town  Clerk  said 
it  includcfl  all  the  principal  streets  in  the  town,  all  of  which  were 
within  easy  distance  of  the  central  station.  Mr.  T.  Barton,  con- 
sulting electrical  engineer  to  the  C-orporation,  then  explained  the 
plans  far  which  he  was  responsible.  The  system,  he  said, 
was  a  low  tension,  direct  current,  or  secondary  cells  or  accu- 
mulators acting  as  regulators.  He  calculated  the  cost  of  the 
light  i>er  unit  at  A'l^i,,  against  which  the  selling  price  in 
London  and  Liverpool  was  7d  A  Mr.  Wolstenholmo,  who  waa 
present,  asked  if  toe  Corporation  would  be  able  to  supply  the 
light  as  cheaply  as  gaa.  The  Inspector  :  That  is  a  very  ditficult 
<|uestion  to  answer.  Mr.  Barton  said  7d.  per  unit  was  equal  to 
.18.  l<td  (icr  l,(M)ort.  of  gaf>  That  was  the  estimated  cost,  but  it 
might  be  reduccil  lo  6d.  He  wished  to  say,  however,  that  shop* 
keepers  and  others  in  reckoninfr  the  cost  of  light  must  take  into 
consiileration  the  many  decided  advantages  it  had  over  gas.  Mr. 
^VolBtc^holIne  questioned  the  wisdom  of  spending  £dO,000  on  the 
scheme.     The  enquiry  then  closed. 

Cardiff  Town  CooiioU.— A  meeting  of  the  Lighting  Committee 
of  the  CardifT  Town  Council  was  held  on  Monday,  under  the 
presidency  of  Councillor  J.  Munn.  There  were  also  preaent  Aider* 
man  Fulton,  Councillors  J  M  <  ierhold,  J.  Evans,  J.  Jenkins,  T. 
Andrews  J.  Herbert  Cory,  and  M  Morgan,  Mr.  F.  M.  Ureenhill 
(deimty  borough  engineer,',  Mr.  W.  H  Maseey  iclectrical  engineer), 
and  Mr  T.  Hughes  (borough  analyst}.  The  town  clerk  reported 
that  the  mayor,  Alderman  Jacobs,  and  the  borough  engineer  had 
been  detained  in  London  in  consetpience  of  an  apF)ointment  with 
the  l»cal  (iovernment  Boaid  njion  mattcri4  connected  with  theques- 
tion  of  electric  lighting.  Mr  Jenkins  drew  attention  to  the  inferior 
illuminating  poweroftnegassupplied  in  ihe  public  lanqis  in  Grange- 
town.  He  suggested  the  nxing  of  a  testing  apparatus  in  that  part  of 
the  town.  It  was  decided  that  the  matter  be  referred  to  the  borough 
engineer  and  the  public  analyst  for  them  to  report  U)K)n.  Mr. 
•Jenkins  complained  of  tke  lighting  of  North  Clivo-street,  lirange- 
lown,  and  moved  the  aptioinlment  of  a  sub-committee.  Alter 
fliscussion,  it  was  resolved  that  the  gas  company  be  written  to  on 
the  subject.  On  TuctHlay  the  Mayor  of  Cardiff  (Mr.  W.  £. 
Vnughan),  Alderman  Jacombs,  and  the  borough  engineer  (Mr. 
Harpur)  waited  u[>on  tho  Local  ('Overnment  Board  in  London  in 
reference  to  holding  an  enquiry  to  borrow  money  to  carry  out  the 
scheme  of  electric  lighting  in  Carditf,  and  received  the  promise  of 
an  intimation,  to  be  given  on  Monday  next,  as  to  when  a  commis- 
Moncr  would  be  likely  to  come  down  to  hold  an  enquiry, 

Injkaguration  at  Dundee.  —On  Monday  the  electric  tight  was 
turned  on  for  ihe  lif^'t  lime  in  Uundoo.  When  tirnt  started,  there 
was  an  mdiculion  cimt  Homething  was  wrong,  and  the  engineers  at 
once  made  an  invenilgiaion  as  to  whero  the  defect  waa  After  a 
careful  examination  of  the  mains  it  was  found  that  in  the  connec- 
tions made  last  week  two  of  the  wires  had  crossed  each  other  at 
the  foot  of  Commercinl'Street.  When  the  wires  had  been  rectified 
the  current  was  again  turned  on,  and  the  new  light  appeared  in 
the  Dniidex  Advt*ti'»er  Office,  the  Koyal  Exchange,  Merchants' 
Shelter,  and  other  places,  about  10  o'clock.  For  a  short  time  the 
light  was  rather  unsteady,  mainly  on  account  of  the  machinery 
and  tittinga  being  new.  After  a  time,  however,  the  lamps  burned 
brilliantly  and  very  steadily,  and  much  sulii«faction  was  expresaod 
by  a  number  of  gentlemen  who  visited  the  various  places  men- 
tioned as  to  tho  succesis  of  the  exMriment.  In  the  news^japer 
office  it  wan  observable  that  the  publishing  ofhce  was  brilliantly 
lighted,  and  showed  to  much  greater  advantage  than  under  gas- 
light. The  literary  departments  were  much  better  illuminated 
than  by  gaa  The  day  and  night  service  at  the  station  will  not  be 
commenced  for  several  days.  The  serWce  for  this  week  will  oeaae 
after  eleven  o'clock,  a*  the  switch  to  the  batteries  which  are  to  do 
the  night  work  is  not  yet  completed.  The  (Ja«  Commiaaioners,  at 
the  out^M^t  of  their  ojjorations,  were  advised  that  royalties  wore 
claimed  on  the  throe-wire  system  which  they  ultimately  adopted, 
and  they  have  paid  a  lump  sum,  which  covers  interest  and 
sinking  fund.  Tnis  sum  represents  an  annual  coat  to  them  of  £10 
fior  annum  for  a  number  of  years. 

LambetlL-  The  Lambeth  Vestry  on  Thursday  last  week,  at  the 
instance  of  Mr.  Henry  Dann,  the  chairman  of  the  Electric 
Lighting  Committee,  consented  to  take  the  initial  stepe  for  the 
introduction  of  electric  light.  In  June  last  the  Vestry  emixiwered 
the  committee  to  veek  professional  advice,  and  upon  that  tnoy  con- 
sulted Mr.  W.  H.  I'reece,  F.R.8.,  who  submitted  a  preliminary 
ro^mrt  to  the  committee.  After  referring  to  the  great  advantages 
of  electric  lighting  in  making  the  streets  safer  from  accident,  and 
to  the  application  of  electricity  to  motive  power  for  numbers  of 
small  industries,  Mr.  Preece  points  out  that  the  inhabitants  of  tho 
residential  [lart^  of  West  Norwood,  Tulse  Hill.  Heme  Hill.  Stock- 
well,  Brixton,  and  Kennington,  many  of  whom  are  already  educated 
to  the  use  of  electric  liebt  in  the  City,  will  probably  be  the  first  to 
demand  it  in  Lambeth.  In  a  few  years,  he  thinks,  one-third  of 
the  present '270,000  gas-burners  in  the  parish  would  be  replaced 
by  electric  lamps,  and  the  revenue  from  these  would  be  £40,500. 
The  total  capital  required  to  cover  the  district  would  be  £300,000. 
but  a  start  sufficient  to  allow  of  40,000  lampe  being  laid  down 
would  not  require  more  than  £73,000,  and  of  this  about  £30,000 
would  have  to  be  spent  the  first  year,  and  £15,000  a  year  for  three 
years  more.  The  committee  reports  in  favour  of  the  borrowing  of 
£75,0UU,  and  the  taking  of  immediate  steps  to  carry  out  a  schema 
on  the  lines  laid  down  by  Mr.  Preece.  The  committee  recom- 
mended that  they  should  be  authorised  to  negotiate  for  a  site  ^ 
the  central  station,  and  asked  the  Vestry  to  obtain  power  U)  be 


£75,000  for  the  |)ur{x>»e  of  eloctric  Uf^ltting.  Mr.  Dunn  movec)  the 
adoption  of  the  reiiort.  Mr.  White  mov^  the  further  conBidera- 
tion  of  the  matter  be  ivljoiiriiefi  three  months.  The  ftmondmenb 
wa-t  dcfcAtedf  and  the  rcAolubion  to  adopt  electric  light  was  carried 
by  iG  to  3(.»  voteg. 

Boatluunpton.  — At  the  Southampton  Town  Council  meeting 
la«t  week,  the  Free  Libraries  Committee  report  cti  that,  having  con- 
Ridorerl  the  question  of  the  deMrnbility  of  lighting  the  new  public 
library  by  electricity,  on  the  bacip  of  a  report  prepared  by  Mr. 
J.  G.  W.  Aldridee,  they  unanimously  refioived  that  the  electric 
light  be  adopted,  and  the  Town  Council  bo  apked  to  make  an 
application  lo  borrow  the  «nm  of  £iOO  for  this  work  for  a  period  of 
iS)  years.  Mr.  LeFeuvre  moved  the  adoption  of  the  re[X)rt,  nnrl 
stated  that  the  total  number  of  Ugbt«  pro]>09ed  to  bo  placed  in  the 
building  wan  6S  -viz.  :  !.'>  of  8  c  p.,  4l^  of  I  ft  c.  p.,  and  livo  of  ,TJ 
c.p.  The  estimate  providtsl  for  a  newest-pattern  goa-ong'ine  of 
8  n.p.,  with  a  guarantee*!  conHumntion  of  ^n»  at  1987t.  per  hour. 
at  a  cost  of  £160.  The  dynamo,  nttinprs,  controllinj;  Hwitchboard. 
etc.,  were  put  at  i:i6.*»,  and  the  whole  amount  £412.  With  repaid 
to  the  relative  cost  of  ga«  and  electricity,  Mr.  Ta*  Feuvrc  gave 
figures  to  ahow  that  the  former  woiihl  be  £93.  12!*.  jier  annum,  aKaiiiKt 
jE81  for  electricity.  There  were  advantagort  from  the  use  of  olcc 
tricity  in  regard  to  the  pre*«ervation  of  the  docoratiouA  and  the 
binding  of  the  books.  (Generally,  the  committee  had  Hati.<ifiett 
•  thcmaeivcs,  not  only  a8  to  the  amount  of  the  annual  ex{>otif)o,  but 
.with  regard  to  the  abolition  of  the  oppressive  atmosphere  asso- 
ciated with  gap,  that  it  would  be  very  de**iniblc  indeed  for  the 
light  require^l  to  be  supplied  by  electricity.  AUIeriiian  Bono 
seconded  the  adoption  of  the  report.  In  reply  to  Mr.  Hanliiuan, 
it  was  ptatod  that  the  co^tof  re<lemption  and  intercut  was  include^I 
in  the  CAlculation  of  comjuirative  expenditure.  Alderman  i  lilbcrt 
did  nob  agree  aa  to  the  excesaive  damage  bo  booki;  by  ga^,  except 
aa  rogarderl  those  on  top  shelves.  A^erman  I^nkester  thougnt 
the  cflttmate  was  over-sanguine,  but  if  it  was  true,  it  waa  hard  to 
pay  Sd.,  J>d.,  and  lOd.  for  electricity  when  the  library  could  bo 
eupplied  at  '{^d      The  report  waa  then  adopted. 

BoomemaatlL — At  the  meeting  of  the  Bournemouth  Town 
Council  la-st  week,  the  Lighting  Committee  re|X)rted  that  they  had 
considered  u  tender  from  Messrs.  Goddard,  Massey,  \\'»inor^  and 
Co.  for  the  additional  work  mentioned  in  the  rejx)rt  of  the  coiu- 
mittee,  and  recommended  that  only  a  certain  portion  of  the  added 
work  be  carried  out.  The  committee  reported  that  a  sum  of  £10(J 
would  bo  saved  if  the  Cor|>oration  workmen  laid  the  jnincipal 
pij>es  to  receive  the  mains,  which  they  recommended  should  be 
done.  In  reply  to  Councillor  Keckclt,  the  Surveyor  said  the 
original  estimate  for  the  electric  lighting  of  the  plcajaurc-gardons 
and  pier  watt  alwut  C3,(MK»,  and  they  had  sanction  to  borrow  i4,LKH». 
They  would  not  be  overstepping  the  amount  by  adopting  the 
recomraendattons  of  the  eommittee.  Councillor  Beckett  »uggesbe<l 
that  the  ('ouncil  were  going  on  in  this  matter  an  they  did  with 
the  «?a-watcr  scheme.  Tlie  Mayor  said  tlie  matter  had  beon 
thoroughly  conaiderod.  Councillor  Jenkins  said  he  would  like  to 
know  ex actly  the  amoti n t  of  money  wh ich  had  beon  votc<l 
by  the  ('ouncil  uu  to  the  present  time  in  tlii»  electric 
light  buRinees,  and  the  amount  which  was  to  be  added  ? 
Councillor  Moore  said  the  C<»uncil  hod  the  amount  before  them  in 
the  report.  The  Lighting  Committee  did  not  agree  with  the 
report  of  the  expert  who  had  been  employed,  but  they  were  de-aling 
now  with  an  exhaustive  and  well-coD»dered  report  of  their  own 
surveyor.  Councillor  Heckett  asked  tbo  surveyor  whether  he  had 
enougli  engine  power  to  pump  the  aea-water  a.i  well  as  to  light  llic 
gardcHH  and  pier?  tbunoilhir  Webber  thought  tliey  would  not. 
want  both  at  the  same  time.  Councillor  Moore  (*uid  he  would  fin  1 
all  the  information  ho  do^ired  in  the  surveyor'ct  re|^>ort.  The 
Mayor  aaid  theelectric  light  scheme  as  far  as  they  had  gone  wn.><  esti 
mated  to  coat  about  £8.0(H>.  In  answer  to  Councillor  Trevunioii, 
the  Surveyor  stated  there  would  bo  eufficient  engine  fx)wer  tu 
light  tho  pro[K)eed  pavilion  as  well  as  tho  pier  and  gardens  fur 
ordinary  i)ur|Kwes.  The  recommondations  of  tho  committee  wore 
adopted. 

Glasgow  Town  Coanotl.— We  givo  elsewhere  an  account  of  the 
starting  of  (Glasgow  electric  lighting.  At  tho  <llasgow  Town 
Council  on  Monday  the  subject  was  brought  up  on  discussion  of 
the  minutes.  Mr.  Neilson  drew  attention  to  a  paragraph  to  the 
effoct  that  the  inspoclor  of  lighting  having  hande<l  in  oHors  for 
material  rc<|uire<l  in  his  department  for  the  ensuing  year,  they 
were  romittc<l  to  a  Bub-comndttec.  He  did  not  think  that  they 
should  enter  into  any  further  contracts  for  material  for  the  electric 
lighting  of  the  city.  Any  gentleman  who  had  visited  the  Conti- 
nent and  had  seen  the  way  most  of  the  email  towns,  oven  in  tho 
North  of  Italy,  were  lighted,  and  leaving  Paris  out  of  account, 
would  eay  that  on  Saturday  night  (ilasgow  mado  a  yioor  appear- 
ance. It  was  w>  him  a  source  of  very  great  diftappointmout  to  hear 
tho  dissatisfaction  after  tho  lamps  were  lighted  in  the  streets.  Tlie 
committee  would  tell  them  this  was  tho  latest  mode  of  lighting  ; 
but  if  it  was  the  latest,  it  was  the  worst  ever  tried.  Tho  lamps 
had  been  uf^ed  in  Ludgute  •  hill  and  in  the  City  of  London, 
but  If  the  deputation  had  vi&itcd  tho  northern  district-H  of 
London,  such  as  St.  Vancra«,  they  would  have  socn  a  dilTcront 
result  from  what  they  saw  in  the  city.  The  contracts  for  the  tiunply 
of  material  should  be  confined  to  tho  gas  department  until  there 
had  tjeen  further  experiments  with  the  electric  lighting  of  the  city. 
The  Chairman  said  that  Mr.  Neilsou  had  beon  rather  out  of  onier 
in  bringing  up  the  matter  at  all.  Mr.  (Jray  said  that  nothing  was 
doQniiely  settle<l  in  connection  with  any  future  contract.  With 
regard  to  the  animadversion  on  the  electric  light  on  Saturday 
evening,  they  had  laboured  under  the  disadvantage  that  tho 
i'naug-umtion  bad  tsken  lAace  in  the  gloaming.  Later  on  jti 
^jff  Grenwfc,  however,    am  Again  on  Sunday  night  he  was  in 


Sauchiehall-street,  and  really  the  appearance  waa  magniBcont. 
Mr.  Neilson  was  altogether  wrong  in  decrying  what  had  been 
done.  Ho  was  sure  that  tho  citizens  generally  took  a  difTerent 
view  to  Mr.  Neilson.  Tho  committee  had  had  tho  opiportunity 
of  seeing  what  had  been  done  in  London,  and  he  thought  the 
(^ortX)ration  of  (ilasgow  had  no  rea.<K)n  to  be  ashamed  if  any 
comparison  were  drawn  between  the  appearance  of  the  streets 
there  and  Sauchiehall  and  Renficld  streets.  Of  coarse,  the 
committee  had  not  been  to  the  North  of  Italy  ;  but  perhaps  they 
would  bo  sent  there  too.  Mr.  Martin  asked  if  lamps  similar  to 
those  which  had  already  been  erected  were  to  bo  usea  in  the  light- 
ing of  the  other  streets  of  tho  city.  In  the  uiorning  he  had  obsei  ved 
two  men  with  a  long  ladder  trimmiiig  the  carbons  of  the  lamps 
opposite  tho  munici|Mil  buildings.  On  the  Continent,  in  Berlin 
and  Hamburg,  this  was  not  necessnry,  a  single  man  standing  on 
the  street  being  able  to  lower  the  lamp  and  replace  the  carbons 
whioli  had  boon  consumed.  He  wishod  to  know  if  the  committee 
woul<]  try  and  intro<luco  all  tho  latest  arrangements  before  adopt- 
ing any  plan  in  imrticular.  Mr.  (Iray  stited  that  the  committee 
would  bo  glad  of  any  Huggestions  from  Mr.  Martin  or  anyone  else 
when  tho  matter  came  up  again.  Tho  subject  then  dropped.  Mr 
HerKy  Mavor  has  written,  in  reply  to  the  above  strictures,  to  ask 
the  public  to  wait  a  few  days  until  the  whole  installation  is  going, 
when  Olasgow  %i-il!  be  wcond  to  none  in  street  lighting. 

Cbatbam. — Tho  Corporation  of  Chatham  are  seriously  thinking 
of  negotiating  for  taking  over  the  electric  light  station  in  that 
town,  owned  by  the  Chatham  Klectric  Light  Company,  and  a 
tlescription  of  tno  enterprise  may  be  of  interest  at  tnis  moment. 
Mr.  Jaitpor  is  the  chairman  of  directors,  Mr.  Hurrell  is  the 
managing  director  and  cngiDocr.  and  Mr.  Powell  is  resident  engi- 
neer. The  local  company  haa  displayed  a  large  amount  of  enter- 
prise. First  situated  at  Victualling  Office-yard,  the  company 
were  comiKjlled  to  move  their  station,  as  this  site  was  required  by 
the  South- Eastern  Railway.  The  works— now  in  Church-street  — 
arc  of  considerable  diuiensions,  and  are  almost  in  complete  work- 
i!»g  order.  A  largo  coal-store  at  the  back  will  hold  5(X»  tons.  The 
total  amount  now  used  averages  between  10  and  12  tons  a  week. 
Tho  boiler  house  contains  two  large  Babcock  and  Wilcox  water- 
tube  boilers,  working  at  Ii201b.  pressure,  and  a  third  and  larger 
boiler  is  now  in  place,  and  will  shortly  be  ready  for  use.  The 
water  supply  is  obtained  by  two  Worthington  pumps  from  a  deep 
well  on  thepremises  ;  from  another  well  the  water  for  condensing  i.s 
obtained.  The  pressure  from  tho  town  mains  is  also  utilisable.  The 
irenerator  plant,  at  present  fixed  and  working,  consists  of  a  tine 
iRobcy  compound  condensing  engine  of  "250  h. p.,  whioh  was  on 
view  at  the  ( •laj'gow  Exhibition.  It  is  fitted  with  Robcy's  patent 
trip  gear  for  quick  cut  otf  of  steam,  and  runs  at  80  revolutionM. 
Tho  engine  drives  a  Ferranti  alteruHtor,  which  supplies  a 
current  of  fiO  amperes  at  *2,4(>0  volts,  rci)re8enting  S.^XX)  lamps  of 
l(i  c.p.  In  another  part  of  the  machine  room  is  a  similar  Ferranti 
tlynnmo,  formerly  userl  at  the  l^chestcr  station,  now  being  over- 
hauled. In  addition,  there  is  in  readiness  for  erection  a  new  Mordoy 
allornati>r,Pupplie<l  by  the  Brush  Klectric  LightingConn|>any,cai)ablo 
of  supplying  siK)  10  c,  p.  hunps.  Thisilynamo  will  be  used  in  the 
earlier  part  of  the  evenings,  or  on  Sui^days  and  Wednesdays, 
when,  owing  to  the  yhops  being  closed,  thoir  demand  for  the  light 
is  loss.  It  will  be  driven  by  a  Marshatl  high-pre-«»ure  condensing 
engine  of  KHj  i.h  p.  A  low-pressure  cylinder  will  bo  added  as  the 
ci^mpanyV  business  increases,  and  tho  engines  will  then  be  of 
*3X»i.h.p.  A  second  Mordey  alternator  is  on  its  way  from  the 
makers,  double  the  si/c  of  the  one  just  mentioned,  and  thuis 
rapable  of  producing  sullificiit  light  for  I  IWHI  lighten  of  16  C.p. 
The  inotivo  power  for  this  wiU  aleo  be  obtained  from  a  Marshall 
com[»oiiiid-conden8ing  engine  of  'iOU  i.h  p.  This  (iractically  com- 
I)lL'tc:i  the  plant  so  far  as  tho  boilers,  engines,  and  dynamos  are 
connornwi.  This  machinery,  the  whole  of  which  will  soon  be 
ready  for  use,  will  enable  the  comi>any  to  have  a.t  command  an 
earnin>^  capacity  of  upwards  of  I'ti  (KX)  {jer  annum,  and  thus  to 
more  than  triple  its  income  at  very  little  advance  ujx)n  its 
present  working  expcn^tos.  Tho  underground  mains  recently 
laid  throughout  the  district  are  on  the  Broohs  oil  insulation 
system.  pupp>lied  by  Messrs.  JohuRon  and  Philli[>s,  of  ('barlton. 
This  is  the  tirst  applicjition  of  tho  Brooks  system  on  a  large 
^calc  in  England  to  electric  lighting.  Distribution  will  be 
carried  out  on  the  sub-station  system  as  with  the  City  of 
I^ndon.  Two  iitdo)>endcnt  fM)ts  of  high-tension  mains  will  be 
uBod  with  a  pressure  of  2,400  volts.  The  current  will  be  trans- 
formed down  by  transformers  placed  in  pits  in  ihe  streets,  at 
various  |)oint4«  01  the  route.  Thi.s  plan  will  entirely  obviate  the 
necessity  of  putting  transformers  or  taking  high-pressure  wires 
into  houses.  EUch  transformer  will  bo  titted  with  a  small  low- 
pressure  network,  and  from  this  the  house-connection  will  be 
nindo.  To  give  their  customers  the  benefit  of  direct-current  arc 
liglits,  the  comiiany  have  laid  down  special  arc-light  mains  from 
their  central  station  as  far  as  Rochester  Bridge,  the  current 
through  which  is  supplied  by  tho  siiecial  arc-light  plant  of  the 
Brus-h  Electrical  Engineering  Company,  Limited.  The  capacity 
of  the  station  is  estimated  at  .1,400  .35  watt  lamps.  When  every- 
thing is  in  complete  working  order  the  maximum  eit(>ected  to  be 
obtaine<l  with  the  present  plant  will  bo  about  7,0(H»  Jlowatt  lamps. 
Tho  oomfMiny  is  supplying  at  tho  present  time  cur»'ent  for  l,fiO() 
(lO-watl  him|w.  The  maximum  high-pre«*uro current  is  42am|wres. 
The  price  charged  is  very  moderate — 5d.  per  Board  of  Trarle  unit, 
whieli  works  out  at  ^d.  per  I6-c.p.  lamp  hour.  With  regard  to 
fuel  consumption  the  large  engine  has  up  to  the  present  been 
running  with  a  consumption  of  coti)  varying  from  41b.  to  201b., 
but  as  soon  as  the  whole  additional  machinery  is  started,  this 
will  be  worked  oflfectively  at  its  most  economical  load,  the  con- 
sumption then  being  only  from  *i^lb.  to  4tb.  per  horse-power. 
The  metere  used  are  ShalleDborger'g.  which  tuve  obtained  tbo 
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MDCtion  of  the  Boftrd  of  Trade.  Lord  Kelvin'e  elecbrostatic  volt- 
meter 19  used  in  the  station.  Each  of  Iho  Bub-station  transfonnera 
on  the  street  mains  are  e^jual  to  'Mi  h.p  The  Chatham  iiioctiori  of 
tiia  underground  mains  is  now  complete,  and  will  in  a  few  days  be 
folly  connected.  The  connection  na8  already  been  made  over  a 
portion  of  the  main«  through  which  the  lifjht  is  being  supplied 
Tith  highly  gratifvinjr  reaalts.  Everything  ia  beinp  carried  out 
in  a  careful  and  thoroughly  pi-actical  manner,  and  Chatham  will 
certainly  poeecBfi  a  good  example  of  alternate-current  central-station 
distribution. 

Br«4XordXleotrlolty  Accounts.— At  the  meetinsr  of  the  Brad- 
ford Town  Council  la:»t  week,  Alderman  K.  PrieflLinan  (ph.iirninn 
of  the  committee)  moved  the  adoption  of  the  minutes  of  the  tiiw 
M>d  Electricity  Supply  Committee.  He  said  he  had  before  him 
the  balance-eheets  of  the  gas  and  electricity  departments,  and 
thought  that  probably  the  Council  would  like  to  know  what  the 
fMult«  of  the  working  of  the  department*  had  been.  As  to  the 
gas  department,  there  had  been  a  considerable  reduction  in  tho 
receipts  for  residuals  during  the  half-year,  by  compariHOii  with 
the  corresponding  half  of  ISyi,  amounting  altogether  to  £H(K)  for 
ooke,  for  tar  dE2,200,  for  spent  oxide  £4J0(>,  and  for  sulphate  of 
ammonia  £500.  Fortunately,  thero  had  been  a  considorablo 
increase  in  the  consumption  of  gni^  during  the  half-year,  the 
total  receipU  amounting  to  £7-'^»'M-.  On  the  exjienditure 
side  the  committee  had  [mid  for  coal  £~()()  leae  than  in 
the  corresponding  half  of  the  preceding  year,  and  that 
WM  not  tho  only  benefit  that  they  hail  derived.  They 
bad  carbonised  500  tons  more  in  the  half-year,  and  yet  there 
was  a  reduction  of  £700  in  the  wages  of  carbonising,  which  was 
largely  accounted  for  bv  tho  employment  of  machinery  at  Birkshall 
Works  in  the  place  of  hand  labour.  The  other  items  of  expendi- 
ture were  pretty  much  the  same  as  they  were  in  the  corresponding 
half  of  Iti^i.  The  committee  had  paid  through  the  sinking  fund 
£4,108,  and  for  interest  on  loans  £S>  2.'i2.  Taking  nil  these  figures 
into  account,  there  was  a  profit  on  the  gas  department  for  tho 
half-year's  working  of  £2.274.  tw  against  a  loss  in  the  correspond- 
ing half-year  of  &GS.  This  profit  Mas  made  after  including  in 
the  expenditure  about  £700  spent  on  the  re^mir  of  the  damage 
done  by  the  recent  explosion  at  the  Valley-road  Works.  The 
quantity  of  coal  carbonised  had  been  77,098  tons,  and  gas  had  been 
made  to  the  extentof  TOfl.^iJVt.WlOeubic  feet,  this  being  in,.'?6G  cubic 
feet  of  gas  per  ton  of  coal,  an  increase  of  3*20  cubic  feet  [.>er  ton  u[K>n 
the  figures  for  the  corresponding  half  of  1891.  This  increase  was  to 
be  attributed  mainly  to  careful  management.  The  quantity  of  tar 
made  during  the  half-year  was  4,746  tons,  and  the  quantity  of 
liquor  was  10,241  tons.  The  number  of  ordinary  public  lanip«  in 
the  borough  wns  now  5,970,  as  against  r),S74  in  tho  period  with 
which  com|Mirisnn  was  bfing  innde,  and  there  wore  now  71*1^  HmyV 
lamfM  in  the  streets  The  electricity  accounts*  showed  I  hat  ihc 
comoiittee  had  sold  electricity  of  tlie  value  of  £4,54«.  10s.  -kl., 
which  was  somewhat  over  £1,000  more  than  wns  sold  in  the  corror' 
ponding  half.  The  other  itoma  of  the  receipts  wore  practinally 
etmilar  In  the  two  half-years.  Coming  to  the  expenditui-e  side,  he 
found  that  the  coal  had  cost  very  little  more  than  in  tho  corres- 
ponding nix  months  ;  that  coke,  of  whinh  there  hiv]  been  none  in 
the  corrcttponding  half,  had  eost  £4S  ;  and  that  repairn  of 
tools  and  implements  had  cost  £08.  aa  againat  £17  ;  repairs  of 
works  and  plant  £]4.'{,  as  against  £21  ;  ana  repnim  of  machinery 
£1H9,  OS  against  £!'l.  It  would  be  neen,  therefore,  that  tho 
works  were  being  kept  in  efficient  condition  out  of  revenuD.  There 
was  an  item  of  £.391  for  trenching  in  Kirkgale  and  other  [mrbs  of 
the  town,  and  they  had  i»ai<l  through  the  sinking  fniul  iV)77.  as 
against  £3U8,  and  for  interest  on  lonn^  £710,  as  against  I'vio.  The 
result  of  the  half-year's  working  of  the  electricity  department, 
after  accounting  tor  all  these  mutters,  had  been  a  profit  of  £1,IW0. 
Taking  the  general  balance-**hcet  of  tho  electricity  depnrtment, 
they  had  s|>ent  t'4.S,.'>0K.  I2s.  lid.  on  capital  account.  That  figure 
included  everything  which  had  been  spent  on  tho  buildings  and 
plant.  The  general  balance-sheet  showed  that  thf^y  owofl  to  the 
bank  £4, .^80,  that  there  was  owing  on  account  of  loans  £47,291, 
and  that  they  had  paid  through  the  linking  fund  from  the  com- 
inencement  £3,198,  which  had  all  been  jwiid  for  out  of  revenue. 
Taking  the  hii?tory  of  the  working  of  tho  rjepartment  since 
oommeacement,  it  would  be  found  that  in  IHS9  there  wtxK 
a  loss,  including  payments  on  account  of  f^inking  fund  and 
iotereat,  of  £1,079  ;  in  the  half-year  to  .liino  IM.)^  IS'H),  thero  wa^  a 
loee  of  £732;  in  the  December  half  a  Lohh  of  £.315;  and  in  the 
firet  half  of  1891  a  loss  of  £.30.  For  (he  second  half  of  1.S9I  iheio 
was  a  profit  of  £970,  for  the  first  half  of  1N92  there  was  a  [irotit  of 
£387,  and  last  half-year  there  was  a  profit  of  £1,0H9,  So  thut  from 
the  commencement  of  the  work  of  the  de|»artmonttIioy  had  extin- 
gaiahed  the  whole  of  the  loss  resulting  in  the  earlier  stages  besides 
paying  interest  for  sinking  fund,  and  there  was  a  net  profit  on  the 
undertaking  up  to  date  of  £289.  Ids.  7d.  Perhaps  it  would  be  of 
interevt  to  the  Council  also  to  know  whether  they  were  working  tis 
eoooemically  as  other  people  were.  Therefore,  for  tho  purfXMte  of 
ehallengingcomparison,hewould  ritatethat  tlienunibersof  units  sold 
m  the  last  four  half-years  were  S.'*,  10.3  and  ir»4,2aH  in  the  first  and 
second  halves  of  189J.  and  141, tS22  and  224 ,232in  the  first  and  second 
halves  of  lost  year.  The  number  of  [>ounds  of  coal  used  per  unit 
of  electricity  in  tho  f>amo  four  periods  were  as  follows  :  lOlb.  anrl 
12-58lb.  for  1891  and  12-5lb.  ami  10  lib  for  1892.  3o  far  as  they 
could  tell,  the  lowest  consumption  on  record  at  any  central  station 
had  been  8lb.  per  unit,  and  this  was  obtained  from  Wul^h  coal  at 
37s.  [«r  ton.  whereas  the  cost  of  the  coal  used  at  Bradford  v>a» 
about  8s.  Od.  The  cost  of  coal  {xsr  unit  for  the  four  jtcriods  re 
ierred  to  were  respecl-ively  •*>7d.,  ■5.3d.,  Sed..  and  •42d.  Tho 
number  of  customers  for  electricity  was  luigoly  increju^iiig. 
During  the  last  half-year  41  new  customers  had  been  obuuned, 
and  there  wore  still  many  applicants.    Mr.  Joseph  Kuy  aecondod 


the  adoption.  Mr.  L.  Walker  asked  if  in  his  next  half-yearly 
statement  Alderman  Prieatman  would  include  the  electricity  used 
by  the  Hmdford  ('or|>oration  in  the  Town  Hall,  free  library,  and 
other  public  buildings.  He  asserted  that  the  cost  of  lighting  the 
Town  Hall  clock  alone  amounted  to  £800  a  year,  and  that,  owing 
to  tho  [)res6ure  of  the  chairman  of  the  (ias  Comuiittee,  the  Corpora- 
tion was  now  using  a  third  of  the  electricity  produced,  so  that 
Alderman  Priestman  might  be  able  to  make  out  that  it  was  paying. 
Aldonnan  Priestraan  rominderl  Mr.  L.  Wulker  thtvt  tho  coat  of 
lighting  the  market*  and  the  Town  Hall  fli4l  not  enter  into  lost 
half  year's  electricity  balanceaheet  at  aU,  a-*  these  were  new 
works,  and  at  the  free  library  the  electric  light  had  been  used  in  a 
very  e<totiomical  way.     The  minutes  were  adopted. 

Water  Power  for  Cardiff  —The  following  combined  article  and 
interview  with  Mr.  Sydney  F.  Walker  appears  in  lUeSfftUh  WaicA 
Daily  Xr.inn  of  the 2.3rd  nft,  '*  *  The  loaa,  or  work  to  be  performed 
by  ao  electric  lighting  com[>any,*  said  Mr.  Walker,  whon  I  had  a 
conversation  with  him  on  Tuesday  at  the  Cardiff  Electrical  Works, 
*  is  bet^t  shown  by  a  curve.  Now,  it  is  a  curious  fact  that-  in  the 
experience  of  these  c*ompanies  it  is  found  that  during  only  two 
hours  of  tho  24,  generally  between  '>  and  7  o'clock  in  the  evening, 
is  the  full  load  retpiired.  The  prejiaration  of  a  diagram  works  out 
in  thii4  sha|>o.'  and  Mr.  Walker  skolcliod  nn  imaginary  supply 
sheet  which,  for  want  of  a  bettor  simile,  I  will  liken  to  the  '  baro- 
metrical indicatioiiH  *  chart  publiNheil  in  some  newspapers,  aad 
fjunilliar  to  the  public  generally.  The  downward  columns  are  24 
in  number,  and  the  crot>M  columns  range  from  zero  to  the  highest 
potontial  of  the  machines  at  the  command  of  tho  lighting  com- 
pany. 'You  see,'  continued  my  informant,  'the  pressure  gra- 
dually rises  until  about  .>  p  nu,  when  It  suddenly  shoots  up  to 
a  high  i>oiut,  and  this  is  maintained  until  before  7  p.m., 
when  it  begins  tu  fidl,  and  then  drops  with  great  rapidity.  In 
this  fact  you  have  my  reason  for  oavocating  the  use  of  a  low- 
tension  continuous  current  supply  as  opposed  to  the  nltemating- 
current  method,  as,  so  far  as  my  experience  goes,  accumulators 
cannot  be  used  in  connection  with  the  latter.  With  the  low- 
tension  continuous  current  you  are  enabled  to  store  up  the  surplus 
power  of  your  machinery'  during  tho  hours  of  non  activity,  and 
during  tho  two  hours  of  incrensea  use  you  can  thus  have  a  store  of 
electrical  energy  to  fall  back  upon.  With  the  alternating  current 
this  ta  impossible.  Your  machinery  must  be  ecjual  to  the  task  of 
fully  meeting  the  highest  calls  nmde  upon  it,  Q\»e  it  fails  at 
the  precise  moment  when  it  is  most  required.  An  alternating 
current  is  a  high-tension  current  conducted  by  cables  to  different 
points  of  destination,  where  it  is  broken  up  by  moans  of  trans- 
formers into  i^itialler  Hujipliett  for  the  use  of  private  consumers. 
Hut,  with  tho  exception  of  the  Newcastle  Company,  tfaecompanies 
tliivt  hiive  shown  the  he^^t  linanoinl  re.4tdts  are  tnOf*e  which  use  low- 
tonf«ion  continuous  current?,  and  charge  accumulators  during  tho 
day.  It  is  obvious  that  there  is  far  Ic^s  !»train  u|Jon  tho  electrical 
machinery  by  this  greater  distribution  of  work.' 

*'  These  co n t-id era t ions,  after  all,  are  mntterpforex|wrt8  to  doter- 
nunc  ;  so,  in  electric.M  [(hrase,  I  switched  Mr.  SValker  into  another 
wire  by  a.sking  him  what  could  bo  done  to  utilise  tho  waterworks 
system  of  Cardifl*  in  connection  with  tho  electric  lighting  of  the 
town.     His  statement,  in  gcnond  terms,  took   the  following  form  : 

'**I  must  first  safeguard  mypelf  by  saying  that  1  am  not  quite 
certain  as  to  my  dntn,  but  if  those  are  not  strictly  accurate,  they 
are  fiuflTiciently  so  for  all  practical  purposes.  The  fall  from  the 
Talf  Fawr  to  Llanislicn  is,  1  take  it,  roughly  speaking,  900ft. 
There  are  two  balancing  reservoirs  fw  irttt/r,  one  at  Quaker's  Yard, 
and  one  at  Kfieuhinii,  thiit*  HpUrting  np  the  fall  into  three  stages 
of  ri(H)ft.  each.  The  dnify  conKtnnption  of  (Wdirt' may  betaken 
iv*  4,iMK*,it(Hf  gallons.  Well,  I  would  e**tabUsh  turbinesnt  LInnishen 
and  KiKMibina,  and  a  third  at  "omo  jroint  nearer  Cardiff,  where  the 
water  would  still  have  futhcient  iKJWor  loft  to  serve  the  nee<l8  of 
the  town.  This  latter  break  is.  of  course,  entirely  a  matter  for  the 
waterworks  engineer  to  decide  upon,  and,  failing  its  utility,  the 
higher  st4ition  at  Quaker's  Yard  might  be  called  into  requisition, 
Tiie  turbines  at  each  joint  would  transmit  the  water  pressure  to 
dynauioH,  and  thence  tho  supply  of  electric  energy  thus  obtained 
woulrl  be  conveyed  by  cables  to  the  (-uniifl*  central  station,  which 
is,  I  believe,  to  be  erectefl  somewhere  on  Leckwith  Common. 
Now,  if  the  people  of  ('artiifT  use  4,000,000  gallons  daily,  spread 
over,  Hay,  10  hour<<  each  day.  from  one  station  alone,  with  half  the 
fall,  wo  would  obtain,  at  the  very  lowest  computation,  100  h.p, 
per  hour,  or  l,G4K)  h.p.  daily,  available  for  tho  public  service.  The 
yield  is  really  much  nigher,  nearly  twice  as  umcb,  but  there  is  a 
great  loes  through  friction  and  the  charging  of  secondary  bat- 
torier,  or  accumulators,  from  the  dynamos.  However,  we  have 
finally  1,600  h.p.  at  our  dis[>osa1,  and  estimating  that  one-fourth 
of  the  supply  will  be  sufiicient  for  the  low  periods  of  the  daily 
curve,  there  is  1, 2(X)h  p.  left  to  deal  with  the  time  of  active  demand 
between  o  p.m.  and  7  p.m.  The  curve  I  have  imagined,  bear  in 
mind,  applies  to  the  winter  months.  In  summer,  of  course,  the 
demand  for  electrical  energy  is  greatly  diminished,  if  you  treble 
the  stations  you  have,  at  the  lowest  estimate,  sufficient  electric 
energy  for  3ti,0<H>  [amjM  of  10  c  p.  This  is  the  ordinary  power, 
and  the  consumption  is  20  supply  watts  per  annum.'  (The  Board 
of  Trade  definition  of  a  wati-hour  is  l.MM)  watts,  and  I  ho()e  my 
readers  have  not  forgotten  since  yesterday'  what  a  *  watt '  is. ) 

"  We  then  discussed  the  4|ueetion  as  to  tho  number  of  lamiia 
probably  retiuired  for  Cardiff,  and,  after  bome  consideration,  Cue 
baf«ifi  of  which  need  not  bo  given,  arrivofi  at  the  conclusion  that,  if 
genornlly  taken  up  by  tho  public,  about  12»>,(MJ  would  be  the 
ligui-e.  ThuH  Mr.  Walker's  scheme  wouhl  give  about  one-third  of 
the  motii'O  power  required  for  private  lighting  ainp*  >»»»♦  •'  *«•► 
bo  remembered  that,  in  view  of  thu  st4»t'" 
it  is  quite  on  the  ^a/»M  t  * 
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if  tbey  worp  fully  called  into  action,  than  the  quantity  eetiinated  by 
Mr.  Walker.  However,  privuto  lighting  i»  a  very  cfitlicult  matter 
to  deciile  upon.  Many  proi)Oity  owner*  would  not  take  it  up,  and 
there  would  be  an  onunnou»  upheavid  if  every  house  in  C'ardiif 
substituted  otoctric  light  for  f*ti».  So  we  changed  our  j^round  to 
the  nnore  defined  project  of  public  or  street  illumination,  and  here 
Mr.  Walker  had  a  strong  case. 

** '  During  16  hours  of  the  day/  he  said,  *;^00  lamps  could  be 
maintained,  and  these  would  light  our  main  thoroughfares  far 
better  than  they  are  lit  at  present.  This  brings  me  book  to  the 
(juestion  of  high-tension  currents.  The  arc  lamp,  which  is  to  be 
sustaine<l  by  that  means,  \»  a  much  more  expensive  lamp  to  keep 
up  than  the  incandescent  At  the  present  time  it  costs  from  *25 
to  GO  per  cent,  more  than  un  incandescent  which  uses  the  same 
amount  of  energy.  The  arc  lamp  is  not  being  improved,  whereas 
the  other  is  improving  daily,  and.  with  the  expiration  of  the 
patent  very  shortly,  we  may  ex[>ect  much  greater  developments  in 
Its  powers.  It  is  only  a  question  of  time  for  the  incandescent 
lamps  to  displace  the  arc  lamp  entirely.  Therefore  I  hold  it  would 
not  DO  wise  to  lay  down  plant  now  for  the  use  of  tho  arc  lamp, 
when  this  is  likely  to  be  soon  quite  Kupereieded,  and  the  arc  plant 
is  absolutely  useless  for  any  other  installation.  At  the  Dowlais 
Ironworks  they  had  four  arc  lara[)s  lighting  some  coke-ovens, 
and  another  machine  alongside  was  running  .M)  incandescent  lftm{>s, 
Now  they  uee  one  machine  for  lighting  the  whole  works,  and  the 
arc  lamps  have  been  replaced  by  tlie  others.  If  you  take  the 
difference  in  working  cost  between  the  60  arc  lamps  proposed 
to  be  erected  and  60  :^)0-c.p.  incandescent  lamps,  I  esti- 
mate the  saving  in  interest  on  plant  to  be  something  like 
£1,000  a  year.  Moreover,  it  is  proposed  to  light  the  streets  hy  arc 
lam(>s  until  midnight  only,  ami  then  fall  back  upon  gas.  Now, 
the  arc  lamp  is  either  in  or  out :  there  is  no  medium.  But  the 
incandescont  lamp  may  be  reduced  in  lighting  power,  and  thus 
the  strain  npon  your  machinery  is  lessened.' 

'*  *By  the  application  of  water  power  as  opposed  to  steam  what 
saving  to  the  town,  in  your  opinion,  would  residt  t '  *  Something 
like  £3,0IM>  per  annum.  A  t'upjily  unit  costs^  in  round  figures,  Id, 
for  a  pound  of  coal.  Three  hundred  street  lam|)a  consuming  *2,4O0 
units  each  per  annum  would  mean  a  saving  of  720, OOOd.,  or  £3.000, 
yearly,  because,  taking  tho  cost  of  your  plant  in  each  case  as  ecjual, 
you  save  the  fuel. ' 

"Such  decided  statements  as  tho««e."  continues  the  article, 
**  challenge  considerable  attention.  It  is  evident  that  after 
the  water  power  v.  steam  combat  is  settled  there  remains  tho 
tight  of  the  lamps.  Mr.  W,  U.  Mossey  has  already  expressed 
his  opinion  that  the  arc  lamp  is  the  better  of  the  two,  and  Mr. 
Harpur.  the  borough  engineer^  is  said  to  incline  to  the 
same  view.  Certainly  in  most  of  tho  continental  insialla- 
tions  the  alternating  current,  with  arc  lights,  seemed 
to  be  the  mo^t  [Kipular  ;  but  it  must  not,  therefore,  be  too  readily 
assumed  that  Mr.  Walker  is  wrong.  He  mmle  a  most  important 
point  with  roforonco  to  the  approaching  expiration  of  the  patent 
in  the  incandescent  lamp,  and  ex[)enence  in  other  directions — the 
sewing  machine  is  a  familiar  example — shows  the  resultant  advan- 
tage when  a  useful  invention  Is  thrown  into  the  open  market. 
Unless,  therefore,  it  can  be  demonstrated  that  the  arc  lamp  is  so 
ereatly  superior  to  the  incandescent  as  to  warrant  a  large  expen- 
aiture  in  laying  down  special  plant  for  its  accommodation,  it  is 
obvious  that  we  should  not  be  rashly  committed  to  a  policy  which 
may  cost  much  to  alter  in  the  future.  Tho  ex^ierience  gained  by 
the  Dowlais  Com{>any,  too,  is  of  some  weight,  and  so  far»  tny 
enquiry  results  in  the  definite  opinion  that  every  side  of  the  ques- 
tion should  be  minutely  cxammed  before  the  Corporation  takes 
the  irrevocable  step,  and  commits  itself  to  the  one  lamp  or  the 
other.  As  for  the  source  of  pupply  of  electric  energy,  there  is  still 
more  reason  for  investigation  into  the  possibilities  of  utilising  the 
water  power  at  our  command." 

HanehoBter.— The  works  so  long  in  contemplation  for  the  light- 
ing of  the  central  district  of  Manchostor  by  electricity  are  now 
within  moaaurable  distance  of  com|>]etion.  It  is  hoped,  sayn  the 
MatichesUr  Ouardicuiy  that  they  will  be  in  o[jeration  oy  the  month 
of  dune  at  latest.  One  of  the  tirst  places  to  be  lighted  will  pro- 
bably be  the  Town  Hall,  where  an  installation  of  about  'J,500 
liglit'H  i«  being  rapidly  pushed  forward,  and  other  public  buildings 
will  afterwards  be  dealt  with  in  such  order  as  may  be  agreed  u{Jon. 
For  the  present  it  is  not  intended  to  light  any  of  the  streets  with 
the  electric  light.  The  bulk  of  the  demand  iy  expected  to  come 
from  the  pubUc  buildings  and  from  the  shops,  otlicesj  warehousesj 
and  other  places  of  business  within  the  area  lo  which  the  instal- 
lation extends.  As  is  generally  known,  the  work  of  installing  the 
light  is  being  done  by  the  Corporation  under  [lowers  conferred  by 
a  provisional  order  ohtaincd  in  1H90.  After  mature  deliberation 
they  adopted  a  scheme  designed  by  Dr.  John  Hopkinson,  anrl  it 
is  this  scnomo  that  is  being  carried  out,  at  a  cost  which  will 
probably  refich  over  £HHi,t)(Hj.  The  system  wiopted  is  the  low - 
beoeion  five- wire  system,  which  gives  a  current  of  from  100  up  i-o 
400  volts.  In  America  the  high -pressure  alternating  machines  are 
chiefly  employed,  and  one  advantage  they  poosess  is  that  of  cheap- 
ness in  the  first  instance.  U'ith  these  machines  very  small  wires 
are  used,  and  it  is  necessary  on  that  account  to  apply  all  the  more 
pressure,  and  the  high  pressure  is  not  without  its  dangers,  as  is 
shown  by  the  many  fatal  accidenta  to  men  employed  on  electrical 
works  in  America,  and  by  a  similar  occurrence  in  London  a  few 
weeks  ago.  That  this  danger  is  fully  recognised  may  bo  inferred 
from  the  circuraBtance  that  the  Board  uf  Trade  do  not  j^ermit 
high- pressure  electricity  to  be  sent  into  any  consumer's  premises. 
Even  where  it  w  sent  out  from  tho  generating  station  and  along  the 
wires  at  hii(h  pressure  they  insist  in  their  regulations  that  before 
it)  is  turned  into  the  coneumer'e  premises  it  shall  be  transformed 


by   suitable   appliances   into  a    low-pressure    current.      On    tho 

f ground  of  safety  and  on  other  grounds,  the  thicker  wirea  and 
arger  appliances  used  for  tho  low-pressure  system  have  boon  laid 
down  in  Manchester.  The  old  town  yard  in  Dickinson-street, 
near  the  foot  of  Portland-street,  is  being  utilised  as  the  oeotnl  M 
station  for  generating  the  electric  current.  It  is  dose  to  the  ftr««'^ 
to  be  supplied,  and  this,  combined  with  its  proximity  to  the  Man- 
chester and  Rochdale  Canal—  which  runs  along  three  of  its  sidoe — 
makes  it  one  of  the  most  suitable  sites  that  could  poa«ibly  have 
been  obtained.  Since  the  ground  wiw  taken  poaseflsion  of  for  its 
present  pur|>o9e  a  wonderful  change  has  taken  place  in  its  appei^- 
ance.  On  the  right,  passing  through  the  large  gateway,  still 
Btands  the  old  house— now  used  for  oflicos  by  Mr.  H.  Wooler, 
the  Cori3oration  electrical  engineer.  Mr,  John  Taylor,  tho 
clerk  of  works,  and  other  officials— but  in  every  other 
respect  the  old  yard  appears  to  have  undergone  a  transforma- 
tion. Two  of  its  chief  feature  now  are  a  chimney  over 
200ft.  high,  and  huge  buildings  in  which  tho  boilers,  engines, 
dynamos,  and  other  appliance.^  will  be  housed.  The  buildings  are 
now  roofed  in  and  nearly  ready  for  occupation.  The  boiler-house 
is  77ft.  long  by  70ft.  wide,  and  there  is  ground  at  command  tc 
double  the  dimensions  if  that  should  be  tendered  neceaeary  by 
the  demand  for  the  electric  light.  From  end  to  end  the  boiler* 
house  is  covered  with  n  tjink  weighing  altogether  about  ItW  tops, 
and  capable  of  holding  20<),0lX»  gallons  of  water,  a  supply  which 
will  no  doubt  bo  found  large  enough  for  some  time  to  come.  An 
electrical  crane  runs  along  the  entire  length  of  the  building, 
and  by  this  means  the  canal  boats  will  be  rapidly 
unloaded  of  their  caigoea  of  coal.  Between  the  water-tank 
and  the  floor  of  the  engine-house  adjoining  there  is  an 
intermediate  coal-stage  with  bunkers  attached  for  mechanical 
stoking.  The  boilers,  six  in  number,  are  now  being  put  in  their 
places.  Each  one  measures  30ft.  by  8ft.  They  are  all  of  the 
Lancashire  type,  and  are  steel-plated.  All  their  flues  are  dis- 
charged into  a  large  main  flue  in  rear  of  the  boilers,  and  this  largo 
flue  is  connected  with  an  economiser-houso  built  between  the 
boiler-house  and  tho  high  chimney  already  mentioned.  Before 
the  exhauit  heat  finally  escajies  it  is  in  this  manner  utilised  to  aid 
in  tho  heating  of  a  twofold  range  of  280  pipes  used  to  feed  the 
boilers  with  warm  water.  Pausing  on  the  way  from  the  boiler- 
house  to  the  engine-house,  an  opportunity  is  given  of  looking  up 
through  tho  great  chimney,  with  the  somewhat  remarkable  re- 
f*uU  that  at  the  top  there  is  seen  a  bit  of  sky,  and — Btill  more 
incredible- there  is  a  distinct  suggestion  of  blue  about  the  colour 
of  it.  The  chimney  from  the  mside  of  which  this  view  was 
obtotnod  measures  34ft.  square  at  the  base ;  it  is  212ft.  in  height, 
and  lift.  lOln.  in  diameter  at  the  top.  The  engine  and  dynamo 
house  measures  :206ft.  in  length,  80ft.  in  width,  and  43ft.  in 
height.  It  is  lined  with  glazecT  bricks  throughout,  and  the  wall« 
are  ornamented  with  dado,  frieze,  etc,  Tho  building  is  divided 
Into  two  bays,  and  has  a  double  row  of  standards  through  which 
the  steam  conveyer  pipes  will  run  at  one  elevation.  At  another 
elevation  there  is  an  iron  gangway,  or  platform,  and  there  are 
next  reached  longitudinal  girders  on  which  a  10-ton  crane  will 
travel  the  whole  length  of  each  bay  for  facilitating  the  setting  and 
hauling  of  the  raacTiinery.  Underfoot,  as  overhead,  the  work 
afipeara  to  have  been  done  in  a  very  substantial  manner.  Tho 
foundations  and  beds  for  the  engines  and  dynamos  are  of 
Botid  concrete,  and  they  have  been  made  i*2ft.  thick,  in 
order  to  prevent  tho  possibility  of  vibration  and  conseanenta 
annoyance  to  the  tenants  of  the  surrounding  buildings.  Bod-oolta 
have  been  fixed  ready  for  securing  the  engines  and  dynamos,  which 
have  been  already  constructed  and  are  under  order  for  immediate 
delivery.  There  are  to  bo  four  large  vortical  compound  engines  of 
360  h.  p.  nominally,  and  six  other  engines  of  9(>  nominal  horse- 
power, and  the  dynamos,  of  the  Edison-Hopkioson  type,  will 
correspond  with  tho  engines  in  number  and  power.  Provision  is 
made  in  the  engine-house  for  a  switchboard  with  all  the  most 
a])prove<l  appliances  for  controlling  the  electrical  plant  and  regu- 
lating the  current  according  to  requirements.  There  will  also  be 
attached  to  the  works  an  electrical  laboratory  for  the  testing  of 
meters  and  other  work.  The  a^a  of  supply  consists  of  a  square 
which  embraces  the  following  streets  and  other  main  streets 
within  and  adjacent  to  them  —  vix.  :  Deansgate  {from 
Peter  -  street  to  St,  Mary's  Gate),  St.  Mary's  Gate,  St. 
Ann-street,  Markot-street,  Piccadilly,  Portland -street,  Moeley- 
street,  York  -  street.  Spring  -  gardens,  King  -  street,  Prinoess- 
street  {from  Portland  street  to  Albert-square),  John  DiUton-stroet, 
Cross-street,  Albert-square,  South-street,  Oxford-street  (from  Port- 
land-street to  Peter  street),  and  Peter-street.  It  wilt  thus  be  seen 
that  the  square  includcf<  the  very  heart  of  the  city.  Beneath  the 
streets  there  is  at  many  points  a  fearful  and  wonderful  interlacing 
of  pij>e8  for  manifold  purposes  connected  with  tho  life  of  the  city. 
With  pipes  and  tubes  for  gas,  water,  telegraph,  telephone,  and 
pneumatic  purpof>:es  in  profusion,  if  not  in  eoniuaion,  it  ha»  sometimes 
almost  pttssad  the  wit  of  Mr.  Woolor  and  his  statV  to  find  a  clear 
(Missage  for  the  pij)es  or  culverts  containing  the  electric-light  con- 
ductors. The  corner  of  King  street  and  C  ro«setreet,  near  the  old 
Town  Halt,  presented  a  somewhat  difGcuLt  problem,  and  amongst 
other  points  at  which  pipes  were  encoantered  in  embarrass- 
ing numbers  wore  the  corner  of  Prinoem-street  and  Cooper- 
street  and  the  junction  of  Cross-street  with  Markot-street.  These 
and  other  obstacles  have  been  wrestled  with  and  overcome,  and 
now  main  conductors  have  been  laid  of  suthcient  strength  to  carry 
a  current  far  in  excess  of  what  will  supply  40,000  8o.p.  incandes- 
cent Iam{)s,  which  representa  the  capacity  of  tho  plant  that  is  now 
being  installed.  The  wires  by  which  the  current  is  sent  along 
under  the  streets  are  not  wires  at  all,  it  may  be  explained,  but 
bare  copper  strips  clamped  together  to  form  a  square  inch  section, 
and  these  are  put  on  porcelain  insulators  and,  wherever  possible, 
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lighted  that  ni^ht,  and  there  vera  108  to  complete  the 
■3rsbem,  bat  even  that  number  was  very  far  from  being 
safficient  to  light  the  city  of  Glaejjow.  Ho  hoped  to  see 
the  incandescent  lifrbt  in  all  houses,  »hop)»,  ami  ofticci*,  and  200 
or  300  iamiw  in  utl  the  principal  stroetj*  of  the  city— even  all  the 
dark  corners  and  by-streote  lighted  up  M*ith  this  new  illuminant. 
In  that  way  tbcy  might  secure  for  (ilasgow  what  had  been  arrived 
at  in  New  York— a  prodigious  diminution  of  crime  He  did  not 
mean  that  (lla^gow  wua  so  bad  tm  New  York  in  that  respect,  but 
still  thoro  might  be  room  for  improvement.  His  lordship  wiid  the 
citizens  owed  a  debt  of  gratitude  to  the  two  committees,  the 
Electric  Lighting  and  the  Watching  and  Lighting  Committees,  for 
the  harmonious  way  in  whiuh  thoy  nad  acted,  t'ortunately,  here 
there  was  no  counter  interest,  as  both  gas  and  electric  light  were 
in  the  hands  of  the  Town  Council,  and  while  wishing  success  to 
the  Gas  TruBt  of  Glasgow,  they  could  at  the  same  time  wish  every 
success  to  the  electric  light.  Ho  begged  to  mo^'O  a  vote  of  thanks 
to  Mr.  Ure  and  Mr.  Hray,  the  conveners  of  the  two  committees. 

Mr.  Ure  briefly  acknnwiedgwl  tho  compliment. 

Mr,  Gray  also  thanked  Lord  Kelvin  for  tho  vote  of  thanks,  and 
remarked  that  nowhere  was  there  cheaper  and  better  gas  than  in 
Glasgow.  Since  the  gas  trust  passed  into  the  hands  of  the  <.'or- 
poration  the  price  of  gas  had  come  down  from  4s.  7d.  to  &  Od. 
per  1,000  cubic  feet,  and  even  with  thc^o  large  reductione  there 
was  a  profit  of  some  £1.500  a  year.  That  sam  tho  committee 
applied  to  the  extra  lighting  of  the  Btreett*,  which  were  better 
lit  now  than  thoy  had  ever  boon  before.  Tho  amount  of  gaa 
consumed  in  the  utreet  lamps  was  exactly  double  what  it  was 
seven  years  ago.  He  had  to  thank  the  Electric  Lighting 
Committee  for  the  liberal  terms  they  had  given  the  Watching  and 
Lighting  Committee.  The  Lord  Provost  8aid  to  the  comniittee 
that  if  they  went  into  thiK  matter  the  Electric  Lighting  Com- 
mittee would  give  ihom  the  li^rht  as  near  «^  potisible  at  cosit  prico  ; 
and  the  ternif  oti'ercd  and  accepted  Mcrc  l''JO  |jcr  lamp,  as  agrtin(*t 
t'26  paid  in  London.  If  the  scheme  went  on,  an  he  hoitod  it  would, 
they  would  be  able  to  extend  the  electric  lighting  of  the  city  with 

treat  advantage  to  the  public.  It  might  even  be  put  into  all  the 
ywaya  of  the  city,  and  while  a  help  in  the  way  Lord  Kelvin  had 
referred  to,  the  light  would  be  an  attraction  to  the  city  of  tvhich 
they  were  all  so  proud. 
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Fkbruaky  20. 
A  eomblned  ammetor  and  TOltmeter.      William    Richard 

Morrifi,  203,  Wheeler-street,  Birmingham. 
Improvements    In    ttao    sapply    of    elootrlo    cnrront    for 

clootrlc     railway,      tramway,    and     other     purposes. 

(linbcrt  Kapp,  31,Parliumont-Htrcet,  Wo**tmitt>«ter,  Loiidoii, 
ImproTomenta  tn  secondary  battery  plates  or  elements. 

Arthur  Hough  and  Oct^i\  iu(*  March,  14,  New-inn,  Strand, 

London. 
Imv>rovemonte  In  the  preparation  of  oarbon  electrodos 

for   eleotrolytlo   operations.      Kdward  Henry  Liveing; 

ti.  Bream'e-buildingn,  ('hancory-lano,  London. 
ZmproTements  in  the  oonatructlon  of  carbon  electrodes. 

Edward  Henry   Liveing,  6,  Bream'e  buildings.  Chancery- 
lane,  Txindon. 
Improved    process   for    the    prodaotion    of    eleotrolytlo 

copper.       Marcel     Perreur-Lloyd,     5^i,     Chancery-lane, 

London.     (Complete  sijecification. ) 

Fkbkltaky  '21. 

Improvements  in  thermo  -  dynamic  motors.  Alfred 
Charles  Brown,  129,  Algernon-road,  I^^ewisham,  London. 

A  new  or  Improved  oarbon  holder  for  arc  lamps. 
Webster  Storr,  .^7,  Chancery-lane,  London, 

Improvements  *n  olectro-photo^aphy.  Jas}>cr  Waring, 
10,  Kur»j'ell-road,  Albert-road,  I'wkham,  London, 

Improvomontfl  In  armatnre  cores.  Albert  Williaiu 
Smith,  40,  Chancery  lane,  London. 

Improvements  In  eLoctromagnotle  motors.  Paul  Eugene 
Mourot,  Mi,  Lincoln'n  inn  tieldr^,  Lnndoii. 

Improvements  in  telephone  exchange  systems.  John 
Edward  Kingsbury,  24,Southttmpton-buiidingH. Chancery- 
lane,  London.  (The  Western  Electric  Company,  United 
Statea.) 

Improvements  In  elootrlo  oonnootlons.  Edward  William 
Lloyd,  24,  Southampton  buildings,  Chancery-lane,  London. 

FKUlUrAKV    22. 

Improvements  In  and  relating  to  the  distribution  of 
oleotrioal    energy.     William  Lowrie,   117,   Biehopegate- 

Htrect  Within,  London. 
Improvements  in  the  construction  of  field  magnets  for 

dynamo -electric    machines.     Edward   Thomas  Hughe.**, 

38,  Chanceiy-lane,  London.  (Comeliua  V.  DanieU,  United 

SUtes.) 

FEBRtTABY    23. 
Improvements    Ln    and    relating    to    tbe  dlstribntion  of 

electrloal  energy.     William   Lowrio,    117,    Bishopsgate- 

Btroot  Within,  London. 
.  Improvements    In    telographle    receiving    Instrumsnts. 

Johannes  Frydendahl    HotTgaard,   17,  SU  Ann'B-square, 

Manchester. 
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Imprevemonte    In   telegraphic   receiving 

Johanne*  Frydendahl    Hoffgaord,    17,  St. 

Manche(*tcr, 
Improvements   in   storage   baiterles    or    aooamalatora. 

WtUiiiui     F*hilli|.H  Thompson,    (J,    l^rd  Rtreet,    Liverfiool. 

(The  lirm  of  A.  Vui^el,  ilermany.) 
An   Improved    means    of    taking    power    from    cleotro- 

motors      Cliarle:*    Riley    (Garrard   atid    Thomiis    Wdliara 

r*ttiiiiHc'ld,  'i~,  Chancery  lane,  I^ondon. 
Improvements    la    typewriting    telegraph    instraments. 

Walt  or     l^m^doU'lMvieft,     24,      Southampton-buildinga, 

Chancery-lane,  London. 

FhUKr  AKV    24. 
Improvements  in  the  oonstrncUon  of  electrical  measur- 
ing iDfttmments.     Henry  Cartel  LotTt  Holden,  The  Royal 

Ar.-etti'ul,  Woolwich. 
Improvements  io    and  relating    to    eleotrleol   switches, 

partly     nrpllcable    to    other     electrical     applfanoes. 

-Ijinu'^   Henry    Wani    ^nd    Meyer   Hail   lloldstone,   4,  8t. 

AnnV-rtquare,  Manchester. 
Improvements  In  and  relating  to  terminals  fbr  electrloal 

purposes.     .TauioH  Henry   Ward  and   Meyer  Hart  Oold- 

f-tuiic,  4,  St.  AMnV-H(juarc,  Manchester. 
Improvements     in     electrical      measuring      and      other 

Instruments      Franoiti   Uenry   Xalder,  Herbert    Nalder, 

Charloi^  William  Scutt  Crawley,  and  Alfred  Soamee,  16, 

Hod  Lion-Atreot,  Clorkenwcll,  London. 
Improvements   In   dynamo-eleotrle  generators,  motors, 

and  motor  -  generators.     Kankin    Kennedy,   1,   Clifton- 

vill.iH,  I'umdon  B<iuare,  Lon<lon. 
Improvements    in    and    relating    to     dynamo*elecerio 

machines.        William     lx)wrie,     117,    Bithoin'j^jate-fttreet 

Within,  London. 
A  process  for  maintaining  positive  platei  of  secondary 

voltaic  batteries  in  good  operative  condition.      Ludwi}^ 

EpHtein,      2»,       8outh;un|>Lonbuildinj48,     Clmucery-lanc, 

London. 
Improvements  In  means  or  apparatus    for  establishing 

telegraphic    commnnlcatlon    with     trains.      Frederick 

William  tlolby,  36,  Chancery-lane,  London.  (Xicolaa  Jean 

Bapti^Le  Etienne,  France.) 
An  Improvement  In  the  eleotrodes  of  electric,  galvanic, 

and   other    batteries.     Alfred    William    Armstrong,    :20, 

High  Holborn,  London. 

FKBUPARy    25. 
Improvements  In    electric    retouching   of   photographs, 

and    in    apparatus    therefor.      Kankin     Kennedy.    1, 

Clifton-villafl,  (*amden-8(]uare,  London. 
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Turbines. — At  a  students  meeting  of  the  Institution  of 
Electrical  Engineers,  on  Friday,  the  17th  inst.,  a  paper 
will  be  read  on  '*  Turbines,"  by  Mr.  C.  V.  Drysdale. 

Electric  Furnace. — Eleciriciii  gives  (March  2nd)  some 
illustrationaof  M.  Moissan's  artificial  diamonds,  and  also  of 
the  electric  furnace  employed  in  his  interesting  researchoa. 

Teohnioal  Education. —  A  paper  on  *'  Technical 
Education,  its  Progress  and  Prospects,"  by  Sir  Philip 
Magnus,  will  be  given  before  the  Society  of  Arts  next 
Wednesday  at  8  p.m. 

Electricity  in  Mines. — It  is  announced  that  a  pro- 
fessorship of  industrial  electricity  has  been  created  for  the 
French  School  of  Mines.  The  usual  courses  at  this  school 
are  open  to  the  public. 

Train-SignallinBT. — The  Railway  Engineer  is  giving  a 
series  of  articles  on  train-signalling,  electric  and  otherwise. 
Some  bold  diagrams  of  Tyers  tablet  system  are  given  in  the 
March  number,  with  descnption. 

Aooumulator  Traction  in  Berlin. — The  Berlin 
Tramway  Company  has  authorised  experiments  in  electric 
traction  by  means  of  accumulators  on  one  of  its  line.  If 
the  trials  are  satisfactory,  it  is  thought  the  company  will 
establish  a  new  line  worked  by  a;:cumulator  traction. 

Indian-Ink  Stand. — Draughtsmen  are  an  important 
section  of  the  electrical  engineering  industry,  and  they  may 
thank  ua  for  mentioning  a  new  inkstand  for  Indi&a  ink 
invented  by  Mr.  Maginnis.  It  is  in  two  pieces,  revolving 
one  on  the  other  at  a  slant.  By  turning  the  top  on  e  round 
any  desired  angle  of  inclination  can  be  obtained. 

Hayti. — The  French  Submarine  Cable  Company  are 
erecting  the  telegraph  lines  before  connecting  the  seat  of 
government  to  the  important  towns  and  districts  of  the 
Republic  of  Hayti.  For  some  time  a  telephonic  system 
has  been  established,  largely  subventtoned  by  the  Govern- 
ment, which  is  very  progressive.  The  charge  for  telephone 
service  is  five  dollars  a  month. 

Ploughing  by  Macliinery« — M.  Y.  Guidon,  civil 
engineer,  has  an  article  in  Cosnttjs  on  tillage  by  steam- 
engines  in  France.  Messrs.  Boulet  et  Cie.  at  the  last 
exhibition  in  Paris  exhibited  machinery  for  winding  gear 
for  tbii*  purpose,  and  now  that  the  waterfalls  are  being 
utilised  for  electrical  distribution,  it  is  not  improbable 
that  electrical  energy  will  be  applied  in  the  same  way. 

Electric  Traction  at  Brussels. — A  pioneer  company 
has  been  formed  at  Brussels  to  carry  out  a  scheme  for  an 
undergroimd  electric  railway  to  go  the  round  of  the  cit^. 
Oars,  with  motors  attached,  to  carry  40  persons  eachj  are 
proposed,  ^^nd  the  descent  to  the  stations  will  be  made  by 
electric  lifts.  The  construction  of  the  line  will  be  similar 
to  that  of  the  South  London,^nd  Mr.  Greatbead  is  the  engi- 
neer to  the  enterprise. 

Universal  Telegraphic  Honr. — SignorC^sar  Tondini 
de  Quarenghi  has  long  waged  a  single-handed  fight  for  the 
establishment  of  a  universal  hour  for  telegraphic  purposes 
over  the  world.  In  the  Journal  TdU^aphique  he  has  written 
a  series  of  articles  marshalling  his  facts  and  arguments  with 
skiU  and  inaistance  on  this  point.  The  initiative  was  taken 
in  1872  by  the  Turkish  Government  for  a  proposal  to  count 
the  hours  1  to  24  for  all  telegraphic  work  from  a  fixed 
meridian.  Signor  Quarenghi  seems  to  hope  that  Ihissia 
might  accept,  and  if  France  threw  in  the  weight  of  example, 
A  universal  time  might,  be  thinks,  be  hoped  for  by  the  1st 
of    January,  1900.     As   electricity  practically  annihilates 


geographical   time,  there  is  mnch  to  be  said  for  such  a 
proposal. 

Electrical  Books. — There  are  one  or  two  publishers 
who  make  a  special  department  in  electrical  books.  Among 
these  are  Messrs,  Crosby  Lockwood  and  Co.,  whose  pros- 
pectus of  this  class  of  book  has  been  sent  to  us.  The 
"  Standard  Electrical  Dictionary,"  by  T.  O'Conor  Sloano,  is 
one  of  the  most  imposing,  consisting  of  600  pages  with  350 
illustrations,  containing  3,000  definitions.  Some  idea  of 
the  progress  of  electrical  terminology  during  the  last  decade 
or  two  may  be  hereby  gathered.  Mr.  J.  W.  Urqubart's 
books  on  "  Dynamos,"  "  Electric  Light,"  "  Ship  Fitting," 
and  "  Electroplating,"  find  ready  sale.  One  of  the  most 
important  and  generally  useful  is  Kempe's  "  Electrical 
Engineers'  Pocket-book,"  now  in  a  new  edition.  A  catalogue 
of  other  scientific  and  technical  books  is  issued  free  by  the 
same  firm. 

Popular  Xlectrioity. — The  Glasgow  Herald  is  oppor- 
tunely publishing  some  popular  explanatory  articles  on 
"  Electricity  as  an  Illuminant,"  as  a  rule  well  written  and 
accurate.  One  or  two  statements  are,  however,  a  little 
beside  the  truth.  The  article  says  "  a  workman  whose 
hands  were  rough,  dry,  and  horny,  might  handle  with 
impunity  wires  carrying  two  or  three  thousand  volts."  We 
should  not  care  to  see  the  experiment  tried.  In  explaining 
the  three-wire  system  the  writer  seems  to  have  mixed  up 
the  use  of  feeders  with  the  use  of  the  neutral  wire.  The 
three-wire  system  does  not  necessarily  obviate  fall  of  pres- 
sure along  a  length  of  main,  nor  is  this  its  chief  function, 
but  rather  to  save  copper  for  the  same  lighting  capacity. 
The  popular  appreciation  of  explanatory  articles  is  con- 
sidorable,  and  many  papers  are  giving  occasional  attention 
in  this  direction. 

Electric  Railway  Traction. — Herr  Bork,  a  German 
engineer  of  repute,  baa  published  his  opinion  that  electric 
traction  ia  likely  to  have  a  great  future  for  railways.  He 
calculates  that  to  run  trains  at  30  to  50  miles  an  hour, 
electric  motors  would  only  require  60  per  cent,  of  that 
required  by  steam  locomotives.  He  shows  the  gain  sup- 
posing a  train  of  60  tons  at  50  miles  an  hour  on  a  gradient 
of  0*5 ;  the  steam  locomotive  will  require  to  develop 
548  h.p.,  while  electric  traction  would  only  need  380, 
or  an  economy  of  51  per  cent,:  for  35  miles  an  hour  the 
gain  would  be  69  per  cent.,  or  a  mean  of  60  per  cent,  at 
45  miles.  He  gives  the  cost  of  traction  per  kilometre  with 
steam  as  0'521f.,  and  with  electricity  0'346f.,  a  gain  in  cost 
ot  running  of  66  per  cent.,  and  including  considerations  of 
depreciation,  increase  of  number  of  trains  and  speei^l,  he 
considers  an  eventual  gain  of  70  per  cent,  may  be  theoreti- 
cally expected. 

Germany. — Statistics  show  that  Berlin  is  now  lighted 
by  2,916  arc  lanip^,  and  67,459  incandescent  lamps.  In 
addition  to  these  there  are  253  private  installations,  170 
of  which  are  driven  by  steam,  and  83  by  gas.  These  private 
installations  supply  3,287  arc  lamps  and  40,801  incandes- 
cent lamps.  Recently  it  might  have  seemed  to  some  of  U9 
that  we  were  progressing  somewhat  satisfactorily  in 
England,  but  our  German  friends  seem  to  be  taking  to 
the  electric  light  far  more  rapidly  than  we  in  England, 
In  our  last  issue  we  referred  to  the  designs  which 
had  been  prepared  for  the  lighting  of  Strasburg.  It  is 
pro{)Osed  also  to  erect  a  plant  at  Bad  Nauheim.  At 
Upper  Bavaria,  central  stations  are  provided  at  Bruck, 
Erding,  Tolz,  Neuotting,  and  Reichenball.  Water  power 
stations  are  to  be  erected  at  Burghausen  and  Cham.  The 
harbour  of  Magdeburg  is  being  lighted  by  Messrs.  Kummer 
and  Co.,  of  Dresden.  Anyone  who  desires  to  obtain  pretty 
(t)ll  information  as  regards  the  lighting  of  Hanover  should 
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consult  an  article  by  Von  F,  Uppenborn  in  the   Elekhv- 
technischc  Zeiischrift  of  March  3. 

Manloipal  Engineers. — On  Saturday  last  the  firat 
meeting  of  the  year  of  the  home  district  of  the  Association 
of  Municipal  Engineers  and  Surveyors  was  held  in  London. 
There  were  about  60  members  present,  and  in  the  first 
place  they  met  at  Streatham-hill  to  examine  the  cable 
company's  power  station,  after  which  the  members  drove 
to  Fulham  to  view  the  river  wall,  in  course  of  erection 
under  the  Fulham  Vestry.  The  third  visit  was  to  the 
central  station  at  St.  Pancras,  where  tho  members  were 
met  by  Prof.  Robinson,  who  read  a  paper  to  them  descrip- 
tive of  the  station.  We  have  so  often  given  details  of  the 
installation  at  this  station — and  quite  recently  we  gave  a 
balance-sheet  of  the  working — that  it  is  unnecessary  to  do 
more  than  call  attention  to  the  fact  that  so  many  engineers 
|>aid  it  a  visit.  Many  of  these  engineers  have  stations  in 
their  own  districts,  and  some  are  preparing  information  for 
their  authorities  on  the  subject  of  electric  lighting.  All 
seemed  very  much  interested  in  the  work  which  is  being 
carried  on  by  the  St.  Pancras  Vestry. 

Ratheninm.— The  usefulness  of  electricity  in  chemical 
science  was  forcibly  demonstrated  at  the  Acod^mie  dea 
Sciences  on  February  27,  when  M.  Troost  presented  an 
ingot  weighing  4Alb.  of  ruthenium,  a  metal  only  found  in 
the  minutest  quantities  associated  with  platinum.  The 
mass  shown  to  the  Academie  is  probably  greater  than  the 
whole  of  the  rest  of  the  specimens  possessed  by  the  world's 
chemical  laboratories.  It  was  preparedly  M.  Joly  with  the 
aid  of  the  dynamos  of  the  Paris  electrical  laboratory  by 
heating  the  residues  of  the  preparation  of  iridium.  M.  Troost 
announced  that  M.  Joly  ho[jed  to  prepare  an  ingot  of  261b. 
Anent  this  product,  M.  Bertrano  related  that  the  interna- 
tional metre  was  to  be  formed  of  an  alloy  of  10  per  cent, 
indium  and  90  per  cent,  platinum.  By  a  mistake  made  by 
one  ot  the  assistants,  a  certain  quantity  of  ruthenium  was 
put  into  the  ingot  from  which  the  standard  metres  were 
made,  and  although  it  no  ways  changed  the  density  and 
coefficient  of  expansion,  the  standards  were  rejected,  causing 
a  loss  of  some  hundreds  of  thousands  of  francs,  M.  Troost 
exhibited,  besides  the  large  ingot  of  ruthenium,  a  small 
sample  of  melted  ruthenium. 

Eleetroljrtio  Prodaotion  of  Lead  Oxide. — Hydrated 
oxide  of  lead,  employed  in  chemical  industry  for  several 
purposes,  may  be  prepared  electrolytically  by  the  following 
process,  described  in  the  Iievu€  de  Chimie  Indusimlle. 
Electrodes  of  lead  are  immersed  in  a  10  per  cent,  solution 
of  nitrate  of  soda,  contained  in  a  vessel  furnished  with 
porous  diaphragm.  Nitrate  of  lead  is  formed  on  one  side, 
and  caustic  potash  on  the  other.  When  the  current  has 
acted  for  a  certain  time,  the  liquids  are  poured  into  a 
second  vessel  provided  with  an  agitator  ;  the  soda  and 
nitrate  of  lead  produce  oxide  of  lead  and  nitrate  of  soda, 
which  re-forms.  This  is  passed  to  a  filter  press  to  collect 
the  oxide  of  lead,  and  the  liquid  is  poured  into  the  vessel 
with  [)orous  partition  for  a  fresh  operation.  The  lead 
oxide  is  washed,  dried,  and  ground.  The  operation  may 
be  rendered  continuous  by  constantly  feeding  the  two 
compartments  of  the  first  vessel  with  regenerated  nitrate 
of  soda  j  an  equal  volume  of  liquid  will  flow  into  the 
agitating  vessel.  This  liquid  is  drawn  off  by  a  pump  to 
the  filter  press,  and  the  clear  liquid  is  returned  to  the 
electrolyser.  An  ampere-hour  produces  4-5  grammes  of 
lead  oxide. 

Meteorolo^cal  Problema. — A  lecture  will  be  given 
by  Mr.  Shelford  Bidwell,  F.R.S.,  before  the  Royal  Meteoro- 
logical Society,  at  25,  Great  George-street,  Westmiitster,  on 
Wednesday,  the  15th  inst.,  at  7  p.m.,  on  "Some  Meteoro- 
logical Problems/'  which  will  be  illustrated  by  experiments. 


The  following  is  the  syllabus  of  what  would  seem  to  be  a 
most  interesting  lecture  :  Probable  sources  of  atmospheric 
electricity  ;  experiments  showing  electrification  produced 
by  evaporation  and  by  friction  of  dust ;  different  fomu 
assumed  by  the  lightning  flash  and  their  probable  causes  ; 
photograph  of  flashes  and  electric  sparks;  projection  of 
Leyden  jar  discharge — its  resemblance  to  lightning  ;  phos- 
phorescence of  the  air — illustration ;  duration  of  flash — 
experiment  with  revolving  disc  painted  in  sectors  ;  the 
flicker  of  lightning  and  its  explanation — illustration  with  a 
vacuum  tube;  efficiency  of  lightning  conductors ;  Lodge's 
two  forma  of  lightning  discharge — illustrated  ;  darkness  of 
thunder  clouds,  and  large  rain  drops  of  thunder  showers  ; 
electrification  of  steam  jet  and  water  jet ;  dust  in  the  air 
essential  for  condensation  of  water  vapour  ;  colour  of  the 
sky  ;  Abney's  experiment  illustrating  the  formation  of 
sunset  colours. 

Electricity  at  Maaohester. — Mr.  W.  W.  Haldane 
Gee,  of  the  electrical  engineering  department  of  the 
Municipal  Technical  School,  delivered  a  lecture  on  Tuesday 
in  the  Newton  Heath  Public  Hall  on  "  The  Electric  Light.'* 
Mr.  Councillor  Rothwell  presided.  Mr.  Gee  explained  at 
length  the  development  of  electric  lighting.  The  incandes- 
cent lamp,  he  considered,  made  a  fairly  ideal  means  of 
lighting,  as  it  was  not  only  powerful,  but  absolutely  free 
from  such  noxious  products  as  were  thrown  off  by  gas  and 
otherartificial  lights.  If  a  properinstallation  weremadethere 
was  small  danger  of  fire^  but  it  was  absolutely  necessary  that 
the  installation  should  be  perfect.  Although  great  progress 
had  been  made  in  London  with  the  electric  light,  London 
having  a  lighting  power  equivalent  to  half  a  million  8  c.p., 
we  might  expect  in  the  near  future  to  see  this  greatly 
enlarged.  Electric  lighting  was  dearer  than  gas,  but  it  had 
many  compensations.  Describing  the  Manchester  installa- 
tion, Mr.  Gee  remarked  that  it  was  the  only  five-wire 
system  in  the  kingdom.  In  Paris  the  five-wire  system  was 
found  to  work  well.  He  believed  that  the  Manchester 
installation  would  be  of  very  great  advantage.  A  vote  of 
thanks  was  accorded  the  lecturer. 

Sconomio  Considerations. — The  current  journal  of 
tho  Manchester  Association  of  Engineers  contains  the  full 
text  of  Mr.  B.  H.  Thwaites's  paper  on  the  generation  of 
RM.F.  in  the  coalfields,  and  the  discussion  thereon.  The 
paper  will  be  found  in  our  issues  of  last  December,  but 
some  points  in  the  discusaion  may  be  noticed.  It  is  inte- 
resting to  know  that  Mr.  T.  Ashbury,  a  past-president  of 
the  association,  was  associated  with  Mr.  AVilde  in  producing 
the  first  electric  searchlight  which  was  put  on  any  vessel. 
It  was  put  on  a  steam  vessel  tn  the  Thames,  and  subse- 
quently four  similar  lights  were  ordered  by  the  Government 
for  men-of-war.  Therefore  Manchester  claims  the  credit  of 
putting  the  first  electric  searchlight  on  any  English  vessel. 
Several  members  who  had  installations  in  mills  took  part  in  the 
discussion,  and  Mr.  Barthane  remarked  that  four  years  ago 
an  installation  was  put  down  at  Portwood  Mills,  Stockport. 
The  dynamos  were  run  from  the  mill  engine,  "  and 
the  installation,  by  their  own  calculations  and  tests, 
showed  that  a  clear  saving  of  10  or  12  per  cent,  had 
accrued  as  compared  with  gas."  In  a  short  communication 
sent  to  the  association,  Mr.  J.  Swinburne  called  attention 
to  the  apparent  neglect  of  engineers  to  enquire  into  the 
possibilities  of  electric  motors,  and  contended  that  "as 
soon  as  electric  motors  are  familiar  to  engineers  and  mill- 
wrighu,  belting,  pulleys,  and  shafting  will  disappear.  It 
is  only  a  question  of  time." 

Joomal — We  have  received  the  issue  of  the  Journal  of 
Electrical  Engineers  which  contains  the  continuation  of 
the  discussion  of  Prof.  Fleming's  paper  on  transformers. 
Prof.  Fitzgerald's  remarks  on  the  eddy  currents   are  aug- 
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g68tire  with  reference  to  minor  effects  which  may  become 
important  Prof.  Perry's  explanation  of  the  voltage  drop 
Iq  tran&formerB  is  given  in  full.  Mr.  Sparks  gives  a  good 
deal  of  practical  information  on  Ferranti  transformers. 
The  method  of  measuring  true  watts  in  the  workshop  is 
thus  given  :  Not  having  facilities  for  measuring  the  watts 
on  the  high-pressure  aide,  the  efficiency  of  two  trans- 
formers is  always  taken  together.  The  watts  are  measured 
on  the  low-pressure  side,  the  two  high-pressure  aides 
are  connected  together,  and  the  energy  is  taken  from 
the  second  low-pressure  side.  The  efficiency  is  then 
taken  and  the  losses  divided.  A  Siemens  dynamometer  is 
used.  Prof.  Kennedy  puts  it  on  record  that  he  thinks  a 
serious  error  of  judgment  has  been  made  by  those  who 
insist  that  loss  due  to  magnetiaing  current  might  be 
neglected  if  the  transformers  had  a  high  efficiency  all 
round.  High  efficiency  is  important,  but  where  separate 
transformers  are  used  something  in  the  efficiency  could  be 
sacrificed  if  we  could  diminish  the  frightful  loss  occurring 
with  open  secondary.  From  two-thirds  to  five-sixths  of 
the  whole  losses  are  due  to  this  cause.  Dtiring  the  lower 
day  loads  the  work  is  often  doubled^  and  InBtead  of  getting 
(u  at  St.  Pancras)  even  3d.  a  unit,  it  has  to  be  done  for 
nothing.  Mr.  Preece's  presidential  address  also  appears  in 
full  in  this  number  of  the  Jomiuil. 

Catalograe. — Messrs.  Johnson  and  Phillips  are  well  in 
evidence  this  week  at  the  Paddingtou  electric  light  station, 
and  their  catalogue  of  electrical  machinery  comes  oppor- 
tunely. For  solid  engineering  and  workmanlike  electrical 
apparatus  there  are  few  Grms  that  stand  higher  in  the 
world.  Kapp  dynamos  and  Brockie-Pell  arc  lamps  are 
well  known  by  everyone  dealing  with  electric  light,  and 
these  are  magnificently  illustrated  in  this  catalogue^  which 
bears  upon  its  front  page  fac  similos  of  the  gold  medals 
obtained  at  the  Crystal  Palace  Eicbibition.  The 
continuous-current  machines  are  Hrat  illustrated,  and 
lists  are  given  of  types  giving  current  Si),  65,  and 
105  volts,  with  fHll  details  and  code  words  for  quick 
ordering.  The  combined  sots  have  a  good  reputation — 
the  Willans-Kapp  combination  supplied  by  Messrs. 
Johnson  and  Phillips  when  tested  had  a  record  combined 
efficiency  of  84*6  per  cent,  the  electrical  efficiency  being  96 
per  cent.,  and  the  water  consumption  27lb.  per  electrical 
horse-power  hour.  The  Davey-Paxaaan-Kapp  set  which 
drew  much  attention  at  the  Crystal  Palace  Exhibition, 
here  is  accorded  honoured  place.  For  large  low-pressure 
current  central  stations,  these  large  steam  dynamos,  direct 
or  belted,  are  specially  designed,  and  have  been  used  in  the 
most  celebrated  stations.  St.  Pancras  has  1 1  of  them,  all 
remarkably  efficient  and  effective.  A  photograph  of  this 
vista  of  dynamos  is  given  in  the  catalogue,  as  well  as  hand- 
some photographs  of  the  Brockie-Pell  lamps  in  Tottenham 
Court  road  for  the  same  Vestry.  "  D.P."  accumulators, 
measuring  instruments,  cables,  and  insulators  are  also  illus- 
trated. A  set  of  code  words  completes  a  very  handflome 
catalogue. 

Sleotric  Towage    and    Eleotrio  Brakes. — The 

attraction  of  iron  to  iron  in  electromagnetism,  as  is  well 
known,  increases  enormously  as  the  distance  diminishes^ 
and  at  actual  contact  is  at  its  highest  effectiveness.  The 
force  of  this  magnetic  contact  can  hardly  be  said  to  have 
been  utilised  in  practice  to  the  extent  that  it  might 
easily  be  made  to  do.  Electric  brakes  form  one  appli- 
cation of  surface  magnetic  attraction  that  has  been 
attempted  with  some  success  in  England,  notably 
ft  year  or  two  ago,  at  Sutton  Coldfield  for 
railway  carriages ;  but  we  do  not  remember  to 
have  heard  of  any  very  extensive  use  of  this 
electrio    brake,    notwithstanding    that    its     empluymeot 


seems  attended  with  advantages  in  quickness  of  stoppage. 
M.  de  Bovet,  in  France,  has  recently  taken  up  the  problem 
and  elaborated  a  method  of  electrical  towage  of  barges  in 
order  to  decrease  the  length  of  chain  that  must  be  used 
to  obtain  the  necesssary  adhesion  by  mechanical 
means.  He  h  as  also  applied  it  to  brakes  for  fast 
and  loose  pulleys  and  for  railway  trains  with  soma 
success.  The  great  [advantage  of  electrical  friction  is  that 
the  adherence  is  obtained  with  no  exterior  action — the 
magnetic  forces  are  all  exercised  in  an  interior  closed 
circuit,  60  that  strong  elastic  pieces  are  not  necessary.  The 
dimensions  of  the  apparatus  needed  are  also  small,  and  the 
regulation  of  brake  power  easy.  The  utilisation  of  magnetic 
forces  at  surfaces  would  seem  to  offer  some  field  for  further 
investigation  and  experiment,  and  as  electricity  more  and 
more  invades  the  provinces  of  mechanical  science,  ite 
utilisation  may  become  increasingly  important. 

ELeotricity  in  Cliemlcal  Laboratories. — The  em- 
ployment of  electricity  in  quantitative  analysis  is  now  a 
definite  branch  of  chemical  work,  but  an  extended  service, 
says  U Eleciriden^  may  bo  rendered  by  electricity  in  chemical 
laboratories.  A  new  method  of  purification  of  mercury 
may  be  mentioned,  due  to  HeiT  Jaeger,  of  the  Physical 
Institute  of  Berlin,  based  upon  the  electrolysis  of  nitrate  of 
mercury  to  precipitate  alkaline  metals  and  zinc  ;  the  use  of 
the  electric  crucible  may  be  also  applied  with  equal  success 
to  many  other  reactions.  ButJ  for  all  these  applications  a 
source  of  current  is  required.  Up  to  the  present  the 
Bunsen  cell  has  been  the  favourite  source;  but  the 
numberless  minor  troubles  which  accompany  the  use  of 
batteries  encourage  the  use  of  other  means.  It  is  true 
the  number  of  ccntriil  stations  are  constantly  increasing, 
and  soon  every  town  ol  any  importance  may  expect  to 
have  its  public  supply.  But  until  this  happens  it  is  certain 
that  many  exponmentera  are  often  stopped  for  want  of 
convenient  source  of  supply.  An  original  installation 
made  by  Dr.  Karl  Elbs,  at  Freiburg,  and  described  in  the 
Chnnid'cr  Zdiungj  is  therefore  worthy  of  mention.  The 
primary  source  is  a  Gulcher  thermopile  of  66  elements, 
which  charge  eight  accumulators  of  a  capacity  of  eight 
ampere-hours  each.  They  are  divided  into  two  groups, 
which  can  be  connected  in  different  ways.  The  thermo- 
pile is  heated  by  gas,  its  voltage  is  4*  1  volts 
and  its  interior  resistance  0-88  ohm,  so  that  a 
maximum  of  about  six  watts  can  be  obtained,  and  for 
this  the  consumption  of  gaa  per  hour  ia  180  litres.  The 
accumulators  are  of  the  type  used  in  the  German  telegraph 
office,  with  three  plates  only,  giving  a  maximum  output  of 
three  amperes.  They  are  charged  in  parallel,  and  a  complete 
charge  is  given  in  3D  hours ;  but  as  a  rule  they  are  kept 
constantly  charged.  It  has  not  been  found  necessary  to 
prottict  the  various  instruments  From  the  fumes  of  the 
laboratory,  and  the  eerviceableness  and  convenience  of  the 
installation  has  been  much  appreciated. 

Elootrio  Manufactore  of  Chloral. — The  prepara- 
tion of  chloral  is  thus  carried  on  electrically,  according  to 
the  Revue  de  Chimie  Iruhtstridle.  In  an  alembic,  separated 
in  two  by  a  porous  partition,  is  placed  a  hot  concentrated 
solution  of  chloride  of  potassium ;  in  one  compartment  is 
placed  the  positive  plate  formed  by  a  plate  of  carbon  with 
rough  surface,  and  in  the  other  a  plate  of  copper.  A  strong 
current  is  passed  sufficient  to  disengage  chlorine  freely  in 
the  positive  compartment,  and  gradually  a  thin  stream  of 
alcohol  is  brought  in.  A  better  result  is  obtained  by 
making  the  carbon  plate  act  as  agitator  to  mix  the  alcohol, 
and  the  liquid  charged  with  chlorine.  For  100  grammes 
of  alcohol  thore  will  be  required  220  litres  of  chlorine, 
or  316  grammes,  corresponding  to  the  decomposition  of 
600  grammes  of  potassium  chloride.     A  horse-power  hour 
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gives  off  64*5  grammes  of  chlorine.  With  these  data,  the 
dimeDsiona  of  the  apparatus  and  the  power  required  to 
produce  a  given  amount  of  chloral  can  be  calculated.  The 
operation  must  be  carried  out  at  lOOdeg.  C.  At  the  com- 
mencement of  the  reaction  a  considerable  quantity  of  hydro- 
chloric acid  is  generated  ;  this  is  given  off  from  the  positive 
compartment,  bubbling  into  the  negative  compartment, 
where  it  forms  caustic  potash,  and  regenerates  the  chloride 
of  potassium  ;  the  excess  goes  off  by  a  tube  into  the 
chimney.  Hydrated  chloral  is  thus  obtained.  The  liquid 
is  distilled  until  what  passes  is  not  clouded  on  testing  by  a 
solution  of  potash.  The  distilled  liquid  is  saturated  with  sea- 
salt  or  chloride  of  potassium  to  separate  the  chloral  hydrate 
under  the  form  of  a  oil  which  is  decanted  and  distlHed  on 
sulphuric  acid,  collecting  the  principal  product  between 
94deg.  and  99deg.  if  chloral  anhydrate  ta  required.  One 
horsepower  produces  50  grammes  of  chloral.  The  same 
process  applies  for  obtaining  chloral  from  sugar  glucose  or 
starch.  Preference  should  be  given  to  glucose,  which  is 
dissolved  in  a  solution  of  chloride  of  potassium,  A  strong 
curient  is  passed  as  explained  ;  100  grammes  of  glucose 
require  90  to  100  grammes  of  chlorine  to  effect  the  trans- 
formation. One  horsepower  hour,  in  the  experiments 
conducted,  only  gives  20  grammes  of  chloral. 

DiamondMakiiiff  by  Eleotrioity. — M.  Henri  Moia- 
san  has  made  a  preliminary  communication  to  the  Acad^mie 
des  Sciences  on  the  production  of  varieties  of  carbon^  amor- 
phous carbon,  graphite,  and  diamond.  Analytic  experi- 
ments were  first  carried  out,  which  have  enabled  him  to 
determine  the  composition  of  diamond  ash,  to  discover  the 
presence  of  miscroscopic  diamonds  in  the  Cape  blue  clay 
and  certain  new  properties  of  crystallised  carbon.  These 
first  researches  have  led  M.  Moissan  to  study  the  solubility 
of  carbons  in  certain  metals,  such  as  magnesium,  aluminium, 
iron,  manganese,  chromium,  uranium,  silver,  platinum,  and 
in  a  metalloid — silicium.  In  the  course  of  those  researches 
he  has  obtained  new  varieties  of  graphite,  but  not  carbon  of 
great  density.  M.  Moissan  then  made  experimenta,  using 
great  pressure,  under  the  following  conditions.  Sugar 
carbon  is  strongly  compressed  in  a  soft  iron  cylinder, 
closed  by  an  iron  screw.  In  an  electric  furnace  150  to  200 
grammes  of  soft  iron  is  melted,  an  operation  only  requiring 
a  few  minutes  ;  then  in  this  molten  liquid  is  rapidly  placed 
the  cylinder  containing  the  carbon.  The  crucible  is  drawn 
out  of  tbe  furnace  and  dipped  in  a  bucket  of  water.  A 
crust  of  solid  iron  ia  thus  rapidly  formed,  and  when  this 
crust  is  a  dark  rod  the  whole  is  taken  out  of  the  water 
and  allowed  to  cool  in  air.  The  metallic  jacket  is  then 
attacked  by  boiling  hydrochloric  acid  until  no  further 
reaction  of  iron  salts  is  apparent.  There  remains  three  kinds 
of  carbon — some  graphite,  a  small  quantity  only  if  the 
cooling  baa  been  quick  ;  a  carbon  of  chestnut  colour,  in  thin 
twisted  strips,  seemingly  subjected  to  strong  pressure  j  and, 
finally,  a  small  quantity  of  dense  carbon.  To  separate  the 
latter,  it  is  treated  successively  and  several  times  over  by 
nitric  acid,  boiling  sulphuric  acid,  and  hydrofluoric  acid, 
then  by  chlorate  of  potash  and  fuming  nitric  acid,  and, 
lastly,  by  bromoform.  Certain  small  fragments  which 
scratch  ruby  are  obtained  ;  these,  when  heated  in  oxygen 
at  l,000d6g.  C,  disappear.  Some  are  of  a  dark  grey  tint, 
seemingly  identical  to  ordinary  black  diamonds  ;  others  are 
transparent  with  greasy  surface,  absorbing  light,  and  bear- 
ing parallel  and  sometimes  triangular  strise,  and  their  com- 
bustion leaves  an  ash  in  every  way  identical  with  diamond 
ash.  Other  methods  have  furnished  fragments  of  diamonds 
similar  to  those  found  in  the  blue  clay.  Carbon  sugar, 
heated  in  boiling  silver  and  suddenly  cooled,  yielded  black 
diamonds.  Of  the  whole  number  of  experiments  carried 
out  by  M.  Moissan  a  few  only  have  yielded  very  small  trans- 


parent crystals,  but  these  have  been  obtained,  and  the 
artificial  production  of  diamonds  baa  therefore  been  accom- 
plished. These  results,  we  may  add,  are  similar  to  thoso 
obtained  some  time  ago  by  Mr.  Hannay  in  Scotland,  but 
by  a  rather  different  process. 

Eleotrio  Motors  for  Factories. — A  lecture  oa 
"  Electricity  as  a  Motor  Power  for  Factories  "  was  delivered 
by  Mr.  Alexander  Siemens  before  a  large  audience  of  the 
Birmingham  Association  of  Mechanical  Engineers  at  tbe 
Grand  Hotel,  Birmingham,  on  Saturday  last.  Mr.  A. 
Driver,  president,  occupied  the  chair.  Mr.  Siemens  stated 
tbe  pleasure  it  gave  him  in  addressing  a  Birmingham 
audience.  His  lecture  was  illustrated  by  some  excellent 
diagrams,  and  there  was  also  exhibited  a  number  of  elec* 
trical  appliances,  their  construction  and  use  being  fully 
explained.  The  simplicity  of  the  construction  of  the 
machines,  he  said,  was  very  marked,  and  that  was  the  first 
point  he  brought  before  the  notice  of  his  audience.  Little 
attention  was  required  to  look  after  such  appliances  as 
compared  with  machinery  for  other  motive  powers.  Allu- 
sion was  made  to  two  locomotives  which  had  been  con- 
structed by  Messrs.  Siemens,  and,  after  they  had  each  run 
20,000  miles,  one  was  inspected  byLordKelvin.andtheresult 
was  highly  satisfactory.  The  first  set  of  brushes  were  still 
in  use,  and  to  have  a  motor  to  run  20,000  miles,  and,  say, 
using  only  one  pair  of  brushes  per  year,  could  not  be 
considered  serious.  Sir  William  Siemens  had  proved 
the  advantage  of  saving  both  expense  and  trouble  by 
using  an  electric  motor  in  bis  garden  for  pumping  water, 
in  place  of  driving  a  steam-engine.  Electric  motors, 
besides  being  quite  compact,  were  very  light  in  weight, 
considering  the  power  they  exerted.  There  was  no  neces- 
sity for  providing  heavy  foundations,  as  required  when 
other  powers  were  provided.  The  ideal  way  of  applying  any 
electric  motor  was  that  every  machine  tool  should  get  its 
electric  motor,  and  so  dispense  with  strong  columns  for 
buitdings.  and  to  avoid  the  use  of  ahafting,  countershafting, 
banding,  and  pulleys — all  these  being  a  consideration  on 
the  capital  outlay.  Ho  then  referred  to  the  alterations 
which  bad  taken  place  at  their  works  at  Woolwich,  where 
electricity  had  superseded  steam  at  a  saving  of  a  consider- 
able amount  of  space,  of  X800  a  year  in  wages,  in  addition 
to  a  lafge  quantity  of  coal,  which  they  must  admit  was  a 
great  conaideration  in  maintenance.  In  the  transmission  of 
power  there  was  a  saving  by  the  adoption  of  electricity,  as 
shown  by  an  engineer  who  read  a  paper  before  the  Belgian 
Society  of  Engineers  on  tbe  construction  of  the  small-arms 
factory  at  Li6ge.  The  calculation  as  to  what  would  be  tbe 
best  way  of  obtaining  power  was  carefully  gone  into ; 
whether  to  have  one  or  two  steam-engines,  and  then  as  to 
bow  to  transmit  the  power,  whether  by  shafting  and  belting, 
by  ropes  or  electricity.  The  results  were  that  with  elec- 
tricity he  was  sure  he  could  count  on  70  per  cent,  of  the 
indicated  horae-power  being  rendered  at  the  machines, 
and  with  the  ahafting  not  more  than  about  60  or  63  per 
cent,  could  possibly  be  obtained.  Electricity  was,  there- 
fore, decidedly  superior  to  the  other  method  of  transmission. 
By  tbe  establishment  of  central  stations,  small  works  could 
obtain  electric  power.  They  would  then  be  able  to  have 
the  facility  of  being  placed  much  more  on  the  footing  of 
large  works,  as  far  as  their  source  of  power  was  concerned, 
but  as  to  how  that  system  would  develop  it  was  very 
difficult  to  foretell.  It  was  quite  certain  that  electrical 
motors  for  industrial  purposes  generally  would  make  a 
lasting  impression,  and  that  they  were  of  the  greatest 
possible  importance  for  the  future  development  of  their 
induatnes.  A  discussion  followed  the  reading  of  the 
paper.  The  chairman  moved  a  hearty  vote  of  thanks  to 
the  lecturer  for  his  instructive  and  valuable  address. 
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UGHTING  BY  PHOSPHORESCENT  TUBES. 


We  have  had  the  pleasure  of  introducing  the  electrical 
public  to  a  goo<lly  number  of  advances  in  science  during  the 
l&st  few  years,  and  of  explaining  with  as  much  clearness 
as  pouible  the  principles,  at  first  seemingly  somewhat 
tangled,  upon  which  the  practical  results  are  based.  High- 
tansioD  work    generally    has   developed   with  leaps    and 
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bounds,  rotary  current  has  sto[>pQd  into  the  Bold,  high- 
frequency  currents  hare  yielded  results  seemingly  magical, 
and  in  all  this  those  most  antique  pieces  of  apparatus,  the 
Leyden  jar  and  the  KahmkorfT  coil,  have  [tlayed  an 
important,  and  ever-increasingly  important,  part,  The 
G^issler  tubes,  invented  in  the  very  early  days  at  Bonn, 
having   long   served  as  the   standing  wonder    of    gaping 


light  without  beat  'Tis  a  consummation  devoutly  to  be 
wished ;  and  the  rich  reward  that  is  promised  to  the  inventor 
of  true  "  ^low  "  lamps  is  certainly  not  less  than  awaits  the 
iuveutor  of  "electricity  direct  from  heat." 

Amongst  the  experimenters  who  have  done  much  in  a 
quiet  and  persistent  way  in  the  domain  of  extreme  high- 
tension  and  vacuum  tube  research  are  Mesais.  Pyke  and 
Harris^  who,  together  with  Sir  David  Salomon!,  hare 
carried  out  the  practical  utilisation  of  phoaphorescent  tube 


Dlft0rain  of  Connoctiona  for  Phoi^horMoeut  Tobat. 

lighting  to  a  degree,  which,  if  it  cannot  be  said  to  solve  the 
long-discussed  problem,  is  yet  attended  with  very  sugges- 
tive and  satisfactory  results.  At  various  Royal  Society 
and  other  conversazioni  displays  of  phosphorescent  tube 
lighting  of  some  extent  have  been  made,  and  it  is  with 
interest  that  we  have  learnt  particulars  of  vacuum-tube 
lighting  for  both  theatres  and  private  houses  that  have 
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crowds  at  popular  lectures  when  whizzed  around  in  circles 
and  displayed  in  letters  of  phosphorescent  light,  or  discoursed 
upon  by  scientists  in  lecture  theatres  in  fascinatingly  iute- 
fiting  considerations  of  molecular  bombardment,  these 
'tubes  now  are  receiving  the  earnest  attention  of  electrical 
experimenterE  with  the  fond  and  not  chimerical  hope  that 
in  the  illumination  of  the  tubes  lies  the  desired  secret  of 
practical  lighting  by  glow-worm  or  phosphorescent  light — 


been  carried  out  on  the  system  thus  brought  forward.  At 
the  works  in  New  Tothill-street,  Westminster,  Mr.  Pyke, 
in  conjunction  with  Sir  David  Salomons,  has  been  carrying 
out  a  number  of  experiments  in  this  interesting  and  en- 
ticing field  of  research.  Quite  a  large  glass-blowing  labora- 
tory is  kept  going  for  the  production  of  all  kinds  of  vacuum 
tubes — a  very  favourite  form  now  adopted  being  that  of 
a  closed  coil,  or  spiral  of  thin  glass  tuboi  between  two  small 


bulbs.  This  coil,  when  made  phoephoresceut,  gives  out  a 
f&irly  brilliant  cool  light,  using,  it  is  calculated,  about  one 
watt  per  foot  of  tube  lighted. 

The  difficulty  with  these  tubes  is  that  when  brilliantly 
phosphoresced  they  become  heated,  and  there  is  trouble  from 
melting  of  the  glass  after  some  interval  of  use.  A  further 
difficulty  has  been  the  necessity  for  the  use  of  condensers 
to  properly  light  the  tubes,  and  condensers  are  both  frail 
and  cumbrous.  In  any  case  the  tight  is  never  very 
brilliant — not  sufficiently  so,  for  instance,  to  take  the  place 
of  ordinary  incandescent  lamps,  though  for  the  lighting  of 
conservatories,  where  a  soft  and  moonlight  effect  is  desired, 
the  groups  of  phosphorescent  tubes  produce  an  admirable 
effect,  and  many  houses  are  now  having  such  "  glow  " 
lamps  added  to  the  other  lighting. 

Before  alluding  to  improvements  that  have  recently 
been  made  in  this  class  of  lighting,  it  may  be  interesting  to 
explain  the  principles  upon  which  the  lighting  of  these 
tubes  has  been  carried  out  in  experimental  form. 


PhoephoreMcnt  Tube  Lamp. 

An  alternating;  current  is,  of  course,  necessary,  and  the 
inductor  machine  recently  patented  by  Pyke  and  Harris  is 
a  very  convenient  form  of  dynamo  to  be  used  for  private 
installations,  being  small,  cheap,  and  compact^  though  for 
town  houses  the  alternate  currents  from  the  supply  mains 
can  be  used.  This  inductor  dynamo  is  herewith  illua- 
H     tratodf    and     is     worth     the     attention     of     engineers. 
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Vnolom  Spray  Lamp. 


The  woodcut  represents  a  six-unit  machine,  which 
will  light  60  l6-c.p.  lamps,  though  but  20in.  by  15in. 
by  21in.,  and  weighing  7cwt.  In  the  figurOi  B  represontfi 
the  magnetic  mass  forming  an  annular  space  for  the  in- 
ducing coil,  D  is  the  inducing  coil,  R  and  R  are  laminated 
rings  with  polar  projections  wound  with  armature  coils, 
J  J  are  laminated  inductors  which  alone  rotate^  and  the 
completion  of  the  magnetic  circuit  causes  the  current.  It 
will  be  noticed  that  the  whole  arrangement  of  the  machine 
is  far  more  solid  than  any  other  dynamo  as  yet  in  use,  and 
for  the  same  space  occupied  ia  the  most  energetic.  The 
whole  machine  consists  of  two  castings,  some  iron  stamp- 
ings, and  wire  coils,  and  is  thus  very  cheap  to  construct. 
Like  machines  worked  on  the  inductor  principle,  it  has  the 
advantage  of  no  rotating  wire;  and  a  further  advantage  is 


that,  in  case  of  the  failure  of  one  or  several  of  the  coils, 
there  is  a  fuse  arrangement  attached  to  each  connection 
which  melts  before  the  current  from  the  active  coils  passes 
into  the  defective  one. 

To  light  the  vacuum  tubes,  a  tension  of  50,000  or  100,000 
volts  is  desired,  and  this  is  produced  by  a  specially -wound 
transformer  in  oil,  of  the  type  that  Messrs.  Fyke  and 
Harris  patented  and  have  produced  for  some  years.  This 
transformer  is  plunged  in  dehydrated  oil,  which  is  kept  in 
circulation  by  an  arrangement  of  tubes  like  those  in  hot- 
water  heaters.  These  transformers  are  expensive,  and 
have  been  lately  replaced  by  a  difierent  arrangement. 

Having  the  current  at  high  pressure,  the  next  question 
ia  the  arrangement  most  desirable  in  practice  for  con- 
necting the  tubes.  The  tubes  are  lighted  by  induction 
effects,  and  the  peculiar  arrangement  of  connecting  the 
condensers  in  pai^llel  and    the  tubes  in    series    is  here 
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illustrated  for  the  first  time.  Mr.  Pyke  has  made  careful 
experiments,  and  finds  that  to  properly  phosphoresce  tubes 
of  liri,  internal  diameter  one  square  foot  of  tinfoil  con- 
denser is  required.  To  light  tubes  of  -jV'"-  diameter,  which 
have  been  generally  employed^  condenser  sheets  jin.  square 
are  therefore  required  to  give  the  desired  effect. 

On  one  side  of  a  glass  plate  a  number  of  condenser 
sheets  are  arranged  of  the  size  desired » and  these  are  all 
connected  in  [)araUel  to  the  high-tension  circuit,  as  shown 
by  dotted  lines  on  the  figure,  the  dotted  lines  representing 
the  under  side  of  the  sheet  of  glass.  On  the  upper  side, 
the  vacuum  tubes  are  connected  from  one  condenser  plato 
to  another^  several  in  aeries,  tubes  of  the  same  kind  only 
on  any  wire,  usually  to  make  a  total  of  1ft.  of  tube.  The 
whole  of  these  tubes  then  light  up  on  turning  on  the 
current^  it  being  utiderstood  that  they  are  lighted  by 
induction  condenser  oscillations. 

The  following  are  the  practical  directions  for  vacuum- 
tube  work  of  this  kind  : 

Ditediofis, — Class  the  tubes  in  average  minimum  internal 
diameter.  Arrange  that  each  tube  or  series  of  tubes  in 
the  various  circuits  have  the  same  length.  Tubes  in  each 
class  only  must  be  worked  in  series.  Imagine  the  tubes 
electrically  connected,  then  arrange  the  inductors  so  that 
one  square  foot  of  foil  {^  glass)  to  each  square  inch  of 
diameter.  Above  liri.,  the  current  should  be  graduated 
more  by  the  surface  of  the  aluminium  wire.  Any  difficulty 
may  be  overcome  by  cutting  off  one  or  adding  to  both 
inductors. 

So  far  with  the  methods  hitherto  used,  now  to  be  dis- 
carded.    The  difficulties  are  apparent  —  special  dynamo, 
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expensive  transformer,  cumbrous  condensers.  £x[>eri- 
ments  have  been  made  to  do  without  the  condensers,  and 
to  construct  a  small  but  powerful  transformer  which  can  be 
used  direct.  A  Bmall  closed-circuit  transformer  has  been 
designed  by  Sir  David  Salomons  and  Mr.  Fyke  for  use 
in  conjunction  with  the  supply  companies'  alternating- 
current  circuits,  intended  to  raise  the  potential  from  100 
to  5,000  volts.  This  is  probably  the  smallest  closed-circuit 
transformer  yet  made,  and  is  very  cheap  to  make,  as  it  is 
capable  of  being  sold  for  £\  for  ordinary  and  experimental 
use.  The  illustration  shows  it  attached  to  ordinary 
100- volt  mains. 

The  quantity  of  current  which  it  furnishes  at  this  poten- 
tial la  sufficient  to  very  brilliantly  illuminate  vacuum  tubes. 
Indeed,  so  bright  are  they,  that  the  photograph  from  which 
the  above  illustration  is  reproduced  was  taken  solely  by 
the  light  of  the  tubes  suspended  from  the  secondary  ter- 
minals. The  transformer,  it  will  be  seen,  is  provided  with 
an  attachment  in  the  form  of  the  usual  '*B.C."  lampholder, 
the  primary  winding  being  connected  to  the  brass  contact- 
plates.  This  is  a  great  convenience^  as  the  connection  is 
made,  and  the  transformer  securely  beld^ 
in  any  conveniently  placed  lampholder. 

We  understand  that  Sir  David  Salomons 
intends  proceeding  further  in  the  same 
direction,  and  will  shortly  introduce  a  com- 
bination similar  to  the  above,  but  with  the 
vacuum  tubes  permanently  fixed  thereon, 
and  arranged  to  form  an  ornamental 
illuminating  device  which  can  be  used  in 
conservatories  and  other  places  where 
beauty  is  of  more  importance  than  a  very 
brilliant  illumination. 

The  curled  phosphorescent-tube  lamp 
used  in  these  experiments  is  here  illus- 
trated. In  practice  the  two  bulbs  are 
hidden,  the  glass  spiral  only  being  visible, 
and  several  of  these  lamps  may  be  easily 
arranged  to  form  letters  or  words.  A  newer 
form  of  uranium  tube  is  also  illustrated,  in 
which  the  electrodes  are  in  the  form  of  a 
spray.  A  large  number  of  these  tubes  can 
be  connected  in  scries,  and  lighted  from 
the  combination  transformer. 

The  transformers  are  made  by  winding 
three  primary  circuits  of  No.  22  wire — 
one  at  each  end  and  one  in  the  middle — 
over  boxwood  bobbins,  with  the  secondary 
of  No.  40  wire  in  between.  The  whole  is 
then  wound  longitudinally  over  and  over 
with  tine  iron  wire  till  the  central  core  is 
filled,  making  a  small  and  solid  biuidle 
which  can  be  suitably  covered  with  velvet 
or  other  material.  The  vacuum  tubes  can  be  mounted 
thereon.  One  very  convenient  point  is  that,  as  they  are 
furnished  with  an  ordinary  lampholder  bayonet  joiut, 
current  at  5,000,  or  perhaps  even  10^000  volts  will  be 
within  the  reach  of  ordinary  experimentalists  at  a  mere 
nominal  cost.  The  current  going  into  these  tranaformera 
is  only  h  ampere  at  100  volts,  and  the  current  at  the  higher 
voltage  is  therefore  infinitesimal — not  sufficient,  in  fact,  to 
give  more  than  a  slight  shock. 

It  will  be  evident  that  high-tension  currents  are  now 
within  the  reach  of  all,  and  we  may  expect  further  de- 
velopments in  this  fascinating  field  of  phosphorescent  tube 
lighting.  ^^^^^^^^^^^^ 

PADDIHGTON  CENTRAL   STATION. 


The  station  hsis  been  complete  and  in  working  order 
for  some  months,  but  it  was  only  on  Friday  last  that 
a  kind  of  inaugural  ceremony  was  performed,  on  the 
visit  of  the  members  of  the  Paddmgton  Vestry  to 
the  new  station  to  meet  the  directors  of  the  company. 
Among  those  present  were  Sir  John  Pender,  M.P, 
(chairman  of  the  company),  Mr.  J.  D.  Pender,  Sir 
George  Elliott,  Admiral  Sir  G.  H.  Richards,  Sir  Eyre 
M.  Shaw,  Mr.  J.  C,  Parkinson,  Mr.  J.  B.  Verity,  directors ; 
also  Colonel  Barchard,Mr.  T.  G.  Pardell,  L.C.G.,  Mr.  Frank 
Dethridge  (clerk  to  the  Paddington  Vestry),  and  many 
members  of  the  Vestry. 

The  station  is  situated  at  St.  Peter's  Wharf,  Amberley- 
road,  a  few  minutes'  walk  from  Hoyal  Oak  Station  on  the 
underground  railway.  Being  on  the  bank  of  the  canal, 
the  site  has  the  advantage  of  both  road  and  water  access. 

The  boiler-house,  with  coal-store  adjoining,  fronts  the 
canal.  The  engines  and  dynamos,  with  their  switchboards, 
are  placed  in  a  high  and  roomy  machine-room,  taking  up 
most  of  the  site,  and  the  offices  front  the  road,  the  upper 
floors  over  the  offices  being  planned  for  the  accommodation 
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The  Paddington  Vestry  decided,  some  18  months  ago, 
after  much  discussion,  not  to  follow  the  example  of  St. 
Pancras  by  having  their  own  centra!  electric  station.  In  so 
doing  they  have  given  up  the  hopes  of  the  distribution  of 
electricity  at  the  lowest  prices  to  their  ratepayers,  with 
perhaps  the  chance  of  a  substantial  contribution  in  the  near 
future  towards  the  rates  in  the  shape  of  protits.  But  the 
district  of  Paddington  has,  nevertheless,  its  central  station — 
and  a  fine  one,  too — erected  by  the  Metropolitan  Electric 
Supply  Company,  to  whom  will  be  the  glory  and  the  profit 
of  Aupplying  the  district  with  electricity. 


AmeeffLir  PoAO 

Sketch  FUii  of  Paddlngtou  Cctitnd  SUtiOD. 

of  the  staff  required  in  working  the  station.  It  is  interest- 
ing to  note  that  the  buildings  were  designed  and  erected 
by  the  company's  own  staff,  Mr.  Mark  Judge,  F.RLB.A., 
beinfi  the  consulting  architect.  The  building  work  was 
carried  on  through  the  recent  strikes  in  the  building  trade 
without  interruption. 

The  generating  machinery  consists  at  present  of  five  sets 
of  horizontal  engines,  driving  alternators  of  120  kilowatts 
ca|>acity  each  by  rope  gearing.  The  total  capacity  is  there- 
lore  at  present  600  kilowatts — viz.,  600  amperes  at  1^000 
volts,  sufUcient  for  about  25,000  8-c.p.  lamps.  There  is 
space  for  three  more  sets. 

The  whole  of  the  contract  for  machinery  has  been  carried 
out  by  Messrs.  Johnson  and  Phillips,  of  Charlton,  Kent, 
with  sub-contracts  for  engines  and  boilers  to  Messrs. 
Hornsby»  of  Grantham  5  to  Messrs.  W.  H.  Allen  and  Co., 
of  Lambeth,  for  direct-coupled  exciter  sets ;  and  to  the 
Indiarubber  Company,  of  Silvertown,  for  mains.  The  work 
has  been  admirably  carried  out,  and  reflects  the  greatest 
credit  all  round. 

The  five  boilers  are  of  the  locomotive  type,  by  Hornsbys, 
and  are  about  230  h.p.  each,  working  at  about  1451b. 
pressure.  The  five  engines  are  of  a  well-known  and  well- 
tried  type — horizontal  compound,  with  high  and  low  pres- 
sure cylinders  driving  huge  flywheels  grooved  for  rope 
gearing.  The  oiling  arrangements  are  carefully  considered, 
and  the  engines  work  with  the  greatest  smoothness.     On 
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the  day  of  the  inspection,  one  of  these  engines  bad  its 
•team-chest  cover,  slide-valvo,  and  cylinder  end  taken  off, 
and  the  interior  working  was  shown  to  the  visitors  by  the 

[•ngine  being  driven  by  its  dynamo  working  as  an  alter- 
nating-current motor. 

The  dynamos  are  the  latest  type  of  Kapp  alternator 
giving  120  amperes  at  1,000  volts.  They  are  bolted  to 
the  foundations  by  dog-bolts  to  allow  of  adjustment  of 
rope  gearing.  The  centre  of  the  armature  of  each  dynamo 
is  being  covered  in  with  smooth  plates  to  prevent  the  use- 

ileas  churning  of  the  air  and  humming  from  the  exposed 

pftrms  of  the  armature. 

The  alternators  are  excited  in  parallel  from  a  continuous- 
current  Kapp  dynamo,  direct-coupled  to  a  vertical  engine, 
forming  the  ueual  ship  set  of  Messrs.  W.  H.  Allen  and  Co. 
There  are  two  such  sets  of  exciter  plants,  one  being  spare. 

(To  he  continued. } 


EALING    LIGHTING. 


The  following  is  the  report  by  Messrs.  Bramwell  and 
Harris  to  the  Ealing  Local  Board  upon  the  proposed  electric 
lighting  of  the  Ealing  district  ; 

In  accordance  with  the  intimation  contained  in  the  letter 


Kapp  Altoruator  at  Paddlniftoii  Central  StaUon. 

of  your  surveyor,  Mr.  Jones,  received  by  us  on  the  20th  of 
December,  that  the  Local  Board  desired  us  to  report  as  to 
the  best  scheme  to  be  adopted  for  lighting  the  district,  we 
have  made  a  careful  inspection^  and  have  given  the  matter 
our  earnest  attention  and  consideratioti,  and  we  now  beg 
leave  to  rejjort  to  you  for  the  information  of  the  Board  as 
follows  :  We  think  it  well  to  direct  attention  to  three  or 
four  important  points  which  will  require  the  consideration 
of  the  Board,  before  the  adoption  of  electric  lighting  in  the 
district  can  be  finally  determined  upon.  These  points  are  : 
A.  Is  it  desirable,  or  not,  that  the  Board  should  undertake 
the  lighting  themselves,  or  should  they  transfer  the 
powers  afforded  them  by  the  Ealing  Electric  Lighting 
Order,  Sessions  1891,  to  some  company  or  contracting  firm  1 
II  it  is  desirable  the  Board  should  themselves  undertake 
the  8U[»ply  of  electricity^  then  :  B.  What  is  the  best  method 
of  supply  (electrically  epeaking)  to  adopt  ?  0.  What  will 
be  the  first  cost  of  establishing  a  satisfactory  installation  7 
and  D.  What  are  the  probabilities  of  a  return  being 
realised  by  the  undertaking,  and  when  is  such  return  likely 
to  accrue  ? 

As  regards  the  first  question  :  A.  "  Is  it  desirable,  or 
wnot,  that  the  Board  should  undertake  the  lighting  them- 


selves, or  should  they  transfer  the  powers  afforded  them  by 
the  Ealing  Electric  Lighting  Order,  Sessions  1891,  to  some 
compan}^  or  contracting  firm  ?  "  We  are  of  opinion,  as  we 
shall  show  later  on  in  this  report,  that  there  are  peculiar 
circumstances  connected  with  the  case  of  Ealing  which 
render  it  desirable  that  the  Local  Authority  should  itself 
undertake  the  lighting  of  its  district. 

Head  B  is  as  follows :  B.  "  What  is  the  best  metho*i  of 
supply  (electrically  speaking)  to  adopt  t "  The  district 
over  which  the  jurisdiction  of  the  Local  Authority  extends 
is  one  covering  a  large  area  (some  fi\^  square  miles),  and 
we  find  that  the  streets  scheduled  in  the  Ealing  electric 
lighting  order,  wherein  the  mains  have  to  be  laid,  and  elec- 
tricity at  once  supplied  (hereinafter  called  the  *'  obligatory 
area  )  do  not  lie  in  a  small  com[>as3,  but  extend  the  whole 
length  of  the  district  from  east  to  west  (some  two  miles), 
and  also  extend  from  north  to  south  (some  one  and  a 
quarter  miles).  Further,  in  connection  with  this  head  "B," 
the  question  as  to  the  site  available  for  the  electric  light 
generating  station  has  to  be  considered.  L^pon  this  point 
we  learn  from  Mr.  Jones  that  there  are  two  places  in 
Ealing  where  there  is  land,  already  the  property  of  the 
Local  Board,  which  might  well  be  employed  for  the  erection 
of  the  electric  generating  station  :  (1)  A  piece  of  land  nearly 
at  the  extreme  west  of  the  district  and  close  to  the  railway, 
known  as  the  Drayton  Green  siding, and  (3)  the  sparepiece  of 

land    at     the    sewage    and 
destructor  station,  which  is 
at  the  extreme  south  of  the 
district.    We  inspected  both 
these  sites.     As  regards  the 
first,  we  found  the  area  was 
amply  sufBcieni  for  the  [»nr- 
[Kjse,  and  that,  owing  to  its 
proximity   to    the    railway, 
coal    could    readily   be  de- 
livered there.    If  there  were 
not      other      considerations 
which  render  the  second  »ite 
more  satisfactory  we  should 
have  no  hesitation  in  rccom- 
mendijig  you   to   erect   the 
clootric  lighting    station    at 
the   Drayton    Green  siding, 
although  its  electrical    [losi- 
lion    is    not    as  central    us 
could      be      desired.      The 
^ocon<l     site — that    at     tho 
destructor    or    sewage    sta- 
tion— is,  as  we  have  said,  at 
the  extreme  south   of    tho 
district     to     be     supplied. 
Electrically  speaking,  there- 
fore, its  position  is  no  more 
satisfactory  than  site  No.  1, 
but  on  inspection  we  found 
that  this  apparent  disadvan- 
tage was  not,  owing  to  the 
proximity  of  large  bouses  (likely  to  require  the  light),  so 
great  as,  at  first  sight,  it  seemed  to  be  ;  and,  further,  we 
found  there  were  other  advantages  (to  which  we  will  next 
call  attention)    which   counterl)alance   this  disadvantage, 
and   render  the  site,  in  our  judgment,  very  satisfactory  ; 
and  we  most  strongly  recommend  that  some  of  the  8)»are 
land   there   should   be   utilised   for   the   erection   of    tho 
lighting  station.     It  will  be  remembered  that  the  dust- 
bin refuse  of  the  district  (which  the  Local  Board  them- 
selves collect)    is  burnt  at  this  station  to  destruction  in 
the  destructors  and  the  *'  fume  cremator  " — the  latter  the 
invention  of  your  surveyor,  Mr.  C.  Jones.     In  order  to 
satisfactorily  complete  the  process  of  destruction  of  this 
refuse  a  great  beat  has  to  be  generated  by  the  '*  fume  cre- 
mator."    A  portion  of  this  heat  is  already  employed  to 
generate  steam,  which  is  used  to  drive  the  engines  in  the 
sewage  works,  but  a  considerable  portion  still  ^tassea  away 
to  waste  in  the  chimney,  and  some  of  this  may  well  bo 
utilised  to  assist  in  goneruting  steam  for  the  engines  driving 
tho  electric  light  plant.     Further,  one  of  the  needs  of  an 
economically  working  electric  lighting  station   is   a   large 
supply  of  water  for  steam  condensing  purposes.     We  find 
upon  enquiry  that  there  is  no  place  in  Ealing  where  such  a 
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Bupply  can,  with  certainty,  be  obtained,  unless  it  be  from 
the  water  company's  mains,  and  the  expense  of  the  water 
purchased  in  this  way  would  probably  be  such  as  to  render 
its  use  prohibitory.  At  the  sewage  station  there  ia  at 
present  pa&sing  away  some  600,000  gallons  of  sewage 
effluent  per  24  hours;  this  sewage  effluent  has  been  brought 
by  your  processes  to  such  a  state  of  excellence  that,  before 
it  leaves  the  premises,  it  could  be  satisfactorily  employed 
for  the  purposes  of  steam  condensing.  These  two  advan- 
tages, therefore — (1)  the  utilisation  of  the  waste  heat  from 
the  destructors,  and  (2)  the  utilisation  of  the  sewage  efRuent 
for  condensing  purposes — with  the  further  advantage  that 
there  is  (as  we  have  already  said)  at  the  sewage  station 
spare  land  sufficient  for  the  purpose,  render  it,  in  our  judg- 
raent,  unquestionable  that  the  electric  lighting  station  should 
be  erected  there,  and  that  the  Local  Authority  should  them- 
selves undertake  the  supply  of  electricity  in  their  district. 
The  disadvantage  of  this  site  for  the  lighting  station  is  its 
positionoDtheextremesouthem  edge  of  the  district ;  in  other 
wonis,  itis  some  considerable  distance  away  from  certain  por- 
tions ofthearea  which  will  have  to  be  supplied  with  electricity, 
It  is  apparent,  therefore,  that  any  system  of  low-pressure 
electrical  distribution,  either  with  or  without  storage  baU 
teries,  would  be  '*  economically  "  out  of  the  question,  and 
we  are  of  opinion  that  a  high-pressure  alternating-current 
system  with  transformer  atatronSr  such  as  we  are  at  present 
erecting  for  lighting  the  borough  of  Derby,  should  be 
adopted,  as  with  such  a  system  the  disadvantage  of  the 
**  electrical  position  *'  of  the  station  is  considerably  mini- 
mised. Further,  if  an  installation  such  as  we  have  proposed 
be  established  at  the  sewage  station,  the  disadvantage  of 
being  unable  to  employ  storage  batteries  because  of  the 
alternating  current  will  not  be  of  importance,  as,  during 
the  greater  portion  of  each  24  hours,  the  waste  heat  of  the 
destructors  will  be  sufficient  to  do  the  whole  work 

As  regards  heading  C  :  "  What  will  be  the  first  cost  of 
establishing  a  satisfactory  insballatior.''  It  is  necessary  to 
consider  what  will  probably  be  the  needs  for  public  lighting 
and  for  private  lighting,  and  the  questions  at  once  arise  of : 
(1)  Whatj  if  any,  public  lighting  would  it  be  advisable  for 
you  to  undertake  electrically,  thus  displacing  the  gas 
lam|)8,  and  saving  the  annual  expenditure  on  these  ;  and  (2) 
what  probability  is  there  of  tbo  electric  light  being  adopted 
in  your  district  for  private  pur[mses  within  a  reasonable 
time  after  the  establishment  of  the  station.  As  regards  the 
first  of  these  two  questions,  Mr.  Jones  informs  us  that  the 
gas  lighting  in  the  achedulod  streets  (where,  under  your 
electric  lighting  order,  the  mains  have  to  be  laid,  and  elec- 
tricity at  once  supplied)  costs  you  a  sum  of  :£.^00  per  annum; 
and  also  that  the  lighting  of  the  town  ball  and  other  jmblic 
buildings  cost  a  sum  of  JC250  per  annum.  These  amounts, 
together  £750  per  annum,  would  at  once  be  saved  by  the 
establishment  of  the  electric  light ;  or  rather,  to  put  it  more 
accurately,  would  at  once  become  a  revenue  for  the  electric 
lighting  station.  With  respect  to  the  private  lighting.  As 
we  have  said,  we  have  carefully  inspected  the  district,  and 
have  made  such  enquiries  as  seemed  to  us  likely  to  enable 
us  to  come  to  a  satisfactory  conclusion,  and  we  think, 
having  regard  to  the  class  of  the  inhabitants,  it  is  very  pro- 
bable thatwhen  once  the  electric  light  is  established  a  reason- 
able amount  of  business  for  private  lighting  (the  lighting  of 
fiho|>8,  banks,  etc.)  may  shortly  be  anticipated.  The  second 
of  the  above  questions  is  one,  however,  upon  which  the  Local 
Board  themselves  (with  their  intimate  knowledge  of  the 
district  and  its  needs)  are  much  more  competent  to  express 
an  opinion  than  we  cati  possibly  be ;  but  remembering  the 
size  of  your  district,  the  character  of  its  shops,  private 
houses,  etc.,  wc  are  of  opinion  it  could  not  be  considered  a 
sanguine  estimate  if  you  assume  that,  at  the  expiration  of 
three  years  from  the  date  of  establishing  electric  lighting, 
the  demand  for  private  lighting  would  be  equal  to  5,000 
lamps  (each  of  8  c.p.)  installed.  In  our  judgment,  there- 
fore, the  station  should  be  so  designed  as  to  admit  of  ready 
and  easy  extension  as  the  demands  require  it,  but  should, 
in  the  first  place,  allow  of  this  number  of  lam|>8  being  in 
stalled  for  private  lighting,  in  addition  to  the  public  lighting 
necessary  for  the  streets  scheduled  in  the  electric  lighting 
order.  We  estimate  the  cost  of  providing  on  the  ground 
which  we  have  seen  at  the  sewage  and  destructor 
station,  an  electric  generating  station,  with  buildings, 
boilers,   machinery,    mains,   street    lamps,  etc.,  complete 


and  at  work,  and  designed  so  as  to  utilise  the  waste 
heat  from  the  destructors  and  the  sewage  effluent  for 
steam-condensing  purposes,  this  station  being  capable  of 
supplying  electricity  for  the  public  lighting  of  the  3J  miles 
of  streets  first  to  be  lit,  as  well  as  for  the  private  lighting  of 
5,000  lamps,  of  8  c.p.,  installed  at  the  sum  of,  say,  £21,000. 
As  regards  head  D  :  "  What  are  the  probabilities  of  a 
return  being  realised  by  the  undertaking,  and  when  is  such 
return  likely  to  accrue  ?  "  This,  perhaps,  is  the  most  diflS- 
cult  question  for  us  to  deal  with,  but  speaking  from  the 
experience  of  other  towns  and  districts,  there  is  not  much 
doubt  that  when  once  electric  light  begins  to  be  taken  up 
the  increase  in  demand  ia  very  rapid  indeed.  Take,  as  an 
instance,  the  lighting  of  shops.  One  enterprising  tradesman 
in  a  street  determines  to  take  the  light  and  his  neighbours 
will  speedily  follow  his  example,  and  thus  the  increase 
in  demand  when  once  it  commences  is  very  rapid  It  can- 
not be  assumed  that  from  the  first  the  installation  will  be 
worked  at  a  profit.  The  Board  will,  of  course,  realise  that 
the  working  expenses  of  an  electric  lighting  installation, 
like  the  working  expenses  of  any  other  factory,  do  not 
increase  in  anything  like  the  same  ratio  as  the  output — 
that  is  to  say,  when  the  installation  is  started  the  expenses 
will  certainly  be  in  excess  of  the  revenue,  and  until  a  large 
percentage  of  the  output  is  being  sold  the  revenue  and 
expenses  will  not  balance.  With  further  development  the 
revenue  will  exceed  the  expenses ;  and  when  an  enlarge- 
ment of  the  installation  becomes  necessary,  the  cost  of  this 
enlargement  will  not  be  proportionately  as  great  as  the 
first  coat,  and  it  will  enable  a  larger  revenue  to  be  earned 
with  probably  but  little  increase  in  the  working  expenses. 
We  estimate  the  annual  working  expenses  of  a  station  such 
as  we  have  recommended — when  fully  at  work — exclusive  of 
the  annual  amount  necessary  for  the  repayment  of  principal 
and  interest  on  the  first  cost  of  £21|000,  and  exclusive 
of  rent  of  land,  rates,  and  taxes,  as  follows  :  Annual  cost  of 
the  lighting  (when  the  whole  of  the  5,000  lamps,  each  of 
8  c.p.,  for  the  private  lighting  are  installed,  and  the,  say, 
70  public  (arc)  lamps  are  also  installed) : 

CorI,  slack,  say £210 

Su[jerinten(lent  of  instaUation.  engine-room  staff,  outdoor 

fltalT.  linemen,  etc.,  say 700 

Small  atorefK,  oil,  etc.,  eay m. 40 

Carbons  for  arc  lampe,  say »..  .;...• * 100 

Actual  working  expenses £1,050 

nopreciation — repairs  and  renewal  fund  ab  varfoos  pefreent- 
agefl  according  to  the  nature  of  the  item,  but  averaging 
.')  per  cent  on  total  copt £1,100 

Total  annual  cost £2,150 

lifvnvfe. — Public  {Arc)  Lighting. — As  we  have  already 
[)ointed  out  in  regard  to  this,  the  electric  lighting  station 
would  at  once  enter  u(>on  a  revenue  equal  to  the  annual 
coat  of  the  gas  lamps  displaced,  in  the  streets  which  are  lit 
electrically,  and  of  those  displaced,  in  the  public  buildings, 
together,  £750  per  annum.  It  must  be  remembered,  also, 
that,  in  fairness^  an  addition  should  be  made  to  this  amount 
for  the  fact  of  the  far  superior  illumination  afforded  by  the 
electric  light.  Wo  do  not,  however,  make  any  addition  for 
this  to  the  above  sum. 

PvivaU  Inm^idaceni  Lighting. — Assuming  that  the  charge 
for  the  supply  of  electricity  is  equal  to  8d.  per  Board  of 
Trade  unit  (the  price  contemplated  by  the  Ealing  electric 
lighting  order),  the  average  revenue  to  be  derived  from 
each  8-c.p.  lamp  installed  may  be  taken  as  the  sum  of  9s 
With  the  whole  5,000  installed,  the  annual  revenue  from 
this  source  would  therefore  be  £2,250.  The  total  annual 
revenue  would  therefore  amount  to 

Public  lighting  £750 

Private  lighting 2,260 

Together,  say £3,000 

The  diflerence  between  the  above — 

Sums  of  revenue - £3,000 

And  working  expenses 2,150 

That  u«  a  sum  of  £860 

represents  the  annual  iiraonnt  which  could  be  devoted  to 
rates  and  taxes,  and  to  the  repayment  of  principal  and 
interest  on  the  sura  of  £21,000,  the  first  cost  of  the 
installation.  From  the  above  it  will  bo  seen,  therefore, 
that  when  the  demand  is  such  as  to  absorb  the  full  capacity 
of  a  station  such  as  we  recommend,  the  undertaking  vill  W» 
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practically  self-supporting,  and  this  condition  of  thinejs 
will  improve  from  time  to  time  as  the  number  of  lam|)a 
increases  beyond  the  5,000,  because  while  the  revenue 
increases  by  each  additional  lamp,  the  working  expenses 
pwould  not  increase  in  anything  like  the  same  ratio. 

We  cannot  close  this  report  without  requesting  pormin- 
sion  to  be  allowed  to  refer  to  the  extremely  valuable 
information  as  to  destructors  and  their  capabilities,  and  to 
the  valuable  suggestions  which  have  been  made  to  us  by 
Mr,  Jones,  and  to  tender  him  our  thanks  for  these.  Should 
any  matter  have  been  omitted  from  this  report,  or  should 
the  Board  desire  any  explanation  from  us  of  any  part  of  it, 
we  should  be  pleased  to  attend  a  meeting  of  the  Boards  or 
of  any  committee,  upon  receiving  an  intimation  to  that 
effect. 


LEGAL    INTELLIGENCE. 


H        ooay 
B      iDge 


ALABASTER  AND  OTHERS  v.  THE  MEDICAL  BATTERY  CO. 

Tfais  case  was  heard  on  Tuemlay  and  Wednesday  in  the  Quocn'is 
Bench  Division,  before  Lord  Chief  Justice  Coleridge  and  a.  specml 
jury. 

This  was  a  novel  and  importanb  action — the  finib  of  the  kind — 
an  action  by  the  proprietors  of  a  periodical  for  a  circular  to  newn 
aeents  describing  it  as  libellous,  so  deterring  them  from  selling  it. 
Tne  case  had  arisen  out  of  the  controv  orsy  wliich  has  been  carried  on 
for  some  time  between  the  Ehcfr'nal  Utviac  and  the  coni^iany  as 
to  the  medical  use  of  **  Harness's  electropathic  belts,"  which  the 
company  sell,  having  alao  an  "institute"  in  Oxford -Htreet,  at 
which,  it  woe  stated,  16,000  ca^ee  have  been  electrically  treated 
during  the  last  six  or  seven  years.  Dr.  TibbiU  had  publiHheil  a 
book  in  favonr  of  the  belts,  which  the  EltclrkcU  Htnew  had 
criticised  rather  severely,  and  an  action  was  brought  by 
him  against  the  proprietors,  and  has  been  tried  at  these 
sittings,  before  Mr.  Justice  Mnthew,  resulting  in  a  verdict  ia 
favour  of  the  Jfetteje  (and  another  action  is  (Ending).  The  history 
of  the  present  cose  appeared  to  be,  shortly  stated,  this  :  The 
EhclricoU  Identic  had  published  some  articles  against  the  t^ale  of 
the  belts  for  medical  purposes,  on  the  double  ground  thut 
they  could  not  generate  electrical  current*  in  the  body,  and  that 
if  they  did  they  would,  in  most  cases,  be  useless  ;  ami  that  their 
general  sale  and  recommendation  for  the  cure  of  all  HorU  of 
diaeoaes  and  disorders  werij  delusive,  and,  in  Hhort,  u  ftpectes  of 
imposture.  The  company,  through  their  solicitor,  bad  issued  u 
circular  to  the  newsagents  and  newaiMipor  .*«llers  descviUini:^  the 
articles  in  the  Ii€iUic  as  ''  malicious  libels,"  and  cjiutionin^;: 
the  newsagents  against  sollin^^  it,  the  renuU  of  whieti  was  that  thc" 
newsagoDbs  wore  afraid  to  soil  the  lirvim:  For  thut  the 
proprletore  and  editor  (Mes*trs.  Alabaster,  T.  K.  (iate- 
hou6e,  and  Kemp)  brought  this  action,  and  the  company 
set  up  as  a  defence  that  they  hod  only  issued  the  circular  to 
protect  their  business  and  reputation.  The  complaint  of  the  pro- 
prietors of  the  Rtview,  therefore,  was  that  the  comijany  hud  de- 
scribed the  Eltctrii^ai  /^ecifft/f  as  publishing;  '*  malicious  libclH  '*  on 
the  company.  It  appeared,  and  was  stated  by  oounncl,  that  the 
controversy  had  arisen  out  of  a  cose  tried  at  the  Blooinsbury 
County  Court  on  July  19  last,  in  which  the  compnny  sued  one 
Jetfrey  for  the  price  of  one  of  the  belts,  the  price  of  which  was 
£5.  5b.,  and  of  which  £2.  'is.  ha\^ng  been  [laid,  they  sued  for  the 
balance,  £3.  3s.  The  claim  was  resisted,  on  the  ground  that  the 
belts  were  uselesa  '.  and  Mr  T.  E.  Gatehouse,  an  electrician,  the 
editor  of  the  ElcHrical  Jitri^w,  was  a  witness  for  the  defence,  which 
entirely  succeeded,  the  judgment  being  given  against  the  companv 
not  only  as  to  the  balance  claimed,  but  as  to  tlie  sum  i>aid,  which 
they  had  to  repay.  The  EUcli-ical  lieiicw  of  July  '2*2  last  gave  a  full 
report  of  the  case,  and  there  woa  an  article  ufMn  it  beaded, 
"Electropathic  Belts."  *' The  prestijfe  of  the  so-called  electric 
belts  supplied  by  the  Medical  Battery  Company  receivorl  a  heavy 
blow  in  the  Bloomsbury  County  Court.  The  action  was  the  means 
of  completely  exposing  one  of  the  grossest  coses  of  miarepresonta- 
tioD  of  the  present  day,  and  ia  of  special  interest  to  electricians, 
because  the  evidence  of  an  electrical  expert  was,  for  the  tirst  time 
in  the  history  of  these  so-called  electro-medical  appliances,  addeJ 
to  other  overwhelming  testimony  as  to  their  worthless  nature." 
The  article  then  described  the'*  belts."  which  are  made  of  ordinary 
webbing  on  which  are  discs  of  copper  and  zinc,  and  it  i^  stated  : 
"lb  is  (\\iitG  impoHsiblo  for  the  tielt  to  generate  any  current  as 
worn  upon  the  body,  for  the  external  circuit  was  not  completed 
by  the  connecting  up  of  the  zinc  and  copper  jioles,  nor  were  any 
means  indicated  to  the  defendant  of  doing  so  for  hirasolf.  Assume 
that  one  of  these  belts  is  properly  connected  up,  and  that  the 
exudations  of  the  body  act  ufxin  the  metals  bo  aa  to  produce, 
by  chemical  action,  an  infiigniticant  amount  of  electrical  energy, 
does  the  current  so  produced  ytana  through  the  body »  and  is  it  of 
any  uee  medically?  We  reply,  emphaticalli',  No."  Scientitic 
reasons  were  eiven  for  this;  and  it  was  said  "  that  the  current 
generated  by  these  belts  cannot  possibly  influence  the  body."  "If 
tne  much-to-be-pitied  persons  of  both  yexes  who  so  readily  fall 
into  the  snoro  set  by  the  president  of  the  British  At^sociation  of 
Medical  Electricians  and  of  the  Medical  Battery  Company  would 
only  reason  with  themselves,  a  few  minutes'  reflection  ought  Lo 
convince  the  most  foolish  t^at  the  idea  of  a  poor  debilitated 
body  generating  the  electricitv  for  alleviating  its  own  suffer- 
ings   is    most    preposterous.     Bub    what    words    can    be    found 


sufiiciently  etrong  to  condemn  the  practice  carried  on  in 
the  Oxfordftroet  mansion  in  the  treatment  of  rupture  t 
That  it  should  be  possible  in  these  days  of  enlighten- 
mcnt,  and  in  the  miast  of  the  largest  city  in  the  world,  for 
16,900  coses  of  a  -lerious  malady  to  have  been  treated  by  a  roan 
having  euch  rpialitications  for  the  ta»k  as  the  consulting  officer  of 
the  Medical  Batt«iv  C^nnpany  proved  himself  in  the  witnes.«-box 
to  f>088esfl  is  beyonri  the  comprehension  of  any  reasonable  being, 
and  if  ever  there  was  a  matter  demanding  the  immediate  atten- 
tion of  the  Public  IVosecutor,  the  revelations  made  at  the  Blooms- 
bury  County  ("'curt  point  to  it.  If  the  treatment  by  an  uixiualitied 
man  of  incurable  disorders  which  recjuire  careful  and  skilful 
medical  attention  m  not  actionable  nt  law,  the  sooner  some  Bill  is 
jjossed  to  make  it  so  the  better  for  suffering  humanity.  We  trui^t 
that  the  report  of  this  disgraceful  cose  may  be  disseminated  far 
and  wide,  for  it  will  do  much  to  enlighten  the  public  as  to  the 
real  ittatih-*  of  Mr.  C.  B.  Hurne,-??.  .  .  .  Xo  wonder  that  he  can 
spend  yearly  on  advei'tJKeinentH  a  sum  which  most  people  would 
considor  a  princely  fortune,  if  16,900  coses  ore  treated  at  Hve 
guineiia  a  nmo  -probably  more  in  numerous  cases— in  between 
six  and  seven  years  "  On  Auj^ust  29  another  article  appeared 
in  the  ()a|>er.  beginning  :  "  It  is  evident,  from  the  ad%'ertisements 
now  issued  by  the  Medical  Battery  Company,  that  ite  recent 
action  in  the  Bloomsbury  County  Court  nas  not  resulted  to  ite 
advantage,"  etc.  In  consequence  of  these  articles,  in  September 
the  defendnnts  caused  a  circular  to  be  sent  by  a  solicitor  to  the 
newsjiai^er  vendors  of  the  metropolis  stating  that,  having  been 
consulted  by  his  clients,  the  Modtcal  Battery  Company,  the  pro- 
prietors of  Harnoss'a  electropathic  belts,  and  the  "  institute,"  of 
52,  Oxford-street,  with  reference  to  some  malicious  libeU  pub- 
lished in  the  Eltctn'ca/  IUrUt'\  and  in  a  paper  called  sd^.nct 
Si/tiiiijH,  he  gave  them  notice  that  if  these  or  any  future  publica- 
tions containing  defamatory  articles  or  paragraphs  were  t«old  or 
circulated  by  thorn,  the  company  would  hold  them  responsible  for 
the  exhibition  of  Gkny  hbellous  bills  or  placards."  For  that  the 
present  action  was  brought  or*  representing  that  the  Eicctricai 
litritic  was  n  ^)a[>er  in  which  mfilicious  libels  were  habitually 
inserted,  and  that  it  was  of  a  ecurrilous  and  Ubollous  character, 
the  selling  of  which  would  be  attended  with  coufliderable  risk 
of  civil  or  criminal  proceedings,  by  reason  of  which  it  was  allt^^ed 
that  some  agents  hod  refused  to  sell  the  pajwr.  The  defence  set 
up  was  that  in  the  ElfiiriraJ  U*  rUw  were  published  certain  articles 
containing  accusations  of  fraud  and  dishonesty  against  the  defen- 
dantjfi  in  inc  conduct  of  their  business  and  tending  to  injure  them 
in  their  rej»utation  ami  to  diminish  their  profits,  and  that  the 
dt^fondjiiiffi,  fjouiifiili  behoving  thiil  the  articles  were  libels  U|xm 
them  in  their  buHinet'S.  and  for  tho  purpo.sc  of  protecting  their 
bupinej*fi  and  reputation,  sent  the-  circular  complained  of  lo  tho 
nowsvendors,  wnich  the  plain  tills  denied. 

Mr.  Fiiduy.  f^i.C,,  Mr.  Livwson  Walton,  Q.C.,  and  Mr.  J.  E. 
Bankofl  appearwl  for  the  plniiitid's  ;  Sir  E.  Clarke,  Q.C.,  with  Mr. 
U.  A.  1'Orniaine  iind  Mr.  <:.  A.  .Scott,  were  for  the  defendants. 

In  0|>cninbf  the  cose  for  tho  plaintilTM.  Bfr.  Pinlay  declared  that 
hit!  clients  or  the  ii^vic*"  contcndetl  that  the  belts  were  uaelesa  for 
medical  pur|>0Het4. 

Tho  flofondanLs'  counKoI  objected  to  this  as  irrolovont :  the 
defence  set  up  wot^  in  tjubstance  the  right  of  self-defence,  and  did 
not  rai4c  this  <|ucstion  of  tho  merits  of  the  invention  That  was 
raised  in  another  action  which  had  been  brought. 

Lord  Coleridge  :  Possibly  the  trial  of  this  action  may  save  the 
trial  of  that.  Tho  evidence  suggestod  is  admisriiblo,  with  refer- 
ence to  the  damages.  Your  clients  complain  of  the  articles  as 
calculated  to  injure  thoir  business  and  reputation  in  the  sale  of 
these  bolts  ;  and  if  tho  bolts  are  medically  useless  T 

Mr.  Fiulny  continued  his  address  to  tho  jury,  observing  that 
the  defence  set  up  was  thai  the  occasion  wan  privileged,  and  the 
libel  complained  of  juKtitied  by  tho  Uoini  Jitlc.  belief  of  the  defen- 
dants that  the  articloa  in  tho  Herieir  were  libels  on  them  in 
their  business ;  ami  if  he  could  show  that  they  could  not 
have  had  any  such  fiotui  fxdt  belief,  the  defence  would  be 
destroyed.  Now  lUey  could  not  have  had  any  such  'xiweJ  fidt 
belief  if  they  know — as  they  must  have  known  it  they  know  the 
very  elements  of  electrical  science— that  the  belts  were  mediovUy 
useless.  He  then  alluded  to  the  former  action  against  the  RtrnttP 
by  Dr.  Tibbite,  which,  ho  wiid,  waa  really  an  action  by  Mr. 
Harness,  and  cjuoted  from  Dr.  Tibbita's  book,  commenting  upon 
it  to  show  that  its  Htatotnent^  were  fallacious.  He  ifaid  the  belts 
were  recommended  in  many  cases  for  difcorders  in  which  electrical 
currents  oven  if  created  could  bo  of  no  use.  Even  patients 
sufTering  from  hernia  or  tumour  were  recommended  to  use  it.  The 
defendants  had  HtigmatiBod  the  articles  as  malicious  libels^  and 
had  warned  the  newsagents  against  selling  the  AVfiVir,  the  result 
of  which  wa?t  that  thu  trade  had  been  afraid  to  sell  it.  This  wiis  a 
serious  injury  to  the  plaiutifls  ;  and  as  to  the  defence,  that  it  was 
for  the  ]>rot«ction  uf  the  defendants*  busitiess  and  reputation,  it 
was  groundless. 

Messrs.  Hart.  Timbrel,  Hughes,  and  other  newsagents  were 
called  who  had  received  the  circular,  and  hod  thereupon  declined 
to  sell  tho  fif.rif'tt'  unless  indemniHed.  One  of  the  witnesses  was 
from  W.  U  Smith  and  Co.'s.  Ue  (;ave  thoir  usual  weekly  net 
sole  of  the  paper  as  between  4(>U  and  500  copies,  and  that,  after 
receiving  tho  indemnifying  letter,  the  sale  proceeded  as  before, 
and  was  not  injure<i. 

Lord  Coleridge  observed  that  they  bad  called  a  witness  from 
W.  H.  Smith  and  Co.'s  house,  probably  the  largest  newsagents  in 
the  kin&tdom  ;  that  of  itself  would  bo  sutticient  ovidonco.  Ko 
doubt  the  issue  of  such  a  circular,  in  the  name  of  a  solicitor,  was 
calcutat<jd  to  have  a  serious  etTect. 

Other  witnesses  were  called  who  gave  similar  evidence.  One  of 
thorn  was  from  Simpkin  Marshall  and  Co.,  who  said  on  receiving 
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tlie  circular  they  declined  to  b«U  the  ReiUw  without  an  indemiiity. 
Mr.  AUen,  of  Ave  Maria-lane,  gave  similar  evidence. 

MliH  R«eTttS  said  that  on  receiving  the  indemnity  she  went  on 
Miling  the  Revttic  an  before.  Asked  whether  it  went  off  as  well. 
Witness — Yew,  and  better. 

Afk«r  several  more  witnesses  had  ^ven  similar  evidence, 

The  plaintiffs'  counsel  said  they  had  many  more,  but  thought 
tfaeee  would  be  t^nfficient. 

■p-  IPrancU  Reeves,  an  electrician,  staled  that  when  the 
articles  in  the  litviar  began  to  appear,  Sir.  Harness,  whom  he 
knew  as  a  travelling  railway  acquaintance,  spoke  to  him  about 
them,  **  threatened  all  eorts  of  jwins  and  penalties,  and  said  he 
would  drive  them  into  the  workhouse." 

In  cross-examination  by  Sir  E.  Clarke,  witness  said  Mr.  Harness 
was  very  angry  at  the  articles,  which  he  said  were  directed 
against  his  getting  his  living.  The  a'-ticles  were  rather  severe 
upon  him,  cerUinly.  The  litvitw  reprinted  the  circular,  and  the 
pobli^hers'  indemnity  to  the  newsagents. 

The  plaintiffs'  ouunnel  then  calletl  .leffery,  the  patient  sued  in 
the  Bloomf  bury  County  Court  for  the  price  of  a  belt. 

Blr  *•  Clarke  objected  at  once  that  this  heail  of  evidence  would 
not  bo  relevant,  and  was  not  rained  by  the  defence.  The  defence 
was  that  the  circular  was  fairly  issued,  and  it  was  so,  because  it 
would  not  be  pot^iblc  to  sue  meio  newsagent*  for  libels  in  papers 
they  sold  without  notice  to  them  by  way  of  warning  (Emmons  v. 
Pottle.  Iti  Ijiw  Refwrts,  Q.B.O.)  That  wa.«  the  only  defence  set 
up,  and  to  ihi!*  the  evidence  offerwl  would  be  entirely  irrelevant. 
(Wren  V.  Wcilfl.  4  Law  Reports,  i,».B.I».). 

Z«ord  Coleridge  :  But  hero  the  circulur  was*.  iK8Ucd  to  all  ncws- 
ngentj^,  and  it  ie  not  pretended  that  it  was  intended  to  sue  them 
all.  Bceidef<,  the  circular  describes  the  articles  in  the  lUvicw  as 
"malicious"  libclp, whereas  they  mitrht  bo  justifiable  affair  criticism. 
He  did  not  think,  therefore,  that  the  occasion  was  pri\ileged,  and, 
if  it  were,  then  the  ijuc^tion  would  be  for  the  jury  whether  it  did 
not  exceed  the  oc<;a*ion.  which  would  be  evidence  of  malice. 

Sir  •.  Clarke  :  Then  the  evidence  offered  would  not  bo  relevant. 

I«erd  Coleridge :  Ves,  because  the  circular  imf»utes  to  the 
plaintiffi*  that  these  articles  were  written  from  bafl  motives  ;  and 
ihcy  would  bo  entitled  to  show  that  the  articles  wore,  with  refer- 
ence to  the  nature  of  the  case,  fair. 

Sir  E.  ClarlM  :  Another  action  has  boon  brought  in  which  the 
mcni  of  thcj'o  appliances  is  raiso<l. 

I«ord  Coleridge-  I  know  nothing  about  that,  and  it  cannot 
affect  ilic  present. 

Sir  K.  Clarke  desired  that  lliis  trial  should  be  put  off  until  the 
other  came  on,  or  that  the  two  should  be  consolidated,  for  at 
present  the  defendants  were  not  pi epared  to  enter  into  the  (juealion. 

Mr.  Flalay  contended  that  there  was  no  ifround  for  such  an 
objection.  The  phiintiffs  maintained  that  the  circular  was  not 
sent  out  hom't  fiiif^.  The  circular  wa*  «ont  out  to  all  the  news- 
agents. Was  it  intended  to  bring  500  actions  ngaint-t  them  ? 
As  to  the  other  action,  it  was  brought  after  the  present  and  was 
not  ready  for  trial,  and  the  defendants  must  have  known,  as  it 
was  alleged  in  their  defence,  that  it  would  bo  a  question  whether 
the  circular  was  sent  out  bonii  fi'Uy  so  that  they  could  not  pretend 
tlmt  they  were  taken  by  surprise.  Under  such  circumstances  it 
would  bo  unheard  of  to  put  off  this  trial  in  the  middle  of  it  until 
the  other  was  ready  for  trial. 

lH>rd  Coleridge  said  the  evidence  offered  was  relevant  to  an  issue 
distinctly  raised  on  the  very  face  of  the  defence— viz.,  that  the 
circular  was  eent  out  houA  fd*.  That  was  dis[>ute(l  by  the 
plaintiffs,  and  the  cWdence  offered  would  be  material  upon  it. 

Sir  K.  Clarke  then  said  his  clients  desired  him  to  say  that,  not 
being  prepared  to  deal  with  this  part  of  the  rjise,  they  would  not 
enter  into  it,  but  would  prefer  to  admit  that  tho  circular  was  a 
libel  BU'I  leave  the  question  of  damages  to  the  jury. 

Kr.  rinlay  thereupon  addressed  the  jury,  in  reply,  on  the  part 
of  the  plaintiffs,  and  said  that  through  the  extraordinary  course 
suddenly  taken  by  the  defendant*'  counsel  the  case  would  be 
brought  to  a  speedy  conclusion.  The  defendants  knew  very  well 
that  the  whole  case  for  the  plaintiffn  would  be  that  the  circular 
was  not  sent  out  honiX  fide^  but  to  stifle  the  exposure  of  a  system 
out  of  which  large  sums  were  obtained  out  of  suffering  men  and 
women  by  a  delusive  and  pretended  remedy.  The  defendants 
now  acknowledged  that  they  were  '*  not  prepared  to  meet  the 
caee.**  Not  prepared  !  Why  wore  they  '*  not  prepared  "  to  meet 
it?  Because  they  never  would  be  prepared  to  meet  it  Because 
they  knew  there  had  been  an  aboiumable  system  of  im|K)fiture,  by 
which  persons  suffering,  especially  from  nervous  disorders,  were 
being  preyed  upon  by  the  defendants.  If  the  defendants  had 
dared  to  meet  the  case  a  great  deal  would  have  been  elicited  about 
this  pretended  "  institute  "  and  these  jiretended  electrical  bolts. 
Under  »uch  circumstances  he  asked  the  jury  to  mark  their  sense 
of  the  conduct  of  the  defendants  by  exemplary  damages. 

Sir  K.  Clarke  then  addressed  tho  jury  for  tho  defendants,  again 
stating  that  another  action  was  ponding,  in  which  the  question 
would  be  raised  distinctly  whether  the  articles  in  the  Titriexc  were 
fair  criticisms  or  "  malicious  libels."  In  the  present  action  it  had 
not  been  proved  that  tho  proprietors  of  tho  ihriftn  had  sustAined 
any  damage,  for  it  had  not  been  proved  that  the  circulation  had 
fallen  off.  As  to  tho  other  grounds  of  damage  urged,  they  were 
not  properly  admissible,  ana  involved  the  question  which  would 
be  tried  in  the  other  action.  Tho  plMutiffs  in  their  paper  had 
mode  charges  against  the  defendants  of  imnosture.  and  the  defen- 
dants in  their  circular  had  declared  these  charges  to  be  malicious 
libels.  It  was  justiliable  for  persons  who  were  libelled  in  a  paiter, 
which  might  ruin  them,  to  endeavour  to  prevent  its  circulation  by 
warning  newsagents  against  selling  it. 

On  Wednesday  morning,  Lord  Coleridge  summed  up  the  case 
to  the  jury.     The  action,  he  said,  was  a  good  deal  out  of  the 


common  way.  The  plaintiSiB  were  the  proprietors  of  the  EltctrkaX 
Ptcitw,  a  weekly  i>eriodica]  which  appeared  to  have  a  large  circula- 
tion, as  the  defendants  had  issued  500  copies  of  tho  circulars  to 
newsagents,  which  was  complained  of.  The  editors  of  the  Rtvitw 
appeared  to  be  gentlemen  of  real  knowledge  of  electrictil  acience 
(wnich  was  now  the  subject  of  much  study)  and  perfectly  competent 
to  deal  with  such  subjects.  It  appeared  that  the  company  of 
which  Mr.  Harness  was  a  member  was  very  much  taken  up  with 
the  sale  of  *'  electrical  bett«  "  and  even  "  electrical  pills."  tie  hod 
heard  of  mountebanks  selling  marvellous  pills  ;  he  did  not  know 
what  electrical  pillfl  might  be.  The  company,  however,  chiefly 
dealt  in  these  electrioal  belts,  which  the  plaintit£i  had  denounced  as 
impostures,  and  the  plaintiffs  had  done  their  best  to  expose  what 
they  deemed  a  gross  system  of  imposture.  As  long  as  they  did  that 
honestly,  and,  as  they  believed,  in  tho  (lublic  interest.'or  theint«rest 
of  Hcience.  they  had  a  perfect  right  to  do  fo,  as  it  was  a  matter  of 
public  interest.  And  the  company  would  have  a  right  to  vindicate 
their  invention  and  to  use  strong  language  in  so  doing.  But 
what  they  had  donu  was  to  send  round  to  500  newsagents  a  cir- 
cular denouncing  the  articloe  in  the  /iVri>»r  as  **  malicious  libels." 
This,  no  doubt,  was  an  effective,  though  unusual,  way  of  pre- 
vontinff  the  circulation  of  tho  paper  containing  such  articles.  It 
was  a  circular  written  in  tho  name  of  a  solicitor,  who  designated 
the  articles  which  had  apf>eared  as  *' malicious  libels,"  and  gave 
notice  that  if  similar  articles  were  published  in  tho  iitview  the 
company  wotild  hold  the  newsvondors  who  sold  it  res^tonsible. 
Now,  it  would  bo  for  tho  jury  to  consider  whether  this  was  a  libel, 
and,  if  i*o,  whut  the  damages  should  be.  It  had,  however,  been 
admitted  by  Sir  K,  Clarke,  the  counsel  for  the  company,  that  tho 
circular  wai^  libollour^,  imputing  as  it  did  to  tho  plaintiffs  malicious 
motives.  Tho  view  suggested  by  the  counsel  for  the  plaintiffs 
woft  that  the  object  was  to  suppress  tho  publiojition  of  criti- 
cism:^ upon  tho  company's  remedies,  and  undoubtedly  there  woe 
evidence  to  supixirt  that  view.  Tho  jury  hiwl  seen  Sir  E.  Clarke 
virtually  withdraw  from  any  defence,  and,  of  course,  he  would  not 
have  done  so  if  ho  had  felt  th.it  ho  had  a  ca^e  :  but,  of  course,  he 
conUl  not  *'  make  bricks  without  straw."  If  the  articles  had  been 
published  with  a  malicious  motive  tho  comiwny  would  have  a  fair 
right  to  denounce  the  jiroprietors  of  the  /^cr-iVir,  but  if  they  were 
honestly  written  and  uublished  it  would  be  otherwise.  Tho  plain- 
tiffi^i  hod  a  perfect  right  to  ai^uo  that  these  electrical  belts  and 
pills  were  quackery  und  im[)o«ture.  The  defendants  must  have 
known  that  such  would  he  the  case  for  the  plaintiffs.  The  use 
of  the  electrical  belts  in  certain  classes  of  ca.sefi,  ti»  hernia  for 
intstance,  did  seem  preposterous  nonsense.  Tho  plaintiffis 
had  a  [>crfoct  right  to  say  so,  and  to  denounce  a  business 
in  which  suma  of  live,  or  10,  or  15  guinea?  were  taken 
for  Huch  belts  as  remedies  in  cases  in  which  they  could  not  possibly 
be  of  any  use,  and  especially  were  calculated  toimpos»e  on  persons 
»^iibject  to  nervous  disorders  and  who  wore  ready  to  clutch  at  any 
apparent  remedies.  It  was  undoubtedly  for  tho  public  interest 
that  such  pretences,  under  the  guise  of  a  spurious  Bcieoce  and 
Hctttious  remedies,  should  be  ex[x>6ed  and  denounced.  The  defence 
set  up  for  the  pubUcation  of  the  circular  was  that  notice  was  given 
to  the  new!«agent»,  an  neceeeary  with  a  view  to  maintain  actions 
against  them.  The  Court  of  Ap;»eal  had  held  that  a  mere  news- 
agent, a  vendor  of  newspapers,  would  not  bo  liable  as  publisher  of 
libels  in  the  jukpere  Bold.and  the  Court  said  that  at  all  events  such  an 
action  could  not  ho  maintained  without  notice  by  way  of  warning 
to  the  newsagent.  It  was  on  that  view  that  the  defence  of  the  issue 
of  the  circular  wai<  bu^ed.  It  wu^  said  that  it  hnd  been  issued  to  the 
nowsagenti!  bv  way  of  notice  and  warning.  The  effect  of  the  dis- 
tribution of  the  circular  was,  however,  to  alarm  the  newsagents, 
who  at  once  refused  to  sell  the  AVti>ip  without  an  indemnitv.  The 
proprietors  of  the  Rtntu;  naturally  resented  this  as  a  sort  of  attack 
and  stigma  on  tho  character  of  the  pa(}or,  representing  it  as  merely 
scurrilous  and  maliciously  libellous  on  account  of  articles  purely 
(Scientific.  The  jury  must  judge  as  to  whether  the  excuse  for  the 
circula'"  waa  aulficient  and  «riiother  it  was  issued  honA  Juie,  or 
whether  the  articles  had  been  publishod  in  the  interests  of  truth 
and  science  and  for  the  exjjosureof  im[>o8lure.  The  latter  was 
the  case  for  the  plaintiffs,  and  it  had  not  been  mot  by  an v  evidence 
on  the  part  of  the  defendants,  who,  on  the  contrary,  liaci  admitted 
by  their  counsel  that  their  circular  was  libellous,  and  that  it  was 
a  question  of  daojages.  That  question  waa  entirely  for  the  jury. 
Probably  there  bad  not  been  much  actual  pecuniary  damage,  but 
tho  character  of  the  paper  had  been  aspersed,  and  for  that  the 
proprietors  had  a  right  to  reatftonable  damages. 

BCr.  Gormmlne  desire<l  to  say,  on  the  part  of  the  defendants, 
that  there  waa  no  evidence  of  electrical  pills  being  sold  or  advor- 
tiseti  by  the  company  ;  it  wjis  only  stated  in  counsels  oi»€ning. 

Mr.  Lawaon  Walton  said  \\\»  learned  friend  Mr.  Finlay  hod.  in 
his  opening,  stated  tho  etfect  of  evidence  ho  was  prepared  to  give 
of  the  actual  8ale  and  narchase  of  electrical  pills. 

Lord  Coleridge  saia  the  jury  would  bear  in  mind  what  hod 
been  said  on  both  sides,  and  would  distinguish  mere  statement 
from  evidence. 

The  jury,  after  a  brief  consultation,  gave  a  verdict  for  the 
plaintifla  for  £1,000. 

Lord  Coleridge  thereupon  gave  judgment  for  that  amount. 

Counsel  for  the  defendants  asked  for  a  stay  of  execution— the 
damages  being  exceeetve — to  allow  time  for  application  to  the 
Court  of  Appeal. 

Lord  Coleridge  «uid  he  saw  no  ground  for  interference. 

Ur.  Germalne  i  Your  Lordship  said  the  company  must  have 
known  their  business  would  be  attacked. 

Lord  Colortdgo  :  I  thought  so,  and  I  think  so  still. 

Mr.  Gcrninlno  said  he  desired  to  take  the  onus  on  himself. 

Lord  Coleridge  :  I  cannot  hear  that.  Counsel  often  aregenerous 
enough  to  say  that. — Tim^iu 


i 


m 


f  Me  ELECTRICAL  fii^GtKEER,  kARCfi   10,  18&1 


THE 


ELECTRICAL   ENGINEER. 


Published  every  Friday. 
Price  Threepence  ;    Post  Free,  Threepence  Halfpenny. 

Editorial  and  Publishing^  OfTlces  : 

130-140,    SALISBURY    COURT,    FLEET    STREET. 

LONDON.  EX. 

coi>r'r£3Nfrs. 


Notes 249 

Lighting  by  Phoephorescont 

Tubes 253 

Pfuldinfrton  Central  Station   255 

Ealing  Lighting  256 

Legal  Intelligence  258 

Alabaster   and    Others    v. 

Medical  Battery  Company  260 
The  £ffecta  of  Mechanical 

Stress  on    the    Electrical 

ReelBtance  of  Metals  261 


Woodhoune  and  Rawson  ...  3fll 
Institution     of      Electrical 

Engineers 262 

Companies'  Meetings  203 

Companies' Keports    285 

New  Companies  Registered  266 

Business  Notes 266 

Provisional  Patents,  1893  ...  272 
Specifications  Published  ...  272 
Companies'  Stock  and  Share 

List...., 272 


TO    G0RREBP0NDENT8. 

All  Rights  Reserved.  Secretaries  and  Managers  of  Companies 
are  invited  to  furnish  notice  of  MeeiingSj  Issue  of  New 
Shares,  Installations^  Contracts,  and  any  information 
connecied  uAih  Electrical  Engineering  which  may  he 
interesting  to  our  readers.  Inventors  are  informed  that 
any  account  of  their  inventions  submitted  to  us  will 
receive  our  best  consideration. 

All  eommunieations  intended  for  the  Editor  should  be  addressed 
C.  H.  W.  Biggs,  139-140,  Salisbury  Court,  Fleet  Street, 
London,  E.G.  Anonymous  communicatums  will  not  he 
noticed. 


TO    ADVBRTI8ERB. 

Advertisements  should  be  addressed  to  the  Publisher,  139-140, 
Salisbury  Court,  Fleet  Street,  B.C.,  arid  should  reach  kim 
not  later  than  noon  of  Thursday.  Special  Terma  for 
a  scries  can  be  arranged  on  application. 

SITUATIONS  VACANT*  and  "WANT  PLACES"  Advcrtiie- 
menti  will  be  charged  at  THREE  WORDS  for  ONE  PENNY 
with  a  MINIHUH  chartfG  of  SIXPENCE. 


6   QlOlllh* 

IS  oiunUii 

6s.     6d.       . 

..     13a.     Oa, 

9s.    ed.      . 

.      19a.     6a. 

TO    SUBSCRIBERS. 
"Thk  Elkltrical  Enginkkk"  can  he  had,  by  Order,  from 
any  Newsagent  in  Toton  or  Country,  and  at  the  variow 
Railway  Stations;    or  it   can,  if  preferred,  be  supplied 
direct  from  the  Ofiu,  on  the  foilotoing  terms: — 

8  monthi 

Uoiteii   Kingdom 3s.     3d. 

Other  Places 4e.   lid 

(Post  Free    Payable  in  AdTance.) 

Cheques,  Post  Office  and  Postal  Orders  for  Subscriptions 
and  Advertisements  should  be  made  payable  to 
C  H.  W.  Biggs,  139-140,  Salisbury  Court,  Fleet 
Street,  London,  and  be  crossed  *'  Unwn  Bank." 


BOUND    VOLUMES. 

Koi.  X,  of  neiP  aeries  of  *'Tme  Klkotrical  Enoi.nkbr  "  can 
he  had  bound  in  blue  clothe  'jUt  lelt^td,  price  Ss.  6d.  Subtcribers 
can  have  tfieir  own  copies  touftd  for  2s.  Sd.*  or  covers  for  bitiding 


ALABASTER  &  OTHERS  V.  MEDICAL  BATTERY  CO. 

This  case  is  better  known  to  our  readers  as  the 
Electrical  Eevieio   v.   Harness.     It  is  the  case  we 
referred  to  in  our  leader  of  February  24  as  pending, 
and  as  being  a  direct  challenge.    Unfortunately,  our 
anticipation   as  to  the  evidence  that  would   come 
before  the  Court  was  falsified  by  the  action  of  the 
defendants.  The  ludicrous  farce  played  last  Tuesday 
before  the  Lord  Chief  Justice  was  worthier  the  con- 
sideration of  our  readers  than  most  of  the  plays  to 
be  seen  at  a  duly  constituted  theatre.     For  one  of 
the  parties  in  the  play,  however,  the  farce  in  the 
end  threatens  to  partake  of  the  nature  of  a  tragedy. 
The  actor  who  came  to  bestow  pains  and  penalties 
upon  all  and  sundry  found  himself  the  recipient  of 
the  evils  he  threatened.     lu  other  words,  the  Elec- 
trical Review,  which  took  upon   its  shoulders  the 
Herculean  task  of  enlightening  the  public  as  to  the 
scientific    merits   of  electropathic   belts,   has   been 
victorious ;    and    Mr,  Harness,  who  has  made  and 
sold  these  appliances,   and   who  issued   a  circular 
to  five  hundred  newsagents  warning  them  against 
selling   the    Electrical  RcuicWy   has  for  his  labour 
been   mulcted  to  the   tune  of  a  thousand  pounds 
damages  and  costs.     A  brief  history  of  the  whole 
affair    will    not     come    amiss    at     this     juncture. 
Our  contemporary,   impressed    with   the   view — as 
every  electrician  would  be — that  the  much-advertised 
and  much  be-puffed  electropathic   belts   ordinaril}' 
sold  by  the  Medical  Battery  Company  were  useless, 
and  that  the  public  were  unjustly  induced  to  pay 
long  prices  for  appliances  which  could  not  have  the 
effects  stated,   commenced   a  crusade  against   the 
makers  and  sellers  of  these  appliances.     Ultimately 
a  criticism  upon  a  ''report  *'  by  Dr.  Tibbits  led  to 
that  gentleman  bringing  a  libel  action,  and  also  led 
to  the  solicitor  of  the   Medical   Battery  Company 
issuing  a  circular  to  newsagents.  Dr.  Tibbits's  action 
resulted  in  the  vindication  of  the  critics,  who  became 
the   plaiutififa  \n    the    libel    action   relating   to    the 
circular.    The  latter  was  the  action  tried  on  Tuesday 
and  Wednesday,  resulting  in  a  verdici  for  the  Elec- 
trical  Itemcw,  %vith    a   thousand   pounds  damages. 
There  is  still  another  action  pending,  but,  as  the  judge 
very  properly  put  it,  the   Medical  Battery  Company 
in    the    still    pending    action    are    the     plaintiSs, 
and  it  rests  with  them  whether  the  case  is  ever  tried 
or  not.     It  is  difficult  to  prophesy,  but  the  general 
opinion  is  that  the  case  will  never  come  to  trial. 
The  proceedings  in  the  case  just  over  were,  to  say 
the  least,  pecuhar.  The  circular  issued  by  the  defen- 
dants referred  to  the  *'  malicious  libels  "  in  the  paper, 
and  therefore  imputed  malice  to  the  plaintiffs.     As 
the  Lord    Chief    Justice    said,    it    attacked    their 
character,   their    impartiality,    and   their    scientific 
knowledge.     They  were  about  to  produce  evidence 
to  show  the  unscientific  and  worthless  nature  of  the 
appliances  sold,  when  the  defendants  suggested  such 
evidence  would  be  irrelevant.     The  judge  held  it  to 
be  admissible.     Then  the  defendants  said  they  were 
not  at  this  time  prepared  to  meet  such  evidence, 
therefore  they  would  take  a  verdict  against  them, 
admit  the  circular  to  be  libellous,  and  pay  costs  and 
damages.     Thus  the  case  came  to  an  abrupt  conclu- 
sion.   The  plaintiffs  pleaded  for  exemplary  damages, 
the  defendants  for  nominal  damages.      The  judge 
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sommed  np,  aiid  the  jury  assessed  the  damages 
at  a  thousand  pounds.  The  verdict  is  further 
reaching  than  at  first  sight  appears.  The  defen- 
dants practically  admit  their  iuability  to  defend  their 
method  of  doing  business,  or  the  utility  of  their 
apparatus.  It  is  necessary  at  this  time  to  ask  those 
political  couteaiporaries,  by  whoso  aid  such  apparatus 
is  brought  to  public  notice,  whether  any  respectable 
paper  can  hereafter  justify  the  insertion  of  advertise- 
ments alluding  to  such  appliances.  It  is  only  by  the 
connivance  of  newspapers  that  the  proprietor  of  a 
quack  medicine  or  a  doubtful  remedial  appliance 
can  be  brought  face  to  face  with  a  buying  public, 
and  newspapers  which  lend  their  columns  to  the 
publication  of  advertisements  of  quack  remedies  are 
not  one  whit  better  than  ttie  proprietors  of  the 
remedies  who  trade  upon  the  credulity  and  ignor- 
ance of  the  public.  We  admit  that  we  have 
doubted  the  possibility  of  our  excellent  contem- 
porary ever  being  able  to  reach  the  public,  because 
a  scientific  paper  does  not  usually  reach  the  class 
reached  by  advertisements  in  daily  and  weekly 
papers.  We  were  wrong.  A  mistaken  move  on 
the  part  of  the  Medical  Battery  Company  led  to 
legal  investigation,  with  the  results  known.  We 
always  thought  Mr.  Harness  would  let  the  technical 
press  severely  alone,  and  no  doubt  be  now  regrets 
ever  having  moved  iu  the  matter. 

In  common  with  our  contemporaries,  we  have 
received  a  circular,  dated  March  6th,  1K93.  from  the 
Electropathic  and  Zander  Institute,  and  signed  by 
C.  B.  Harness,  president,  which  commences,  *'  With 
all  the  misrepresentations  and  the  vindictive  ten- 
dencies of  my  prejudiced  critics/*  etc.,  and  goes  on 
to  state  the  desire  for  '*  an  appointed  commission  of 
unprejudiced  scientific  and  medical  men  to  make  the 
fullest  investigation,  so  as  to  prove  or  disprove, 
scientifically,  the  generation  of  electricity  from  my 
appliances,  and  medically,  the  remedial  value 
attaching  thereto,"  etc. 

Mr.  Harness  is  a  clever  man,  but  we  do  not 
accept  this  circular  as  containing  a  fair  statement 
of  what  his  critics  have  said,  or  of  what  they 
dispute.  Further,  we  would  ask  Mr.  Harness  why 
any  commission  of  competent  men  should  sit  to 
consider  his  appliances?  If  he  wants  information 
let  him  pay  the  price.  He  could  have  known  years 
ago  that  he  was  walking  in  darkness  rather  than 
scientific  hght,  and  could  have  years  ago  obtained 
competent  advice  had  he  been  willing  to  pay  for  it, 
but  we  doubt  if  there  is  a  scientifically  competent 
man  in  the  universe  who  would  now  lend  his  aid  to 
extricate  the  Medical  Battery  Company  from  the 
slough  of  despond  into  which  it  has  fallen.  Mr. 
Harness  wants  a  commission  to  tell  him  where  he 
is  wrong,  in  order  that  he  may  perfect  his  appliances 
and  go  on  making  money.  We  should  infer  that 
any  medical  man  who  bad  knowledge  of  the  remedial 
power  of  electricity  would  prefer  to  keep  the  know- 
ledge of  how  best  to  apply  it,  for  his  own  business 
purposes,  rather  than  go  on  Mr.  Harness's  suggested 
commission. 

As  for  scientific  electricians  coming  forward  to 
try  these  appliances  to  report  thereon,  to  show 
where  they  are  wrong  and  how  they  might  with 
advantage  be   bettered,   the  idea  is    preposterous. 


Who  is  Mr.  Harness,  and  what  is  the  Medical 
Battery  Company  that  they  should  command  the 
services  of  scientific  men  for  such  a  commission  ? 
Is  Mr.  Harness's  sale  of  electropathic  belts  a  national 
concern?  Have  the  profits  hitherto  gone  to  the 
Treasury?  Does  Mr.  Harness  think  scientific  men 
sit  on  commissions  because  their  expenses  are  paid? 
for  no  doubt  he  would  be  ready  to  pay  all  expenses. 
They  do  not — they  have  to  live  and  provide  for 
families  ;  and  obtaining  a  seat  upon  a  national  com- 
mission or  upon  a  learned  society's  committee 
adds  to  their  renown,  and  helps  them  in 
obtaining  the  prizes  open  to  such  men,  but  what 
renown  would  be  increased  by  sitting  in  solemn 
conclave  upon  Harness's  electropathic  belts?  We 
«incerely  trust  tbat  no  scientific  man,  be  he  within 
the  folds  of  electricians  or  medical  men,  wjU  come 
forward  to  support  such  a  proposition. 

But  enough  :  the  thanks  of  all  of  us  are  due  to  the 
proprietors  of  the  Electrical  Review  for  their  labours 
iu  this  matter ;  and  we  congratulate  them  upon 
having  obtained  a  victory  all  along  the  line,  and 
commiserate  with  them  in  the  inability  to  get  in  the 
direct  evidence  relating  to  the  electropathic  belts. 


WOODHOUSE   AND  RAWSON. 

At  a  meeting  convened  by  the  Committee  of  Con- 
sultation held  on  Tuesday  last,  the  report  of  that 
committee  was  put  before  the  shareholders.  It  is 
dismal  reading,  hut  it  corroborates  all  our  fore- 
bodings. It  shows  that,  from  first  to  last,  the 
company's  balance-sheets  have  rather  shown  paper 
profits  than  real  profits.  England  and  France  have 
at  the  present  moment  a  fit  of  virtuousness  as 
regards  company-mougering,  and  we  doubt  very 
much  if  the  directors  of  '*  Woodhouse  and  Rawson  ** 
will  escape  the  mill.  The  Bankruptcy  Court  will 
not  be  satisfied  with  general  statements  where  half  a 
million  of  money  is  involved,  and  it  is  doubtful  to  see 
how  this  concern  can  escape  the  court.  True,  there 
are  schemes  of  reconstruclion  in  the  air,  but  nothing 
definite  is  before  the  shareholders  or  the  creditors. 
The  investigation  of  the  committee  has  been  fairly 
searching,  as  will  be  seen  from  the  report,  but  iu 
our  opinion  the  report  they  have  given  shows  the 
necessity  of  legal  investigation.  Surely  no  directors 
are  justified  in  carrying  ** doubtful  items"  to  profit 
and  loss  account,  especially  when  such  **  doubtful 
items  "  are  in  the  shape  of  shares  in  newly-floated 
companies.  But  the  report  speaks  for  itself,  and 
needs  no  comment  to  show  the  manner  in  which 
this  business  has  been  conducted,  and  the  importance 
of  immediate  action  before  what  assets  remain  are 
frittered  away. 


THE  EFFECTS  OF  MECHANICAL  STRESS  ON  THE 
ELECTRICAL  RESISTANCE    OF  METALS.* 

BV   JAMKS  H.  UIUY,  M.A..  B.SC,  AND  .lAMKS    II.  UENDERSON, 
B.8C.,     INTERNATIONAL  EXHIBITION  SCHOIAKS,   GL^VSGOW 

UNrVKRSITY. 

(CommunkaUd  by  Lard  Ktlvin^  P.RS,) 

This  investigalion  was  begun  for  the  purpose  of  obtaining 
an  easily  worked   method  of    testing  the   effect   ol    any 
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mechanical  treatment  on  the  deneity  and  specific  resistance 
of  metals. 

For  alteration  of  deDsity,  copper,  lead,  and  manganese 
copper  wires  were  tested.  The  effect  of  stretching  was 
always  to  diminish  the  density,  the  alteration  being  small 
however :  for  copper  about  J  per  cent.,  and  for  lead  ^  per 
cent. 

The  effect  of  drawing  through  holes  in  a  ateel  plate 
was  somewhat  greater,  showing  at  first  an  increase  of  2  per 
cent.  ;  and,  when  the  drawing  was  continued,  the  density 
began  to  diminish  till,  after  drawing  from  diameter  2mm. 
to  l'3mm.,  it  showed  an  increase  on  its  original  value  of 
-j^  per  cent.  Several  other  interesting  results  on  alteration 
of  density  were  obtained. 

The  most  important  part  of  the  investigation,  however, 
relates  to  the  alteration  of  specific  resistance  of  copper, 
iron,  and  steel  wire  due  to  stretching ;  and  in  connection 
with  this  the  authors  wish  particularly  to  emphasise  the 
advantages  to  be  gained  from  using  the  unit  of  specific 
resistance  introduced  by  Wobor,  who  always  defined  it  in 
weight  measure — that  is,  as  the  resistance  of  a  length  of 
the  metal  numerically  eqnal  to  its  density  and  section 
unity. 

Taking  the  expression  for  the  resistance  K  of  a  wire,  of 
section  «>,  length  /,  and  vohimo  speciHc  resistance  t,,  , 
R  =  o-p  (//tu),  we  have  R  -  cr^,  p  (//w  ,j)  (where  p  is  the  density 
of  the  wire)  =  ere  /)  (/'-// w />)  =  ir^  p  (I. lie)  /«(r,(.(/;ir)/,  icbeinK 
the  weight  of  the  length  /,  and  rr,p  the  weight  specific 
resistance  of  the  wire.  We  have  thuB  obviated  the  necessity 
of  making  the  troublesomo  and  uncertain  moasurcmcnt  of 
the  section  of  the  wire,  and  only  require  to  measure  the 
length  and  the  length  per  unit  of  weight,  both  of  whicli 
can  be  done  with  great  accuracy.  Moreover,  the  weight 
specific  resistance  is  found  to  be  more  nearly  constant  than 
the  volume  unit.  Also,  when  only  a  comparison  of  8{>ecific 
resistance  is  required,  it  is  not  even  necessary  to  weigh 
the  wires,  but  only  to  measure  lengths,  thus  making  it 
possible  to  detect  very  small  changes  with  great  ease  and 
accuracy. 

The  method  used  was  a  modification  of  what  is  known 
as  Thomsons  (Lord  Kelvin's) double-bridge  method  (''New 
Electrodynamic  Balance  for  Resistance  of  Short  Bars  or 
Wires,"  FhU.  Mag.,  fourth  series,  Vol.  24,  1862).  The 
method  being  a  zero  one,  the  galvanometer  could  be  made 
so  sensitive  as  to  be  almost  unstable,  so  that  a  change  of 
1  in  10,000  could  be  easily  detected. 

The  tests  showed  that  the  maximum  permanent  stretch- 
ing produced  a  permanent  alteration  in  the  weight  specific 
resistance  of  copper  of  1  per  cent.  After  the  maximum 
stretching  had  been  produced,  it  was  found  that  there  was 
no  permanent  alteration  of  weight  specific  resistance  due  to 
renewed  application  of  stress. 

In  the  tests  of  steel  wire  no  permanent  stretching  was 
obtained,  but  the  effect  of  applying  weight  was  to  cause 
a  very  small  permanent  decrease  of  specific  resistance, 
0*06  per  cent,  at  tirst,  and  when  additional  weight  was 
applied  there  was  found  to  be  an  increase  of  0'06  per 
cent.  These  values  are  very  small,  however,  compared 
with  the  temporary  alteration  of  \'6  per  cent. 

In  the  tests  on  soft-iron  wire  the  permanent  alteration 
due  to  permanent  stretching  was  found  to  be  -j  per  cent. 
After  the  maximum  stretching  had  been  obtained  stress 
was  again  applied,  and  it  was  found,  as  iu  the  copper  wire, 
that  there  was  no  permanent  alteration  unless  there  was 
permanent  stretching. 

Hitherto  the  results  on  specific  resistance  have  been  given 
by  all  investigators  on  this  subject,  except  Lord  Kelvin,  in 
volume  units,  but  as  the  alteration  in  density  is  in  every 
case  very  small,  the  results  obtained  in  the  present  investi- 
gation are  in  very  good  agreement  with  those  of  former 
experimenters. 

The  conclusions  arrived  at  are  that  for  practical  purposes 
any  mechanical  treatment,  however  severe,  does  not  affect 
the  electrical  properties  of  the  metals  tested.  As  contrasted 
with  this,  it  is  interesting  to  note  that  the  smallest  im- 
purity in  the  metal  produces  a  greater  change  than  the 
most  severe  mechanical  treatment.  For  example,  an 
impurity  of  j  per  cent,  lowers  the  electrical  conductivity 
by  13'5  per  cent.,  while  an  impurity  of  j  per  coat,  lowers 
it  as  much  as  30  per  cent. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS,  Mar.  9. 
Mr   W.  H.  Preeci,  F.R.S..  President,  in  the  chair. 
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Afl^r  Uio  vit^unl  formji.!  buKinetsM,  Prof  S.  Tbompson  continuerl 
(ho  {iu<cu»Aion  on  Mr.  Mordcy'8  pa|>cr.  He  had  boon  thinking 
nboiit  tUo  two  curves  nhown.  Thoy  wore  exce<Hlinply  interestint;. 
When  a  motor  war*  runninjj;  nt  no  load  and  at  high  si^eod,  it? 
IvM.K.  wouM  juHt  haluiicu  the  incoming  E.M.F.  W  hen  the 
K.M.K.  wivj*  not  oc|ual  there  uitJ*  Home  current.  H  the  iield  was 
ovoi-oxritod,  the  motor  would  Lend  to  botome  the  generator. 
The  iliuyraniM  rnu^i-'Uied  how  nuich  the  wattlcffj*  ourrent,  or  the 
ourrcut  Horitmj^  in  I  he  injiiu.-,  wjix  over  the  workinj,'  current. 

Prof.  Flemtng  referred  morecMpocially  to  the  electrical  moasure- 
iiicnt.  lie  showed  on  the  tablo  .i  now  wuttmetor  with  a  large 
ranffc,  the  principle  of  wliirh  wi\^  that  tJic  nhunt  coil  was  excited 
by  a  tiannformer.  It  had  been  fully  described  recently  during  Uio 
lectures  at    llio  .StX'iety  of  Art**,  and  would  prove  UHoful. 

Prof.  J.  Hopklnson  M^oko  of  the  method  of  testing  described  by 
Mr.  Mordoy  uh  exculloni,  imie'uiuch  as  little  |;>ower  was  re<)uired — 
only  that  lost  in  the  instruments  — luid  grf^l  accuracy  was  obtained. 
.\bout  a  yeur  ago  ho  had  exporihientod  with  a  similar  method, 
which,  however,  had  only  the  tirnt  itdvanliigo,  and  soon  after  Prof, 
Avrton  and  Dr.  Suuipncr  carried  out  ex|]eriinent«  giving  both 
advantages.  Mr.  Mordey^a  metho<l  of  testing  a  ninglo  m&chino 
wvm  ojfon  to  the  objection  that  the  eame  re^ultM  were  not  obtainod 
when  the  machine  was  acting  aii  a  generator  and  ae  a  motor, 

Mr.  Kapp  mentioned  an  example  when  alternators  used  as 
motors  and  generators  agreed  with  b  ig.  6.  Ho  referred  to  on  in- 
stallation at  Caeael.  There  were  two  alternator-^^eneratont,  the 
current  v&e  aplit  up  into  two  circuit«^  and  each  sub-station  had  an 
alternator  between  two  direct-current  machines  and  rigidly  con- 
nected— a  description  of  which,  if  we  remember  rightly,  was  given 
in  Mr.  Kapp's  Cantor  lectures.  This  Fhowed  that  the  minimum 
current  to  give  a  certain  amount  of  work  had  been  found  in  practice. 

Mr.  Harriaoa  referred  Lo  Prof.  Hopkineon':*  early  papers,  and 
thought  in  them  he  found  the  explanation  of  the  phenomena 
described  by  Mr.  Mordey.  Ho  had  long  thought  that  there  was 
more  to  learn  between  the  reactions  of  tne  armaturo  and  tield  for 
alternator!^.  Ho  had  been  experimenting  with  a  Siemens  machino, 
and  waa  going  to  publish  the  full  results,  but  would  here  only 
refer  to  one— the  pul^miion  of  the  armature  and  also  of  the  field 
under  the  conditions  of  his  experiments.  He  thought  this  limiting 
of  the  current  waa  an  importantfactor  where  alternators  were  used 
OS  generators  or  coupled  in  parallel. 

Mr.  Swlnbarne  sent  a  written  communication,  which  was  read 
by  Mr.  Kapp.  A^  usual,  the  writer  was  not  in  perfect  accord  with 
Mr.  Mordey,  but  his  principal  text  was  general  and  declaiming 
agaiiifnt  the  ueual  plan  of  considering  apparatus  in  a  central  station 
ijiecoiucai,  instead  of  considering  the  onocb  as  a  whole.  As  it  was, 
olunily  put,  the  buyer  of  a  dynamo  did  not  aire  about  the  elec- 
trical et^hciency  ;  he  wanted  to  know  its  commercial  etliciency. 

Mr.  Crompton  ^aid  that  Mr.  JMondev  had  set  forth  the  condi- 
tioniiil'O  make  alternators  to  run  in  uarallel,  but  the  difficult  matter 
was  in  the  governing  r{uet^tion.  He  had  examined  the  question 
with  the  late  Mr.  Willana,  but  did  not  find  it  eaay.  Alternators 
could  ea«*ily  be  brought  into  parallel,  but  it  would  be  ditiicult  to 
keep  them  etjually  loaded.  Mr.  Willana  latterly  thought  it  would 
|}e  best  to  put  a  common  governor  only  on  the  eteampine,  but  it 
was  doubtful  if  that  wouldlie  a  solution  of  the  problem.  VVhat  tbey 
wanted  was  a  more  accurately  cooBtructed  governor  than  was  at 
present  to  be  found.  He  agreed  with  Mr.  Swinburne  that  taking 
awav  the  side  \m\[  of  belt  gave  too  great  an  etiiciency  to  the 
machine.  Why  did  not  Mr.  Mordey  put  an  alternator  to  a 
Willuns'  engine  and  allow  it  to  be  tested  at  Willana'  works?  The 
results*  obtained  at  thoi^e  workf*  were  very  consistent. 

Br.  Snmpner  said  in  alternators  tested  as  suggested  by  Mr. 
Mordey,  some  coils  acted  as  dynamos  and  some  as  motors,  and 
Dr.  Uopkinson's  method  could  therefore  be  used.  Another  advan- 
tage was  that  it  could  be  applied  in  so  many  different  ways. 
Side  pull  in  belt  could  be  ootained  by  first  driving  mechani- 
cally and  then  eleotrically.  The  method  did  not  test 
actual  side  pull,  nor  the  bearings  —  but  everything  else. 
He  hod  lately  tostod  a  lUO-h.p.  motor  designed  by  Mr.   Esson. 
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The    field     mogneU    were    fixed,    the    armature    was    a     drum 

armatare  with   flab   coils.     Ho   had   tested    it    in    two   difierent 

I  ways— first,    with    field     eplit     in     two    and     revoroed,      and 

\  22  amperes  sent  throup;h  one  half  and  8   through    the  other, 

rith  'armature    short-circuited.     The  same  test  was  ap|iliod    by 

I  cplittiD^  the  fields  into  two  unequal  parte  corresponding  to   Mr. 

iMordey's    t-ost ;    in  each   case  the    result   was  patisfactory— an 

[•flieiency  of  9()  per  cent.     He  thought  the  curves  as  piven  by  Mr, 

1  Alordcy  the  best  material  to  have  in  approachint;  tne  problem  of 

[parallel  tunning — better  than  any  amount  of  mathematics. 

J     Mr.  Bailey  showed  a  diagram  of  connections  to  localise  bad 

I'polee,  ae  used  at  Paddington  in  the  oarly  days. 

1      Mr.  ICordey,  in  replying,  said  that  engineers  now  put  in  shafts 

they  had  confidence  in— those  who  did  not  could  use  tests— eo  also 

for  bearinpB.      Mordoy  machines   ran  for  20  minutes  after    belt 

thrown   off.     Prof.    Thompe^on'a  objection^   ho   thouf^ht,  did   not 

amount  to  much  in  practice.     The   [>owor  factor  of  ^ood  trana- 

forroers — closed  circuit — was   'TJ   to   "9,   and    the  actual   power 

represented    this    fraction    of    the    apparent    watts    goin^    out. 

Kxperimentfi     had    shown    bim   the  reaction    in    the   alternator 

rmaturee  was  unappreciable.     He   hoped  Prof.  Fleming  would 

aake   his  wattmeter   astatic.     Ho   ho^»ed    Dr.    Ho[ikinson  would 

^  remember  many  people  did   not  understand  mathematics.     Mr. 

Swinburne's  article  gave  him   much  amusement— he  had  found 

that  when  Mr.  Swinburne  said  a  thing  m,  he  meant  he  thought 

it  was. 

The  next  meeting  will  be  held  on  the  2.^rd  Inst. 


COMPANIES'  MEETINGS. 


WOODHOUSE  AND  BAWSON  UNITED,  LIMITED 
It  will  bo  remembered  that  at  the  third  ordinary  general  meet- 
ing of  Woodhouse  and  Rawson  United*  Limited,  held  on  December 
^^d  last,  a  committee  of  consultation  wa^  appointed  to  confer 
with  the  Directors  as  to  the  present  position  and  future  prot^fwcl* 
of  the  <  'ompany,  and  to  report  the  results  to  a  subset|uent  asyenibty. 
Thecommittee  comprised  Dr.  \V.  S  Squire  [chairman),  and  Messrs, 
Griffiths,  Whateley.  and  Bacon,  and  General  Fyfe,  who  convened 
a  meeting,  held  on  Tueaday,  of  the  ahareholderfl  to  consider  their 
report.  An  attempt  was  made  to  exclude  representatives  of  the 
Preas,  but  this  effort  was  unsuccessful. 

Dr.  SqnJre,  who  occupied  the  chair,  remarked  that  one  or  two 
of  the  r>irectors  had  suggested  that  the  duty  of  the  troinmit-teo 
should  be  continod  to  investigating  tho  pref^ent  and  future  po.^ilion 
of  tho  Company,  &a  what  had  been  done  in  the  paat  was  beyond 
their  province.  Thatwaa,  however,  not  the  view  of  the  committee  ; 
it  wai^  only  by  a  study  of  the  pavSt  that  it  was  ^>OHjiible  to  arri\  c  at 
a  foreca»t  of  the  future.  Tho  Comiiany  in  the  tirst  two  yearH  of 
ite  existence  prei^ented  re|>oits  and  bahincO't^hootH  showing  good 
pro6ts,  and  lii  [tor  cent,  w^w  paid  on  the  oidirmry  whnroo.  Sfuw, 
if  those  profits  had  been  legitimately  earned  there  would  bo  a 
ho|>e  for  the  future,  but  if  they  ha*]  not,  or  po.Hi*lhly  not  caniwl  nt 
all,  then  the  outlook  for  tho  future  was  far  lecH  hofK:!ful  Tho 
committee  therefore  took  the  nvponsibility  of  ^oint;;  throut^h  tho 
accounts  for  the  Hrst  two  as  well  a»  for  tho  thiriT  year.  Tho  piofit 
and  loss  accounts  for  the  two  yoarfl  commenced  on  the  credit  f^ido 
with  groes  pi-ofits  fm  much,  but  there  wo^  no  indication  a^  to  how 
tboso  profits  were  arrived  at,  or  of  what  thoy  consisted.  The  com- 
mittee had  cndcjLV'oure^^l  t^  Hupply  ihoHo  omimsionfi.  ami  hnrl 
succeeded  in  identifying  cortaiii  thingH  in  the  report,  which  waty 
only  finally  ttettlod  the  previous  evening. 

The  report,  which  was  of  an  historical  nature,  referred  at  first  to 
the  formation  of  the  Company,  and  to  tho  [layment  to  the  vendors, 
Woodhouso  and  Kiiwpon,  Limited,  of  £269,<X)0.  The  vendor** 
elated  that  they  had  been  carrying  on  the  business  profitably,  and 
OS  an  inducement  thoy  undertook  to  guarantee  a  dividend  of 
15  |>or  cent,  on  the  ordinary  shares  for  three  yeiirs,  and 
to  deposit  £7-'5,00O  as  a  puaranUo.  The  latter  had  been 
done  by  leaving  £75,(XN)  of  tho  purchase  •  money  unpaid. 
The  first  annual  report  showed  net  profits  amounting  to 
£61,085,  out  of  which  dividends  of  15  per  cent,  on  the  ordinary 
and  8  per  cent,  nn  the  ureferonce  shares  wore  i-mid,  but  there  was 
no  explanation  how  tnat  profit  had  been  arrived  at.  A  large 
portion  of  those  profita  consi'^ted  of  doubtful  items  which  ought 
not  to  have  been  carried  to  profit  and  loss^  and  were  certainly  not 
legitimate  trading  profits.  For  instance.  £25,(XK)  received  from 
the  Kensington  storee,  £1,^70  in  connection  with  Jensen'n  bell, 
£4,050  credited  as  business  profit  on  iraue  of  shares,  and  £37, '240 
being  the  balance  for  promoting  the  Okonite  Company.  The 
latter  was  a  pa|)er  profit^  not  one  penny  being  receivcKl  in  capih. 
These  shares  were  now  nearly  all  in  the  possession  of  the  Com- 
pany, and  were  to  a  large  extent  ansaleiable.  Tho  committee 
were  of  opinion  that  these  securities  should  have  been 
carried  to  a  suspense  account,  and  should  not  be  con- 
sidered AS  divisible  profits  until  realifle<).  The  four  items 
amounted  to  £68,160.  Assuming  that  the  Directors  were  justified 
in  carrying  the  £25,000  and  the  share  premiums  to  profit  and  loss, 
there  remained  £vt9,110,  which,  if  rejected  as  not  being  legitimate 
profits,  would  reduce  the  net  profit  from  £t51,085  to  £21,975,  in 
which  case  the  managing  director  would  not  be  entitled  to  any 
commission.  If  the  profits  in  any  one  year  were  more  than 
sufiicieot  to  pay  15  per  cent,  on  the  ordinary  shares,  the  managing 
director  was  to  receive  *2o  per  cent,  of  the  excess  as  commission, 
and  he  had  received  in  respect  of  that  year's  trading  the  sum  of 
£13,775,  Secondly,  he  was  the  litjuidator  of  the  vendor  company 
in  which  he  was  interested,  and  it  would  benefit  that  company  to 
got  the  guarantee  fund  of  £75,OOU  out  of  jeopardy  as  soon  as 
powible.     Whilst  that  amount  remained  as  a  guarantee  it  bore  no 


intereet,  but  by  the  manner  in  which  it  had  been  [laid  it 
was  made  to  come  before  tho  ordinary  and  preference  shares, 
and  at  once  began  to  bear  interest  at  5^  per  cent.,  and  had 
nearly  doubled  the  debenture  debt.  The  terms  of  repayment 
were  a  rebate  of  £12.000.  £12.000  in  cash,  and  £51,000  in 
debenture  stock.  The  £12,000  rebate  on  tho  £75,000  was  in  the 
year  ending  July  31,  IS91,  placed  to  credit  of  i>rofit  and  loss,  snd 
that  had  done  more  than  anything  to  ruin  tne  Company.  The 
Phfinix  Truat  Company  appeared  to  be  the  vom  dt  (jucmt  of  Baron 
Crant,  and  the  books  snowed  numerous  transactiotn  betK'een 
Wood  house  and  Kawson,  Limited,  and  the  Trust  Company,  and 
in  which  they  were  jointly  interested,  one  being  in  connection 
with  the  Epstein  Company.  The  Epstein  Accumulator  Company 
woti  formed  with  a  nominal  capital  of  £li(>,O0tK  of  which  £70.000 
nominally  were  alloted — .Vi  per  cent,  to  Woodhnuse  and  Rawson 
Cniw^J,  and  45  i^Kjr  cent,  to  Mr.  Epptcin.  Each  of  the  latter  gave 
10  per  cent,  of  the  shares  to  the  Trust  Company,  or,  say,  £7,000 
to^^ether.  This  was  a  paper  transaction  :  yet  after  deducting  the 
10  E)er  cent,  and  certain  expenses,  Woodhouse  and  Rawson  United 
took  credit  for  £31,630  net  profit,  which  was  brought  into  the 
profit  and  loss  account  as  divisible  profits.  Another  item  of  profit 
was  £15,1^8,  being  profit  on  the  issue  of  French  and  Austrian 
Elmore  Companies,  but  these  were  on  ^wper  and  practically  un- 
saleable. Then,  again,  the  Kidsgrove  works,  which  had  resulted 
in  a  lotw  of  from  £40,000  to  £45,000,  were  raised  in  value  by 
£2,610.  and  the  Kenetngton  worka  by  £1,000.  These  and 
two  other  items  amounted  to  £81,233,  whiUt  the  net  profit* 
claimed  for  tho  year  only  came  to  £51,439,  The  committee  were 
of  opinion  that  tho  profits  during  the  two  years  were  more 
apparent  than  real,  and  that  the  dividends  should  have  been  paid 
out  of  the  guarantee  fund  In  the  third  year  the  inevitable  Nemesis 
came  and  there  was  a  great  loss.  The  committee  reported  that  in 
the  very  month  that  the  ^shareholders  wore  induceo  to  assent  to 
the  repayment  of  the  guarantee  fund,  money  was  being  borrowed 
at  from  10  to  12  per  cent,  to  pay  the  dividends,  and  in  another  case 
the  interest  worked  out  at  22  per  cent.  At  that  time  the  account 
of  the  managing  director  with  the  Company  was  overdrawn  by 
£2(>,(XJ0,  but  a  few  days  before  the  last  general  meeting  the 
Directors  agreed  to  cancel  the  debt  on  his  handing  over  debenture 
stock  to  the  extent  of  £1H,4H'J.  Those  debentures  were  to  be 
accepted  at  par,  though  the  market  value  was  not  half  that.  The 
committee  considered  that  the  managing  director  had  been  hunting 
financial  will-o'-the-wigps  instead  of  manufacturing.  The  manu- 
facturing de^mrtmeut  hud  been  neglected,  and,  as  a  con6Ci[acnce, 
it  had  imL  been  profitable,  iind  probably  from  the  same  cause  none 
of  tho  brancho?*  or  agencies  had  shown  any  profit.  The  Kidsgrove 
works  was  an  unfortunate  purchase,  the  plant  being  mostly  anti- 
imated,  timl  the  price  luiid  greatly  in  excess  of  its  vnlue. 
The  c'ouimiitco  estiinatwl  the  value  of  the  patents  and  good- 
will at  £2li,(XM),  and  had  come  to  tho  concliititoii  that 
the  Com|Hifiy  wa»  just  solvont  ;  that  under  an  tnlolli^ent 
icjdisation  there  would  be  Juat  enough  to  |»ay  off'  tho  liabilities, 
including  debentures  and  debenture  stock.  The  main  diltieidty  in 
cjirrying  on  the  Comimny  wni*  the  heavy  debGnturc  interest.  The 
vi^ible  pi<»tit  to  the  committee  waj:^  only  £ll,(KXI  a  year,  but  that 
would  unly  bo  suflicient  to  meet  tho  debenture  interest,  and  there 
wmiUI  be  no  inducement  for  sharebolders  to  fiubflrribo  fresh 
capital.  A  more  hofieful  proposal  wao  that  tho  formation  of  a  new 
and  indo|>etKlont  comjiany  to  lease  U»c  works  and  plant  from  the 
present  Com^mny.  and  as  tho  assets  were  realised  tho  debentures 
might  bo  paid  off.  \  BniRll  com[iany  might  under  those  circum- 
stances bo  able  to  make  a  living  profit.  The  committee  concluded 
by  drawing  attention  to  the  small  holdings  in  shares  of  some  of 
the  Directors. 

The  Chairman  snid  that  the  committee  were  indebted  to  the 
auditors  and  Mr.  T.  Pilling  for  assistance  in  unravelling  some  of 
tho  accounti^.  Mr.  Pilling,  who  was  unfortunately  unable  to  be 
jire^ent,  haci  sent  some  lengthy  note?,  from  which  Dr.  Squire  read 
coi»iousextract<«,which  were  very  similar  tothere|)ort,  TheChairman 
did  not  think  that  the  Company  need  have  made  any  loss.  It  start-ed 
professedly  as  a  manufacturing  coini)any,  and  had  been  turned 
into  a  comjMiny-mongenng  company.  The  manufacturing  [jart 
had  been  neglected,  and  if  it  had  been  fostered,  combined  with 
the  tidvant-age  of  tho  large  amount  of  money  at  its  disposal,  there 
was  no  reason  why  it  should  not  have  done  well.  Ho  did  not  think 
it  could  over  have  paid  15  per  cent,  on  the  ordinary  shares.  The 
Company  was  ovnr-financea,  and  the  price  paid  for  the  goodwill, 
patents,  and  other  fancy  items,  had  been  so  heavy  that  the  money 
remaining  as  working  capital  was  quite  unable  to  cope  with  the 
liabilities.  He  thought  that  the  only  way  in  which  the  business 
could  be  in  future  carried  on  would  be  by  some  such  scheme  as 
that  suggested  in  the  report,  and  he  opined  that  the  industrial 
[jart  of  toe  business  might  be  conducted  at  a  moderate  profit.  It 
required  a  good  deal  of  conuideration  before  anything  like  a  defi- 
nite scheme  could  be  propounded.  Possibly  the  Directors  might 
have  some  Buegesliona  to  make  as  to  the  future,  but  in  the  mean- 
time it  woultibe  necessary  to  form  some  kind  of  scheme.  Oeneral 
Fyfe  had  not  signed  the  report,  although  agreeing  with  most  of 
the  statements  in  it. 

A  long  discussion  then  ensued,  in  which  General  Fyfe,  Meaars. 
Swain,  and  F.  L.  Rawson  (managing  director),  Mr.  Pope  (director), 
and  others  took  part. 

Dr.  Squire,  in  reference  to  some  of  the  remarks  made,  observed 
that  that  meeting  had  no  power  to  ()ass  resolutions  which  would 
bind  the  Company.  The  proper  course,  as  Mr.  Pope  exul&ined» 
would  be  to  call  an  adjourned  general  meeting,  and  pernaps  by 
that  time  the  Directors  would  be  able  to  make  some  proposition 
with  a  view  to  reconstruction.  In  reply  to  Mr.  Bond,  the  members 
oF  the  committee,  having  finished  their  work,  wished  to  be  dis- 
charged  from  any  further  duties. 


I 
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Mr.  Bacon  having  mnHo  »omo  rciuark»,  Mr.  F.  L.  Rawson 
observed  that  Ihe  Directors  had  been  hnni  at  work  with  regard  to 
reconstruction »  and  h  scheme  would  be  laid  before  the  sharehoIderB 
in  ft  month. 

Hr.  Baoon  proi»oi«ecl,  and  Mr.  Peat  neoonded,  "  That  it  be  an 
instruction  to  th<*  Board  of  Directors  to  hnve  the  report  and 
pubeequont  dJRou.aRion  printed  and  circulated  ntnnn^  the  flliare- 
holdore."  Tbii?  was  unanimously  adopted,  and  the  rojwrt,  etc., 
will  b«  circulated  by  the  directors. 

Mr.  Pope  obeerved  that  a  special  general  meeting  could  bo  con 
venetl  by  the  Directors  to  follow  the  adjourned  (»oneral  meolintr, 
nnd  a  scheme  of  reconstruction  ixiuld  then  be  consideretl. 

The  proceedinjf*,  after  occupying  near  y  three  hours,  then  came 
bo  a  clo^e  with  n  vote  of  thanks  to  the  Chairman. 


HOUSE-TO-HOUSE  ELECTRIC    LIGHT  SUPPLY  COMPANY, 

LIMITED. 

Directors:  Henry  Kamit-  Beetou,  chairmun  ;  WMIiam  KogimiUl 
Dftvies  ;  Robert  Arthur  (iermnine  ;  Robert  Hummond,  maitaging: 
director  ;  William  Francis  l^ese  ;  William  Piiije.  Secretary : 
H.  St.  John  Winkworth. 

Re{iort  of  the  Directors  and  statement  of  accounts  for  the  year 
ending  December  3Ut,  1892,  pref^ented  to  the  shareholders  at  the 
fifth  ordinary  general  meeting  of  the  Company,  held  at  the 
Company's  Central  .Station.  KenHingInn,  on  the  'Jnd  inst. 

The  revenue  account  showe  a  credit  balance  of  £2,8^6.  I9(< , 
which,  with  the  sum  of  £o25  referred  to  in  jiaragraph  6.  ami  the 
balance  of  i)29I.  Os  8d..  brought  forward  from  the  previous  year, 
makes  a  total  of  £3,aVJ.  19s  8d.  The  Directors  pro[»obo  to  dotd 
with  this  amount  as  follows  : 

Interest  |>aid  on  i::^)(),000  debentnree £1,800 

la  reduction  of  preliminary  ex^iuntMw  ,.,.. TrOU 

In  reduction  of  Hut4[>eaHe  renewals  account    100 

Depreciation  fund 1250 

Dividend   of   7   i>er  cent,   on   amounts  paid   up  on 

£*Jlfl5A  preference  shares 902 

Leaving  a  balance  to  be  carried  forward  of    ...  ....... 


40  14 


i;3,«32  19     8 

The  Directors  have  the  pleasure  to  report  that  during  the  post  year 
the  business  of  the  Company  has  continued  t4)  increase  ;  the 
number  of  lamps  attached  to  the  Company's  circuits  on 
the  Ist  January  being  the  equivalent  of  1W,3S8  Sep.  lamps, 
and  on  the  3lBt  Decomoer  '2:i,7i)0.  At  the  beginning  of  the  year 
there  wore  373  houses  connect&I,  and  at  the  end  of  the  year47L 
During  the  year  another  unit  of  plant  has  been  laid  down.  This 
addition  admits  of  the  number  of  connccte<l  lamf^s  being  incro)u<e<l 
U)  28,000  H-c.p.  A  fuither  iflsuo  of  7  p^r  cent,  preference  shares 
was  made  during  the  autumn,  bringing  the  total  preference  capital 
isBU«4l  up  to  £*2I,15rK  In  addition  to  tlie  profits  at  Kensington, 
the  sum  of  £525  is  guaranteed  to  the  Company  for  the  year  lMf>2 
in  connection  with  the  business  of  cpntral-station  construction 
which  the  L&fnU  and  London  Electrical  Engineering  CoiniKiiiy, 
Limited,  took  over  from  the  <'ompany,  a  similar  amount  being 
guaranteed  for  the  current  year.  The  Directors  have  drawn  ni> 
fees  during  the  year,  but  ±"300  has  been  [wiid  to  Mr.  William  I'uge 
for  sfiecia]  services,  Mr.  R.  A.  <Jermaino  and  Mr.  WilMam  Pngt- 
retire  from  the  Hoard  by  rotation,  and,  being  eligible,  offer  Uieui 
selves  for  re-election.  Messrs.  TheobaM  bros.  and  Miali,  the 
auditors  of  the  (^on\(>ftny,  retire,  and  submit  tlioraselvea 
ro-eleotion. 

Total  share  capital  i^iid  up £46,795 

Total  loan  capital  borrowed ,     30,000 


for 


Total  capital  received    £76,795 

Rrvkxub  AncousT,  Ykar  khdid  Deo    31.  IS92. 

A. —To  Generation  of  Electricity. 

Dr.  £       H.    d.       £       a. 

C«al    or    other  fuel,    including  dues, 

carriage,  unloading,  storing,  and  all 

expenses  of  placing;  the  stime  on  the 

works    2,808  12    5 

Oil,   waste,   water,   and    engine-room 

stores 791    5    1 

Proportion   of  salaries   of    engineers, 

superintendents,  and  officers 620    6    2 

Wages  and  gratuities  at  generating 

station   1,383  15     I 

Repairs  and  maintenance  as  follows  : 

Buildings    £14    2    2 

Engines  and  boilers 327    4    6 

Dynamos,  exciters,  mo- 
ton,  etc 68  13     I 

Other  machiaery.  instru- 
ments and  tools    249    7  U 


Cartage  of  ashes. 


656    7    8 
72  16    6 


B.— To  Distribution  of  Electricity. 


6,336    2  11 


■fa 


Proportion  of  salaries  of  engineers. 
Repairs  and  maintenance  of  mains  of 

all  classea 

Wages  

Repairs— transformers 


30    0    0 


35 

9 

I 

.30 

11 

10 

8 

16 

8 

104  17    7 


Honts  (Miyable.... 
Hates  and  taxes  , 


-To  Rents,  Rates,  and  Taxes. 

. 195    0    0 

232  18    4 


D. — To  Management  Expenaee. 
Directors' remuneration  (special;  ...  200    0    0 

(■ollector's  salary    104    0    0 

Stationery  and  ijrinting 137  13    4 

General  establishment  charges 289  11   10 

Auditors  of  Company     .  21    0    0 

E.  —To  Law  and  Parliamentary  Charges. 

Law  expenses   

F.  -To  Siteckl  ('barges. 

Insurance  

Board  of  Trade  audit 

Sundries. 
Hubscription  Klectriaal  Association    

To  balance  carried  to  net  revenue  account  .    ... 


Cr. 

Sale  of  electricity  per  meter  at  8d.  per  B.T.U.  (less 

dirtcounts) 

Rental  of  meters  and  other  apparatus  on  consumers* 

premises 

Transfer  fees  £8    7    6 

Students'  instruction 57    U    8 

lasuUation 183    3     6 

Interest  and  discount  26  15  11 


427  18     4 


752 

5 

2 

87 

18 

9 

50    4 
67  12 

0 

0 

25 

0 

0 

7.851 
2.836 

19 
19 

6 

0 

£10,688 
£ 

18 
a. 

6 
d. 

9,705 

5 

0 

708 

6  11 

£10,688 
Genkral  BAi^NCicsnEET,  l>Kr.  31,  1892. 
Dr.  Liabilities.      £      s.  d,  £ 

C'Spiial- 8,322    ordinary  shares    of 

£5each   4MilO    0    0 

100  founders'  shares  of  £5  each  ...  >(N>    0    0 

4,231  preference  shares  of  £5  each, 
£21,153;  loss  calls,  paid  since, 
£1.470    19,685    0    0 


300  debentures  of  £100  eaoh   «, 

Sundry  creditors  on  open  accounts  

Bills  {jayable 

Net  revenue  account,  balance  at  credit  thereof,, 
Depreciation  fund  account , 


6I,7«5 

:tf.»,(X)0 

4.MH 

3.873 

1,<M)2 

250 


IS    6 

s.    d. 


0  0 

0  0 

17  0 

0  (» 

19  H 

0  0 


€|0|,4*i9 

Cr.  Assets.  £ 

Capital  account — Amount  expended  for  works U9,767 

(  onstrnction  business  develo[>ment  acpount,  as  |)er 

last  balance-sheet £17,345   19     7 

LcA.'^  adjuf^tment  of  aocounts  during 

the  year     ;W0     5     6 


17    :. 
13     9 


iVeliintnary  ex^ionsc.^  and  founda- 
tion of  business  account,  /w*  f>er 
lost  balance  sheet  4,8S2    N    4 

Add  tranfifcr  of  debenture  issue  ex- 

i)eneos    153  13     2 

And  transfer  of  preference  share 
issue  expenses « 2(>8  16    H 


Less  carried  to  net  rev6nuo.»— ■.. 

Suspense  renewals  account,  as  per 

last  balance-sheet  

Less  carried  to  net  revenue 


Stores  on  hand  at  December,  31,  1SJ>2— 


16.985  14     I 


5,244   IH 
50(»     0 

2 
0 

4l>fl     0 
KIO     0 

0 
0 

Coal 

Oils,  waste,  etc. 

Oenoral 


2:W  M  10 
I5S  <;  1 
1()     H     i\ 


Sundry  debtors  for  electricity  sapulied  to  D^iccm- 

ber  31,  1892 

Other  debtors 

Cash  at  bankers : 

Messrs.  Glyn,  Mills,  and  C^o I.*HU    12  Ui 

Parr's  Banking  Company'  and  the 
Alliance   liank,  Limited  (Earl'!* 

Court  Branch) .' ?H>    4    2 

Cash  in  hand   29  19    6 


4,744  18     2 


:tno   0   0 


408     9     5 

4.4:*3     I     9 
2,138    3    U 


2,691   16    6 
£101,469  17     rt 


The  fifth  ordinary  geneiiil  meeting,  under  the  presidency  of  Mr. 
H.  Ramii'  Reoton,  took  place  on  the  2nd  inst.  at  the  central 
station,  Brompton,  S  \V.  The  notice  culling  the  gathering  having 
been  read  by  the  Se<:retary, 

The  Cbalrmao,  in  moving  the  adoption  of  the  rei>ort  and 
accounts,  uliirli  iiro  given  above,  said  timl  all  the  capitrti  e^i»oiidc4l 
had  l>eon  f*|>ont  with  the  groatent  economy.  Tho  eK|tcnditiii-o 
amounted  to  £1 1,'Hll.  12s.  'M.,  which  ropreri«uleil  the  counU-Mutioti 
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of  ft  large  portion  of  tbo  Seconal  Kinoke-0iAck,  which  would  suffice 
for  tb^r  completed  station,  compri^in^  three  times  the  power  nt 
preeent  poesMsed.  Moreover,  it  reiire^nte^l  pliint  ei|UAl  to  the 
•apply  of  28,000  35-watt  lamps,  alter  providing  tho  requisite 
reeerre  aod  mains  equal  to  the  accommodation,  under  favourable 
circumfltancee,  of  40.U00  35- watt  lampA.  With  regard  to  the 
revenue  operations,  he  mentioned  that  for  the  first  time  they  repre- 
eeot  contuiuoue  day  and  night  running.  It  was  &  matter 
for  congratulation  that  with  the  heavy  extra  consumption 
of  ooal  and  labour  which  they  had  had,  their  working  cost 
amounted  to  the  same  as  in  1891.  For  that  and  othor  reasons  he 
thought  he  could  promi^  that  with  the  careful  assistance  of  Mr. 
Faf^e  (to  whoee  oMtduity  and  foresight  they  were  much  indebted  , 
by  pursuing  the  Lines  they  were  now  following,  and  by  a  limito<i 
capital  expenditure  on  the  substations  for  securing  more 
economical  distribution,  they  would  be  able  to  present  more  satis- 
factory rei4ult!<  in  the  future.  If  this  assurance  was  warranted,  he 
was  «urc  that  they  woul<!  o^roe  with  him  that  their  debenture  and 
preference  capital  was  fully  secured,  and  that  their  preference 
tharef  constituted  as  good  an  investment  as  tho  market  for  tliis 
cdti»%  of  proi>erty  nlfordod.  It  was,  however,  a  matter  of  regret 
that  the  hoi>cB  of  tbo  ordinary  shareholders  remained  still  to  bo 
fulHlled.  The  fact  was,  that  in  this,  as  in  other  enterprises  of  a 
similar  nature,  they  hnd  difficuUiefl  to  contend  with,  even  although 
they  carried  with  them  compensation  ;  but  unfortunately  their 
drawbacks  were  in  the  present,  and  their  compensations  in 
the  future.  The  situation  of  the  station  was  such  that  it 
oould  never  create  a  nuisance  to  tho  neighbourhood,  and  it 
secured  them  accordingly  from  all  [mssibility  of  difficulty  und 
disturtmnce  with  the  irrowth  of  their  business  in  the  future. 
The  fact  of  having  htid  mains  as  ihey  hud  done  in  all  the 
thoroughfares  scheduled  to  the  area  which  was  proper  to  their 
station,  had  resulted  in  their  having  at  present  a  B^uirso  distribu- 
tion of  lights,  as  the  comparative  statisiics  of  other  companies 
fthowod  In  short,  the  class  of  custom  depending  upon  the 
eboraotcr  of  their  area,  while  very  sure,  was  somewhat  slow,  so  that 
there  remained  nothing  but  to  continue  operations  patiently.  He 
then  moved  the  adoption  of  the  reix)rt  and  accountJt. 

Thid  was  secon<ied  b^  tho  Managing  DtreoCor  (Mr.  R. 
Hammond),  and  was  carried  netn.  con. 

A  dividend  of  7  per  cent,  per  annum  on  tho  preference  shares 
WAS  then  declared,  and  tho  re-eloction  as  directors  of  Mr.  William 
Ps^e  and  Mr.  R.  A.  (Jermaine,  and  the  reappointment  of  the 
auditors  terminated  the  proceedings. 


CONSOLIDATED    TELEPHONE    CONSTRUCTION    AND 
MAINTENANCE  COMPANY,  LIMITED. 

Ad  extraordinary  <;encral  inoetin<^  of  tho  ^hnrolioldcrs  was  held 
estcrday  nt  \Vinchc*«ter  HouHe,  Old  Uroad-street,  E.(\,  under  the 

residency   of  Mr.   ('.  L.  \V.  Fitzgerald  (cliairman),  to  consider  a 
hition  pro(»OMing  a  reduction  of  the  capital  of  the  ('om[)any. 

The  pecrotnry  (Mr.  C   C'urtoyn)  read   tho  norioo  convening  the 

eetinj;  and  the  sjiecial  reK)luVion,  which  was  i\»  follows:  *'Thttt  the 

ipitrtl  of  tho  (V)mpany  bo  rcduoxl  from  C3i>7,«>i5,  divide<l  inl«* 
75,iMMt  preferenco  ahare^of  i;l  ear-h,  73,150  ordinary  shares  of  £1 
jBoth,  and  l^i4  M.V)  orrlinary  shares  of  IK  each,  to  jC'234.93S, 
'ivide«I  into  47,>^i<i  preference  shares  of  £1  each,  and  75,ir»Oordi 
ury  sliiui>.>4  of  £1  wioh,  and  '2l?4,KriO  ordinary  shares  of  IOr  each  ; 
land  that  such  reduction  bo  effected  by  roLurning  the  amount  of 
£\  per  share  crcMlited  as  paid  upon  each  of  tiie  27.tW)7  issiieil 
preference  shares  of  tho  Company  to  the  holders  thereof,  and 
thereupon  cancelling  such  shares,  and  by  returning  2S  per  share 
to  each  of  the  holders  of  the  t^24,sriO  issued  ordinary  shares  of  tho 
Comfiany,  and  bv  writing  off  each  of  tho  said  '224^850  ordinary 
shares  the  sum  of  2s.  per  share  oa  being  capital  unrepresented  by 
available  aaeets." 

The  Cbalrmaa  said  that  the  resolution  the  shareholders 
had  beard  meant  that  the  Directors  suggested  that  the  £\ 
preference  shares  should  bo  {>aid  off  at  par ;  that  2b.  per 
be  returned  on  the  oroinary  shares,  and  that  off  the 
of  14fi.  nominal  value  should  be  written  a  further  2b.  so 
to  make  each  share   10s.   nominal   value.       Now,   in  order  to 

lake  matters  clear,  he  must  refer  to  the  past  history.  In  1881 
this  Compaov  bought  certain  concessions  in  Austria,  and  then 
formed  a  labsidiary  company,  which  was  named  the  rclephone 
Company  of  AastHa,  to  work  the  concessions.  Unfortunately  the 
Directors  at  that  period  were  unable  to  obtain  capital  for  the 
Austrian  Com[>any,  and  the  whole  burden  of  providing  money  fell 
u[K)n  the  ConsoUuated  Telephone  C^'ompanv.  That  proved  such  a 
drain  that  at  one  time  it  very  noarly  ruinea  the  Company.  When, 
in  1KX4.  he  and  hie  colleagues  took  the  uianagemeut  of  ailairs, 
thing*  hod  come  to  tho  pass  that  certain  [lersons  were  agitating 
in  Austria  for  the  cancelling  of  the  concessions  on  the 
ground  that  the  business  was  not  being  pro[>crlv  worked. 
They  found  that  the  Austrian  Com|>any  owed  a  book  debt 
u>  this  Company  nf  a  very  large  sum  of  money.  That  amount 
ol  money  was  eventually  settled  by  the  Austrian  Company  pay- 
ing to  tnie  Com(>any  £.'M,500  5  i»er  cent,  debentures,  Furtner, 
during  the  remaining  term— that  is,  from  1HH4  down  to  within  a 
yoar — this  Comitnny  liwl  hnd  to  support  the  Austrian  ComjKiny, 
and  hnd  put  a  turthcr  jCir>,50<J  into  tho  business  for  which  they 
huxl  preference  shares,  and  in  addition  to  that  this  Company  held 
£*iK,;L')5  Austrian  ordinary  shares.  These  abaree  were  received  for 
the  sale  price  of  the  concession.  The  concessions  purchased  were 
for  the  very  short  period  of  only  10  years,  and  three  of  those 
years  had  already  exjiired.  Tbo  subscription  allowed  by  the  con- 
in  Austria  was  only  a  very  lOw  rate — namely,  £6  n  sub* 
When  thov  exaininc<l  those  oonccssions  in  \HH4,  it  was  a 


question  whether  they  should  go  on  with  the  buaioen  or  not, 
although  they  hod  at  stake  £34,500.  Still,  there  was  a  somewhat 
obscure  clause  which  related  to  the  termination  of  the  con- 
cessions. It  did  not  say  in  plain  English  what  they 
were  to  get,  but  the  then  Minister  of  Commerce  in 
Austria  had  written  a  letter  to  the  effect  that  in  the 
event  of  the  Austrian  Government  purchasing  their  telephone 
business,  it  was  to  be  bouglit  at  the  commercial  value— that  was, 
on  the  basis  of  net  proBta  ;  and  he  had  also  verbally  stated  that  if 
tho  business  was  not  purchased,  they  should  havo  a  prolonged  conces- 
sion. That  satisfied  them,  and  they  started  working  tho  businoM 
and  doing  everything  that  was  asked,  and  satisfied  the  Austrian 
public  as  well  as  the  <^>overnment.  Time  went  on,  and  at  last 
they  thought  it  advisable  to  approach  the  Austrian  Government 
to  see  what  their  views  were— whether  the  business  was  to  be 
purchased  or  the  concessions  renewed.  The  <^iovernment  decided 
to  purtrfiase,  but  to  their  astonishment  entirely  repudiated  the 
letter  of  the  Minister  of  Commerce,  and  said  their  view  was  to 
purchase  the  business  at  the  cost  of  the  material  obey  had 
erected.  Anything  more  unfair  couhl  not  bo  oonccived.  They 
had  mode  a  splendid  businoAs,  and  were  simply  to  get  their 
money  back  and  no  profit.  Just  to  show  how  much  the  Austrian 
Government  made  out  of  the  business  during  the  concession, 
he  mentioned  that  the  Austrian  Company  [laid  about  £'20,000 
in  interest  on  shares,  etc.,  and  to  the  Austrian  Government  no 
less  than  i£13,0(X).  Well,  he  and  two  of  his  colleagues  wont 
to  Vienna  to  try  and  induce  the  Austrian  Ciovernment  to  alter 
their  decision,  but  in  spite  of  the  Company  getting  the  assistance 
of  their  ambassador  and  extremely  )>owerful  aid,  they  could  not 
move  tho  (vovemment  from  their  point,  and  at  lost,  only  one  day 
before  the  end  of  the  concession,  tho  T^ompany  had  to  accept  the 
terms  offered.  Tho  bulk  of  that  purchase-money  having  been  paid 
and  sent  over  here,  had  led  to  tho  Directors  calling  the  share- 
holders together.  Thov  had  received  the  £34,500  for  the  deben- 
tures and  the  bulk  of  the  £15,550  of  the  preference.  That  would 
enable  them  to  pay  off  the  6  per  cent,  preference  shares  of  this 
Company  and  return  *2h.  on  the  ordinary  snares.  Owing,  however. 
to  the  Austrian  Oovernmont  not  having  fulfilled  their  bargain 
with  the  Austrian  Company— whicti  bargain,  would  have  i^de 
a\ailable  £*i8,355  Austrian  ordinary  shares — the  Comf>any  was 
under  the  necessity  of  asking  the  shareholders  to  writa 
down  the  nominal  value  of  their  shares  by  2s.,  making  them 
10s.  instead  of  14s.  If  that  resolution  were  carrie<l,  early  stepe 
would  be  taken  to  obtain  the  oanction  of  the  court,  and  to  return 
the  money  to  the  shareholders  without  delay. 

The  resolution  was  seconded  by  Sir  Alexander  Armatrong, 
K.C.B.,  and,  on  being  put  to  the  meeting,  was  unanimously 
adopted. 

In  concluding  the  proceedings,  the  Cfaalrman  observed  that  a 
formal  meeting  for  conHmiation  of  the  ri>^)lution  wouUl  have  to 
bo  hold,  and  tnat  it  would  be  duly  advertisc(]. 


COMPANIES'  REPORTS. 

W.  T.  HENLEY'S  TELEGRAPH  WORKS  COMPANY, 
LIMITED. 

Directors:  Sydney  iJodge,  Em|.  (chairman);  (ieneral  (!oorgo 
Hutchinson,  C.B.,  C.S.L;  R.  J.  Jenkins.  Esq..  C.E.;  Frederick 
Newton,  Esf|  ;  the  Hon.  Randolph  Stewart. 

Report  of  the  Directors  to  be  presented  to  the  shareholders  at 
the  ordinary  general  meeting  of  the  Company  to  be  held  at  the 
City  Terminus  Hotel,  Cannon-street,  London,  E.C.,  on  the  17th 
March  at  1*2  noon. 

The  duly  audited  accounts  of  tbo  Company  for  the  year  1892 
will  bo  open  to  the  inspection  of  the  shareholders  from  tho  Ulh  to 
tho  17th  inst.,  at  the  offices  of  the  Com[iany.  These  aceounta 
show  a  net  protit  of  £15,4.56.  2s.  lOd.,  after  charging  interest  on 
the  mortgage  debentures  and  writing  off  £3,500  for  deprecia- 
tion of  machinery  and  ship  gear.  Adding  £21,731.  Os.  3d.  brought 
forward  from  last  year  and  deducting  £i^)H.  14s.,  the  lialf -year's 
dividend  to  .tOth  Juno,  1892,  paid  in  October,  on  the  preference 
sharee,  there  remains  a  diapoeable  balance  of  £36,378.  9s.  Id.  The 
Directors  have  added  £18.545.  la.  to  the  reserve  fund,  and  they 
propose  the  payment  of  a  further  half-year's  dividend  on  the  prefer- 
ence shares  at  t.hc  rate  of  7  per  cent,  per  annum,  and  a  dividend  for 
the  year  at  the  rate  of  5  per  cent. ,  free  of  income  tax,  on  the  ordinary 
shares,  leaving  a  balance  of  £13,425.  9a.  4d.  to  be  carried  forwarn. 
Of  the  £30,000  B  debentures  created  in  1&91,  £14,000  wure  paid 
off  during  the  past  year,  and  the  Directors  purpo^^e  to  pay  off 
immediately  a  further  £4,0<N>,  which  will  re«luce  the  amount  of 
these  debentures  to  £12,000.  The  general  business  of  the  Company 
in  the  manufacture  of  electric  light  cables,  telephone  cables,  etc., 
boa  been  satisfactory,  and  a  considerable  quantity  of  submarine 
telegraph  and  mining  cables  has  been  constructed  for  the  British 
and  foreign  Governments.  A  cable  has  been  manufactured  and 
laid  between  the  Baliamas  and  Uie  Coast  of  Florida  (U.S.A. )t  and 
a  repair  of  one  of  the  Western  Onion  Telegraph  Company's  cables, 
in  the  vicinity  of  New  York  has  been  eoected.  It  is  interesting 
to  note  that  no  fault  has  been  reported  in  any  of  the  submarine 
telegraph  cables  laid  by  the  Company  since  1688.  Numerous  and 
important  improvements  have  been  made  and  aie  still  in  progress 
in  the  noachinery  and  buildings  of  the  North  Woolwich  works, 
including  the  erection  of  new  buildings  for  insulating  tho  coree  of 
submarine  cables  with  guttapercha.  The  machinery  in  thOM 
buildings  will  be  driven  by  electric  motors,  and  the  Company  will 
then  possess  tho  meet  perfect  workshop  of  its   kind  in  the  world. 
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[A  branch  ostablishment  has  been  opened  during  the  current  year  at 
Melbourne  (Australia).  The  Directors  who  retire  on  this  occasion 
are  Mr.  Sydney  Gedge  and  Mr.  R.  J.  Jenkins,  C  £.,  and  beint; 
eligible,  they  ofter  themaelvep  for  re-election.  The 
»ppotnt  auditors  for  the  enRuing  year. 


meeting  will 


NEW  COMPANIES  REGISTERED. 


LoBd«a  &B(l  Lanoaahlre  Xleotrle  and  General  IBsfftnAerlag 
Company,  Limited. —  I:c;^i:*Lered  by  J.  1).  I'luid,  Hi,  Stsc  lane, 
E.r.,  with  a  capital  of  £20,000  in  £.)  sharea.  Object  :  to  acquire 
and  carry  on  the  businosy  of  electrical  enffineera  hitherto  carried 
on  by  the  London  and  Lancashire  Electric  Com|.)any,  and,  with  a 
view  thereto,  to  carry  into  olVect  an  asroement  oxpreseed  to  be 
inade  between  W.  K.  IVyke  and  VV.  Palmer  of  the  one  part  and 
F,  A,  Franklin  of  the  other  part.     Table  A  mainly  applien. 

Macarron  Eleelrle  Light  Company,  Limited. — Registered  by 
Roiner  and  Hnslam,  4,  Copthall-buildin^s,  E.C.,  with  a  capital  of 
£15.000  in  lO.CKK)  £1  ordinary  and  :»00  £10  preference  ehai-es. 
Object :  to  accjuire  u  conce««ion  for  lighting  the  town  of  Mazarron, 
province  of  Murcia,  SjJain,  by  electricity,  and  to  turn  to  account 
puch  concession.  The  first  directors— not  to  bo  lew  than  two  nor 
more  than  five— are  W.  R.  Kingsford  and  S.  W.  Richard,  Quali- 
fication, £100.  Remuneration,  t'50each  perannum  and  apcrcentage 
of  the  profit*. 

Amertoan  River  Xleotrio  Power  Supply  Company.  Llmltod. 

Registered  by  Lyne  and  Holmnn,  5  and  6,  Great  Winchester- 
street,  B.C.,  with  a  capital  of  £25,0(J0  in  £1  shares.  Object:  to 
adopt  and  carry  into  effect  an  agreement,  mode  February  '24, 
between  the  American  River  Syndicate,  Limited,  of  the  fir^t  part, 
the  liquidator  of  the  said  com|»any  of  tbe  second  part,  and  the 
present  company  of  the  third  port,  and  to  carry  on  tne  busineesof 
electricians  and  electrical  engineers  in  all  its  .branches.  The  first 
directors— to  be  not  less  than  two  nor  more  than  8even  — are 
Viscount  Grimston,  F.  Retallack,  O.  Young,  J.  Tuyior,  and  (i,  C 
Pearson.  Qualification.  UK)  shares.  Remuneration,  £300  \>qv 
annum  and  a  percentage  of  the  profits. 

■leotrlo  Antl  Corrosion  Company,  Llmltod.— Registered  on 
the  2nd  inst.,  with  a  capital  of  £6, (MM)  in  £\ii  shares,  to  acquire 
and  purchase  an  invention,  for  which  a  nrovisioual  protection  has 
been  granted,  dated  March  22,  181*2,  anu  numbere<I  6,10."»-<fJ^  at*io 
French  pntcnt  numberc<l  22.'<,IJl>l-92,  and  Italian  jmtcnt  nuinbercil 
472  !>2,  to  enter  into  .i  certain  agreement,  mode  between  J. 
Tollef-fen  and  J.  Bennett,  to  ar<piirc  any  rstiitablo  truilc mark,  and 
to  exercise  and  turn  to  account  any  palent-s  accpiire<rl  by  the  Toin- 
|.iany.  The  subscribers  are:  \Vm.  B.  (.Jibbs,  72,  Bubo  Dockn, 
CardiH',  8hi(K>wnor  ;  E.  \V.  i*oarce,  Cardiff,  accountant ;  C  Massy, 
IW,  Bute-Hticet,  t'arditr,  stockbroker:  A.  W.  Travis,  t'ardiff, 
colliery  afont ;  ('.  Ward,  5-i,  Mount  Stuart  w(uaro,  ('aixlit!".  nior- 
chant":  W  V.  Hell,  C'.E.,  Merthyr  Vale;  ami  E.  B.  Tellofscn, 
101,  I^imleuhallstroot,  K.C.,  clerk.  The  ruloaof  Table  A  genenilly 
Apply.     Registered  ottice,  72,  Bute-street,  Bute  Docks,  C'ardil)'. 
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BUSINESS  NOTES. 


Dover.— The  preliminaries  with  the  Board  of  Trade  are  nob  yet 
settled. 

Hoators. — M.  L,  Pitot,  of  30,  Rtio  dc  Cliateaudun,  makes  some 
very  artistic  forms  of  heaters  on  the  Bundy  system. 

Bury. —A  technical  laboratory  is  to  bo  erected  at  Bury  in  con- 
nection with  the  technical  schools,  at  a  cost  of  £1,300. 

Woat  India  and  Panama  Teloffraph  Company.— The  receipts 
for  the  half  mont  h  ended  February  28  were  £2,-14.'i  against  £2,83o 

Cuba  Submarine  Telegrapb  Company.  ^The  receipts  for  the 
month  of  Fehrmiry  were  £."  more  than  for  the  corresponding 
perio<l. 

Baatorn  Telegrapb  Company. — The  receipts  for  the  month 
of  February  were  C55,'28l,  as  against  i;^8,284  for  the  correspond- 
ing f>erio<i. 

Crals-y-noa.- Electrical  engineers  are  engaged  in  laying  down 
a  supplementary  electric  light  installation  at  Craig-y-noSf  which  is 
eeti mated  to  cost  £250. 

TlTOrton.  — At  the  meeting  of  the  Tiverton  (tuardians  the  tender 
of  Mr.  R.  Ellis,  Tiverton,  to  carry  electrical  communication  over 
tbe  honsc  for  £0  wiu*  accepted. 

Oxford  Streets.-The  Oxford  City  Council  are  anxious  to  have 
a  statement  of  the  actual  cost  to  the  city  of  tho  works  carried  out 
by  the  electric  light  company. 

Brailllan  Submarine  Telegrapb. — The  Directors  have  declared 
an  interim  dividend  of  li*.  per  share  for  the  quarter  ended 
December  31,  1H!)2,  fKiyable   on   the  25th  inst, 

Woatom  and  BraaUlan  Telegrapb  Company, — The  receipts 
for  the  pa.^t  week,  after  deducting  17  i>er  cent,  payable  to  the 
London  riatino-Hra/.ilian  Comj-Hiny,  were  £3,S16. 

Oreat  Hortborn  Telograpb  Company. — The  receipts  of  this 
Company  for  February  were  £20,400,  making  an  aggregate  of 
£41,200,  against  £40.800  in  1892,  and  £41,600  in  1891. 

Andrews  and  Preece,  Llmltod. — At  the  annual  meeting  of 
shareholders  of  Andrews  and  Preeco,  Limited,  held  on  Tuesday  at 
the  Company's  oilicetf,  a  dividend  of  5  per  cent,  was  declared  for 
tbe  year  ending  December  31,  ld02. 
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Oxford  Municipal  Buildings. — A  sum  of  £4, .100  has  been 
aside  for  fitting  the  Oxford  municipal  buildings  to  be  oroclod 
once,  and  part  of  tliis  sum  provides  for  electric  light  fittings, 

Sale.— Six    Elieson   electric  cars,    with   timber  shed,  dynamos, 
tools,  and  fittings,  were  put  up  to  auction  on  Wednenday  at  t' 
electric  tramcar  stiition,  Plashet  Hall  Works,  Romford  road, 
MeHsrs.  Wheatley  Kirk,  Price,  and  Goulty. 

Camberwell --The  General  Pur|)oses  Gomraittoo  of  the  Vestry 
of  Camberwell  have  appointed  Mr.  E.  Manville,  of  Messrs. 
KincAid,  Waller,  and  Mtinville,  29,  Great  George  street,  \Ve8t- 
iniiister,  to  advise  them  how  best  to  intixxtuoo  electrical  {lOwer 
into  Camberwell. 

Fleetwood.— Now  that  the  Fleetwood  Gas  Committee  find  thi 
the  local  authorities  are  in  earnest  on   the  electric   light  question, 
Lhey  are  talking  about  a  reduction  in  the   price  of  gas.     It  will 
bear  it,  for  the  present  f>rice  i8,4s.  2d.  a  thousand.  The  electric  light 
will  be  well  approciatcfl. 

City  and   South   London   Railway  Company.— The    receipt 
for  tbe  week   ending   March   5  were  £029  against  £89.1  for  th< 
corres[)onding   (wriod  of  last  year,  or  an   increase  of   £30      Th( 
total  receipts  for  1893  show  an  increase  of  £1,(»40  over  those  it 
the  corresponding  [leriwl  of  1892. 

Rottlnffdoan  Kleotrlo  Railway.— The   Hoard   of  Trade   take 
objection  to  Mr.  Volk's  project  to  connect  Brighton  and    Rotting^ 
dean  by   an  electric   railway  running  along  ino  seashore,   and 
the  motion  for  the  second  reading  of  the  Bill,   by  which  power 
are  asked  for  the  now  line,  Mr.  Mnndella  will  move  its  rejection 

Telegrapbio  Commualcatlon  wlcb  tbe  Pamirs. —Tho  I'reas 
Association  understands  that  negotiations  are  being  conducted  by 
the  Chinese  Government  for  bringing  the  Pamirs  into  direct  tele- 
graphic communication  with  Pekin,  and  that  the  route  of  the  linos 
will  affect  Great  Britain.  Possibly  Northern  India  may  have  a 
station  on  the  system. 

Barrow.- The  Barrow  Town  Council  have  resolved  to  appoint  a 
committee  to  take  into  consideration  the  advisability  of  applying 
for  a  provir^ional  order  for  a  system  of  electric  lighting  in  the 
borough.  Mr,  ('ouncillor  Smith  moved  the  resolution  in  a  long 
siieech,  and  after  discussion  it  was  agreed  to  refer  the  matter 
the  Gas  and  Water  Committee. 

Burton. — The  Burton  Electric  Light  Committee  at  the  Tow 
Council  meeting  last  week,   recommondetl  the  acceptance  of  tin 
tcntler  sent  in  by  Mr    H.  Slater,  of  Ashby,  for  the  electric  light 
buildinjjs,   the  amount  boing  £2,7tK>  odd,   whde  the  estimate  of 
Messrs.  Hill  ami  Smith,  of  Hrierley  Hill,  was  advised  for   tho   iron 
roofing  at  £72(^  IO.h.  .t*1.     This  was  agreed  to. 

Woston-auper-Uaro.  —  Tho  proposal  to  establish  a  rufu^i 
dcftructoi  ill  Weston  fiiiiJcr-Maro  may  bo  tho  first  step  toward) 
nrovidhig  the  (own  with  electric  light.  The  example  of  Scar- 
[Hirnngfi  in  introducing  the  electric  light  seems  to  be  favourabl 
regarded  in  WuritlDn,  and  as  tho  provisional  order  expires  io 
•luiic  lilts  year  it  ia  evidently  time  bumething  was  done  in  ibis 
town. 

Now  Swindon. — A  letter  was  read  from  tho  clerk  of  tho  Voatry, 
of  tSt.  Pancras,  stating  that  in  cousottueucc  of  the  adoption  b; 
that  authority  of  the  electric  light,  the  Vestry  had  200  lam] 
columns  for  difijMjsal,  He  would  bo  glad  to  know  if  this 
hud  any  rci^uirctnent  for  the  same.  The  Chairman,  however, 
laughingly  incntionod  they  should  be  in  tho  same  conditio] 
shortly. 

Ilford. — A  rejiort  has  been  received  by  the  Ilford  Local  Boortl 
from  the  engineer  of  the  Brush  Comfjany  on  the  lighting  of  Ilford, 
He  rccoiunioiided  that  they  should  sUirt  with  two  set«  of  engine^^D 
and  dynamos,  and  gave  figures  to  show  that  electric  light  mighv^f 
bo  provifled  at  lower  coft  tljan  gas.  There  was  also  a  tender  from 
the  Brush  Company.  The  subject  was  referred  to  the  Lighting 
Oommittoc. 

Coventry. — The  General  Works  i'ommittee  of  the  Coventry 
Town  Council  roi>orlcd  at  last  meeting  that  they  had  considered 
the  draft  of  projiosod  agreement  with  Mr*  Graff  Baker  with  rcs- 
|jccr-  to  t'leclricul  equipment  of  the  tramways,  and  agreed  upon 
moditicalions  thereof.  It  wiis  decided  to  leave  the  negotiations 
in  the  hands  of  the  committee,  but  without  [X)wer  to  finally  con- 
clude the  agreement. 

DireotSpanUb  Telepapb  Company.— The  Board  have  decided 
to  rcconnnond  tho  (>aymcnt  of  the  dividend  at  the  rate  of  10  (>er 
cent,  per  annum  on  the  preference  shares,  and  a  dividend  at  the 
rate  of  4  per  cent.  [»er  annum  (free  of  income  tax)  upon  the  ordi- 
nary shares,  both  for  the  half-year  ended  December  31  last.  Tlio 
receipts  for  the  month  of  February  were  £57  less  than  for  the 
corre!*ponding  period. 

Kingston.— At  the  meeting  of  the  Kingston  Town  Council,  lost 
Thursday,  it  was  agreed,  on  the  recommendation  of  the  Electric 
Committ^,  to  accept  the  tender  of  Messrs  Siemens  Bros,  and  Co. 
for  tho  supply  and  laying  down  of  electricity  plant  and  mains  for 
the  borougri,  at  a  first  cost  of  1M1,S<M).  A  portion  of  the  Downhall 
meadows  will  bo  used  for  a  central  station,  and  the  commitbee  was 
authorised  to  procure  the  necessary  plans. 

Xxtonslon  at  Nelson.  —We  are  pleased  to  note  that  the  electric 
installation  at  the  enterprielng  town  of  Nelson  already  requires 
extension.  Letters  to  the  Gas  Committee  were  i-ead  from  Messrs. 
Wilkinson  and  Co.,  and  the  secretary  of  the  Tradedmen's  Associa- 
tions as  to  the  supply  of  electric  light,  and  it  was  resolved  that  the 
town  clerk  be  instructed  to  make  application  to  the  Local  Oovorn- 
ment  Board  for  the  balance  (£6,080)  of  borrowing  powers  for 
electric  lighting  purposes,  for  which  an  emiuiry  has  already  beea 
^  held. 
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I A  lovteigbtt  aad  it  is  pr*- 
(tkfftM^  Skom^)  «ad  aim 
«  ymriy  MAecripUoa  of 


of  Uw  Smtkmml  Ttttephone  Gob- 


sad  BaMlxDCTiD  twooMnlafead 

pond  toeoaect  Wiaarar  Ihuiiwilh  {tknm^  Slo^) 

fvneafl  will  hm  dbmtffed  fcr  eoaMecCiM  viiliui  &  ncfins  of  oae  ndlo 
of  tfao  locol  escfco^ge.  Throodb  ooaavncmuoa  viiii  tbo  Loado« 
Midjpnnliieml  I'Trhowgw  noy  bo  otNouMd  opsa  poyveat  of  tfco 
inall  fee  of  3cL  for  tfaSa  lafaioteo'  ooaTermtioo  «it&  Londoa.  Mr. 
W.  Sereoookoi  is  Aeloeol 
poajy  riwilwi. 

fnotii*. — ^TW  Uamo  oaed  for  Ibo  oioeUit 
cmrry  Uko  ligebt  At  o  Mk^K  of  okoo*  IStt  abvvo 
Tbo  Untena bore  tke  forai  ol  an  iiiinliriiiilofcimil  pjnmld  fiOod 
in  with  oorrvgfttod  glow,  simiioriy  to  t&OM  voed  ia  Londoa.  Tlioy 
•re  pUoed  oft  Hitfioncoo  of  &ooa  80  u»  100  jmrds  oport»  oad  tfaooe 
diwatncw  ore  n  ofraaced  Ukofr  tlkere  ore  ohrsys  iwo  lompo  at 
diogaooUy  oppooito  cumota  wliere  atioeU  ctoob.  TIm  goa  Umpo 
•re  aov  loroed  oct  in  the  olieata  hoviDK  tlie  oloetric  U^t. 

llaniliOMIiliia  PovUloa.— At  the  Sootliomptoa  TV>wa  Council 
mooting  loot  week  Mr.  Booe^  in  moving  the  adoption  of  tb«  Worka 
Committee'e  report,  otating  with  reepect  to  the  colrert  for  electric 
mains,  that  it  waa  felt  doairahle  that  it  aboold  be  made  large 
enough  to  carry  another  main*  in  cooo  of  oooeaBitT.  lor  Ug^hting 
the  qoAjT  by  iDeans  of  deetricity.  The  clock  had  been  plaoed  in 
poaitioo  At  the  Royal  Pier,  and  be  waa  lotd  that  it  was  keeping 
satisfactory  time,  and  showed  oat  beaatifnlly  at  night  when  U^oted 
n-ith  the  electric  lights  It  was  a  great  advantage  to  the  neighbour- 
hood.    The  report  waa  adopted. 

CUoaco  Aodltortiun. — The  Siemens  and  Uolake  Company  of 
Chicago,  an  American  branch  of  the  Berlin  firm,  has  taken  a 
contract  for  what  ia  claimed  to  be  the  lareeat  iaaUted  electric  plant 
in  exiatonoe,  that  for  the  aoditoriam  bailding  in  ChicAgo,  and  it? 
new  annexe  acroee  the  street,  Congress  Hall.  The  ori>;iiiaI  Audi- 
torium plant  wa£i  of  Efliaon  manufacture,  and  this  will  be  removed 
^^and  the  Siemcne  nud  H:&Uke  plant  sabstitated.  The  power  station 
I  be  of  snfiicient  capacity  to  faraish  current  for  *2S,0UO  incan- 
Wnt  and  *3Xi  arc  laroixi,  baaidea  operating  the  (laasenger  and 
^bt  elevators  in  both  buildtogs. 

Boctrlo  Lighting  Cbargea  at  BlaokpooL  —  At  the  Blacktxx)! 
Town  Council  on  Tucjtday,  the  minutes  of  the  Electric  Lighting 
Committee,  fixing  the  charges  to  be  made  for  the  current  and  the 
diacount  to  be  allowed  on  account,  were  referred  back,  the  amend- 
ment being  moved  by  Alderman  Bickerstatfe.  The  committee 
proposed.  Councillor  Buckley  said,  that  the  ?midl  consumers 
should  be  allowed  no  discount,  but  that  25  per  cent,  be  allowc*!  on 
bills  of  £U«i.  Councillor  Scrgonson  said  all  the  accounts  were 
subject  to  a  discount  pro  rtUa.  It  was  also  stated  that  in  12 
montha  the  iUuminant  would  be  supplied  at  the  same  price  as  gns. 

TBBlvldce  WoUa. — A  meeting  of  the  Town  Council  wiu*  held  on 
Wedneeday  lost  week,  when  the  chief  topic  of  discussion  was  the 
propoeal  to  adopt  the  electric  light  in  the  borough.  Alderman 
Clifford  moved  the  confirmation  of  Mr,  IVeeco's  report.  Councillor 
Finch  seconded,  and  the  motion  was  supported  by  Councillors 
Wood,  Wilraot,  and  others.  Alderman  Cronk  moved  nn  amend- 
ment in  favour  of  deferring  the  subject  for  a  couple  of  years.  An 
animated  rlebnte  took  place,  and  on  a  show  of  hands  being  subse- 
quently taken  14  voted  for  the  amendment  and  14  for  the  original 
motion.  By  the  Mayor's  costing  vote  the  amendment  was 
carried. 

Sonthampton  ]>ooka.-~It  has  now  been  decido<l  to  light  the 
whole  of  Southampton  Docks  with  electricity,  whilst  the  cranes 
will  bo  worked  by  hydraulic  power.  The  plant  will  be  ready 
for  the  arrival  of  the  first  of  the  now  lino  of  steamers  from 
America.  The  outside  lights  are  to  be  the  newest  typo  of  arc 
lamps  suspended  on  poles  about  55ft.  high,  whilst  inside  the  sheda 
incandescent  lampe  will  bo  used.  The  generating  plant  is  on  the 
premises.  Overhead  cables  of  bare  copper  are  used,  so  arranged 
that  the  breaking  down  of  one  or  two  will  not  alfoct  ihe  light. 
The  now  baggage  station  and  refrigerator  are  also  to  be  similarly 
lighted. 

Clkoap  Kleotrldty.— Lecturing  to  the  Architectural  Section  of 
(iloagow  Philosophical  Institution  on  Monday  night,  Mr.  T.  C. 
Fulton,  electrical  engineer,  (tlosgow,  said  of  all  prime  movers  for 
generating  electricity  a  water  turbine,  if  there  was  a  convenient 
and  plentiful  supplv  of  water,  was  the  most  inexpensive  and 
eooDomicaL  Though  perhaps  the  actual  outlay  woula  exceed  that  j 
paid  for  a  similar  amount  of  tight  obtained  directly  from  gas,  yet  I 
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Gwd^uaa  aad  ikaPMwkli  Boaid  of  Gaaadiaaa UttlEtd  4o  < 
tbaffwaadi  to  ha  alao  pat  ia 
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OkMsav.-At  tte  waaMs  Mi1li«  «f  1^  OliiiKiia  Tomm 
OMDcil,  Mr.  W.  r.  Aaawna  ' 
^^a  for  the  iatrodaetka  of  i 
Ht  ~Trr  rrfrrrrH  l!r  *.  t~  ' 
h  vooM  probably  bo  IS  MoaOia  or  two  yaani  bafoN  lili  iilnHk 
light  cooM  ba  tiMca  iatrodaead.  If  that  waa  lik«|y  to  ba  liw  «mbi^ 
be  thought  th«  froati^aca  aboaki  hara  iafonaalwa.  aa  alharviaa 
they  migfai  be  potiiv  ap  fiuteca  which  might  ba  loaa4  obaakto 
at  tWeod  of  IS  moat&&  MrTUra  mtf  ibal  iIm  eoMTMMr  aflha 
Statata  Laboor  Ommittoa  ■HKhft  ba  abk  to  c<v«  aoMa  iNhiiU 
inforaatioQ  on  the  aabjae*.  At  tba  mmm  Ibaa  ha  aoakl  aaaan  «ba 
CoaocilaiKl  Mr.  Aodenon  thai  to  aooa  aa  ll  WM  poaAW  iIm  witoa 
would  be  laid,  and  that  there  woakt  ba  aodtl^yM  iba  part  ot  llto 
Electee  Lighting  Committee. 

riiMBiaanlal  CaUa  ratogiay.— The  Dirocton  havv  iaaaad  Ihak 
re^iort  for  the  year  IS92,  ia  aotidpatMB  of  the  naaaliag  to  ba  h«M 
on  the  20ih  inst ,  in  which  it  is  statod  that  the  irroa*  aaraioga  |»r 
that  perioi^l  amounic«l  to  l,$9ii,377dol.,  ami  the  aat  rex^aaaa  to 
l.u99.5S7dol..  the  Utter  sbowii^  aa  hiai«aaa  of  l<M3doL  to  e«to- 
pared  with  those  for  IS91.  QaartMiT  dlvMoada  o(  1]  per  omU 
each  tia\e  bt^n  |*ihjd.  abeorbing  5«Xld0doL,  whOa  ifabeatur* 
bonds  to  the  an\ouut  of  OiiO.OiitMol.  were  redeemed  oo  January  13 
last,  reducing  the  totjil  nmount  outJ^tanding  to  jCM^OOO.  In  order 
to  make  provision  for  the  lnviu>;  do\^'n  of  a  third  cable,  it  has  beoQ 
decided  to  oft'er  to  the  5h:«iYluil(U>rf>  for  subscription  at  pnr  19.^) 
sharw>.  out  of  22,H4t>  shares  now  unisauod.  Kach  shareholdor  will 
thus  be  entitles!  to  mibecribe  for  one  share  for  er»r>  (our  nUxjv* 
hold.  The  directors  kavo  dtioided  to  forthwith  Uy  a  thutl  cable 
between  Nova  Sootia  and  Irolaml. 

Cardio:— la  a  recont  lettet  to  the  (VnlifT  pa|ier,  Mr.  Maaeey 
stated  that  aeoondary  batteriea  wore  boing  ebavvetl  by  tittemaling 
currents  ''everyday."  In  a  laboratory,  poaaiblv  :  but  in  mylnif 
this.  Mr.  Massey  was  apeakiog  a  little  beyond  the  book  Mr.  H. 
F.  Walker  oomes  down  heavily  on  thU  boast,  s«ying»  *  With  tiio 
statement  that  its  (>ossibility  in  a  praotical  aen««  baa  boon  long 
known,  1  dit^tinctly  join  isduo.  More  than  that.  It  was  only  about  IS 
months  since,  when  to  thoir  intense  surprise  the  advocate*  of  the 
high  tension  altonmting-curront  system  with  triHi.Hfminpr**  found 
that  they  oouM  not  cavn  n  dividend,  whilo  the  low  tortMitui  ditei''t- 
curront  systems,  in  which  the  slack  hour*  wore  used  fur  ohargiiig 
accumulators,  could,  that  the  quustion  of  ntt(Mni»ting  to  charge 
accumulators  with  nlternato  curreiita  aroao.  U  Uu*  problem  has 
been  solved  in  n  thoroughly  praotical  manner.  1  sliall  bo  very 
[iloosod  indeed  to  hcnr  of  ii." 

Toxteth  (LlTarpool).— On  Wodnoaday,  Ut  inst.,  at  the  Law 
Association  Rooms,  Liverpool,  Major  Cardew,  Boai-d  of  Trade 
ins(>ector.  held  a  private  enquiry  relating  to  the  diBjHitc  between 
the  Toxteth  Park  Local  Board  and  the  Liveruool  Electric  Supply 
Committee  as  to  the  speoitioations  and  oonditioni«  ut»on  whioh  the 
company  shall  lay  mains,  etc.,  for  supplying  eU*otr(o  light  to  tlia 
Board's  district.  The  Board  and  the  eom^viny  lia<t  fttiltM  to  agrto 
as  to  the  conditions  to  be  obaervod,  and  the  authority  of  the  Board 
of  Trade  woa  Invoked  in  order  to  settle  the  di(i|>utc<l  jtoinUt.  Tba 
Botud  was  represented  by  Mr.  (Vrnett  (olerk),  Colonel  Whitney 
(chairman  of  the  CJonoral  l*ur|)oaos  Comtnitiw),  and  Mr. 
\\\  H.  Williams  (chairman  of  the  Health  Conuuittoo),  whilo  the 
Electric  Comroittoo  was  represented  by  Mr,  ItMlohtfe  >ollcitor| 
and  Mr.  Uolnies  (engineer).  The  laapaotor  hivuil  evidouoe  ana 
arguments  as  to  the  details  in  dispola,  and  will  no  doubt  ro|X>rt 
to  the  Board  of  Trade  in  duo  course. 

Hand-Power Hortlolns  BCaoblae.  —A  new  hand  {Miwor  mortiolng 
machine  has  been  brought  out  by  Messrs.  John  Wild  and  Co.,  of 
Oldham.  The  power  applied  to  the  machine  hamllo  is  trans- 
mitted direct  to  the  chisel,  and  hn<t  not  to  |>n«s  through  »  number 
of  joints,  pins,  and  levem  aa  in  moat  other  deaigns.  therefore  by 
this  construction  more  useful  work  oan  be  done  by  the  |)Ower 
Apnlied  than  by  any  other.  The  machine  is  suitable  for  working 
eitner  hard  or  softwood,  and  Is  thorefoco  useful  for  cabmotinakars, 
joiners,  whootwrighle,  and  other  workers  in  wood.  The  frame  is 
utl   in  one  Ciisting,  thus  giving  the  maohine  groat  rigidity  and 
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strength,  both  of  which  are  not  only  desirable  bat  absolutelv 
neoMsary  for  the  execution  of  ^Eoo^  adcI  accurate  work.  Each 
machine  is  complete  with  borim'  apparatus,  six  self-coring  chisela, 
one  core-driver,  and  spanner.  The  loading  features  of  thia  machine 
are  it«  simpUcity,  strength,  occesaibiUty  to  all  working  parte,  no 
joints  or  pins,  large  wearing  jiurface,  good  finiKh  and  cheapnesH. 

Salford. — At  the  Salford  Town  Council  moetinj^  last  week,  Mr. 
Aldernian  Dickins  enquired  whether  a  euflicient  number  of 
promisefl  had  been  received  from  residentH  in  the  neigbourhoorl 
which  wftp  to  be  lighted  by  electricity  to  warrant  the  oxpondituro 
of  £iV),(H)().  Mr.  Holland,  chairman  of  the  Gas  Committee,  roplie<l 
that  8utli(<iant  promises  had  been  received  to  justify  them  in  pro- 
ceeding with  an  inBtallution  which  would  cost  £3(j,000.  Since 
that  time  the  committee  had  found  that  they  could  not  Ughd  one 
part  of  Chapel-street  by  electricity  and  leave  the  other  part  in  the 
dark.  A  sum  would  alao  be  required  to  cover  "  incidentals."  Tn 
reply  to  the  Mayor,  Mr.  Hotlnna  said  ho  foarod  the  electric  light 
would  not  be  ready  for  next  winter.  Mr.  Mansfleld  wished  to 
know  it  the  National  Telephone  Company  intended  to  oppose  the 
Corporation  Bill.  He  understood  that  the  electric  lighting  current 
had  been  found  to  interfere  with  the  telephone,  and  that  on  thia 
ground  opposition  would  be  offered.  The  Town  Clerk  rcpUo<l  in 
the  negative. 

Windsor. — The  following  is  the  solution  of  the  eleotrtc  lighting 
difficulties  at  Windsor  suggested  by  a  oorresjiondont  of  the  local 
paper  :  *'  I^t  the  ("orporation  approach  the  comi)any  with  a  view 
to  taking  the  provisional  order,  which  could  easily  bo  tranflfon-od  ; 
offer  them  a  good  priro  for  their  plant  and  sometning  for  compen- 
sation, and  run  the  installation  thomsclvea  for  the  benefit  of  the 
whole  town.  The  gas  oompony  and  their  friend?  would  exolnim 
against  this,  and  talk  of  spoliation.  The  Corporation  mightdiK[>08e 
of  them  without  much  sacrifice,  but  the  Corporation  migl»t  use  gas- 
eng-ines.  Then,  assuming  this  idea  to  be  realised,  the  gas  comimny 
by  supplying  the  engines  could  keep  up  their  output  and  thoir 
dividends  ;  everyone  could  havo  the  electric  light  at  a  moderate 
price  ;  small  machinery  could  be  driven  during  the  day  time,  the 
town  would  have  gaine<i  an  improvement  and  a  now  attraction, 
and  the  partie^t  might  shake  hands  and  bo  happy  all  round.  l*ro[)er 
and  even  generous  termp  should  be  given  to  tne  electric  company," 
adds  the  writer;  *'ia  '  Barkis'  (the  company)  willing?" 

FlrttAlArma  at  Derby  — A  new  system  of  fire  alarm  of  a  some- 
what elaborate  character  was  put  into  operation  at  Derby  on  the 
23rd  ult.  Boxes  arc  let  into  the  walls  at  17  (>oinU  in  various 
quartern  of  the  town  and  suburbs,  and  from  each  there  is  an 
electric  communication  with  the  central  fire  station  in  Jury  street. 
Any  i>er80n  can  g^ive  the  alarm  by  breaking  the  glass  and  pressing 
a  button.  The  tire  station  is  in  telephonic  communication  with 
the  Town  Hall  and  police  station,  also  with  the  houses  of  the  chief 
turncock  and  of  the  electrical  engineer  who  has  designed  and 
installed  the  system,  Mr.  S.  Rowbottom  At  each  stroet  box 
there  is  an  arrangement  by  which  the  oflScer  in  charge  of  the 
brigiule  may  attach  n  telephone  on  his  arrival,  and  thus  communi- 
cate with  the  fire  station.  Over  17  miles  of  wire  have  been  uaed, 
but  the  cost  is  only  about  £200,  and  Mr.  Rowbottom  undertakes 
to  keep  the  system  in  order  for  eight  years.  The  Mayor  ^Mr.  W. 
H.  Marsden)  and  the  members  of  the  Fire  Brigade  Sub-Committ'ee 
attended  at  the  central  station,  when  the  system  was  inaugurated, 
and  tested  the  apparatus. 

Coat  or  Sleetiiolty.— Messrs.  Laing,  Wharton,  and  Down  writ- 
ing to  the  ManehcAter  Quardian  say:  "In  the  cose  of  gas,  the 
minimum  cost  of  gas  in  Manchester  is  'is.  tid.  per  thousand  foot. 
The  cost  of  electric  lighting,  while  it  may  probably  average  4b.  to 
4fl.  ttd.  per  lO-c.p.  light,  will  vary  very  much,  being  far  lees  ex- 
pense to  those  (whether  having  ten  or  a  thousand  lamps)  who  use 
artificial  light  for  many  hours  each  day.  Thus  in  nn  office  where 
the  hours  i>er  annum  for  using  artificial  light  do  not  exceefl  five 
hundred  tne  co.st  will  be  comparatively  high  as  compared  with  gas ; 
but  in  warchouseSj  pticking  rooms,  and  collnre,  hotels,  restaurants, 
ahopH,  etc.,  whore  tlie  hours  are  many  and  sLiin  up  to,  t»ay,  twelve 
hundred  or  more  per  annum,  the  cost  will  bo  little  above  that  of 
gas,  say,  as  3«.  to  2s.  (3d.,  with  all  the  counterbalancing  advantage*) 
of  safety,  absence  of  hent,  cloanlincfis,  handincss,  etc.  Besides 
which,  it  is  [wssible  and  probable  that  as  the  present  rates  are  aa 
high  as  they  well  can  be — /.r.,  at  the  limit  allowed  by  the  Board 
of  Trade— the  cost  may,  po.isibly  at  an  early  date,  be  considerably 
reduced  to  the  consumers  If  the  light  is  generally  adopted." 

Derby.— An  emjuiry  was  held  at  Derby  last  week  by  Mr.  F.  E. 
Tulloch.  A.M.I. C.E.,  one  of  the  inspectors  of  the  Local  Govern- 
ment Board,  respecting  the  application  of  the  Corporation  of 
Derby  to  borrow  £50,600  for  purposes  of  electric  lighting,  street 
improvement,  new  streets,  and  other  purposes.  There  were  present — 
fcheMayor(Mr.  W.  H.  Marsdcn),  AUierman  Sowter,  Alderman  Now- 
bold,  (.'ouncillors  RUey,  Harrison,  and  Bottomley,  the  Town  Clerk 
(Mr.  H.F.  Gadsby),  Borough  Surveyor  {Mr.  R.  J.  Harrison),  Borough 
Aooountant  (Mr.  VV.  Cooper),  Mr.  Harris  (Bramwell  and  Harris), 
and  others.  The  arrnngomonts  for  putting  down  the  installation 
of  the  electric  light,  for  which  a  loan  of  £30,000  is  asked,  were 
explained  by  Mr.  Harris.  The  works  are  now  in  progress  in  Silk 
Mill-lane.  It  was  stated  that  the  Corporation  now  paid  £4,000  a 
year  for  public  lighting,  including  £780  in  the  area  to  which  it 
was  propoeod  to  apply  the  electric  light.  They  will  thus  start 
practically  with  a  revenue  of  £780a  year,  and  they  hope  eventually 
to  make  a  profit  by  supplying  private  consumers.  The  estimated 
annual  cost  of  the  electric  lighting  is  £2,767,  exclusive  of  the 
amount  necessary  to   repay  the  loan.     At  the  conclusion  of  the 

I    enquiry  the  inspector  visited  the  station. 
LUbUlty  of  BleoUio  UghtlnK  CompanlQa.— On  the  3rd  insU» 
Mt  the  Hrompton  County  Court,  before  Judge  Stonor  and  a  jury,  a 
cmse   WM9  decided  on   the    Employerf'  LiAbility  Act   and    Lord 
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Campbell's  Act.  The  case  waa  Annie  Lang  c  the  House-to-Hoose 
Electric  Lighting  Company,  Limited,  the  plaintiff  appearing  aa 
the  widow  of  Thomas  Piercy  Lang,  for  the  benefit  of  nerself  and 
two  infant  children.  It  ap[>eared  that  on  November  9  last,  Lang, 
who  was  a  workman  in  the  employment  of  the  defendants,  met  hia 
death  while  engaged  in  hauling  electric  wires  into  position  after 
they  had  been  slackened  in  order  to  make  a  connection  between 
the  main  in  the  street  and  a  private  house.  A  very  small  portion 
of  the  indiarubber  and  other  insulating  covering  of  the  wire  was 
rubbed,  or  broken  olf,  and  his  fingers  coming  into  contact  with 
the  '*  live  "  wire,  which  was  under  high  tension  of  2,000  volts,  he 
fell  back  and  died  almost  instantancouHly  from  the  shock.  The 
jury  found  there  was  negligence  on  the  [uirt  of  the  defendante  or 
their  servants  by  reason  of  a  dangerous  system  of  working, 
and  that  such  negligence  caused  the  accioent,  but  that  tno 
deceased  was  guilty  of  contributory  negligence  by  not  using  the 
gloves  provided  by  the  company.  The  learned  judge  therefore 
entered  iudgmont  for  the  defendants  without  costs.  In  the  event 
of  a  verdict  for  the  plaintiff,  the  damages  had  been  agreed  at  £195. 
Mr.  Lynden  Boll  was  counsel  for  the  plaintiff,  and  Mr.  RuOfTg  for 
the  defend  lints. 

Wrexham.— The  report  of  the  Lighting  Committee  preseotod 
to  the  Wrexham  Town  Council  last  week  stated  that  a  letter  from 
Messrs.  Lewis  and  Son,  referred  to  the  committee  by  the  Council, 
was  rejid,  which  stated  that  the  Wrexham  and  District  Electric 
Supply  ComfKiny,  Limitefl,  wore  now  prepared  to  enter  into 
negotiations  for  the  rhId  of  the  company's  undertaking  to  the 
Cori)oration.  It  npLtcurcd  that  tlie  company  had  abandoned  that 
itart  of  their  original  scheme  which  involved  the  occupation  of  the 
Wililernea^  Mill,  and  obtaining  water  from  the  River  Alyn  ;  and 
that  they  had  rc.«»oh'cd  to  confide  their  operations  at  present 
within  the  borotigh,  and,  to  that  end,  had  negotiated  terms  and 
obtained  Hi>ocifications  for  the  conBtruction  of  a  central  station, 
with  generating  machinery,  and  for  laying  down  mains  within 
their  compulsory  area  for  a  supply  of  2,o6o  lamps  ;  and  tomnintain 
and  work  the  system  for  two  years,  the  works  and  means  of  supply 
to  be  completed  within  six  months  from  the  signing  of  the  con- 
tmcte.  Tno  company  would  bo  happy  toconferwith  a  committee 
or  deputation  of  the  Council,  and  to  explain  all  details,  plans,  and 
figures  connect^]  with  the  undertaking,  and  afterwards  to  state 
the  terms  u(K)n  which  they  would  transfer  alt  their  powers  and 
i(iterej*tH  to  the  Council.  It  was  recommen<icd  that  the  Council 
avail  themselves  of  the  sujifgeHted  explanation  by  inviting  the 
attendance  of  the  directors  and  their  engineer  (if  the  company  thought 
fit)  at  an  early  date,  to  moot  the  Lighting  Committee,  to  confer 
with  a  view  to  more  detailed  information  being  laid  before  the 
Council.     This  report  was  adopted. 

New  Telegrapli  Steamer.  —  The  new  telegraph  ateamer 
'*  Norseman,"  built  and  cngined  at  Leith  by  Messrs.  Ranxoge  and 
Ferguson,  Limite<t,  for  the  Western  and  Brazilian  Telegraph  Com- 
pany, Limited^  London,  has  left  the  Firth  of  Forth  to  take  up  her 
station  on  the  East  Coast  of  South  America,  rid  lA)ndon,  where  a 
large  conHignniont  nf  cable  is  to  be  taken  on  hoard.  This  fine 
steamer,  which  is  probably  one  of  the  most  completely  equipped 
vessels  of  her  cIoah  in  existence,  has  been  specially  deeigneu  for 
laying  and  picking  up  ocean  cables,  and  within  moderate  dimen- 
sions combines  great  power  with  the  maximum  accommo- 
dation for  electric  appliances,  along  with  most  commodious 
quarters  for  the  staff  on  board.  Her  principal  dimen- 
HJons  are:  l>ongth,  B.P.,  1^2(ift.;  breadth,  moulded,  31ft.:  and 
depth,  mould&l,  23|ft.;  while  the  propelling  fiower  is  supplied  by 
triple-ex jK\nKion  engines,  having  cylinders  25in.,  40in.,  and  62in. 
diameter,  by  li*Jia,  stroke,  euppued  with  steam  from  steel  boilers 
working  up  to  1631b.  [ler  square  inch,  with  which  a  very  high  rate 
of  steam  is  attained.  The  cable-laying  machinery,  supplied  by 
Messrs.  King,  Brown,  nnd  Co.,  Edinburgh,  is  on  the  tore  deck, 
and  abaft  are  the  cable-tanks,  which  are  capable  of  holding  many 
hundrod  miles  of  telegraph  cable.  All  the  \^ry  latest  inventions 
and  appliances  have  been  supplied]  including  electric  light,  steam 
steering  gear,  steam  windlass,  steam  winches,  etc. :  and  the  cabins, 
with  their  fittings,  have  all  been  specially  arranged  for  a  Sooth 
American  climate.  The  ''Norseman  '  takes  the  place  on  the  ooaet  of 
the  company's  other  vessel  of  the  Bame  name,  and  Ib  cotumanded 
by  Captain  Lacy. 

Country  InatallAtloiu.— We  understand  that  Messrs.  Wood- 
house  and  RawBoa  United,  Limited,  have  recently  carried  out  the 
following  instullutiuns  :  Through  thoir  Dublin  agency  the  premises 
of  Mr.  Jiunes  Fox,  College  Green  and  Grafton -street ;  Messrs.  the 
Indian  Tea  Company,  Grafton-street ;  Mr.  W.  8extoD,  Grafton- 
street;  Mr.  Lucases  hairdressing  -  rooms,  Suffolk -street ;  Mr. 
Humphrey,  Dame-street ;  Mr.  Diamond,  Parliament-street ;  Mr. 
Mooney'a  chambers,  Fleet-street,  Dublin  ;  they  are  also  re- 
organising and  greatly  extending  the  lightinir  of  the  Stephen's 
Green  Club  (originally  put  up  by  a  local  firm),  and  are  at  present 
engaged  on  various  alterations  and  additions  to  the  Kildare  Club 
installation.  Through  their  Bradford  branch  thev  have  fitted  the 
following:  the  borough  surveyor's  office,  Hudcfersfield ;  F.  C. 
Foster,  Esq.,  Queensbury ;  H.  A.  Foster,  Esq.,  Queensbur}' ; 
John  Foster,  Esq.,  Egton  ;  the  Harrogate  Hydropathic  Establish* 
ment :  (5.  A.  Carr  and  Co.,  Grimsby  ;  J.  H.  Haggia,  Esq.,  Oak- 
worth  ;  Joseph  Nicholson,  Escj,,  Leeds,  Manneld  and  Sons, 
Hull ;  C.  F.  Tetley,  Esq.,  Leeds ;  Yorkshire  House-toHouse, 
Leeds,  wiring  of  central  station  ;  £.  Holmes,  Escj  ,  Bradford  ;  the 
warehouses  of  Messrs.  Hevman  and  Alexander,  Bradford  ;  the 
offices  of  Messrs.  Neill  and  Broodbont,  Bradford  ;  the  Low  Moor 
Iron  C-ompany's  furnaces  installation  ;  and  through  their  London 
offices:  MesBrs.  Lenders  and  Co.;  Messrs.  Angier  Bros.;  Messrs. 
Randall  and  Co.  ;  Messrs,  HoUapfel«  Composition  Companv ; 
premises  of  the  Yachitman ;   Major-General  Fremantle ;    w    B. 
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Baer^  £^flq.;  electric  apfiaratuB  for  pumping  station.  Crossness,  for 
the  Loodon  County  Council.  In  addition  to  those  they  have  also 
in  band  inat&IUtions  for  larji^e  country  mansions  near  Manchester 
and  GIaa^ow. 

M«Xd»tone.— At  the  meeting  of  the  Maidstone  Local  Board  liist 
week,  the  Electric  Light  Committee  recommended  the  payment  to 
Mr.  Hnwtayno  (conBulting  electrical  engineer)  the  aura  of  jC26.  ds. 
boyond  the  50  guineas  for  preparing  hia  scheme,  for  extra  servicea 
and  attendances  at  the  comraitteo  meetings.  Alderman  Long,  in 
moTtng  the  adoption  of  the  committee's  report.  si\id  that  the 
arrangement  with  Mr.  Hawtayno  wa^  that  lie  was  to  have  fiJ) 
guineas  for  drawing  up  hia  report  ;  aud  he  believml  thut  he 
att«nded  Are  or  rlx  times  afterwards,  for  which  he  made  this 
extra  charge.  The  Mayor  (replying  to  Alderman  Ellis)  said 
there  was  no  other  ext>en6e  attached  to  the  achotno  excepting 
that  for  the  provisional  order.  Mr.  White  moveti  that  thoy 
pay  only  the  50  guineas.  He  thoroughly  understood  that  that 
was  to  be  the  total  remuneration  to  Mr.  Hnwtayne.  Mr. 
Barnard  s&id  he  understood  that  the  50  guineau  was  for  the 
mapfl  and  estimatea,  and  ho  thought  that  they  ought  to  acccjib 
the  committee's  recommendation.  Mr.  Cox  socondeu  Mr.  White's 
motion.  He  distinctly  remembere<l  that  Mr.  Uawtayne  was 
eDgmged  to  make  plane  for  the  whole  of  the  borough  for  50  guineo^^ 
ftoH  report  thereon.  Now  if  a  professional  gentleman  undertook 
to  make  a  plan  and  estimate,  he  failed  t^  see  how  he  could  expect 
to  do  it  by  ono  or  two  visits.  He  would  like  to  see  the  plans  for 
the  whole  of  the  borough.  He  strongly  protested.  The  Mayor 
expressed  surprise  that  Mr.  Cox  shoulrl  think  that  50  guineas  was 
too  much  for  the  work  agreed  upon.  This  £*26  which  Mr.  Haw- 
tayne  asked  in  mldition  was  for  attending  there  on  several  occa- 
sions when  he  was  asked  to  come  down  and  (^ivo  them  advice.  It 
was  not  nsual,  he  added,  for  professional  men  to  give  advice  gratis, 
and  he  thought  it  would  be  only  fair  to  pay  this  amount.  After 
further  discussion,  on  the  motion  of  Mr.  Cox,  it  was  agreed  to 
refer  the  matter  to  the  next  meeting  to  have  the  minute  of  Mr. 
Hawtayne's  engagement  read. 

RotherhAm. — The  chairman  of  the  Rotherham  Gas  Committee, 
speaking  at  the  Town  Council  meeting  last  week,  said  that  blb  to 
electric  lighting  the  Council  could  not  do  anything  for  12  months 
at  least.  Thay  would  have  to  apply  for  a  provisional  order  In 
November  or  December,  and  the  jiossibility  was  that  thoy  might 
be  kept  waiting  eight  or  nine  months  beyoiul  that  time.  Later  in 
the  iDftOting  Mr.  Hirst  moved  the  following  resolution  :  ''That  a 
sub  committee,  consisting  of  the  Mayor,  ex-Mayor,  and  Councillors 
Stoddart  and  Wolkor,  be  ap{>ointed  to  enquire  into  ami  report  bo 
the  Council  upon  the  cost  of  an  electric  lighting  plant,  the  moKt  suit- 
able site  for  same,  the  probable  revenue  and  any  other  information 
likely  to  assist  the  Council  in  deciding  whether  it  is  advisable  to 
estaolieh  the  electric  light  in  the  borough."  At  considerable  length 
he  wont  into  the  whole  subject,  submitting  that  the  present  was  a 
favourable  time  for  the  introduction  of  electric  lighting.  Details 
of  an  installation  auitablo  for  the  borough  wore  given.  The  cost, 
roughly  speaking,  for  boiler»,  engines,  dynamos,  exciters,  switch- 
boards, and  condensing  plant  was  about  £7,500.  Transformers  were 
put  down  at  £750,  and  underground  mains  might  mean  £3,000. 
There  was  also  the  cost  of  building,  say,  £*2.(X»0.  Altogether  the 
outlay  might  mean  £15,000.  He  calcuLited  that  after  all  expenses 
there  would  be  a  profit  of  £2,000,  whilst  the  Council  avouUI  have 
provided  alight  far  superior  to  ^os.  Mr.  <iummer  seconded  the 
motion.     On  the  suggestion  of   Mr.   Ma»on,   the   resolution    was 


amended  to  include  the  obt-aining  of  information  aa  to  the  pro- 

"^ _  by  consnmors.     NIr. 

Stoildart  had  no  objection  to  electric  lighting,  but  he  thought  the 


bable  number  of  lights  likely   to  be  taken  by  consnmors. 


resolution  was  forestalling  the  chairman  and  members  of  tlie  <^aa 
Committee,  who  had  instructed  their  engineer  to  got  out  particu- 
lar* OS  to  cost,  etc.,  of  electric  lighting.  He  regarded  Mr.  HirKt'« 
figures  OS  open  to  considerable  extension^  and  would  not  be  eiur- 
prisod  if  the  sam  for  such  a  scheme  did  nob  amount  to  £24,000  or 
£25,000.  The  question  of  remuneration  for  the  engineer  was  also 
referred  to.  In  the  end  the  proposition  was  passed,  and  the  names 
of  Mr.  Winter  and  Mr.  Hickmott  were  added  to  the  committoe. 

CaladonLan  Railway. — An  interesting  statistical  statement 
illustrative  of  the  development  of  the  telegraph  department  of  the 
Caledonian  Railway  Company  has  been  prepared.  It  shows  that 
in  January  of  the  present  year  the  mileage  of  telegraphic  wire  on 
the  Caledonian  Railway  was  10,063  miles  ;  in  1870  the  mileage  was 
only  3,597  milea.  In  January  last  the  number  of  telegraph  block 
Bignalling,  tablet,  telephone,  and  other  electrical  machines  in 
stations,  signal-boxes,  etc.,  was  0,076;  in  1870  there  wore  only 
412.  It  wul  thus  be  seen  that  no  less  than  15  timeu  the  quantity 
of  appliances  required  20  years  ago  are  now  employed  in  the 
signalling  and  working  of  trains  and  traffic.  The  bulk  of  the 
increase  nas  been  brought  about  by  the  introduction  of  block, 
train  tablet,  and  other  appliances,  to  ensure  safety  in  the  working 
of  trains  and  in  the  conveyance  of  passengers.  There  is  no  portion 
of  the  Caledonian  passenger  line  on  which  an  approved  form  of 
block  signalling  is  not  provided.  Tlio  extent  of  the  electrical 
Bignalling  arrangements  will  be  mora  apparent  when  it  is 
pointed  out  that  the  number  of  machinoa  employed  is  three  times  as 
great  as  the  number  used  by  the  Post  Othce  tor  the  public  telegraph 
lervioe  throughout  the  whole  of  .Scotland.  The  number  of  battery 
celli  provided  to  work  the  railway  electrical  appliances  is  39,700  ; 
in  1870,  2,884  were  sufficient.  In  1802  the  number  of  business 
telegramfl  forwarded  from  stations  on  the  Company's  wires  was 
1,I06»278.  These  messages  averaged  about  20  words  each,  repre- 
senting, at  the  public  rate  of  id.  per  word,  the  sum  of  £46,120. 
Telephonic  messages,  which  are  not  included,  would  bring  the 
total  up  to  £60,000.  Train  departures  signalled  from  station  to 
station  and  signal-box  to  signal-box  are  not  included,  but  number 


■      stAtion 


many  millions.  At  the  Central  Station,  Glasgow,  the  Company 
manufactures  its  own  light,  and  the  amount  required  in  the  block, 
including  the  station,  hotel,  and  archways,  is  equal  to  a  gas  con- 
sumption of  between  30  and  40  million  cubic  feet  per  annum,  or  as 
macn  as  would  bo  required  to  light  a  residential  population  of  over  | 
30,000.  Electric  light  has  been  substituted  for  every  gaa-jet  in  the 
block,  from  the  lowestcellar  to  the  clock  towor.  The  Grangemouth 
Docks  of  the  Caledonian  Company  are  also  lighted  by  tno  same 
illuminant.  The  telegraph  department  of  the  Company  are  now 
laying  down  plant  for  electrically  lighting  the  new  PriBces-streefc 
Station,  Edinburgh. 

Printing  by  EUotrlclty. — The  printing  department  of  the 
Dnndtp  Adverfixer  sLnd  Evaiitnj  7^e/e{7ra/>A  has  been  equipped  with 
the  electric  motor.  Saturday's  issue  of  the  evening  paper  was 
Buoceeafully  printed  bv  electric  power,  being  the  first  newspaper 
in  Scotland  to  be  produced  in  this  way.  The-4rf('cr^Mf;rof  Monday 
would  also  have  been  printed  by  electricity,  but  the  Dundee  Goa 
Commisaionerfl'  electric  inPtaLiation  is  not  yet  in  complete  working 
order,  and  cannot  supply  electricity  in  the  early  hours  of  the 
morning,  when  the  journal  goes  to  press.  Already  a  Birmingham 
newspaper  is  provided  with  electric  motors,  and  in  a  new  printing 
establishment  now  being  equipped  for  a  London  evening  news- 
[Miper  these  motors  are  to  be  chiefly  used.  "  In  this  ofGce,"  aays  the 
Dundee  Adoerti^'^r,  **  steam,  water,  and  gas  engines  have  been  succes- 
sively employe<l,  and  in  experimenting  with  electricity  we  are  in  a 
position  to  judge  the  relative  merits  of  this  now  source  of  power. 
The  electric  motor  was  made  by  Messrs.  Mather  and  Piatt,  Man- 
chester, and  it  has  been  Httod  by  Messrs.  Lowdon  Brothers,  elec- 
trical engineers,  Dundee.  It  is  of  2*2  h. p.,  and  on  the  electrio 
current  being  turned  on  it  revolves  at  a  speed  of  900  revolutions 
[>er  minute.  In  size  it  resembles  a  domestic  sewing  machine.  It 
occupies  very  little  space—not  the  tenth  of  the  room  occupied  by 
a  gas-engine— and  in  point  of  convenience  and  absence  oi  smell, 
heat,  dirt,  or  noise  it  la  unequalled.  Electricity  is  already  largely 
employed  in  aid  of  journalism.  The  electric  telegraph  enables  iis 
to  maintain  instant  communication  between  t-Ue  Jjundee  Adverfher 
oflice  in  Bank-street,  Dundee,  and  our  office  in  Fleet-street, 
London.  The  electric  telephone  admits  of  conversations  being 
conducted  betneen  the  head  office  and  our  braich  offices  in  Perth, 
Arbroath,  Montro(«e,  Forfar,  Aberdeen,  and  elsewhere.  The 
electric  light  now  sweetens  and  illuminates  with  almost  the 
brightness  of  sunlight  the  rooms  where  the  stafTon  night  duty  are 
engaged  in  putting  together  the  news  of  the  day.  And  now  the 
electric  motor  is  available  to  drive  the  large  rotary  printing- 
presses  which,  at  enormous  speed,  transform  weba  of  white  pa[^jer 
into  thousands  and  thousands  of  sheets  containing  news  from  all 
the  corners  of  the  earth.  To  none  does  electricity  render  more 
service  than  to  the  journalist."  A  leading  article  is  also  devoted 
to  the  convenience  of  electric  power.  With  such  notices,  there 
should  be  a  good  field  for  electric  motors  in  Dundee. 

Cardlfr.— The  IVestem  Mail  of  the  8th  inst.  gives  a  sketch  of 
the  proiwflod  central  station  for  Cardiff.  It  says  :  *'  The  Corpora- 
tion of  Cardiff,  guided  by  the  Electric  Lighting  Commit^tee,  nave 
so  far  advanced  their  scheme  for  the  illumination  of  the  town  by 
electricity  that  wo  are  able  to-day  bo  give  a  sketch  of  the  lighting 
fit-ation,  which  will,  wo  hope,  at  no  far  distant  date  cover  about  an 
acre  of  ground  on  the  Canton  Common.  The  site  belongs  to  the 
Corporation,  and  is  aituated  close  to  the  (Jroat  Western  Railway 
on  the  northern  (>ide,  and  at  the  extreme  end  of  Eldonroad.  The 
idea  at  present  is  to  erect  only  one-fourth  of  the  building,  and  the 
extension  of  the  station  will  depend  upon  the  demand  for  electric 
lighting  in  the  town.  The  plans  prepared  by  the  borough  engi- 
neer (Mr.  W.  Hnrpur,  M.I.C.E.)  show  that  the  first  portion 
of  the  station  will  bo  H'Jft.  square.  The  space  allotted  for 
engines  and  dynamos  will  be  80ft.  by  30ft.,  with  a  boiler-house  of 
the  same  size.  Behind  the  boiler-house  and  adjoining  the  Great 
Western  Railway  will  bo  the  coal-stores.  14ft.  by  60ft.  The  stack 
which  it  is  proposed  to  build  at  present,  and  which  appears  to  be 
the  larger  of  the  two  shown  in  the  sketch,  will  bo  130ft.  high.  It 
will  be  octagonal  in  form,  and  its  sxtemal  size  will  be  Sft.  Gin.  at 
the  base.  One  of  the  reasons  which  induced  the  committee  to  fix 
upon  the  C'anton  Common  site  is  that  the  station  can  be  easily 
supplied  with  fuel,  and  negotiations  with  the  Great  Western  Rail- 
way  Company  for  a  siding  from  the  main  line  into  the  works  are 
now  proceeding.  If  a  reasonable  arrangement  can  be  made  a  great 
saving  in  haulage  will  be  effected.  Mr.  W.  H.  Massey,  M.I.E.E., 
has  prepared  the  details  for  the  engines,  dynamos,  street 
mains,  and  servioes,  and  from  the  plans  which  have  been 
prepared  it  appears  that  it  is  intended,  in  the  first  instance, 
to  lay  the  mains  along  Kldon-rood,  Tudor*road,  and  Wood-street, 
into  St.  Mary-street.  On  reaching  the  last-mentioned  point,  there 
will  be  branches  right  and  left  for  the  purpose  of  public  lighting, 
and  the  supply  of  electricity  to  business  premises.  The  streets 
which  it  is  proposed  to  light  at  present  are  (in  addition  to  St. 
Mary -street)  Duke-street,  Castle-street,  Queen-street  (aa  far  as  the 
Taff  Vale  Station),  St.  John's-etreet,  Working-street,  Trinity -street, 
Bute-street  (as  far  as  Custom  House- street),  and  round  through 
Custom  House-street  to  St.  Mory-stroet,  thus  completing  the 
circuit.  The  estimated  cost  of  the  work  at  uresent  contemplated 
is  £32,500,  and  the  Local  Government  Board  have  appointed  the 
14th  of  this  month  for  an  enquiry  into  the  application  made  to 
them  for  borrowing  that  sum  of  money.  Mr,  Harpur  hopes,  if  the 
necessary  permission  is  promptly  granted,  to  have  the  streets 
named  lighted  by  electricity  in  the  autumn  of  this  year. 

Heading— ImproTomonts  on  the  Board  of  Trade.— At  the 
Reading  Town  Council  last  week,  a  re(>ort  was  presented  from  the 
Electric  Lighting  Committee.  Mr.  Parfitt  moved,  and  Alderman 
Monck  secondea,  the  adoption  of  the  report.  Mr.  Ravment 
objected,  saying  that  the  vorioiu  y^^V^'*'^^  si!cA'^«ft.\.t\R.  \j)i^^' 
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ing  Committee  ought  to  come  before  the  Council  in  due  course. 
Mr.  Farfitt  said  they  were  absolutely  tn  the  hands  of  the  Boand  of 
Trade,  but  the  town  clerk,  with  bis  usual  care,  urged,  on  behalf 
of  the  Corporation,  the  views  expressed,  and  they  were  also  sup- 
tod  by  the  representatives  of  the  company  in  asking  the  Board 
Trade  to  give  effect  to  the  agreement.  The  town  clerk  would 
^vo  explanations  on  one  or  two  |)oints  as  to  the  result  of  the  con- 
ference. The  Town  Clerk  naid  they  had  a  long  discussion  with 
the  Board  of  Trade*  largely  upon  strictly  legal  potnte  bearing  upon 
the  amendments  on  behalf  of  the  Council.  They  bad  made  an 
amendment  that  if  the  time  ever  came  for  purchaainf^  the  com- 
pany's undertaking,  it  should  not  only  be  tree  from  mortgagee* 
out  debentures  and  other  like  charges.  That  was  a  novelty  to  tne 
Board  of  lYade,  who  were  naturally  tenacious  of  their  model  form, 
Thouffh  they  did  not  accent  the  amendment  in  the  form  in  which 
it  hod  been  prepared,  the  Board  of  Trade  were  prepared  to  give 
effect  to  it  by  altering  the  wording.  Another  point  was  they  oad 
added  to  the  purchasing  clause  power  to  the  local  authority  to 
raise  money  by  mortgage  or  otherwise  in  the  event  of  their  deter- 
mining to  purchase  the  undertaking.  That  was  a  novelty,  but  the 
counsel  to  the  Board  of  Trade  admitted  that  it  was  an  omission, 
and  that  there  should  be  a  s^tecial  clause.  In  the  draft  tigreoiiient 
they  had  also  introduced  words  never  in  a  proviaional  order  before, 
for  the  pur[>OBe  of  putting  them  in  the  position  of  fiettling  before- 
hand what  the  system  and  mode  of  supply  should  be.  That 
was  a  novelt\'  which  the  Board  of  Traoe  did  not  seem  at  all 
to  relish.  They  said  that  they  always  consulted  the  local 
authoriLy  before  determining  the  nature  and  mode  of  supply. 
Moreover,  they  were  furnished  with  general  rules  which  the  Board 
adopts  in  settling  the  supply,  and  the  rules  contained  clauses  which 
were  very  witi(*factory  from  their  {x)int  of  view.  It  was  suggested 
also  that  instead  of  having  tliis  provision  put  in,  some  wordf<  should 
be  ioserted  in  the  clause  which  put  expressly  that  they  would  iB«ue 
their  order  after  considering  the  represeutations  of  the  local 
authority.  That  was  not  atieolutely  guaranteed  yet,  but  the  whole 
question  was  under  consideration  with  other  points  discusttod. 
They  would  be  much  better  off  than  with  an  agreement  binding 
them  to  an  initial  system.  As  far  as  ho  understood,  the  ruleis  ul 
the  Board  of  Trade  were  elastic,  and  they  would  be  varied  from 
lime  to  time  as  improvements  arose.  So  far  as  ho  could  judge,  he 
was  more  than  satiftHcd  with  the  interview.  Ho  thought  thoy 
would  get  substantially  what  they  wanted.  Speaking  i;enorally, 
the  Board  of  Trade  would  protect  the  local  authorities  and  not  bhc 
other  side.  The  town  would  not  receive  any  rental  from  the 
company. 

The  GoTemment  and  the  Trunk  Tolophonea.  — Says  the 
Vurk^/iiir  Pvyt :  "  Tlic  ollcots  of  the  purchiit»e  of  the  trunk  line  of 
the  telephone  pysLcm  l>y  the  liovernment  iiro  beginning  to  be  felt 
in  Loeds,  Bradford,  HuddotsHeld,  Halifax,  und  other  great  centres 
of  industry  to  an  extent  that  may  surprise  a  good  many  people 
who  are  not  frequent  users  of  this  channel  of  communication,  and 
which  is  rather  alarming  to  business  Hrms  who  nro  constantly 
aj>eaking  fro?n  ono  city  to  another.  The  National  Tolophouo  Com- 
pnny  have  intimated  to  their  [witrons  that  when  their  curroiit 
contracts  witli  that  company  havo  run  rjuL>  a  now  arntngcmont  will 
como  into  forco  as  far  a^  the  method  of  imving  for  the  use  of  trunk 
lines  between  one  city  or  town  and  nnothor  is  concerned.  That 
new  arrongomont  is  that  thoro  is  to  bo  no  more  renting  of  trunk 
wires,  and  that  subscribers  to  a  telephone  exchange  in  any 
centre  will  bo  charged  ."id.  for  ovory  message  they  sonu  from  ono 
town  to  another.  Tho  result  of  this  alteration  will  bo  of  grout 
moment  to  the  commercial  chisses  us  well  afi  to  manyprivatorosidonti« 
wlio  UKC  tho  trunk  wires  often.  For  inst^knce,  supjtoso  a  groat 
manufacturing  house  has  one  establishment  in  Leeds  and  another 
in  Bradford.  Assumo  that  thoy  subsciibc  ilW  a  year  bo  tho  Loode 
telephone  exchange,  an<l  a  like  uuiii  to  the  Bradford  exchange, 
they  can,  by  paying  a  third  £10  as  rent  for  tho  wire  ^rom  Leeds  to 
Bradfor<I  ^[lOJik  from  cither  plucoto  the  other  as  froi|Uontly  as  thoy 
desire  without  furUicj  charges  being  made.  This  plan  seems  to 
have  boena  great  boon  in  luuny  cases.  It  i^  said  that  wsrc  some  firms 
to  continue  using  tho  trunk  wires  axi  much  as  thoy  have  been  doing 
for  many  years  the  threepences  thoy  will  have  to  pav  may  amount 
to  four  or  five  times  the  £10  per  annum  rent  tboy  Luve  thus  far 
been  charged.  Of  course,  it  is  obvioun  that  the  paymg  of  throe- 
pence  for  every  message  will  be  better  than  the  old  rent  Hy^^tcm 
tor  people  who  havo  rented  trunk  wires  and  not  used  them  much. 
But  if  all  the  complaints  now  being  mode  are  well  founded,  and 
the  statistics  with  which  some  of  them  are  backed  up  be  accurate, 
more  telephone  risers  will  suffer  Hnanciatly  than  are  beneHtod. 
In  some  quarters,  where  the  change  will  be  costly  and  inconvenient, 
it  is  suggested  that  the  Imperial  authority  must  have  paid  too  high 
IX  HgureTor  these  trunk  line^,  and  that  it  is  determined  to  r&cou[) 
itself  at  the  ex[>cDso  of  tho  public.  Why,  it  is  being  asked,  cannot 
the  iiovornment  agree  with  the  telephone  companies  to  allow 
renters  of  trunk  wires  to  continue  on  the  old  footing,  nn  e<{uitablo 
division  being  mode  of  the  rents  ?  It  ts  further  asserte<l  that  in  no 
other  industrial  country  are  subscriptiona  for  tho  use  of  telephones 
BO  high  as  they  are  in  England.  Leeds,  Bradford,  and  other 
Yorkshire  centres  of  manufacture  are  merely  cited  as  instances  of 
what  is  hap(>ening  all  over  the  country.  Perhaps  a  far  more 
effective  illustration  of  tho  change  is  afforded  by  Manchester  and 
Liverpool,  where  the  receipts  for  telephoning  at  3d.  a  measage 
will  amount  to  a  fabulous  sum  in  a  year.  It  is  not  improbable  that 
some  general  representation  will  be  made  on  the  subject  to  the 
Government  and  the  telephone  companies." 

I4T«rpool  OrerhoMl  Rallwajr. — The  Liverpool  electric  railway 
was  0(>ened  for  tralBc  on  Monday.  A  10  minutes'  service  from 
7  a.m.  to  7  p.m.  will  be  first  established,  but  it  is  anticipated  that 
in  a  short  while  a  Hve  minutes'  serxnce  will  be  reijuired.  (loneral 
Hutchinson,  Major  Yorke,  and  Major  Cardew,  on  behalf  of  the 


Board  of  Trade,  finished  the  official  inspection  early  last  week, 
this  oeceesary  formality  having  been  commenced  on  Sunday,  26th 
ult.  Sunday  was  chosen  owing  to  the  dock  traffic  on  week  days 
interfering  with  the  inspection.  After  a  most  rigorous  and  critical 
examination  the  officials  at  once  notified  that  the  Trovemment 
certificate  would  be  issued.  The  signalling  arrangements  were 
minutely  tested,  and  the  structure  was  loaded  with  a  50  per  cent, 
greater  weight  than  the  running  load  arranged  for.  Two 
weighted  trains  of  three  carriages  each  were  run  along  the 
rails  side  by  side  at  full  epeed,  this  giving  six  carriages  passing 
over  the  same  part  of  the  line  simultaneously;  and  as  the 
ordinary  trains  will  only  consist  of  two  carnages  each, 
it  will  be  seen  that  the  test  was  very  complete  and  severe. 
The  arrangements  for  picking  up  and  laving  down  paaseneers  are 
likewise  completed,  the  turnstile  method  being  adopted  as  tne  most 
economical.  Passengers  on  passing  through  the  stiles  will  pay 
according  to  the  class  of  carnage  in  which  they  wished  to  travel, 
and,  as  tnere  are  two  classes,  it  ha«  been  arranged  that  the  second- 
class  passeagers  will  merely  pay  *2d  and  pass  through  without 
receivmf^  tickets,  whereas  the  first  class  passengers  ¥ml  pay  3d. 
and  receive  a  xoucher,  which  they  will  be  required  to  give  up  on 
demand.  Books  of  tickets  have  also  been  issued  at  the  same  price 
us  the  single  tickets— namely,  6s.  per  book  of  24  first-clasii 
tickets,  and  4s.  per  book  of  24  second-class  tickets— and« 
of  course,  these  ticxets  will  be  accepted  at  the  pay-gates  aa 
if  they  were  money.  It  is  expected  tnat  the  book  arrangement 
wiU  bo  of  ereat  use  to  merchants  and  others  who  prefer  to  adopt 
thin  method  of  giving  their  employes  railway  monej.  It  is  not 
intended  to  issue  season  tickets,  but  in  the  event  of  a  demand  for 
thin  convenience  the  bent  Wiiy  of  meeting  it  may  probably  be  found 
in  ri.  reduction  of  tho  price  for  large  quantities  of  tickets,  rather 
than  in  tho  ordinary  railway  manner,  since  the  turnstile  method 
would  be  seriously  interfered  with  if  some  acknowledgment  were 
TtoL  given  by  each  [>as6enger  going  through.  Tho  turnatilos  will 
be  closed  automatically  tho  moment  tho  trains  arrive  at  the 
stations,  so  that  no  more  p'uisengors  can  (lass  through  till  the  train 
itself,  by  moving  off,  automatically  relieves  tho  block.  In  the 
.s.'iino  way  Uio  exit  gutos  will  not  be  o^icncd  til]  immediately 
after  the  departure  of  the  trains,  ho  that  there  will  t>c  no  possi- 
bility of  any  crushing  or  inconvonionco.  About  half  a  minute  is 
allowed  for  the  maximum  timo  of  stoppago  at  each  station,  and, 
therefore,  it  is  not  anticipated  that  tne  ingonious  method  above 
tlortcribed  will  lomi  to  any  perceptible  delay,  (treat  credit  is 
given  in  Liver|K>al  to  the  Kloctric  ('onstruction  Company  for 
pluckily  undertaking  to  run  tho  trainM  for  tho  first  two  years. 
Ttio  number  of  passengers  carried  on  the  Liverpool  electric  rail- 
way oh  Monday  wofl  17,ri4l,  of  which  4,r>H<l  were  first-cloos  :  tho 
rocoipts  wore  £164.  .'te.  This  was  with  n  10  minutes'  service  The 
company  ex(iecti  to  be  able  to  commence  their  five  minutes*  service 
ill  uDout  thiee  weeks;  and  also  to  run  from  5a.m<  to  9  p.m.i 
inMteaJ  of  from  7  a.m.  to  7  p.m.,  as  at  present. 

Doulton's  VitrlAod  StonewRre.— Messrs.  Doulton  and  Co.,  of 
l-3imbeth.  Imve  brought  out  a  patent  system  of  hard  vitrified 
Mtonowarc  cai*ing  for  underground  electric  inninf<.  It  [XisseeseB 
great  ftrcngth  and  atVonls  a  very  jKJrfect  mechanical  construction 
to  innulatiNl  ciibloR  :  it  is  im{)orviouH  to  water  and  gas.  and  tho 
material  in  iniperishnblo,  being  capable  of  withstanding  the 
Htrongcst  acids.  It  i^  also  unaffected  by  clmngci*  of  tcm|)crature, 
Tho  casing  is  made  in  .'ift.  longtlis,  with  two  or  more  ductj^,  the 
interior  of  which  jjoksossos  a  hard,  smooth  glaze,  giving  exceptional 
f;L(!itities  for  drawing  cables  in  and  out.  The  section  may  ho 
iivoditied  OF  desired,  but  itf  made  ^luave  in  standnnl  sizes.  The 
c;L!*ing  iiiiiy  bo  laid  in  group.*^  to  form  a  <;onduib  of  any  desired 
ciifwicity.  Several  niotno<lt^  of  jointing  have  been  devised.  A 
simple  and  oltieif^nt  jOLJit  con^ints  in  bringing  the  ends  together, 
and  lapping  round  with  iirojjarcfJ  canvas  enclosed  with  a  stoneware 
trough.  Tlio  lower  interior  surface  of  this  trough  receives  a  layer 
of  l*ortlanil  ccinont,  which  is  kopt  out  of  the  conduits  by  the  canvas 
band.  Tho  trough  i»  then  Itllcd  up  with  cement,  a  reliable  joint 
being  thus  cjisily  and  conveniontly  made.  Where  space  is  a  con- 
sideration, a  light  cast-iron  collar  or  trough  may  be  substituted 
fur  the  stoneware,  the  same  method  as  last  described  being  adopted. 
Or  the  trough  may  bo  simply  lilled  with  bituminous  or  other 
eoinent,  the  canvas  band  being  used  ns  above  described.  A 
specially  prepared  com|K>und>  which  forms  a  very  suitable  and 
rapidly-setting  cement,  is  recommended  for  this  purpose.  Those 
methods  of  simply  coniiecUiig  the  lengths  of  casing  to  one  anothef 
will  satitifactorily  meet  all  ordinary  requirements.  In  cases,  how- 
ever, where  it  b  considered  wivantageous  to  maintain  the  complete 
separation  of  the  ducts  where  the  lengths  are  connected,  the 
method  adopted  is  as  follows  :  The  lengths  of  casings  are  laid  in 
the  collars  with  a  small  sp^ce  between  them.  Mandrels  with 
indiarubber  houds  are  then  introduced  into  the  ducts,  and  when 
opposite  the  joint  between  the  lengths  are  expanded  by  a  simple 
screw  arrangement.  Molten  cement  ii  then  |K>ured  in  and  ttiis 
tills  up  the  space  between  the  casings  except  where  occupied  by 
the  mandrels  In  two  to  three  minutes  the  cement  wilt  be  set, 
and  the  mandrels  are  unscrewed  and  withdrawn.  In  this  way  each 
duct  may  be  kept  entirely  separate  and  continuous  with  a  unifonn 
section  throughout  the  total  length  of  the  conduit.  Small  changes 
of  direction  at  the  joints  can  be  made  without  interfering  with  the 
simplicity  or  **ecurity  of  the  above  named  modes  of  connection.  In 
systems  of  distribution  in  which  any  considerable  change  of  direc- 
tion is  effectetl  by  the  introduction  of  a  draw-box  into  the  line, 
Messrs.  Uoulton  are  prepared,  if  required,  to  provide  specially- 
ooade  watertight  stoneware  boxes  with  iron  surface-frames  and 
covers  to  suit  any  requirements,  where  the  opening  does  not 
exceed  2ft.  6in.  in  its  greatest  dimension.  Where  cable  T  connec- 
tions have  to  be  mode  in  a  main  after  a  line  of  conduit  has  been 
laid  on  this  system,  there  is  no  difficulty  in  removing  a,  length 
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without  injary  to  the  cablos  previously  drawn  in,  and  BiibBtitutmf»: 
%  •ervicc-box  of  atoneware  or  of  ordinary  brick.  The  makerii  claim 
that  fur  UBO  underground  vitrified  stoneware  possesses  advantages 
over  other  materials  in  its  sbrongth,  its  impermeabili&y.  and  its 
quality  of  withstanding  corrosive  actioRt  and  consequently  its 
cwflolute  durability.  The  jointing  of  stoneware  tubes  by  ordinary 
methods  is  always  attended  with  pomo  ri.«>k,  and  hitherto,  in  con- 
nection with  electrical  work,  no  attempt  fieems  to  have  been  made 
to  overcocno  theditHculty.  Careful  attention  to  this  |>oinl  has  been 
given,  and  the  methods  above  described  are  considered  emiaently 
practicable  and  reliable. 

SdSabtirgh. — The  monthly  meeting  of  the  Edinburgh  Merchantw' 
Association  was  held  last  week,  Mr,  D.  (irant,  the  president,  in 
the  chair.  Mr  J.  M  TurnbuU  conchidod  the  rcatling  of  a  [»L(}or 
on  the  comparative  cost  of  electric  lightinff  and  li|;hting  by  guj*  — 
the  first  part  of  his  address  having  been  jj^iven  at  a  previous 
meeting.  Dealing  in  some  detail  wiUi  the  are  li^ht  as  a  means  of 
street  lighting,  Mr.  TurnbuU  said  it  was  presumably  for  the 
L)urpoee  of  getting  more  light  that  the  proposal  was  made  for  the 
lighting  of  city  thoroughfares  by  electricity.  Still,  It  must  be 
remembered  that  electric  lighting  of  the  streets  would  entail  xm 
extra  expenditure  of  about  twelve  times  what  the  lighting  of  such  a 
city  as  Edinburgh  by  gas  nt  present  cost,  leaving  out  of  account 
aitO|(ether  the  capital  cx^tense  of  laying  down  the  plant.  If  they 
spont  about  seven  times  the  amount  they  at  present  spent  in 
Edinburgh  for  ga^,  or  one-half  of  what  the  arc  light  would  cot*t, 
they  would  get  a  light  ([uito  satisfactory  for  al!  purfJoscH,  If, 
again,  for  the  burners  now  in  use  in  Edinburgh— which  burned 
2it.  of  gas  \ier  hour— were  subetituted  larger  burncrK,  burning 
4ft.  per  riour,  they  would  obtain  more  ihiin  duublo  tlie  light  they 
bad  at  present ;  and  if  other  four  lampn  were  put  up  between 
three,  as  at  present — makings  in  all,  aoven — with  burners  using 
4ft.  per  hour,  that  these  seven  lumps  would  givo  14  limes  the  light 
that  are  at  present  given  by  three,  and  that  the  cost  per  year  for 
the  seven  lamps  would  be  £8.  4s.  5d.— and  that  this  ought  to  h& 
stifficient  for  street-lighting — as  against  one  arc  lamp  costing  from 
£20  to  £27  per  year.  Uis  point  was  thttt  they  would  do  well 
to  consider  before  they  took  Hucb  a  jump  in  cost  as  would  be 
involved  in  a  change  from  ga>  to  electric  light  for  street  ttur[>osc>i 
at  the  present  rate  of  gau  in  Edinburgh.  The  conclusion  he  had 
come  to  was  that  electric  lighting  wiu<  tin  exotic  that  re^juired 
careful  nursing  before  it  was  pructicable.  With  a  dovclopmont  of 
tJie  system  of  burning  ^aa  in  regenerative  burneri!*,  ^as  need  not 
be  afraid  of  any  rival  as  an  illuminunt.  Councillor  John  Janiicson 
iKaid  it  would  be  matter  for  immediate  discussion  in  the  Cor^tora- 
tion  whether  electric  lighting  in  Edinburgh  should  he  handed  over 
to  a  company  or  kept  in  the  hands  of  the  Town  tV>uncil.  It  wtiH 
anticipated  by  a  great  many  that,  even  although  there  should  be 
a  lo68  for  a  few  years  to  the  Corporation  from  the  working  of  the 
electric  light,  with  the  improvements  which  might  be  expected  oo 
bhat  light  in  duecourec  there  would  be  a  gain  in  the  future.  He 
believed  on  that  score  there  might  be  some  rolucttince  in 
giving  over  the  lighting  to  a  company.  There  might  be 
a  great  demand  for  electric  light  even  at  Buch  prices  as 
it  would  be  necessary  to  charge  in  the  lirst  instance,  and  as 
the  difficulties  of  taking  over  a  concern  once  handed  to  a  private 
company  were  great,  there  might  be  hesitation  in  allowing  it  out 
of  the  hands  of  the  Corporation.  He  was  afraid  Mr.  Turnoull  had 
oot  mode  full  allowance  for  the  improvements  which  were  bound 
to  come  in  electric  lighting.  The  Secretary  expressed  his  belief  in 
the  great  possibilities  of  the  electric  light;  and  Mr.  1)  McLaren 
said  he  haa  no  doubt  in  due  time  there  would  not  be  a  tithe  uf 
difference  between  the  cost  of  gas  and  electricity.  The  Chairman, 
in  moving  a  vote  of  thanks  to  Mr.  TurnbuU,  said  without  doubt 
Edinburgh  muet  move  forward  in  the  matter  of  elctrtric  lighting. 
He  had  lately  visited  several  oities  lighted  by  electricity,  and  he 
had  been  struck  by  the  excellence  of  their  lighting  After  some 
further  conversation  Mr.  TurnbuU  replied  to  the  discussion,  and 
irave  notice  that  at  next  meeting  he  would  move  that  the  Ttiwn 
Coancil  should  hand  over  the  working  of  electric  light  in  Edin- 
burgh to  a  private  cora|jany. 

]CABoheatarGasI&glneers.^Atthetweniv-third  annual  meeting 
of  theMancheeter  District  Institution  of  Uos  Engineers  on  Saturday, 
the  new  president  (Mr.  Cheater)  delivered  his  inaugural  addresft. 
After  referring  to  the  useful  work  done  by  the  institution  during 
the  23  years  it  has  been  in  existence,  he  proceeded  to  si^eak  of  the 
position  and  prospects  of  the  gas  iududitry,  particularly  in  its  rola- 
tionshin  to  tJte  electric  light.  He  (iaid  that  during  the  period 
which  nad  elapsed  since  tlie  PariH  Exhibition  uf  1881,  when  the 
practicability  of  illuminating  by  electricity  was  demonstrated 
on  ft  large  scale  and  the  investing  public  were  firs&  dazzled 
by  its  display,  every  year  ha<l  brought  us  some  now  and 
•tartUng  discovery  by  which  gas  as  a  domestic  illumtnant 
was  to  be  snufTed  out.  In  the  10  or  II  years  which 
bad  elapsed  hundreds  of  electric  lighting  companies  had 
been  registered  with  millions  of  capital.  lu  Ureal  Britain  alone 
electrio  lighting  companies  had  been  registered  with  a  total 
nominal  capital  of  £9,700,000.  of  which  £3.820.000  had  been 
called  up,  and  this  sum  was  exclusive  of  the  amount  expended  by 
municipalities  and  local  authorities,  of  which  at  present  we  hod 
no  return.  How  far  this  capital  had  been  wisely  expended  might 
be  judged  by  the  limited  number  of  companies  able  to  ^bow  any 
commercial  success.  Whore  success  had  been  obtained  it  wouhl 
be  found  that  the  company  was  in  posaodsion  of  some  compact 
and  rich  district  of  supply  in  which  cost  was  only  a  secondary 
ooDsideration  to  the  consumer.  If  we  took  6d.  per  Board  of  Trade 
unit  of  l,0(XJ  watts  as  the  price  at  which  electricity  could  be  pro- 


fitably supplied  and  compared  this  figure  with  that  of  18-o.p.  gas 
at  2«.tid.  per  1,<MN}  cubic  feet,  we  got  a  comparative  cost,  light  for 
tight*  of  rather  more  than  two  to  ooo  in  favour  of  gas.    So  long  ai 


these  proportions  weremaintajned  it  would  beimpossibletosupersede 
ga«  ordiminish  its[x>pularity  a^u domestic illuminant.  Whileevery 
new  electrical  invention  had  been  heralded  by  the  Press  with  t 
great  flourish  of  trumi)ets,  and  new  companies  for  its  supply  hat 
sprung  up  with  marvellous  rapidity,  the  consumption  of  gas  ha* 
steadily  increa*»cd.  and  the  prosjjcrity  of  the  undertakings  sup- 
r>lying  it  hml  been  maintained.  Tho  total  capital  investod  in 
nuthnrifted  gns  undertakingii  in  \HH*2  was  £.V).'2(iI,l  IS,  eind  in  lMft*2 
it  was  £6n,6'20,46l,  showing  an  increase  of  26'0  per  cent,  in  the  10 
years,  while  in  the  same  period  the  consumption  of  gas  had  in- 
creased to  the  extent  of  50  |>or  rent.  This  steady  rate  of  increase 
was  the  more  satisfactory  when  it  was  borne  in  mind  that  it 
had  been  won  in  com|>etition  both  with  tho  electric  light  and 
with  the  light  obtained  from  tho  cheap  mineral  oils  which  had 
been  placed  on  the  markets  in  such  iihunHAnco  during  the  past 
lO  years.  In  commencing  the  second  docude  of  the  electric 
lighting  era  gas  engineers  nad  loss  cause  for  anxiety  than  existed 
10  years  ago.  They  were  now  in  a  position  to  more  con'ectly 
estimate  the  cost  of  production  of  the  electric  light,  to  gauge  its 
possibilities,  and  to  pretty  accurately  determine  its  usefulness. 
The  mind  of  the  public  as  well  as  that  of  the  timid  shareholder 
had  now  becoine  more  settlc4l,  and  it  was  generally  recognised 
that  their  two  f^ystems  hud  their  rcs|^>ective  spheres  of  usefulness, 
and  coul»l  bo  run  in  double  harness  almost  without  competition, 
and  with  mutria]  benefit  to  tlie  consumers  and  to  the  public  at 
large.  It  might,  he  thought,  be  safely  anticipated  that  in  the 
n©>t  docndo  tho  proBjwrity  of  gas  undertakings  would  not  be 
diini[iiHhe<l.  Tho  Htiinulating  influence  of  a  friendly  com[>etition 
woiihl  more  rapirlly  dovolop  the  latent  resources  of  the  gan  manu- 
facturer, pixKluction  would  bo  cheapened,  and,  as  a  natural  conse- 
(]uonco,  consumption  would  increase. 

KoonomlcMi  of  Kleotrlc  Lighting. — A  meeting  of  the  Architec- 
tural Section  of  tho  I'hilos'ophicjil  Society  of  Clasgow  was  held  in 
the  LJpi»er  Hall,  (ilasgow,  UiJ<t  week,  when  Mr.  T.  Crichton 
Fnllon,  electrical  engineer,  read  a  paper  on  "Tho  Economies  of 
Electric  Lighting  and  Power  Transmission."  Mr.  Campbell 
Douglas  occupied  the  chair.  Mr.  Fulton,  at  the  outset,  drew  atten- 
tion to  three  asfjects  of  the  ipiot^tion  wliich  ho  wished  to  present, 
thouk^h  he  would  mako  no  attcmfpt  rigidly  ho  to  divide  his  trejit- 
incnt  of  tho  subject :  (I)  The  economy  which  results  from  tho  use 
of  electricity  ;  ('J)  economy  in  the  choice  and  erection  of  the  neces- 
sary phint ;  and (Tf) economy  in  the  use  of  tho  plant  itj>clf  Proceeding 
to  tront  of  the  manner  in  which  electricity  is  generated  in  large 
(|uantities  in  modern  days,  he  briefly  ehowod  how  this  was  effected, 
and  [lointerl  out  that  the  two  essentials  were  a  dynamo  and  some 
mechanical  means  of  rotating  it^s  armature.  The  means  adopted 
varied  with  varying  conditions.  If  wat^er  jwwer  washandy,  it  was  by 
far  the  moat  economicat,  e8i>ecially  if  there  were  facility  for  storage 
and  an  ample  supply.  Where  coal  was  very  choapsteamenginesaod 
boilers  might  be  found  more  suitable,  though  their  efficiency  of  con- 
version was  certainly  very  low  indeed.  Where  neither  of  theee 
prime  movers  was  convenient,  gas-engines,  which  had  been  enor- 
mously improved  of  late  years  as  r^ards  efHciency,  steadineea, 
and  freedom  from  noise,  and  which  were  both  cleanly  and  handy 
to  work,  would  be  found  of  great  service.  There  were  many  mills, 
factories,  etc.,  which  had  a  considorably  greater  |jower — either 
engine  |>ower  or  boiler  [xjwer,  or  both — than  was  needed  to  drive 
t)ieir  machinery,  and  certainly  it  would  be  a  direct  economy  to 
use  thissurp]u!«  [)ower  for  lighting  the  premises.  In  speaking  of 
the  distribution  of  the  current,  the  lecturer  condemnea  as  a  very 
"  f>enny-wi.^o-and-pourid-fooli8h  "  policy  tho  use  of  two  small  con- 
ductors, or  of  conductors  which  were  not  well  Insulated.  Too 
small  conductorM  caused  too  great  frictional  resistance  :  this  again 
caused  heating  of  tho  conductor,  which  was  not  merely  a  source  of 
waste,  but  a  positive  menace  to  life  and  property.  He  then  de- 
scribed shortly  the  construction  and  action  of  incandescent  lampst 
and  fx}int^  out  how  much  superior  they  were  to  our  prei*ent  moaes 
of  lighting  as  regards  health,  cleanliness,  safety,  and  steadinesB. 
The  arc  light  was  next  touched  upon,  and  wa6  ahown  to  be  both 
suitable  and  economical  for  large  buildings  and  open  spaces,  such 
as  harbours,  stations,  and  public  strocts.  This  light  was  not  merely 
the  safest,  but  by  far  tho  most  economical  to  use  for  such  places 
OS  chemical  works,  match  factories,  timber  yord^,  paper  mills 
(where  tho  processes  have  to  be  Carried  on  night  and  day), 
hospitals,  ana  dwelling-houses.  In  speaking  of  tho  transmission 
of  energy  by  means  of  electricity,  Mr.  Fulton  instanced  the  casefl 
of  a  mine  in  New  Zealand,  where  the  generating  plant  was  placed 
near  the  coast,  and  the  current  transmitted  five  miles  to  the  mines, 
which  were  situated  some  2,000ft.  above  the  sea-level ;  aud  of  the 
recent  experiments  m  Germany,  when  7*2  per  cent,  of  the  water 
power  derived  from  the  falls  of  LaufTen  was  transmitted  over 
10()  miles  to  the  Frankfort  Exhibition,  there  to  be  rotransformod 
into  mechanical  energy  by  means  of  electromotors.  Small 
electromotors  were  quite  as  efficient  as  large  oner*,  which  steam- 
engines  were  not,  and  the  time  might  not  be  far  distant  when,  in 
some  industries  at  least,  tho  pronent  plan  of  centralising  the  whole 
operations  in  one  huge  factory  might  be  changed  for  one  in  which 
workmen  carrtod  out  many  of  the  processes  by  the  aid  of  electricity 
at  their  own  fireside.  Tho  lecturer  next  gave  his  audience  some 
idea  as  to  the  cost  of  erecting  and  working  installations,  though 
this  could  not  be  done  with  any  accuracy  owing  to  the  great  variety 
of  conditions.  It  was  necessary,  however,  to  have  the  work 
pi-operly  planned  and  arranged,  and  thoroughly  euperintendedand 
tested,  in  order  to  avoid  as  much  as  possible  the  risk  of  failure, 
annoyance,  and  frequent  outlays  for  alterations  and  repairs  very 
soon  after  tho  work  had  been  completed.  This  could  only  be  done 
adequately  by  having  skilled  advice  from  an  independent  source. 
The  lecture  was  illustrated  throughout  by  numerous  experiments 
and  limelight  views.  At  the  close  a  hearty  vote  of  thanks  waa 
accorded  to  Mr,  Fulton  for  hii  paper. 
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Leeda  Tramways. — The  Bnu^ord  Ohscrixr  haa  the  foUowing 
^rticle  on  the  Leeds  tramways,  in  which  it  dosls  with  probable 
i;han(7e8  in  ndminiebration  :  '*  Owinj;  to  the  diiFerences  between 
^he  Leeds  Tramways  Company  and  the  Leeds  Corporation  the 
"^habitants  of  the  city  are  Buffering  ffreat  inconvenience.  It  was 
■opposed  that  these  dijlerences  woma  have  been  settled  long  ago, 
but  the  deadlock  appears  now  to  be  worse  than  over,  and  the 
settlement  ia  »aid  to  bo  waiting  a  decision  of  the  luw  court^i  as  to 
the  amount  which  the  Corporation  will  have  to  pay  the  company 
In  the  meantime  the  tramway  dividend  has  fallen  to  3  per  cent.  ; 
the  steam  trams  have  long  oeasc<l  to  run  on  the  Hcadingley  route, 
one  of  the  best  paying  sections ;  the  fares  are  raided  ;  the 
service  is  slow  ana  indifTerent;  the  car^  are  not  kept  in  as  good 
condition  as  they  once  were,  especially  on  the  Now  Wortley 
section;  development,  which  is  greatly  needed,  is  at  a  standstill;  and 
linally,  thousands  of  pounds  are  annually  being  lost  through  the 
absence  of  facilities  for  reaching  distant  parts  of  the  city.  The 
electric  tramway  to  the  entrance  of  Roundhay  Park,  worked  on  an 
admirable  system  by  Mr.  Gratf  Baker  and  his  friends,  does  not 
pay  because  of  want  of  communicaiion  with  the  centre  of  the  city, 
and  altogether  the  Leeds  tramways  are  in  a  sad  state  of  dis- 
organisation. The  electric  cars  are  beautifully  fitted  up,  lighted 
by  electricity,  are  kept  uncommonly  cleiin,  are  smart  in  appear- 
ance, and  are  worked  bv  civil  and  obliging  men,  in  uniform,  who 
present  a  very  marked  contrast  to  the  poorly-clad  drivers  and 
oonductorg  in  charge  of  the  tramway  company's  cars.  Mr. 
Baker  is  prepared  to  carry  out  this  syeteni  throughout 
the  city.  Instead  of  having  posts  in  the  streets  to  hold 
the  conducting  wires  he  woula  fasten  wires  to  the  build 
ings  on  each  side,  bub  the  etreeta  would  still  have  to  be  croesed  by 
wires  at  a  height  of  '21ft.  This  is  held  to  be  objectionable,  because 
he  Leeds  H re  escapes  could  not  pass  under  the  wires  at  that 
height.  In  America  the  escapee  are  carried  horizontAlly,  and  this 
difficulty  is  obviated.  Portions  of  the  Headingley  section  have  been 
substantially  laid  with  steel  rails,  suitable  for  the  passage  of  steam 
trams,  but  other  portions  are  defective,  and  consequently  the 
Bteam  trums  are  stopped,  and  the  service  is  most  mefficiently 
worked  with  horses.  Longer  time  is  taken  in  the  journeys,  not 
half  the  number  of  people  can  bo  carried,  and  late  at  night,  when 
a  dozen  steam  trams,  carryinfr  more  than  60  people  each,  could  be 
readily  filled,  one  or  two  horse  cars  have  to  suffice.  The  result  to 
the  public  who  wish  to  pay  their  money  to  travel,  but  cannot,  may 
readily'  be  imagined.  A  similar  remark  will  apply  to  other  sections  of 
the  tramways.  The  most  absurd  thing,  however,  is  that  the  electric 
cars  do  not  approach  within  nearly  a  mile  of  the  centre  of  the 
city,  and  only  touch  the  fringe  of  Roundhav  Park.  The  incon- 
venience to  people  who  have  business  in  Leeds  is  nuite  as  great  a^ 
to  the  residents.  Omnibuses  are  multiplied  ad  inftnitnm,  but  still 
the  demand  is  not  met,  nor  is  the  accommodation  such  as  is  desir- 
able. The  Corporation  propose,  when  tboy  do  get  possession  of 
the  tramways,  to  lay  some  24  miles  of  new  lines  in  various  quartern 
of  the  city,  and  to  remodel  the  existing  lines,  but  no  one  can  tell 
when  that  desirable  consummation  is  likely  to  come  about.  Mr. 
Grad  Baker's  lease  of  the  Roundhay  i-oute  expires  in  November  next, 
and  ho  proposes  to  tender  for  working  the  wliole  city  with  oloc 
tricity  on  the  admirable  system  he  hns  inaugnratwl  on  the  Round- 
hay-roA<).  There  is  another  grave  difficulty  to  be  aurmountetl. 
Br^gate  and  Boar-lane  are  congested  with  tramcars  and  omni 
buees  which  im[}edc  the  orrUnary  traffic,  and  are  a  constant  soiii-ce 
of  obstruction  and  danger.  It  is  suggestect  that  C-ity-scfuart^ 
should  be  made  the  central  starting-point  for  all  the  trams  and 
'buses.  The  square  is  near  all  the  railway  stations,  and  would  bo 
very  convenient.  The  south  side  of  Leotls  is  served  by  only  one 
line  of  tramway,  extending  to  Thwaite  Gate,  while  to  the  right  of 
that  line  the  population  has  immensely  increased  in  Holbeck  and 
Hunslet,  and  three  or  four  lines  ore  needed,  which  are  now 
inefficiently  served  by  'buses.  The  laying  out  of  Crops  Flatbs 
Park,  on  the  heights  of  Beeston  Hill,  has  stimulated  building 
operations.  Hundreds  of  cottage  houses  have  been  erected,  and 
round  the  jiark  a  better  class  of  property  ia  rising,  the  resi- 
dents in  which  are  naturally  anxious  for  a  tram  service  in 
place  of  the  jolting  and  often  foul-smolUng  'buses.  The  Corpora- 
tion have  taken  Mcodow-lane  in  hand,  are  widening  it,  and 
removin(f  some  of  the  old  and  scjuatid  tenements  which  rendered 
this  portion  of  the  city  both  unsightly  and  unwholesome.  One 
reason  why  tramways  have  not  been  introduced  into  this  thickly- 
popuhited  quarter  is  that  most  of  tlie  lending  streets  are  too 
narrow  for  tramcare,  but  if  the  corner  of  Mill-hill  wore  rounded 
and  better  access  given  to  Neville-street,  there  would  bo  no 
dithculty  in  laying  a  line  in  that  direction  to  Moodow-lane,  nnd 
onward  to  Holbeck  and  Hunslet  Moore,  as  well  as  to  Beeston  Kill. 
This  (juestion  of  the  development  of  the  Leeds  tramway  system  if 
forcing  itself  on  attention,  and  when  the  Cor[X)rAtion  do  actiuire 
the  company's  lines  there  will  be  plenty  of  work  in  store  for 
them.  ' 


PROVISIONAL  PATENTS.  1893. 


Feuruakv  27. 

4241.  Kloctrloal  foghorn,  thief  detector,  and    alarm.      Alfred 
Bezant,  22.  Oxford  rood,  Waterloo,  Liverpool. 
Fkbruary  28. 

4330.  ImproTemente  In  ooapUng  Joints  for  oonpUnKs  of  elootrlc 
m&lna,  Henry  Whilo  Bowden,  4(i,  Werter-road,  Putney, 
London. 

4368,  EnprovenieBUi  In  elootrlo  arc  lamps.  Barton  Brewer 
Ward,  52,  Chancer^' -lauo,  London.  (Complete  specifica- 
tion. )j 


4356. 
4360. 
4.%3. 

4369. 

4890. 
4416. 

442rj. 
4480. 

4246. 

4577 

4691. 

4726. 
47H1. 
47.14. 
4746. 

4759. 

4772. 


Improvements  In  or  relstlng  to  welding  metals  eleotrl* 
cally.  Witliam  Phillips  Thompson,  6,  Lord  -  street, 
Liver|>ooL  (Charloa  L.  Coffin,  United  States.)  (Com- 
plete Pf>ecification. ) 

Improvements  In  the  construotion  of  plates  for  aooa> 
mulatora  or  secondary  batteries.  William  PhiUipa 
Tbouip^on,  6,  Lord-street,  Liverpool.  ( La  Socicte  Electric 
l*lKt'buB.  France  ) 

Improvements  In  or  oonneoted  with  elootrlo  railways. 
William  Phillips  Thom|J8on,  6,  Lord-atreet,  Liver(xK>L 
(Jamee  Horvey  B&tei),  United  States.)  (Complete  epecifi- 
cation  ) 

A  combined  flame  and  inoandesoent  lamp.  Frederiok 
Siemenfi,  2S,  Southampton  -  buildings,  Chancery  -  Iao6, 
I>ondon. 

Improvements  In  eleetrle  arc  lamps.  Edoutrd  Cannerel, 
28,  Southampton  buildings,  Chancery-lane,  London. 

Improvements  In  dynamo  elootrlc  maohlnes.  Daafsi 
Ft  y  Ferandez,  I,  Queen  Victoria  atreet,  London. 

Makch  1. 
Improvomcnts  applicable  to  gas  and  electric  lamps  for 
automaticaliy  tornlns  the  light  mp  and  down.    Thomas 

tiill,  3,  Commercial  8iieet,  Halifax. 
Improvement  a    In    and    rolattnff  to  elootrlo  fire  alarms. 

Emil  Carl  Christian   Kro^h,  77,  ('hancery-laoe,    London. 
(Complete  i^pecitication  ) 

Makch  2. 
Improvements   la    and    relating    to   stopped   pillars    or 

ataodards  for  carrying  elootrlo  Ughto    wire,  and  the 

UKO.     Jolia  bell  Millar,  90.  QuchAiian-Hlreet,,  Cilangow. 
Improvomonta    In  eleotrloal  dlstrlbatlon  of  energy  and 

in  apparatus  therefjr       Rankin    Kennedy,    1,    Clifton- 

villa.s,  Camden -square,  London. 
Makch  3. 
Improvements   lo    the    monofa  tnre  and   prodaetlon  of 

elomonts  for  seooadary  batteriea     The  Lilhanode  and 

iienorul    Electric  Company,    Limited,   and    Job    Thomas 

Niblott,  47,  Lincoln's-iun  nelds,  London. 

M.4RCH   4. 

Improvements  in  the  olootrolytlo  production  of  ohlorata 
of  potash  iind  ohlorat*  of  soda.  .fohn  Ashton  Heap, 
Iri,  Corinno-road,  Tufnell  Park,  London. 

tmnrovemonts  In  and  relating  to  the  measuring  of 
electricity,  and  In  meters  therefor.  Rankin  Kennedy, 
I,  Clifton  vill:i-M,  Cnmdon-Sfpmre,  London. 

Xlootrlo  fog-signalling,  and  the  better  prevention  of 
aooldents  by  oolllsloa  on  railways.  Stephen  (ioruld 
KiiU,  Victoritt-road,  Xetherfieki,  XoLtingham. 

Improvements  la  Incandescent  electric  lamps.  Oliver 
J(niay,2H  Sou LhaiJi|iluiibuildint;A,Cluuiuciy -lane,  London. 
(Turnur  I>.  HutLom,  UniLod  States}  (Complete  spociHca* 
tioii. ) 

Improvements  In  electrical  resistances.  William  Maxse 
Meiedith,  .'m,  (li.iiH-oiy  lane,   Luiidou. 

Insulating  and  prosorviag  metal  arms  u«ed  for  support- 
ing electric  tolegraph  lasulatora  and  for  kindred 
purposes.  Tliutnius  tjcur^u  Mui-li,  24,  HoutJiumptun- 
buiUiinijH,  <"}iancerylanc,  London. 


SPECIFICATIONS  PUBLISHED. 

1892. 
Voltaic  arc  lamps.     Klustermann, 
Door  handles,  eleotrloal  Insulators,  eto.      Ijang, 
Electric  safety  lamp.      Keo-<. 
Electric  conductors,      S[>enoe. 

Casings  for  electrical  conductors,  etc.      MeMiillen. 
•S.i\HHi.  Inoandesoent  clootrio  lamps,      frcntitt.". 

lHy:{. 
MM    Storage  batteries.      HnrriB. 
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BeLl  Patents. — The  famous  patent  by  Prof.  Alexander 
Gn&bam  BeLl  for  telephones  in  America  expired  on  March  7. 

Leotore  at  Blackpool. — Mn  J.  Hesketh,  tbo  Black- 
pool borouj^h  electrical  engineer,  will  shortly  ;^ive  a  lecture 
0(1  the  subject  of  electricity  in  connection  with  the  technical 
■chool. 

Electric  Light  in  the  Holy  Land.— The  electric  light 
has  been  introduced  into  a  new  flour  mill  near  to  the  sup- 
posed site  of  Calvary,  and  close  to  the  Damascus  gate  at 
Jerusalem. 

Switzerland. — L* Industrie  Elecirique  gives  (March  10) 
&  list  of  80  central  electric  stations  in  Switzerland,  with 
name  of  owners,  horse-power,  makers,  alternate  or  con- 
tinuous system,  system  of  distribution. 

Appointment  Open. — The   position  of  headmaster  in 

"he  public  school  of  science  and  tachnicikl  school  at  Chelben- 

un  is  vacant,  with  a  salary  of  about  £250,     Appltcations 

be  made  to  the  hon.  secretary,  6,  Wellington-square, 

jienham. 


I 


iBanover  Central  Station. — A  very  full  description, 

th  plans,  diagrams,  and   illustrations   of    machinery,   is 

given   of    the    Hanover  central   station    in    the   Elektro- 

Uchnisclu    Zciisdirifi    for    March    3rd.     Schuckert    steam 

dynamos  are  used. 

The  Electropathio  Belt  Case. — The  Lancet  says, 
referring  to  this  notorious  case,  "  We  consider  that  there 
never  was  a  case  in  which  severity  was  more  merited  by  the 
circumstances  of  the  offence  or  better  calculated  to  prevent 
its  repetition  than  the  present." 

Eleetridty  In  Mining*. — The  thirteenth  lecture  on 
**  Practical  Coal-Mining,"  under  the  auspices  of  the  Notts. 
County  Council  Technical  Instruction  Committee,  was 
given  last  Monday  in  the  Annesley  National  Schools,  by 

tMr  H.  Stoker,  the  subject  being  "Electricity,  aa  Applied 
to  Coal-Mining." 

Stenoteleffraphy. — A  long  article  on  telegraphing  in 
shorthand  on  the  Jaite  system  appears  in  the  Elekbo- 
tuhnisctu  Zextschnft  for  the  3rd  inst.  The  scheme  includes 
points  arranged  to  indicate  affixes  and  suffixes — such  as 
qua-,  -tioiial,  -ment,  and  so  forth — as  well  as  single  inter- 
national signs  for  days  of  the  week,  words  like  '^  bank," 
and  for  numbers." 

H  Solid  Air. — Prof.  Dewar  has  succeeded  in  producing; 
™  not  only  liquefied,  but  solid  air.  It  is  doubtful  whether 
this  is  a  jelly  of  nitrogen  and  gaseous  oxygen,  or  a  true 
ice  of  liquid  air.  This  doubt  exists,  as  pure  oxygen  has 
hitherto  resisted  attempts  to  solidify  it,  while  nitrogen  can 
be  frozen  with  comparative  ease. 

British  Association. — The  next  British  Associatioti 
meeting  will  be  held  at  Nottingham,  commencing  on 
Wednesday,  September  13.  The  president-elect  is  Dr.  J. 
S.  Burdon-iSaunderson,  professor  of  physiology  at  Oxford. 
Memoirs  intended  for  this  meeting  should  be  sent  to  the 
secretary,  at  Burlington  House,  W. 

Institation. — At  the  meeting  of  the  Institution  next 
Thursday,  the  23rd  inst.,  a  paper  will  be  read  '*  On  a  New 
Form  of  Portable  Photometer,"  by  Sir  David  Salomons, 
member ;  '*  On  Earth  Currents  in  India,'  by  E.  0.  Walker. 
CLE.,  member ;    and  "  Notes  on  the  Influence  of  Elec- 
tricity  on  Tanning   Operations,"   by   C.    K.  Falkenstein, 
MBOciate. 
B       CoDplingr   Alternators. — M.  Paul  Boucherot  has  a 
■   caroiol  article,  mathematically  treated  and  illustrated  b^' 
H   diagrams  showing  coiuiections,  on  the  coupling  of  alter- 


nators in  L'lvdiistrie  Elrctri^ir  for  the  10th  inst.  Ho  shows 
six  different  methods  of  coupling  by  induction  coil  and 
condensers.  The  cost  of  the  apjiaratus  proposed  is  given 
as  a  few  pounds  per  kilowatt, 

Electric  Cabs. — In  Berlin  last  Satuixlay  the  so-called 
electric  cab,  which  is  really  propelled  by  means  of  a 
petroleum  motor  ignited  by  an  electric  spark,  met  with  a 
mishap.  While  near  tbo  Hotel  Kaiserhof  the  cistern,  which 
hangs  between  the  two  back  wheels,  burst  with  a  loud 
report,and  the  fluid  ran  out  on  to  the  road.  The  occurrence 
caused  great  merriment  amongst  the  cabmen  on  the  stand 
in  front  of  the  Kaiserhof, 

Retirement. — Mr.  Edward  Summerfield,  who  has  been 
chief  engineer  of  telegraphs  for  the  Northern  District  since 
the  acquirement  of  the  telegraph  system  by  the  Post  Office 
Department,  will  retire,  in  accordance  with  the  provisions  of 
the  special  Act  of  Parliament  of  1S76  making  it  compul- 
sory to  retire  at  60  years  of  age,  on  March  28.  Mr. 
Summerfield's  connection  with  telegraphy  dates  from  1850, 
and  he  is  thus  one  of  the  oldest  men  in  the  service. 

Eleetrioal  Joornalism, — In  its  issue  for  March  4  the 
Electrical  JForld^  the  well-known  American  electrical  journal, 
begins  its  twentieth  year.  Started  in  1874  as  the  Operatort 
a  small  four-page  paper  devoted  exclusively  to  tolegraphy, 
it  has  grown  with  the  growth  of  electrical  engineering,  and 
now  appears  as  the  largest  electrical  journal  with  a  weekly 
circulation  of  12,2aO  copies — a  standing  testimony  to  the 
immense  and  growing  importance  of  the  electrical  industry. 

Tesla  Lecture. — Mr.  Tesla's  lecture  at  St.  Louis  was 
attended  by  4,000  people,  the  great  Exhibition  Theatre 
being  crowded  to  suffocation.  Mr.  Tesla  had  naturally  to 
confine  himself  mostly  to  spectacular  effects,  which  were  of 
a  very  beautiful  description.  Prof.  Forbes  was  on  the 
platform.  Mr,  Tesla  said  he  believed  we  were  about  to 
see  great  powers  transmitted  long  distances  and  over  a 
single  wire.  An  enthusiastic  reception  was  held  after  the 
lecture. 

lathanode. — An  improved  form  of  this  material  has 
recently  been  produced  by  Mr.  Desmond  FitzGerald,  the 
original  inventor,  and  is  now  being  experimentally  tested. 
The  mixture  used  possesses  the  advantages  of  increased 
plasticity,  of  not  **  setting  "  with  inconvenient  rapidity,  and 
of  producing,  without  any  admixture  of  crystals,  a  finely- 
porous  substance  which  can  be  "  formed  "  or  converted 
from  protoxide  into  peroxide  in  a  tithe  of  the  period 
formerly  necessary. 

Electric  Machine  Tools« — An  interesting  article  is 
given  in  EUclirotechnmht  Zntscltrift  of  the  10th  inst,  by 
tlerr  Kichter,  on  the  great  progress  now  made  in  the 
electric  working  of  machine  tools.  Reproduction  of  photo- 
graphs of  electric  cranes,  planing  machines,  lathes,  centri 
fugal  separators,  drills,  elevators,  and  so  forth,  by  Siemens 
and  Halske,  are  given.  An  intermittent  eccentric  press 
and  a  lathe  for  turning  armatures  are  also  illustrated.  A 
number  of  working  drawings  of  electric  tools  will  prove 
useful  to  electrical  engineers. 

Carbon  BmBhes.--M.  Eric  Gerard  aays,  with  reference 
to  his  carbon  brushes,  that  the  carbon  blocks,  offering  a 
specific  resistance  of  contact  with  the  commutator  much 
higher  than  that  of  the  metal  brushes,  cannot  be  substi- 
tuted for  these  latter  for  low-tension  dynamos  without 
serious  loss  at  the  commutator.  But  it  is  naturally  no  longer 
the  same  if  the  commutator  is  specially  designed  to  allow 
carbon  blocks  of  considerable  surface,  admitting  a  low 
density  of  current.  The  addition  of  plates  of  cop{)er  to  the 
plates  of  carbon  provides  another  satisfactory  solution,  the 
carbon  being  placed  in  front,  in  relation  to  the  direction  of 
rotation  of  the  armature. 
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Rating  of  Machinery. — The  Rating  of  Machinery 
Bill  has  obtained  the  first  place  on  Wednesday,  April  5, 
But  as  that  day  will  i)robably  be  included  in  the  Easter 
holidays^  however  much  they  may  be  ciiitailed,  the  pro- 
moters of  the  measure,  says  the  Daily  News,  may  have 
again  to  try  their  luck  at  the  ballot-box.  Whenever  the 
Bill  reaches  Committee,  Mr.  Powell  Williams  will  move  an 
amendment  providing  that  machinery  or  plant  used  for 
producing  or  transmitting  firsL  motive  power  shall  nob  be 
IMseaaed  for  the  purposes  of  rating  at  less  than  £50  for 
each  nominal  horse-power. 

LonfiT-Distanoe  Teleeraphy. — A  noticeable  feat  of 
land  telegraphy  is  recorded  recently  in  India.  Calcutta 
was  linked  up  with  Madras  by  way  of  Nagpore  and 
Bombay,  and  duplex  messages  were  transmitted  direct  on 
■what  was  really  one  coritinuoua  wire,  without  having  to 
"be  repeated  at  any  of  the  intervening  stations.  The 
distance  was  2,100  miles,  and  the  wire  employed  was  of 
copper.  This  feat  was  remlered  possible  by  Lho  employ- 
ment  of  some  apparatus  introduced  by  Mr.  Melhuisb,  of 
the  Telegraph  Department.  A  new  and  heavier  copper 
wire  is  now  being  laid  from  Calcutta,  through  Dhond  and 
Man  mad,  to  Madras.  When  it  is  ready  the  service  along 
it  will  be  unequalled  among  laud  telegraphs  in  the  world. 
The  necessity  for  this  route  arises  from  the  fact  that  the 
line  along  the  East  Coast  is  subject  to  conatanl  interrup- 
tions, and  is  most  difficult  to  maintain  in  working  order, 
especially  during  the  monsoon  seasons. 

Blind  Operators  for  Telephones. — There  exists  a 
great  need  for  the  congenial  employment  of  blind  people, 
"  and,"  says  the  Lancely  '*  there  are  indications  that  the 
demand  may  be  satisRed.  As  an  illustration  we  may 
mention  the  recent  introduction  by  Mr.  F.  W.  Smith,  of 
Brighton,  of  a  typewriter  intended  for  the  use  of  blind 
persons  which  prints  embossed  characters  and  is  adapted 
to  any  type.  This  invention,  we  repeat,  is  noteworthy, 
not  only  for  its  own  sake,  but  as  indicating  the  growth  of 
a  purpose  which  promises  to  brin^  more  and  more  within 
reach  of  the  hitherto  incapable  blind  a  considerable  part  at 
least  of  the  privilege  of  work  enjoyed  by  their  seeing 
neighbours.  We  might  suggest  the  telephone  and  even 
the  telegraph  systems  as  other  possible  outlets  for  their 
energies."  This  suggestion  of  our  medical  contemporary 
may  be  worth  the  attention  of  telephone  managers. 
For  those  who  wish  to  pursue  the  enquiry  to  a  practical 
isflue  we  should  recommend  them  to  communicate  with 
Mr.  Guy  Campbell,  of  the  Royal  Normal  College  for  the 
Blind,  Upper  Norwood. 

AfHoan  Overland  Tele^aph. — Telegraphic  com- 
munication with  Cairo  or  even  with  Uganda  will  be  diflBcult 
to  maintain,  says  the  Cajpe  Tiims^  if  the  ways  of  the  Makalala 
and  Matabele  and  even  of  the  European  carriers  in  the 
Zambesian  territory  may  be  accepted  as  indicative  of 
the  probabilities  farther  northward.  An  official  report 
is  just  to  hand  of  serious  damage  to  the  line  of  telegraph, 
not  from  the  elephants,  of  which  the  original  projector  of 
the  trana-continental  line  confessed  some  apprehension, 
but  from  covetous  natives  and  selfish  transport  riders. 
The  thick  line  wire  of  the  stays  is  very  handy  for  the 
repair  of  the  carriers'  trek-touws,  while  the  finer  wire  is  the 
very  thing  for  the  manufacture  of  necklaces  and  bangles  for 
Makalala  belles.  It  was  thought  once  that  a  convenient 
Buperstition  would  protect  the  wire  from  native  depreda- 
tion, but  human  vanity  is  more  powerful  than  superstition. 
The  immense  lengths  of  unguarded  wire  give  a  serious 
aspect  to  this  newly-developed  danger.  Sharp  and  sum- 
mary punishments  may  be  reckoned  upon  when  the  thief 
ia  caught,  but  the  chances  of  escape  defy  measurement  in 
odda  where  the  line  runs  for  hundreds  of  miles  through  a 


country  in  which  a  policeman  ia  a  less  familiar  object  than 
a  lion. 

Central-Station  Design. — A  series  of  articles  on 
'*  The  Design  of  a  Central  Station  for  Incandescent  Electric 
Lights  "  is  commenced  on  March  4  in  the  EledricdL  fVorld, 
The  requirements  iti  considering  the  establishment  of  a 
central  station  are — (1)  present  wants  ;  (2)  future  prob- 
abilities ;  (3)  plans  for  station  ;  (4)  method  of  working  the 
station.  Prof.  Roberts  gives  a  skeleton  of  the  consulting 
electrical  engineer's  report  to  a  committee,  and  discuaaes 
how  this  business  should  be  gone  about.  A  good  man 
should  not  be  cheap,  and  should,  like  an  architect,  stick 
out  for  his  5  per  cent,  His  time  should  be  well  paid ;  a 
competent  man  will,  by  taking  time,  design  a  station 
costing  10  per  cent,  less  to  work  than  if  the  design  Vere 
produced  cheaply  and  hurriedly.  Proper  preliminary 
investigations,  proper  plans,  correct  specifications,  and 
contractB,  with  fines  for  non-arrival  of  machinery  to  time, 
proper  inspection,  proper  direction  and  control  as  to 
working — these  are  needed,  and  when  obtained  the  desired 
dividends  should  not  be  long  in  appearing.  A  series  of 
designs  for  a  town  of  10,000  inhabitants  is  to  be  given, 
continued  exactly  as  if  it  were  the  report  of  a  consulting 
electric  station  specialist  made  to  the  investigating 
committee. 

Tenders  Wanted  for  Lie^e. — The  Administration 
Communale  of  Liege,  Belgium,  is  asking  for  tenders  for 
the  erection  and  working  of  a  central  electric  lighting 
station,  details  of  which  are  contained  in  the  8{>ecificatiou 
obtainable  of  M.  6ou)anger|  chef  de  la  Division  dee 
Travaux  de  la  Ville.  The  duration  of  the  concesaioa  ia 
for  25  years,  at  the  end  of  which  the  whole  of  the  buildings, 
plant,  mains,  public  lamps,  etc.,  become  the  property  of 
tho  town,  without  the  latter  paying  for  anything  but  the 
site,  which  the  contractor  must  purchase  at  the  outset.  By, 
however,  giving  a  year's  notice  in  advance,  the  town  may 
acquire  the  undertaking  at  its  then  value  either  in  1903, 
1908,  or  in  1913.  No  particulars  are  given  as  to  the 
possible  number  of  lamps  which  may  be  required  for 
private  illumination,  but  the  town  guarantees  atmuaUy  a 
consumption,  including  the  use  of  current  for  lighting  the 
municipal  buildings,  of  34  kilowatts  during  1,460  hours  of 
full  lighting,  and  of  17  kilowatts  during  1,740  hours.  Con- 
tractors have  to  state  their  proposed  maximum  charges  for 
current  lor  different  ranges  of  consumption,  and  after 
deducting  out  of  net  profits  6  per  cent,  interest  on  the 
capital  invested,  one-third  of  the  balance  will  be  paid  over 
to  the  town  and  the  remaining  two-thirds  will  belong  to 
the  contractor.  The  conditions  throughout  the  specifica- 
tion do  not  seem  favourable  to  contractors,  but  there  might 
be  something  in  the  concfssion. 

A  Mag^netic  Screen  at  Oxford.— During  the  last 
vacation,  St.  John's  College,  Oxford,  has  been  lit  with  the 
electric  light,  and  a  transformer  of  the  dynamomotor  type, 
weighing  over  seven  tons,  has  been  placed  within  about 
60ft.  of  the  electrical  testing-room  of  the  Millard  Laboratory, 
which  is  furnished  with  several  reflecting  galvanometers. 
I  greatly  feared  (writes  Mr.  F.  J.  Smith,  of  Trinity 
College,  to  Nature)  that  the  instruments  would  suffer 
much  from  the  magnetic  field  of  the  large  transformer. 
When  it  was  found  that  no  other  apace  couid  be  given 
up  for  the  machine,  I  devised  a  method  of  construction 
which  the  Oxford  Electric  Lighting  Company  very 
kindly  carried  out  for  me  when  building  their  dynamo- 
house.  My  method  is  to  construct  a  wall  of  scrap  iron 
round  the  three  sides  of  the  dynamo  nearest  to  our 
laboratory.  The  iron  wall  is  about  8in.  thick,  and  is  made 
by  building  two  brick  walls  parallel  to  one  another,  and 
filling  the  interspace  with  scrap  iron ;  a  delicate  magneto-* 
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meter  used  for  tasting  the  field  at  unprotected  and  pro- 
t^ted  points  equidistant  from  the  magnets,  when  the 
machine  is  in  action  and  not  so,  shows  that  the  iron  wall  is 
an  effective  barrier  to  the  magnetic  influence.  I  venture 
to  CDiike  known  this  method  of  shielding  off  a  magnetic 
fifildp  because  in  these  days  of  electrical  invasion  it  may  be 
of  use  in  protecting  physical  instruments  from  being 
■criously  disturbed,  and  rendered  useless  for  any  but  the 
roughest  determinations. 

laaminons  Air. — Dr.  Philip  Lenard,  of  Bonn,  assistant 
to  Prof.  Hertz,  has  recently  exhibited  a  novel  light  pro- 
duced by  electric  oscillations,  and  a  pa[>er  has  been  read 
on  the  subject  before  the  Royal  Prussian  Academy  of 
Sciences,  at  Berlin.  Hertz  has  shown  that  the  rays  pro- 
ceeding from  the  cathode  of  a  Geissler  tube,  which  are 
capable  of  exciting  phosphorescence,  will  pass  through  thin 
metal.  If  it  were  practicable  to  find  a  sheet  of  metal  foil 
thick  enough  to  be  airtight  and  opaque,  yet  thin  enough 
to  be  permeable  by  this  discharge,  it  would  be  possible  to 
allow  the<»e  rays  a  passage  into  the  open  air  by  closing 
an  opening  in  a  discharge-tube  with  such  a  piece  of 
foil.  This  idea  has  been  roalised  by  Dr,  Lenard  by 
means  of  an  ingeniously -arranged  apparatus  and  a  ham- 
mered aluminium  plate  0-003  millimetre  thick.  This  plate 
forms  in  the  apparatus  in  question  a  shutter  which  Dr.  Lenard 
calls  the  **  window,*  because,  while  quite  impermeable  to  air 
and  light,  it  allows  the  rays  from  a  cathode  at  a  distance  of 
12  centimetres  to  penetrate  it  freel3\  These  rays  render  tbe 
air  faintly  luminous.  A  halo  of  bluish  light  surrounds  the 
•'window,"  and  is  moderately  bright  only  on  its  surface.  At 
the  same  time  a  strong  odour  of  ozone  is  recognisable. 
Substances  capable  of  pbospborescencej  if  held  near  tbe 
**  window,"  shine  with  their  peculiar  light  on  the  side 
nearest  to  it.  All  the  pbcnomotia  of  [phosphorescence 
eease  if  a  magnet  is  so  applied  to  the  discharge-tube 
aa  to  repel  the  cathode  rays  from  the  inner  side  of  the 
•*  window,"  The  atmosphere  is  a  dull  medium  for  the 
cathode  rays  to  penetrate ;  coal-gas  is  more  permeable,  and 
so  is  hydrogen ;  while  oxygen  and  carbonic  acid  are  leas 
permeable  than  air. 

Portable  Transformers. — Our  readers  may  be 
interested  to  know  that  our  article  of  last  week  on  Sir 
David  Salomons's  "  combination  "  transformer  was  produc- 
tive of  an  enquiry  from  gentlemen  interested  in  the 
exploitation  of  ozone,  and  that  there  is  every  probability 
of  convenient  *'  combinations  "  for  the  liberation  of  this 
valuable  constituent  of  our  atmosphere  in  any  situation 
where  an  alternating  current  is  available.  It  may  be 
imagined  that  the  benefit  to  health  of  thone  employed  in 
crowded  city  offices  and  haunts  of  business  may  bo  con- 
siderable ;  that  we  shall  bo  loss  cursed  with  influenza^  and 
cholera  will  be  put  to  rout ;  and,  ntjin,  we  may  see  a  more 
robust  and  healthier  type  of  clerk,  with  lungs  expanded  by 
the  easily-li  be  rated  ozone.  We  shall,  on  Bultry  days,  bear 
the  remark  :  "  How  close  it  is  !  Turn  on  tbe  transformer, 
and  let  us  have  a  littlu  fresh  ozone,''  There  is  nothing 
too  improbable  about  this — as  may  be  felt  on  remembering 
the  incredulity  with  which  electric  motors,  or  more  lately, 
electric  cooking,  have  been  regarded  ;  and  pure  air  should 
be  one  of  man's  most  cherished  possessions.  Sir  David 
Salomons  also  points  out  that  he  obtains  from  the  small 
transformer  a  very  powerful  flame  arc  of  a  similar  character 
to  that  obtained  by  the  Siemens  and  Swinburne  high- 
tension  transformers,  as  shown  at  tbe  Crystal  Palace 
Exhibition  ;  this  flame  being  due  to  the  consumption  of 
the  nitrogen  by  the  oxygen  of  the  air,  as  pointed  out  by 
Prof.  Crookes.  It  remains  to  be  seen  if  there  is  any 
industrial  application  of  this  effect.  In  any  case,  the 
portable  high-tension   transformers   will  have  their  value  ; 


and  the  absence  of  danger,  by  reason  of  the  minuteneBs  of 
the  current,  will  be  a  point  in  its  favour, 

mininfi:. — We  have  received  a  copy  of  The  Science  and 
Art  of  Mining,  a  fortnightly  periodical,  price  3d.,  published 
at  Wigan  and  at  Bouverie  House,  Salisbury-square,  E.C. 
It  contains  much  practical  information  on  mining,  and  a 
groat  deal  of  instructive  correspondence.  "A  Colliery 
Electrician "  writes  to  advise  electric  motors  for  under- 
ground hauling.  Comparing  the  three  usual  methods,  he 
finds  that  electricity  is  by  far  the  cheapest  for  long  dis- 
tances, compressed  air  being  more  expensive  than  wire 
rope.  As  to  working  cost,  taking  tbe  same  three  methods, 
he  sayB  :  **Wo  tind  that  wire  rope  is  again  cheapest  in 
working  cost  for  short  distances,  electricity  coming  next, 
and  then  compressed  air  ;  while  for  long  distances 
electricity  again  shows  best  of  the  three.  As  to  reli* 
ability,  I  have  had  considerable  experience  in  colliery 
engineering,  and  I  have  not  seen  more  than  two 
electric  motors  fail  in  the  last  seven  years,  and  those 
machines  which  did  fail  were  of  inferior  construction  ; 
as  regards  safety,  motors  for  haulage  are  usually 
placed  in  main  roads  where  there  is  plenty  of  air, 
while  if  any  apprehension  is  felt,  there  are  several  devices 
available  which  have  been  tested  in  actual  use,  and  which 
will  render  an  electric  motor  safe  in  any  possible  con- 
tingency." The  paper  has  an  educational  scheme  under 
the  direction  of  C.  M.  Percy.  M.E.,  F.G.S.,  of  the  Wigan 
School  of  Mines,  27,  Wallgate,  Wigan,  the  charge  being  Is. 
a  month.  The  articles  are  brightly  written,  and  the  journal 
is  full  of  information  for  those  who  have  to  do  with  mining. 

Model  Eleotrio  Yaoht. — For  over  two  years  M. 
TisBot,  of  the  Messageries  Maritimes,  at  Kobe,  Japan,  has 
occupied  his  leisure  moments  in  the  construction  of  a 
miniature  vessel  propelled  by  electricity.  Its  trial  trip 
took  place  at  the  naval  yard,  Ohuo,  on  January  21.  The 
result  is  reported  to  have  been  extremely  gratifying,  the 
vessel  obeying  the  helm  and  going  ahead  or  astern  with  great 
precision.  Tbelittleboatisexquisitely  finished;  pretty  electric 
lights  serve  for  ^fort  and  starboard  light;  tbe  deck-houses,  the 
means  for  letting  go  the  anchor,  masts,  rigging,  and  steering 
apparatus,  all  are  beautifully  completed.  There  are  state- 
rooms, saloon,  and  captain's  cabin,  while  boats  are  on  the 
davits,  and  the  porthole  windows  open  and  shut.  The*^Hirio" 
is  a  three-masted  brigantine,  built  of  wood,  with  copper 
sheathing  below  the  water-line,  and  is  propelled  by  a  three- 
bladed  screw  driven  by  electric  motor  placed  below  the  main 
deck.  This  motor  is  connected  with  a  tiny  pump  to  clear 
the  hold  in  case  of  a  leak.  The  electric  power  is  stored 
in  four  accumiilaiors  connected  together  in  aeries,  and 
placed  below,  between  the  fore  and  miin  masts.  A 
8{)ecial  commutator  placed  on  deck  enables  one  to  set  the 
engine  full  speed  ahead  or  astern,  while  the  speed  may  be 
regulates!  by  a  resistance  also  placed  on  dock.  The  docks 
are  so  fitted  that  portions  over  the  engine  and  accumula- 
tors may  be  lifted  out.  The  hull  of  the  "  Hirio"  is  150 
centimetres  long,  of  28^  centimetres  beam,  and  15  centi- 
metres depth.  Rigging  included,  the  length  is  184§  centi- 
metres, and  tbe  height  122^  centimetres.  She  draws  16^ 
centimetres  forward,  and  iSk  aft  Tbe  engine  will  work 
about  an  hour,  and  it  requires  an  electric  power  of  eight 
volts  and  two  amperes,  which  may  be  obtained  either  from 
a  primary  battery  or  a  dynamo.  Altogether  the  model  yacht 
is  an  admirable  piece  of  workmanship. 

Oroanding' Wires. — M.  Dobrowolski,  before  the  Elek* 
trotechnische  Voroin,  in  Berlin,  gave  an  interesting  account 
of  the  testing  of  the  Frankfort  wires.  "  The  grounding  of 
the  neutral  wire  is  peremptorily  demanded,"  says  M. 
Dobrowolski,  **and  is  the  greatest  possible  safeguard 
against  danger.     This   necessity   is  accentuated   in  high- 
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potential  inetallations  with  aerial  wires.  Without  an 
arrangement  of  first-class  f^ounds  I  should  have  fallen  a 
victim  to  the  Lauffen-Frankfort  transmisaion.  Amongst 
other  things,  the  authorities  required  actual  proof  that 
should  a  conductor  hreak  and  fall  upon  the  adjacent 
railway  line,  the  conductor  could  be  touched  and  removed 
with  absolute  impunity.  I  placed  a  sufficient  number  of 
fuses  on  the  low  as  well  as  the  high-preBsure  circuit, 
I  interposed  several  electromagnetic  minimum  and 
maximum  cut-outs  on  the  switchboard,  and  finally 
connected  the  neutral  points  of  both  windings  of  the 
transformer  with  a  first-rate  ground,  a  copper  cable 
deeply  immersed  in  the  River  Neckar,  The  idea,  of 
course,  was,  should  there  be  a  short  circuit,  the  fuses  would 
at  once  act  and  cut  out  the  circuit.  At  the  examination  of 
State  experts,  I  requested  some  of  the  gentlemen  to  remain 
at  the  station,  and  the  rest  accoroi>anied  me  to  a  point  on 
the  line  where  arrangements  had  been  made  for  cutting  the 
line  carrying  the  high-voltage  current  so  as  to  throw  the 
line  on  the  railway  track.  As  soon  as  the  conductor 
touched  the  rails,  a  great  Hame  seemed  to  leap  from  the 
ground.  I  immediately  went  to  the  spot,  lifted  the  con- 
ductor of!  the  rails,  and  thus  convinced  the  experts  of  the 
safety  of  the  line  construction.  A  failure  to  ground  at  the 
neutral  point  at  the  Lauffen  transformer  would  have  made 
that  attempt  my  last  earthly  electrical  experiment.  In 
that  case,  even  though  the  current  ceased,  the  electrostatic 
capacity  would  have  been  sufficient  to  kill  me  instan- 
taneously." 

Electric  Oscillations  of  High  Freqaenoy.^The 

literature  of  this  fascinating  subject  cannot  he  said,  as  yet, 
to  be  very  extensive  or  very  well  digested,  though  it  is 
rapidly  growing.  The  probable  future  importance  of  the 
application  of  what  have  been  termed  vibratory  curreuta 
make  it  very  desirable  that  all  students  of  electrical  sub- 
jects should  study  the  theory,  and  whatever  of  practice 
has  been  obtained,  with  more  th:in  ordinary  interest,  for 
in  this  direction  lie  the  electrician's  most  ardent  hojies. 
Beginning  with  Hertz  in  his  experimental  researches  on 
electrical  oscillations,  we  have  a  series  of  experiraonters 
gradually  throwing  more  and  more  light  on  a  curiously 
imaginative  branch  of  electro  physics.  Dr.  Lodge  in  Eng 
land,  in  his  '*  Modern  Views  of  Electricity  "and  elsewhere, 
and  Prof.  .L  X  Thomson  (in  Phil.  Mag.  and  other  places), 
have  done  much  towards  bringing  this  field  of  research 
into  prominence.  No  one  has,  however,  created  a  greater 
interest  in  the  subject  than  Mr.  Nikola  Tesia,  whose  lecture 
at  the  Royal  Institution,  before  the  Institution  of  Elec- 
trical Engineers,  as  revised  and  published,  is  a  perfect 
storehouse  of  little-known  and  important  facts  and  con- 
siderations.  Thia  lecture  forms  one  of  the  issues  of  the 
JmiTiml  of  the  Institution  {Spon,  price  Sa.)  in  complete 
form,  and  was  published  in  our  own  columns,  running  through 
several  weeks.  The  researches  of  Crookes  on  high  vacua 
form  an  essential  part  of  the  investigation,  and  in  his 
presidential  address  to  the  Electrical  Engineers,  and  in 
communications  to  the  Chemical  and  other  societies,  are 
placed  before  the  presentday  student  considerations  of 
molecular  electrical  effects  which  have  led  (aa  in  the 
case  of  Tesla,  who  gratefully  acknowledged  them)  to  very 
important  results.  French  investigators  —  always  ex- 
ceedingly skilful  in  these  delicate  researches  and  manipu- 
^       lation — have  been  engaged  in  precising  certain  details  and 

■  figures.  MM.  Sarrasin  and  De  la  Hive  in  Comptes  Hindus 
H  have  described  their  investigations :  with  large  resonators 
H  erected  on  the  Geneva  Waterworks,  they  have  practically 
H      demonstrated  the  truth  of  Maxwell's  theories.    Dr  Lenard, 

■  Prof.  Hertz's  |>ainataking  assistant  at  Bonn,  has  devoted 
K     much    attention    to    the    subject.     Prof,    Birkeland,    of 


Christiania,  has  shown  how  to  ub3  a  telephone  in  a  reso- 
nator circuit,  and  in  WiedcmamCs  Aniudtn  (November, 
1892)  describes  his  experiments.  Prof.  Bjerknes  has  used 
the  electrometer  for  measuring  the  effect  of  oscillations, 
and  his  results  were  recently  discussed  by  Tesla  in  the 
N.Y.  Electrical  Engineer,  A  series  of  articles  is 
appearing  in  the  Electrical  World,  by  Ervin  S.  Ferry, 
on  the  subject  of  electrical  oscillations  of  high  fre- 
quency, giving  a  careful  r6suvU  of  the  later  research. 
The  means  of  testing  quantitatively  the  efifects  of  such 
oscillatory  currents  are  referred  to  £is  foiu* :  the  elongation 
of  a  thin  wire  by  heat,  the  bolometer,  the  electrometer, 
and  the  thermo  element.  Cornell  University  is  giving  con- 
siderable attention  to  the  theory  of  oscillations,  and  their 
physical  laboratory  possesses  original  apparatus.  The 
continued  practical  investigations  by  Mr.  L.  Pyke  and  Sir 
David  Salomons  were  alluded  to  in  our  last  issue. 
Numerous  experimenters  are  attacking  the  problem  of  the 
practical  application  of  vibratory  currents,  and  it  would  be 
well  if  more  fiequent  and  complete  record  were  presented 
to  the  journals  of  original  work  in  this  direction. 

Alternating-Carrent  Troubles, — It  is  always  in- 
structive when  a  central-station  engineer  of  experience  will 
step  down  from  that  pinnacle  of  impenetrable  silence  which 
most  of  them  affect,  either  from  modesty  or  press  of  work, 
and  will  give  practical  details  and  hints  of  the  working  of 
their  machinery.  Why  we  have  not  more  of  this  inter- 
change of  experience  in  England  we  do  not  know.  Mr. 
Reginald  Wallis-Jones  started  the  ball  in  a  paper  some 
years  back  on  '*  Diseases  of  Dynamos,"  a  paper  which,  if 
not  comprising  any  very  orderly  arrangement  nor  too 
careful  literary  style,  certainly  embodied  a  large  number  of 
facts  ard  details  of  experience  which  wo  know  was  greatly 
appreciated.  CoiLtiuuous-current  practice  has  advanced 
since  that  day,  and  electrical  engineers  generally  know 
exactly  befurehand  what  will  happen  and  what  to  do 
under  the  given  circumstances.  Alternating-current  systems, 
however,  are  not  yet  quite  in  the  same  category,  and 
the  jHyBsibilitiea  of  the  "  wavy  "  as  diatioct  from  the  "  flow  " 
current,  lie  dimly  upon  a  vast  horizon  which  every  year's 
discoveries  seem  to  widen.  Facts  and  experience  are  wanted, 
and  large  or  small,  in  Uboratory  or  station  practice,  data 
upon  alternate-current  working  are  welcome.  As  an 
instance  of  the  modest  contribution  to  a  subject  which  has 
80  recently  received  such  skilful  treatment,  on  a  larger 
scale,  by  Dr.  Fleming,  we  may  instance  a  paper,  by  Mr. 
E.  H.  Sterling,  oti  "  Experiences  with  the  Alternating 
System/'  given  before  the  National  Electric  Light  Associa- 
tion, and  reproduced  In  our  New  York  namesake  for  the  8th 
iubt.  Mr.  Sterling's  company  was  the  first  to  instal  a  large 
alternating  plant — a  policy  time  has  shown  to  be  wise. 
He  gives  some  results  of  his  practice,  which  we  will 
endeavour  to  summarise  very  briefly.  The  switchboard  is 
of  marble,  for  safety  and  appearance,  and  the  'bus  bars  run 
horizontally,  with  a  fianel  for  each  feeder  and  plugs  to 
connect  The  fuses  should  be  at  the  back  or  out  of  the 
way — "  as  it  is  unpleasant  to  have  a  fuse  blow  in  one's 
face."  To  prevent  a  fuse  arcing  and  melting  the  contact, 
he  covers  the  wire  with  a  thin  roll  of  asbestos  paper  pasted 
with  silicate  of  soda,  so  that  when  the  fuse  goes  the  gases 
blow  out  the  arc.  Fuse  wire  is  reliable  as  regards  capacity, 
but  not  as  regards  contacts.  A  lead  fuse,  either  wire  or 
flat,  should  •  never  be  screwed  down  under  a  screw  or 
waaher — the  soft  metal  loosens  and  melts.  The  one  way 
out  of  this  is  a  flat  copper  fuse  terminal,  slotted  to  slide 
under  the  screw-head — everywhere,  in  the  station  and 
outside  —  their  adoption  would  save  many  pounds ; 
"  nine-tenths  of  fuses  going  are  due  to  loose  oun- 
tacts."     ThiSf  however,   is  common  to  all  systems.     Now 
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as  to  alternating  dynamos.  As  the  stations  increase 
in  size  an  element  of  danger  occurs  in  a  violent  arcing 
following  from  one  set  of  contacts  to  another,  throwing  two 
dynamos  in  parallel,  and  perhaps  destroying  the  armature. 
This  annoyance  is  only  met  in  long  feeders  with  many 
transformers,  and  is  due  to  ioductive  discharge  similar  to 
the  extra  current  of  a  field  magnet.  Its  occurrence 
depends  on  the  period  of  phase,  and  is  proportional 
to  the  length  of  line  and  number  of  transformers. 
The  switches  should  be  placed  horizontally,  so  that 
any  arc  rises  and  blows  itself  out.  As  alternating 
autions  increase  and  largo  units  are  adopted,  devices  are 
required  for  regulating  pressure  on  the  various  feeders, 
A  pressure-raisor  is  termed  a  "  booster  " — boost  beinf;,  as 
schoolboys  will  know,  to  raise  a  person  by  pushing  him  up 
a  wall.  If  a  transformer  is  taken  whose  capacity  equals 
the  maximum  load  of  circuit,  and  the  50-volt  secondary  is 
connected  in  series  with  one  side  of  the  feeder,  and  the 
primary  (1,000  volts)  across  the  two  sides,  the  50  volts  will 
be  added  to  the  1,000  volts  of  the  mains,  raising  its 
pressure  5  per  cent.  Adding  a  number  of  trans- 
formers in  series  thus,  with  switches  to  throw  tham 
in  or  out,  makes  a  convenient  way  of  raising  the 
yoltage  of  feeders.  Ghoking-coils  may  be  employed 
instead  of  "boosters" — only  in  using  them  they  will  be 
placed  on  feeders  of  light  load,  and  the  dynamo  voltage 
raised  by  increasing  the  speed.  The  first  coat  is  in  favour 
of  "chokers,"  but  maintenance  cost  is  in  favour  of 
"boosters."  A  serious  annoyance  is  sometimes  met  with 
from  the  inductive  effect  of  two  long  parallel  circuits, 
causing  the  lamps  to  waver  or  *'  pump."  The  engine  is 
generally  blamed,  but  it  may  occur  from  the  inductive 
effect  of  a  circuit  carrying  a  heavy  current  on  a  circuit 
carrying  a  light  load,  on  the  siinio  principle  as  a  traris- 
former  ;  and  where  fed  from  sepanitc  dynamos  the  phases 
will  not  correspond,  so  that  pumping  results.  It  may  be 
cured  by  transposing  the  circuits.  Mr.  Sterling's  expe- 
riences are  interesting,  and  wo  hope  wo  shall  have  more 
like  them,  dealing  with  every  kind  of  practical  points  met 
with  in  alternating-current  working. 

Kleotric  Smelting  and  Casting. — Mr.  George 
Ambrose  Pogson,  the  British  Vice  Consul  at  Hamburg,  ex- 
plained to  a  number  of  gentlemen  who  visited  bim  at  the 
Wharncliffe  Hotel,  Sheffield,  on  the  9th  inat,,  the  "  Taussig" 
system  of  smelting  and  casting  metals  in  exhausted  chambers. 
The  system  is  claimed  to  produce,  by  a  single  process,  every 
ir>  minutes,  with  an  expenditure  of  360cwt.  of  coal  per 
l.OOOcwt.  of  finished  cast  metal,  bronaie,  iron,  steely  copper, 
brass,  zinc,  platinum,  gold,  or  silver,  free  of  pores  or 
bubbles.  The  process  is  effected  by  electricity  by  means  of 
flat  metal  electrodes  in  an  exhausted  furnace,  large  moulds 
being  set  up  outside  the  furnace^  and  exhausted  by  one 
process  simultaneously  with  the  exhaustion  of  furnace. 
Castings  up  to  30lb.  of  iron  have  been  made  in  the 
presence  of  her  Majesty's  representatives  at  Hamburg 
within  15  minutes,  the  air-pump  in  use  showing  92 
per  cent  exhaustion  of  air ;  ampere-gauge,  2,500;  voltage, 
2|  volte.  The  electric  current  does  not  effect  its  work 
from  outside  through  surface  of  crucible  or  furnace,  but  by 
conduction  through  the  metal  itself  which  is  about  to  be 
smelted.  Siemens-Martin  steel  is  fused  without  any  other 
parts  of  the  electric  current  undergoing  any  material 
increase  of  tem]>€rature.  By  use  of  metallic  electrodes  all 
contamination  of  metal  by  carbon  is  absolutely  avoided,  as 
coal  slack  is  not  present  in  any  large  quantity,  refuse  is 
reduced  to  a  minimum,  and  oxidisation  and  creation  of  air- 
bubbles  are,  it  is  contended,  by  this  new  method  of  smelting 
in  a  vacuum,  by  means  of  removal  of  carbonic  acid  f^as, 
etc.,   also  avoided.    The  metal  becomes  more  liquefied. 


and,  on  account  of  the  casting  forms  being  denuded 
of  air,  permits  ot  extremely  close  and  fine  casting, 
even  of  objects  of  excessively  small  diameters.  Amongst 
other  pertinent  justifications  for  these  assumptions  is  the 
fact  that  the  samples  which  have  up  to  the  present  been 
tested  in  the  proof-rooms  of  the  Royal  Technical  School  at 
Charlottenburg,  near  Berlin,  have,  notwithstanding  the  pre- 
judicial circumstances  under  which  they  have  been  pro- 
duced, according  to  a  copy  of  the  Government  report  ia 
regard  tu  such  tests,  shown  very  satisfactory  results.  From 
the  nature  of  the  system  adopted  it  euaues  th^t  the  electric 
force  which  is  carried  out  with  currents  of  great  strength, 
but  low  voltage,  is  attended  with  absolute  freedom  from 
danger.  Small  iron  propellers  and  similar  objects  are  con- 
stantly melted  and  cast  at  B^hrenfeld  in  the  presence  of 
witnesses  within  a  period  of  12  to  15  minutes.  Currents  of 
20,000  to  30,000  amperes  are  no  exaggeration,  and  exhaus- 
tion of  air  from  the  largest  chambers  no  w  presents  no  difficulty. 
By -the  employment  of  30,000  amperes  and  GO  volts  a  force 
equivalent  to  about  2,000  h.p.,  or  somewhat  less  than  that 
used  by  the  aluminium  works  at  Neubausen,  on  the  Khine, 
the  ca.sting  form  would  have  a  miuimum  length  of  12 
metres,  and  a  width  ol  1 J  metres.  This  would  give  a  body 
of  metal  of  1:^0,000  cubic  centimetres,  or  about  IJ  tons. 
According  to  the  experience  gained  in  experiments  at 
Babrenfold,  such  casting  would  be  effected  in  one  pro- 
cess lasting  in  all  not  longer  than  a  quarter  of  an  hour. 
The  expenditure  of  coal  is,  therefore,  in  round  figures, 
but  50  per  cent,  of  that  necessitated  bj  the  most  perfect 
system  at  present  in  use.  The  use  of  water  power 
naturally  increases  these  advantages  in  an  enormous 
extent.  The  iron  furnace  seen  by  Mr.  Pogson  at  Prof. 
Taussig's  works  at  Bahrenfeld  consisted  of  a  rectan- 
gular vessel,  6ft.  by  3ft.  by  3ft,  Two  electrodes, 
apparently  of  wrought  iron,  were  placed  upright  inside 
the  furnace,  so  that  their  surfaces  of  8ia.  by  4in. 
faced  the  arc-shaped  piece  of  iron  which  was  to  be 
fused  ;  a  channel  of  clay  served  the  purpose  of  conducting 
the  fused  metal  from  its  clay  melting  bed  into  the  empty 
clay  mould  of  a  model  propeller,  the  mould  in  question 
being  placed  at  a  lower  altitude  in  the  other  empty  iron 
furnace.  The  wires  connecting  the  Hat  metal  electrodes 
with  the  powerful  generating  machinery  put  up  by  Messrs. 
Schuckert  and  Co.,  the  well-known  German  electrical  engi- 
neers, wore  already  in  position,  as  was  also  the  exhaust  pipe 
connecting  the  furnace  with  a  steam  air-pump  of  about 
20  h.p.,  which  also  drove  the  dynamos.  Having  personally 
placed  the  301b.  of  pig  iron  in  the  clay  bed,  placed  parallel 
with,  but  a  few  inches  in  front  of,  the  flat  electrodes,  the 
cover  of  the  oven  was  swung  on;  the  necessary  exclusion  of 
external  air  being  effected  by  indiarubber  pads  fastened  to  the 
furnace  cover.  Punctually  at  noon  the  cover  was  fastened 
down,  and  the  pump  set  working,  the  current  being 
switched  on  ut  the  same  moment.  The  indicator  of  the 
exhaust  pump  soon  showed  an  exhaustion  of  92  per  cenU 
of  air.  The  electric  indicators  showed  respectively  2,500 
to  3,000  amperes  and  2  to  2J  volts.  The  gradual  approach 
from  re<l  to  white  heat  could  be  followed  from  the  eyelets 
in  the  furnace.  Fusion  was  obtained  at  about  12:8,  the 
indicators  showing  great  unsteadiness  until  the  resistance 
had  been  reduced  to  nil  by  the  current  being  allowed  to 
pass  freely  through  the  fused  metal.  At  12:14  the  furnace 
was  opened,  and  a  minute  or  two  later  the  clay  was  being 
chipped  off  and  the  perfect  cast  of  a  propeller  was  exposed 
to  view.  Mr.  Pogson  strongly  advised  the  despatch  of 
technical  men  to  Hamburg  for  the  purpose  of  examining 
the  process.  He  also  promised  to  try  and  reply  to  any 
scheduled  technical  questions  which  might  arise  from  bis 
description. 


rs 
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ELECTRIC  TRACTION  AND  GEARING. 


We  have  several  times  called  attention  to  the  waste 
which  occurs  with  all  systems  of  elect  lio  tractior),  as  a  con- 
sequence of  the  great  demand  for  current  for  starting  a  car 
or  train,  and  in  some  cases  for  bill-climbing^.  Prof.  Forbes 
called  attention  in  our  impression  of  the  6th  of  January  to 
the  effects  of  this  on  the  motors  ir  the  States  and  elsewhere* 
one  result  of  these  bein^  that  it  has  become  common  to  use 
a  30-h.p.  motor  on  a  car  so  as  to  avoid  destruction  of  arma- 
tures, but  to  do  an  average  of  only  about  10  h.p.  or  less. 
At  the  recent  meetings  of  the  Institution  of  Civil  Engineers, 
and  in  the  discussion  of  thopa{>or  on  '*  Electrical  Itailways  '' 
by  Dr.  E.  Hopkinaon,  Mr.  Greathead,  the  engineer  of  the 
City  and  South  London  line,  placed  before  the  meeting  a 
number  of  diagrams  and  load  curves  showing  how  great  is 
the  waste  consequent  upon  the  great  demand  for  current 
for  starting  the  trains,  a  demand  which  makes  it  nocossary 
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to  provide,  and  to  keep  at  work  at  an  uneconomical  load, 
generating  i)lant  much  greater  in  power  than  would  be 
necoseary  if  it  were  nob  for  this  waste. 

It  has  long  been  recognised  that  if  a  .satisfactory  means 
could  be  obtained  for  mechanically  varying  the  lolation 
between  the  speed  of  the  motor  and  the  car  or  electric  loco- 
motive, so  that  the  start  could  be  gradually  made,  or  so 
that  heavy  gradients  could  be  mounted  at  a  slower  speed, 
that  this  source  of  loss  could  be  avoided.  It  is  certainly 
very  far  from  creditable  to  engineering  skill  that  it  should 
be  necessary  to  put  a  30-h.p.  motor  on  a  two-horse  car, 
and  not  only  to  put  the  30-b.p.  motor  on  the  car,  but  to 
provide  current  producing  or  generating  plant,  engines,  and 
boilers  in  the  central  station  to  supply  the  30  h,p.  of  current 
to  that  two-horse  car  when  it  wants  to  start,  though  that 
same  plant  may  be  nearly  idle  for  GO  per  cent,  of  its  time. 
This,  however,  at  present  is  the  way  of  getting  over  the 
difficulty  of  burnt  armatures,  which  are  very  common  when 
motors  of  anything  like  moderate  power,  say  15  h  p.  for  a 
two-horso  car,  are  used.  There  seems,  however,  a  prospect 
of  the  removal  of  the  dit^culty,  and  the  means  of  doing  it 


were  described  at  the  institution  last  week.  In  the  course 
of  the  discussion  Mr.  W.  Worby  Beaumont  referred  to 
this  subject,  and  he  described  the  forms  of  gearing  which 
we  illustrate — one  for  motors  driving  cars  by  single-reduc- 
tion gearing,  and  the  other  for  direct-driving  motors. 
These  represent  two  of  several  forms  of  gear  which  bo  baa 
devised  for  cars,  electrical  lifts, cranes,  and  other  electrically- 
operated  machinery. 

Fig.  1  shows  the  arrangement  of  gearing,  partly  in  section, 
for  electric  tramcars.  In  it,  A  represents  a  motor  shaft  and 
A-  a  car  axle,  arranged  as  for  single-reduction  gearing.  Ou 
the  motor  spindle  is  fixed  a  double-faced  disc  magnet,  B, 
current  being  sent  into  either  of  the  two  energising  coils, 
C  and  C\  throngh  the  medium  of  the  conductors,  +  -t- ,  and 
the  return  conductor,  - ,  according  to  which  side  of  the 
magnet  it  is  desired  to  use.  On  either  aide  of  the  double 
magnet  are  pinions,  J  and  J^  connected  to  the  armatures, 
H  and  H',  the  pinions  running  loose  upon  the  shaft  of  the 
motor  and  gearing  with  the  wheels,  K  and  K*,  the  one  or 
the  other  as  may  be  desired.  In  starting  a  car,  current 
would  be  sent  through  the  coii  C  by  the  conductors,  -H  -, 
and  a  brush,  E,  resting  upon  one  of  the  collector  rings,  D. 
The  armature  H  would  thus  be  drawn  to  and  held  by  the 
magnet,  the  friotional  hold  being  increased  by  the  use  of 
tho  pole-pieces  or  rings,  G,  with  annular  projections  fitting 
into  grooves  in  the  armature.  The  small  pinion,  J,  will 
thus  be  fixed  to  the  magnet  and  thereby  to  the  motor  shaft, 
and  the  car  axle,  A'-^,  will  be  driven  at  a  speed  corresponding 
to  the  ratio  subsiating  between  the  diameter  of  the  pinion 
J  and  the  wheel  K.     This  in  the  diagram  is  a  ratio  of  4 
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to  I.  The  cars,  having  been  started  or  having  ascended  a 
bill  by  this  mentis  at  the  slow  speed,  the  motor  ruruiing  at 
full  speed,  nnay  now  be  driven  at  tlae  higher  speed  due  to 
the  larger  pinion,  J',  and  smaller  wheel,  lO^  by  cutting  the 
current  out  of  the  coil  C  and  sending  it  through  the  coil 
C.  Tho  arnmturo  H  is  thus  allowed  to  run  loose  upon 
the  motor  spindle^  and  the  armature  H^  is  tixed  to  it,  and 
the  car  will  now  be  driven  at  the  higher  speed.  This,  in  the 
case  shown,  would  be  double  the  lower  speed. 

An  arrangement  of  gearing  tor  attaining  the  same  end 
with  direct-driven  cars  or  railway  axles  is  shown  in  the 
otbei  diagram,  Fig.  2,  partly  in  section.  In  this  case  the 
maximum  speed  is  that  of  the  motor,  the  shaft  of  which, 
A,  is  hollow,  and  is  mounter]  and  runs  upon  the  shaft  to  be 
driven,  A'-' — namely,  the  car  or  railway  axle.  Upon  the 
motor  shaft,  A,  is  fixed  a  pinion,  J,  gearing  into  an  idle 
wheel,  K,  carrying  a  pinion,  J\  which  gears  into  the  wheel 
to  be  driven,  K',  fixed  to  the  shaft,  A^.  Fixed  upon  one 
face  of  the  itile  wheel,  K,  is  an  annularly-grooved  disc  arma- 
ture, H,  into  which  the  rings,  G  G,  on  the  pole-pieces  of  the 
disc  magnet,  B,  fit,  forming  a  magnetic  clutch.     Two  such 
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clutcfaesareemployedin  the  airangementshown.  Current  for 
energising  the  coils  of  these  magnets  is  supplied  through 
the  conductors  +  - ,  the  brushes,  E,  and  collector  rings,  D. 
By  means  of  these  magnetic  clutches  so  formed,  the  idle 
wheel,  K,  and  the  connected  pinion,  J',  may  be  held  fast, 
and  when  this  is  done  the  shaft,  A,  of  the  motor,  the  whole 
of  the  gearing,  and  containing  case  are  locked  together,  so 
that  the  speed  of  the  driven  shaft  becomes  that  of  the 
driving  shaft.  For  starting  an  electric  car  or  locomotive, 
current  is  cut  out  of  the  coils  of  the  magnets,  B  B^  and  is 
instead  directed  into  a  magnetic  clutch  break,  not  shown  in 
Fig.  2,  except  in  so  far  as  the  clutch-break  bund  is  shown 
in  section  at  F  upon  a  part  of  the  case  M,  which  is  m\6e 
circular  for  the  purpose.  When  this  clutch  breaks  F,  is  in 
action,  the  case,  M,  is  held  fast^  and  the  idle  wheel,  K, 
revolving  with  the  spindle,  P,  drives  the  car  axle»  A-,  at  a 
speed  which  is  proportional  to  the  dimensions  of  the 
gearing.  In  the  example  shown,  the  motor  shaft,  A,  would 
make  2i  revolutions  to  one  revolution  of  the  car  or  loco- 
motive axle,  A^  It  will  be  seen  that  for  ordinary  running — 
that  is  to  say,  after  starting,  and  when  not  climbing  a  hill — 
the  whole  of  the  gearing  is  inactive. 


THE   PROPOSED  MUNICIPAL  ELECTRIC  LIGHTING 
SCHEME   FOR   BURTON-ON-TRENT, 

H  BY   H.    VVARTNO. 

In  common  with  many  other  municipal  bodies,  the  Cor- 
poration of  Burton-on-Trent,  who,  by  the  way,  owns  the 


the  north  boundary  wall  of  the  gasworks,  on  a  plot  of  land 
which  is  some  three-quarters  of  a  acre  in  extent,  that  has 
been  leased  by  the  Corporation  from  the  Marquis  of 
Anglesey  for  a  terra  of  99  years.  The  site  chosen  for 
the  works  is  rather  an  inconvenient  one,  considered  from 
the  point  of  view  of  capital  outlay  on  mains,  as  it  will 
occupy  a  rather  one  sided  position  with  respect  to  the 
area  to  be  supplied,  both  now  and  in  the  future;  also 
for  a  distance  of  about  two-thirds  of  a  mile  from  the 
generating  station  there  is  very  little  probability  of  any 
demand  for  current  arising,  at  least  for  many  years  to 
come.  The  present  site  was,  however,  selected  partly  in 
consequence  of  no  very  suitable  piece  of  land  being  obtain- 
able in  a  more  central  position,  and  also  that  by  having  the 
generating  station  adjoining  the  gasworks  working  expenses 
would  be  somewhat  reduced,  and  great  facilities  offered  for 
the  supply  of  fuel,  removal  of  ashes,  etc.,  as  it  is  proposed 
to  extend  the  existing  railway  siding  at  the  gasworks 
ri^ht  up  to  the  boiler-house  of  electric-light  station. 

The  buildings  for  the  generating  station,  views  of  which 
are  given  in  Figs.  1,  2,  3  and  4,  have  been  designed,  and 
the  drawings  prepared  at  the  gasworks,  under  the  superin- 
tendence of  Mr.  Ramsden,  the  Corporation  gas  engineer, 
who  has  been  assisted  by  the  writer.  The  buildings  com- 
prise boiler-house  60ft,  long  by  45ft,  wide  by  24Tt.  high 
to  eaves,  and  engine-houae  COft.  long  by  64ft.  wide  by  24ft. 
hij;h  to  eaves.  Both  of  the  above  will  be  substantial  plain 
brick  buildings,  no  attempt  at  ornamentation  having  been 
made.  The  foundations  for  the  walls^  engines,  dynamoa, 
feed-water  heaters,  boilers,   etc.,  will  all  be,  as  far  as  at 


Burton -on-tmnt  Electric  Lighting.— Hap^   'Dlatriot 


existing  gasworks,  has  wisely  determined  to  retain  for  itaelf 
the  powers  conferred  by  its  electric  lighting  pruvisional 
order  obtained  in  1S90,  and,  in  all  probability,  wiihin  the 
next  month  or  so  tbe  foundation-stone  of  the  generating- 
station  buildings  will  be  laid. 

The  area  of  supply  included  in  the  provisional  order 
embraces  the  whole  of  the  municipal  borough,  but  tbe 
compulsory  area  includes  only  a  few  of  the  principal  streets 
in  and  about  tbe  centre  of  the  town.  In  the  first  instance 
it  is  only  intended  to  lay  mains  in  the  compulsory  area 
with  the  exception  of  a  distance  of  about  400  yards — viz., 
I  from  the  Midland  Railway  Station  to  St.  Paul's-square — 
'  which  lies  outside  this  area  ;  the  streets  in  which  mains  will 
be  laid  for  a  first  supply  being  as  follows  :  Wetmore-road 
as  far  northwards  as  the  generating  station,  High  street, 
Marketr place,  Station-street,  Borough-road,  St.  Paui's-street 
East,  and  St.  Paul's-square — a  total  length  of  about  3,400 
rards.     The  generating  station  will  be  situated  adjoining 


present  known,  12ft.  deep,  and  formed  of  solid  concrete, 
and  the  buildings,  including  chimney  60ft  higb^  will,  when 
complete,  cost  about  £3,500. 

The  switch-room,  tes^room,  engineer's  office,  and  a  small 
store-room  will  be  placed  along  the  inner  side  of  the  west 
wall  of  engine-house,  whilst  a  mess-room  for  workmen, 
lavatory,  etc.,  will  occupy  part  of  the  length  of  the  south 
gable. 

Turning  now  to  the  generating  plant.  Tenders  to  a 
general  specification  were  invited  by  the  Corporation  in 
July,  1891,  and  in  response  17  firms  sent  in  estimates,  and 
after  mature  deliberation,  and  a  visit  (as  per  usual  in  the 
case  of  munici{>al  bodies)  by  a  deputation  to  various  places 
where  electric-light  stations  existed,  the  Council  unaui- 
mously  decided  to  adopt  the  high-pressure  alternating- 
current  system,  and  ultimately  accepted  the  joint  tender 
of  Hammond  and  Co.,  and  John  Fowler  and  Co.,  Limited, 
subject  to  the  approval  of  their  system  by  the  Board  of 
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Trade,  whoae  approval  in  course  of  time  was  duly  received. 
The  plant  which  will  be  put  down  in  the  first  instance 
will  be  for  supiilying  energy  for  3,000  16-c.p.  lamps,  and 
will  be  divided  into  three  units,  each  unit  plant  beln^ 
capable  of  supplying  1,000  lights, 


with  a  pressure  of  95lb.  in  the  steam-chest  of  the  high- 
pressure    cylinder,    and    at    a    speed    of    90   revolutions   | 
per  minute      The  flywheels  of  the  engines  will  be  12ft 
in  diameter,  and  grooved   for  six   Hin.  diameter  cotton 
ropes,  by  means  of  which  will  be  driven  three  Lowrie-Uall 


TlO.  1.— BnrtOD-on-Xreut.— Eud  Elevation  of  BoOct  and  Knglne  Eloawv,  FviDg  Bowlw«]r>    Bokle,  I-ieth  laoh  to  1  foot 


The  plant  will  consist  of  three  steel  Lancashire  boilers, 
each  26ft.  long  by  7ft.  diameter,  and  each  capable  of 
evaporating  3,3001b.  of  water  per  hour  at  a  pressure  of 


alternators,  each  giving  an  output  of  66  kilowatts,  at  a 
speed  of  450  revolutions  per  minute.  These  alternators 
will    be    excited    by    three  series-wound  drum  armature 


r 


fiy?f?/j^J7??^^j^/j/jjjj/^j/^^//^^Ar^r/^7^r^//^j//j/j/y. 


>'yyv^yyyy^yyyy>yyy^y>v>^yy^>^yyyyyxyyyy>^x>^>v^^^ 


I 
I 


/r%J 


o 


m 


If^fZ  ^j"i'^?^"y^j"Ji^ 


o 


I 


G4e 


n 


''Sisi^ 


ooo 


tt 


□ 


JL 


I   I    I 


a 


Feed  Water  heaters 


Ifless  Room<^ 


K 


ktH'iloif'Mrr 
ztors 


mmri 


lOOlb.  per  square  inch.  These  boilers  will  be  fitted  with 
Ferret's  patent  forced-draught  furnacea,  by  means  of 
which  it  will  be  possible  to  utilise  as  fuel  a  great  part 
of  the  refuse  of  the  gasworks.  The  boilers  will  «u()ply 
ateam  through  a  ring  main  to  three  coupled  corofjound 
horizontal   non-condensing    engines,   each  of    106   b.h.p., 
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exciters,  each  driven  by  means  of  4}in.  cotton  ropes  from 
shaft  of  alternator. 

As  before  mentioned,  the  three  boilers  will  supply  steam 
to  a  ring  main,  from  which  branches  will  be  taken  to  the 
steam-chests  of  the  high-pressure  cylinders  of  the  engines. 
The  exhaust  steam  will  be  discharged  up  the  chimney,  and 


on  its  way  thereto  will  pass  three  feed-w»ter  heaters,  these 
heaters  being  so  arranged  that  the  exhaust  steam  can  be 
sent  through  any  one  or  all  of  the  heaters,  or  pass  ^them  as 
desired.     The  feed-water  will  be  taken  by  means  of  two 


the  Wetmore-road,  High-street,  [down  Station-street, 
Borough  road,  and  St.  Paul's-street  East,  to  St.  Paul's- 
square.  At  suitable  intervals'along^the  line  ofj  these  high- 
pressure  mains,  determined Jby  the  probable  demand  [for 


FXO,  &— fiorton-OD-Treot.— Sid?  Elerstloo  of  Bngloa  House.    Scale,  l-lOCb  loeh  to  1  foot 


•team-pumps  from  a  wrought-iron  water-tank,  capable  of 
holding  5,000  gallons,  which  it  is  intended  to  erect  in  one 
comer  of  the  boiler-house,  at  a  height  of  about  Hft  above 
the  ground  level. 


current,  will  be  placed  LowrieHall  transformers,  buried  in 
the  ground,  which  will  transform  the  high-pressure 
current  down  to  100  volts,  and  feed  into  low-pressure 
mains  of  ^^/^^  and    '^/^^  respectively.     These  low-pressure 


rio. «.— Burton-onTreut.— side  KleviUon  or  Bon«r  Bonn.    Scde,  MeUi;inch  to  l.toot. 


I'he  system  of  distribution  vrbich  it  is  intended  to  adopt 

lis   as   follows:    Two    high-pressure  mains  will  leave   the 

Igeneriiting  station,   one   of   ^"/u   ^'^^   ^®   ^^^^   ^^ong   the 

[Wetmore-road,  High-street,  and  Station -street  as  far  as  the 

Midland   Railway   Station,  the  other,   ^7i-.»   ^i*^    he    for 

plying  St.  Paurs-s<|uare   end  of  district,  and  go  along 


mains  will  extend  over  the  whole  of  the  area  to  be 
supplied.  Both  the  high-pressure  and  the  low-pressure 
mains  will  be  of  the  best  Silvertown  make.  The  price 
which  it  is  first  intended  to  charge  is  8d.  per  unit,  but  no 
doubt  us  business  extends  the  Corporation  will  see  the'" 
way  to  reduce  the  price. 


i 
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THE   POSSIBILITIES    OF    HIGH-SPEED   ELECTRIC 
TRACTION.* 

BY    FRANK    B.    LEA. 

Moat,  if  not  all,  of  the  papers  or  subjects  brought  before 
the  membera  of  this  society  would  appear  to  be  such  as  can 
be  treated  from  one  or  other  of  three  different  standpoints. 
We  may  have,  for  instance,  the  highly  scientific  or  mathe- 
matical discourse  upon  theory  bristling  with  (iguros. 
formulio,  and  facts  that  might  without  any  doubt  prove 
of  great  advantage  to  the  engineer,  if  only  he  could  get  at 
them  when  they  are  wanted  without  the  necessity  of 
carryijig  an  assorted  library  of  Molesworth's  pocket-books 
on  his  person.  Most  of  us,  I  think,  have  reminiscences  of 
papers  after  this  kind ;  personally,  I  regret  to  say  that  almost 
the  only  benefit  which  resulted  from  them  was  due  to  the 
brief  rest  of  forty  winks  in  the  background. 

Secondly,  there  is  the  "  descriptive  "  paper  pure  and 
simple,  in  which  the  details  of  design  or  construction  of 
some  engineering  enterprise,  projected  or  actually  com- 
pleted, are  given  as  fully  as  possible,  with  drawings  and 
diagrams,  from  which  may  be  collated  useful  facta  bearing 
upon  the  principles  involved,  and  showing  not  only  many 
differences,  but  also  similarities  with  other  schemes  under 
varying  conditions.  As  time  goes  on,  and  opportunities 
increase,  I  hope  to  have  the  pleasure  of  bringing  before 
you  in  this  way  the  details  of  such  electric  tramway  or 
railroad  enterprises  as  may  present  characteristics  of  more 
especial  interest. 

Thirdly,  there  is  the  speculative  and  "theoretical"  paper, 
concerning  what  may  or  should  come  to  pass  in  the  future 
in  connection  with  some  special  engineering  topic.  This 
type  may  be  considered  '*  moonshiny  "  and  imaginative 
by  some  of  our  mathematical  friends,  inasmuch  as  there 
are  few  or  no  facts  to  set  forth,  or  even  to  use  as  a  guide — 
the  field  is  fresh  and  untrodden,  and  one  is  only  too  apt  to 
go  astray.  And  yet  the  road  for  new  developments  can  be 
opened  up  in  this  fashion  more  easily  than  by  any  other 
method,  since  not  only  is  the  general  course  of  thought 
and  inventive  ability  thereby  trained  by  a  mass  of  expo- 
rience  already  acquired,  but  when  practical  results  are 
aimed  at  one  may  reach  them  sooner  by  clearing  the  way 
as  far  as  possible,  showing  what  extensions  are  consistent 
with  our  present  knowledge,  and  what  appear  unlikely.  It 
is  a  speculative  paper  of  this  kind  that  I  am  going  to  inflict 
upon  you,  embodying  such  eflforts  as  have  already  been 
made  to  gauge  the  possibiUty  of  high-speed  traction,  and 
the  superior  claims  of  electric  energy  as  the  tractive  agent 
employed  for  the  purpose. 

That  brings  mo  to  the  f^uestion  o!  title  to  this  paper, 
and  I  ought  first  to  make  some  little  explanation  regarding 
same.  It  is  certainly  imjiossible  for  anyone  at  the  present 
time  to  deal  adequately,  or  even  at  aU,  with  the  subject  ot 
"  The  Possibilities  of  High  Speed  Electric  Traction,"  when 
such  a  method  of  transit  is  absolutory  non-existent.  We 
speak  of  the  possibilities  of  steam  locomotion,  or  of  electric 
lighting,  because  these  are  matters  of  everyday  experience, 
and  it  is  easy  to  discuss  their  development,  limits,  and 
conditions.  It  is,  however,  hardly  proper  at  the  very  out^ 
set  to  attempt  an  investigation  into  the  limits  or  possible 
conditions  of  high-speed  electric  traction  until  we  have 
at  least  some  slight  knowledge  or  actual  experience  thereof. 
I  prefer,  therefore,  to  put  the  second  word  of  the  title  in 
the  singular  number  instead  of  the  plural.  The  "  possi- 
bility" of  high-simed  electric  traction  is  a  matter  we  can  all 
talk  about,  and  theorise  upon,  with  the  help  of  such  facts 
as  are  available. 

After  discussing  the  question  of  its  ''  possibility,"  the 
*'  probability  "  of  this  method  of  traction  may  then  be  pre- 
sented as  a  matter  for  further  deliberation  ;  and  it  is  only 
after  getting  a  satisfactory  answer  to  this  point  that  we  cati, 
in  the  future,  spend  time  and  trouble  with  profit  in  discuse- 
ing  and  finding  out  the  limits  and  fundamental  conditions 
of  electric  traction  according  to  the  experience  we  shall 
then  have  gained. 

The  whole  question,  of  course,  turns  first  of  all  upon  the 

*  Paper  rosd  before    tbe  Owens  College  Engineering  Society, 
MazY^h  14,  1893. 


exact  meaning  which  we  choose  to  give  to  the  phrase  "high 
speed."  In  1823  a  speed  of  15  miles  an  hour  was  con- 
sidered high  enough  for  anybody,  but  in  1893  we  have  gone 
up  to  four  times  that  velocity  as  the  representative  high 
speed.  Taking  the  subject  of  traction  in  general,  there  are 
at  present  perhaps  three  great  divisions  of  8|»eeds  into 
which  the  trafiic  upon  our  steam  roads  may  be  8e{>arated  : 

1.  Speeds  up  to  25  miles  per  hour,  including  nearly  all 
goods  trains,  local  and  suburban  trains,  and  the  main-line 
stopping  trains. 

2.  Speeds  of  between  25  and  60  miles  per  hour,  includ- 
ing express  goods  trains,  local  and  main-line  [passenger 
expresses,  and  ordinary  specials. 

3.  Speeds  of  over  60  miles  per  hour,  a  rate  seldom 
attained  6xce()t  by  limited  expresses  running  over  long 
distances,  or  "special"  specials  under  favourable  con- 
ditions. 

These  speeds  are  all  regarded  as  representing  the  average 
velocity  from  start  to  Finish,  and  therefore  include  all  stops 
and  delays.  In  all  ])robability  they  represent  the  utmost 
results  that  can  be  achieved  on  our  steam  railroads  in 
practical  everyday  working,  and  as  they  are  at  present 
constituted.  Of  course,  one  cannot  say  that  a  locomotive 
or  a  train  is  unable  to  attain  a  far  higher  speed  than  60 
mtlea  per  hour  ;  as  a  matter  of  fact  it  will  often  require  to 
run — and  actually  does  run — at  70  or  80  miles  per  hour  in 
order  to  maintain  an  average  speed  of  anything  over  60, 
inclusive  of  stops.  There  are,  however,  well  known  prac- 
tical limtta  to  the  s[>Ged  of  a  steam  locomotive  and  train  : 
the  rapid  reciprocation  of  moving  parts  on  a  rail  foundation 
not  too  secure  ;  the  difficulty  of  clearing  the  exhaust  at 
high  speeds  :  the  heavy  loads  of  coal  and  water  to  be  carried 
as  so  much  dead  weight ;  the  necessity  for  observing  a 
strict  block  system  on  lines  crowded  with  trafiic  of  all 
kinds — these  are  the  chief,  if  not  the  only,  reasons  why 
steam  traction  cannot  hope  to  carry  either  goods  or  [pas- 
sengers at  a  matorially  greater  speed  than  is  now  done, 
other  things  remaining  the  same. 

The  question  then  arises  :  If  steam  has  thus  apparently 
reached  the  limit  of  its  usefalness,  are  we  to  go  on  with  it 
contented  with  slight  improvements  from  time  to  time, 
or  will  the  demands  of  the  travelling  public  for  continually 
increased  speeds  become  so  urgent  that  the  help  of  some 
agent  other  than  steam  power  must  be  immediately  souerht 
out? 

There  are  many  who  consider  that  even  to-day  there 
exists  a  demand  for  rapid  transit  at  speeds  much  higher 
than  that  of  our  present  railway  expresses,  and  if  we  are  to 
reason  from  the  analogy  of  the  past  half  century,  this 
demand — if  it  does  not  now  exist — will  very  soon  grow 
strong  enough  to  make  great  improvements  necessary. 
One  would  therefore  feel  inclined  to  appeal  for  a  very  care- 
fnl  consideration  of  possible  high-speed  electric  transit  at 
the  hands  of  railway  men  in  general,  but  perhaps  more 
particularly  those  who  have  helped  in  the  mechanical  work 
that  has  developed  James  Watts's  tea-kettle  into  the 
"  Greater  Britain."  It  may  be,  however,  that  my  assump- 
tions will  be  questioned  by  them,  yet — for  the  adequate 
discussion  of  the  subject — it  is  necessary  to  make  at  least 
two — viz.,  in  the  first  place,  that  the  limits  of  speed  for 
steam  locomotives  have  practically  been  reached  by  our 
present  express  trafiic  ;  and  secondly,  that  travellers  are 
beginning  to  desire  still  greater  speeds  as  nations  and 
countries  come  inio  closer  touch  with  one  another,  and 
find  more  rapid  inter-communication  to  be  a  growing 
essential  uf  modern  life.  Assuming  these  statements  to  be 
fact,  the  subject  we  have  to  discuss  is  somewhat  as  follows: 
Does  electric  energy,  in  the  first  place,  offer  superior 
mechanical  advantages  for  high-speed  traction  as  compared 
with  any  other  conceivable  method  ;  and  in  the  second  place, 
are  these  advantages  obtaiiiable  at  a  comparative  expendi- 
ture (both  on  capital  account  and  maintenance)  that  will 
justify  the  employment  of  electricity  as  the  tractive  agent  1 
It  is  only  after  obtiiining  satisfactory  answers  to  these  two 
questions  that  we  may  consider  high  S|)eed  electric  traction 
to  be  {>ossible  from  a  common-sense  point  of  view,  since  no 
one  would  trouble  to  put  into  practice  a  system  which  might 
show  on  the  face  of  it  that  the  extra  cost  would  not  be 
counterbalanced  by  the  value  of  its  greater  advantages. 


It  shonld  bo  8&id  at  the  ontset  that  electric  tmction  will 
probably  not  do  more  in  iU  preseut  conditioa — so  far  as 
highrspeed  transit  is  concerned — than  serve  to  convey 
extremely  light  loads,  such,  for  instance,  as  express  passenger 
traffic.  The  cost  rendered  necessary  for  the  initial  outlay  and 
early  maintenance  of  any  auch  scheme  is  so  great  that  only 
the  best-paying  loads  would  at  first  be  admisaible;  and  the 
day  is  yet  far  distant  when  coal,  iron,  fish,  timber,  cotton, 
wool,  and  all  the  other  merchandise  of  the  country  will  be 
towed  along  by  chained  lightning.  It  is  doubtful  even 
whether  electricity  would  care  at  the  outset  to  rob 
the  railways  of  that  blessing  in  disguise  (if  they  only  "knew 
it) — the  parliamentary  train.  The  problem  therefore 
resolves  itself  into  a  consideration  of  electric  energy  as 
employed  to  propel  trains  at  an  average  velocity  of,  say, 
120  miles  per  hour,  as  compared  with  the  average  of  60 
now  attained  as  a  maximum  by  steam  locomotives.  There 
is  not,  of  course,  in  existence  to  day  a  single  solitary  line 
where  this  speed  is  or  can  be  obtained  by  electric  traction  ; 
we  can  therefore  only  theorise  from  the  knowledge  and 
experience  already  acquired  in  electrical  work  aa  well  as 
from  steam  railroading. 

Let  US  note  the  different  conditions  essential  to  electric 
roUing-itock  as  compared  with  what  is  employed  on  steam 
roads.  First  and  foremost,  we  get  rid  of  all  reciprocating 
motion  at  once:  the  rotating  armature  of  the  electric  motor 
is  mounted  directly  upon  the  car  axle  without  any  inter- 
mediate gearing.  It  is  interesting  in  this  respect  to 
Bee  bow  much  the  enclosed  or  fenced-in  high-speed 
electric  railway  is  superior  to  the  electric  street  tramway, 
and  judging  from  the  success  of  the  latter  when  properly 
erected  and  worked,  there  ought  to  be  a  still  greater  chance 
for  the  prosperity  of  high-speed  electric  lines.  The  tram- 
way ia  tied  down  to  a  speed  of  at  most  10  miles  an  hour  ; 
the  motors  employed  are  of  comparatively  small  size — say, 
15  h.p.  each — and  their  armature  speed,  or  number  of  revo- 
lutions, will  therefore  be  high.  Yet  this  high  8[>eed  of 
rotation — which  almost  appears  to  var}'  inversely  with  the 
power — miut  be  reduced  to  a  alow  speed  on  the  axle,  and 
gearing  of  some  kind  therefore  becomes  necessary.  A 
normal  speed  for  ordinary  motors  of  15  h.p.  to  17  h.p. 
seeooB  to  be  about  1,200  revolutions,  though,  of  coarse,  a 
special  design  of  machine  will  give  slower  speeds  than  this 
with  proportionally  increasing  weights.  It  is  not  desirable 
to  carry  too  much  dead-weight,  and  the  tramway  engineer 
has  therefore  to  hit  the  happy  medium  between  excess  in 
^eigbt  and  excess  in  speed.  In  any  case,  however,  it  is 
■^tty  certain  that  motors  coupled  directly  to  the  tramcar 
^ples,  without  the  intervention  of  gearing,  would  be  very 
fbeflScient. 

Taking  the  diameter  of  car  wheels  to  be  28in.,  and  the 
maximum  speed  10  miles'per  hour,  the  axle  revolutions  are 
120  per  minute,  so  that  a   10  to  1   gearing  is  necessary 
with  the  ordinary  motor.     With  fastrrunning  trains,  how- 
ever, on  an  enclosed  line,  not  only  does  the  axle  speed  in- 
CTBASe,  but  the  armature  revolutions  per  minutes  become  less, 
almost  in  proportion  to  the  greater  power  requiretl  from  the 
motor,  so  that  a  point  is  reached  at  which  the  two  speeds 
coincide,  and  the  armature  can  then  be  mounted  directly 
upon  the  car  axle. 
Take,  for  instance,  a  95  h.(>.  motor  of  ordinary  design, 
^he  speed  of  which  would  be,  say,  700  revolutions  per 
Hipute.      A  car  with  6ft.   driving  wheels  would   give  at  a 
^ftlocity  of  loO  miles  per  hour  exactly   the  same  speed  ; 
or  take — as  is  proposed  for  the  rapid-transit  line  between 
Lonifi  and  Chicago — motors  of  200  h.p.  with  armatures 
nning  at  500  revolutions  [)er  minute.     If  these  motors 
mounted   on   car  axles,   with   driving  wheels  7ft   in 
smeter,  a  speed  of  120  miles  per  hour  would  be  attained 

their  use. 
[This  great  adaptability  of  electric  motors  to  a  direct 
^  Jplingf  or  mounting  upon  the  driving  axle  when  run  at 
j^b  train  speeds,  or  with  considerable  output,  ia  shown 
^en  at  such  a  low  velocity — comparatively  speaking — as  30 
ales  per  hour.  The  electric  locomotives  to  be  employed  in 
ying  the  Baltimore  and  Ohio  main-line  traffic  through 
be  long  tunnel,  now  in  course  of  completion  under  the 
former  city,  are  to  have  5ft.  drivers,  with  motors  mounted 
on  the  axlea,  running  at  170  revolutions  per  minute.  An 
output  of  at  least  1,500  h.p.  ia  specified,  so  that  a  speed 
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of  50  miles  {ler  hour  may  be  maintained  even  on   up 

grail  es. 

Some  emphasis  may,  I  think,  be  properly  laid  upon  these 
details,  if  only  to  show  the  advantage  in  high-speed  electric 
traction  of  doing  away  with  the  inefficient  and  wasteful 
gears  that  are  essential  to  slower  traffic,  but  which  do  not, 
however,  seem  to  prevent  the  latter  from  reaching  a 
practical  success. 

Such  a  possibility  as  that  of  obtaining  a  rotary  torque, 
or  turning  movement,  acting  directly  upon  the  car  axle, 
not  only  gives  a  steady  motion  instead  of  the  alternative 
jerks  of  a  reciprocating  piston-rod,  but  also  obviates  at  once 
the  necessity  for  a  locomotive  at  all.  In  fact,  the  engine 
and  tender — with  their  heavy  weights  of  iron  and  steel, 
coal,  and  water — -are  abolished  inatanter,  as  part  of  the  dead- 
weight of  the  train. 

Instead  of  taking  place  at  all  times  on  each  engine,  the 
generation  of  power  is  transferred  to  a  fixed  station,  the 
details  of  which  will  be  gone  into  by  and  by,  and  the  loco- 
motive with  its  tender,  mounting  up  to  at  least  50  tons 
(and  probably  nearer  80  tons)  in  weight,  only  one-third  of 
which  may  (^erhafis  be  available  for  adhesion  purposes,  ia 
replaced  by  electric  motors  of  great  efficiency,  every  ounce 
of  whose  weight  acts  beneficially  in  the  way  of  spreading 
the  adhesion  weight  throughout  the  train.  Not  only  is  the 
weight  more  evenly  placed  in  thid  manner  throughout  the 
train,  but  it  is  possible  to  obtain  a  greater  pro[>ortion  of 
driving  wheels,  and  therefore  a  much  steadier  motion  both 
at  starting  and  when  running.  The  adhesion  weights  and 
the  points  of  applying  the  driving  power  are  better  distri- 
buted in  an  electric  train  than  on  a  steam  road.  As  an 
instance  ot  this  may  be  cited  the  Caledonian  express 
engines,  running  the  Scotch  traffic  between  Carlisle  and 
Edinburgh  during  the  race  five  years  ago.  In  working 
order,  engine  and  tender  weighed  75  tons  loaded,  and  the 
average  train  about  H6  tona  additional,  or  a  total  of,  say, 
221  tons.  Out  of  this  only  17  tons,  or  one  thirteenth  of  the 
total  weight,  were  available  for  adhesion,  the  engine  being 
a  single  driver  with  7ft.  wheels. 

Compare  this  with  the  Liverpool  Overhead  Railway, 
where  the  motors  are  mounted  directly  upon  the  car  axles, 
so  that  the  whole  of  the  weight  is  available  for  adhesion : 
out  of  the  total  weight  of,  say,  40  tons  for  each  train  of 
two  cars,  probably  six  tons  would  represent  the  weight  of  the 
motors.  This  is  nearly  one-sixth  of  the  total,  and  is  twice 
as  much  in  proportion  as  with  the  Scotch  express.  With 
a  current  of  80  amperes,  indicating  about  50  h.p.  each, 
these  motors  would  have  a  torque  of  about  1,0001b.,  or,  say, 
one-sixth  the  adhesion  weight,  so  that  there  would  be  no 
fear  of  their  slipping.  It  is  doubtful  whether  the  steam 
locomotive  would  start  or  run  uphill  without  a  continual 
use  of  the  sand-blast :  for  taking  the  mean  effective  cylinder 
pressure  to  be  1 20lb.  persquare  inch,  the  tractive  force  would 
be  nearly  one-third  of  the  available  adhesion  weight.  So  far, 
then,  as  concerns  these  very  important  mechanical  quali- 
ties, the  use  of  electric  traction  appear^  to  otter  advan- 
tages much  superior  to  anything  that  can  be  brought 
forward  by  steam  locomotion  in  its  best  forms.  When, 
in  addition,  we  remember  that  even  an  engine  with 
single  drivers  must  have  at  least  fifteen  or  twenty 
principal  working  parts  which  are  constantly  1)eing  worn 
away — pistons,  cross-heads  and  guides,  cranks,  eccentrics, 
valves,  and  main  bearings — whilst  the  number  of  wearing 
surfaces  in  an  electric  motor  amount  to  just  four — the  main 
axle  bearings  and  a  couple  of  brushes  on  the  collector — it 
is  evident  that  the  not  inconsiderable  item  of  power  wasted 
on  engine  friction  alone  is  reduced  to  little  or  nothing  when 
we  employ  electric  energy  aa  the  tractive  agent  It  is  a 
matter  of  comparative  ease  indeed  to  do  away  altogether 
with  the  two  brushes  that  bear  upon  the  collector  or  com- 
mutator, by  employing  a  motor  suited  to  alternating  currents ; 
in  this  case  the  sole  wearing  surfaces  would  be  the  main 
axle  brasses,  and  these  we  can  hardly  avoid  just  yet. 

The  friction  between  the  current  collector  on  the  electric 
train  and  the  line  conductor  with  which  it  makes  a  sliding 
contact,  is  so  small  as  hardly  to  be  worth  notice.  No 
pressure  at  all  is  exerted  at  the  points  of  contact,  over  and 
above  the  few  pounds'  weight  of  the  cast-iron  collector. 


(To  be  amimu^) 
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WOODHOUSE   AND  RAWSON. 

Events  travel  swiftly,  and  barely  had  the  com- 
mittee of  investigation  made  public  their  report  last 
week  when  the  debenture-holders  took  action  and  a 
receiver  was  appointed.  A  meeting  of  shareholders 
is  to  be  held  on  the  20th  inst.  to  consider  resolu- 
tions in  favour  of  voluntary  liquidation  and  recon- 
struction. The  time  has  come  when  perhaps  a 
little  more  plain  speaking  is  necessary,  A  con- 
sideration of  the  committee's  report,  and  of 
the  directors'  comments  thereon,  as  well  as 
a  careful  perusal  of  the  various  balance-sheets,  not 
to  speak  of  the  history  of  the  company,  will 
cause  men  to  hesitate  before  sanctioning  any  scheme 
of  reconstruction  proposed  by  the  directors.  If  ever 
there  was  a  company's  affairs  that  required  the  full 
fierce  light  of  legal  investigation  thrown  upon  them, 
this  is  surely  one.  The  last  balance-sheet  shows 
that  the  directors  had  received  in  cash  for  shares 
and  debentures,  in  round  figures^  4*600,000  (i-591,043. 
12s.  6d.).  We  commented  upon  thifi  balance-sheet 
at  the  time,  and  argued  that  the  concern  was  rotten 
to  the  core.  Fancy  a  company  of  three  years* 
existence,  with  an  nidustrial  branch  turnover  in  the 
respective  years  of  £72,258,  £126.015.  and  £151.121, 
putting  goodwill  down  as  worth  £99,263.  38.  7d.,  or 
the  valueof  paperinvestments  in  subsidiary  companies 
— mostly,  if  not  entirely,  promoted  by  themselves — 
as  £101,847.  5s. !  Whatever  we  could  say  would  be 
mild  compared  with  the  terrible  array  of  indictments 
brought  forward  by  the  committee.  A  singular 
feature  in  the  whole  affair  is  that  the  vendors 
got  £75,000  on  certain  conditions.  These  condi- 
tions were  fulfilled — the  committee  say  not  satis- 
factorily— and  then  the  gigantic  concern  comes 
smash.  But  the  payment  of  the  £75,000  to  the 
vendors  involves  another  question.  According 
to  the  balance-sheet,  the  amount  of  debenture 
stock  is  £98,562,  and  of  debenture  bonds  £65,500. 
Now  £51,000  of  the  £75,000  was  taken  in 
debentures,  so  that  of  the  debenture  stock  the 
vendors  by  taking  this  amount  hold  a  controlling 
influence.  Had  there  been  no  bonds,  which  we 
take  it  rank  exactly  as  stock,  these  vendors  could  at 
any  moment,  under  the  circumstances  which  have 
all  along  existed,  taken  control  of  the  whole  concern. 
But  we  have  much  wider  grounds  of  attack  upon 
such  concerns.  An  enormous  damage  is  done 
to  the  industry  generally.  Here  is  a  concern  osten- 
sibly founded  for  industrial  pux^poses.  As  soon  as 
money  is  obtamed,  tlie  directors,  instead  of  pursuing 
steady  business  and  developing  trade,  plunge  reck- 
lessly into  company-promotion,  waste  the  substance 
of  the  shareholders  upon  "castles  in  the  air,"  make 
up  profits  with  paper  shares  the  real  value  of  which 
is  utterly  unknown.  We  are  told  about  the  hopes 
and  fears  of  the  Elmore  Companies,  of  the  Okonite 
Company,  but  what  is  the  truth  about  these  con- 
cerns? The  Elmore  Companies  have  run  through 
all  their  money  and  want  more,  without  having 
which  we  are  told  they  cannot  well  succeed.  Of 
what  value,  then,  is  the  ''paper  "  of  these  companies? 
It  is  admitted  also  that  the  shares  in  Okonite  have 
depreciated,  but  that  the  debentures  produce  a  safe 
return.    We  now  know  as  a  fact,  from   the  com- 
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luittee's  report,  how  the  •'  profit "  balances  were 
obtained*  but  there  is  much  that  the  committee  do 
not  and  cannot  tell  us.  There  has  been  some  in- 
dustrial work,  and  some  trading  business.  Installa- 
lions  have  been  obtained  and  carried  out.  We  ask 
at  what  price?  Has  a  profit  been  realised?  Has 
good  work  been  done,  or  have  these  installation 
orders  been  taken  at  cutting  rates  and  resulted  in 
losses  combined  with  scamped  work?  The  surmise 
that  this  has  been  the  result  is  but  natural,  and  if 
correct,  who  can  trace  the  harm  done?  Business  is 
taken  by  a  declining  company  at  any  price.  Efforts 
are  made  to  look  as  if  a  large  business  was  doing, 
in  order  to  induce  other  men  to  advance  money. 
Those  who  do  good  work  and  produce  apparatus 
that  will  stand  the  test  of  wear  and  tear  are  put 
aside,  because  buyers  look  more  at  "  price  "  than 
anything  and  expect  a  company  that  poses  as 
having  a  reputation  to  do  good  and  creditable  work. 
The  creditors  and  shareholders  are  to  be  asked  to 
rehabilitate  the  company,  and,  we  suppose,  put  its 
fiiture  into  the  hands  of  those  who  have  wrecked  its 
past.  The  shareholders  may  do  this,  and  they  may 
not;  we  presume  they  won't.  They  have  lost  the 
money  put  into  the  concern,  for  by  no  stretch  of 
the  imagination  can  they  expect  it  to  be  recovered. 

Might  we  venture  to  suggest  that,  if  it  can  be 
proved  legally  that  the  various  balance-sheets  were 
improperly  constructed  and  the  15  per  cent,  impro- 
perly declared  and  paid,  it  may  be  possible  to  recover 
the  £75,000.  A8sume>for  example,  that  the  £51,000 
debentui'es  still  exist,  and  that  tlie  directors  impli- 
cated hold  £30,000  to  £40,000  shares.  Is  the  law 
able  to  cancel  the  debentures  and  confiscate  the 
shares  to  the  amount  misguidedly  paid?  The  can- 
celhng  of  £51,000  of  debentures  would  make  a  vast 
difference  to  the  liabilities  of  the  company.  We 
await  further  developments  of  this  concern  with 
considerable  interest. 


THE  TELEPHONE  COMPANIES. 

Our  contemporary  practically  coincides  with  our 
view,  that  discussion  upon  any  question  is  unlikely 
to  do  good  unless  the  arguments  proceed  from 
agreed  fundameutals.  With  the  exception  of  the 
Electrical  ReoieWf  we  imagine  that  it  has  been 
customary  in  this  country  at  any  rate  to  distinguish 
the  **Law"  and  the  "Mann"  systems  as  being 
independent.  Telephonic  literature  is  not  very  ex- 
tensive, but  Preece  afid  Mater,  chap,  xviii.,  p.  298, 
describe  the  "  Law  "  system,  and  p,  302  describe 
the  '*  Mann  "  system  as  **  a  modification  of  the  Law 
system."  On  pp.  306,  307,  diagrams  of  the  '*  Mann  " 
and  **  Law "  systems  are  given,  showing  at  a 
glance  the  difference.  Poole,  in  his  excellent  little 
book,  follows  the  lines  of  Preece  and  Maier  on  this 
point,  similar  diagrams  being  used  m  the  description 
of  the  two  systems.  Allsop,  second  edition,  p.  227, 
also  describes  the  "Law"  system,  and  p.  229  the 
'*  Mann  "  system.  (Unfortunately.  Mr.  Allsop,  as 
oar  American  cousins  would  say,  is  still  in  a  state 
of  barbarism  as  regards  a  good  "index."  He  has 
something  which  he  calls  an  index,  but  as  for  its 
use  in  indicating   it  might  as   well  be  sent  to   a 


dime  museum.)  We  hardly  know  where  to 
look  for  authorities  to  put  against  these,  but 
it  may  be  said  that  the  Patent  Office  records 
are  above  scientific  authors  in  authoritatively  deter- 
mming  what  is  and  what  is  not  contained  in  an 
invention.  Let  us  see  how  they  help  us.  It  is 
admitted,  then,  that  Shaw  (or  Law)  was  the  first, 
hut  fio  far  as  we  can  ascertain  there  is  no  indication 
of  the  "  Mann  "  modification  in  the  English  patents. 
The  English  patent  specifications  relating  to  the 
**  Law  "  system  are  respectively  dated  yOth  December, 
1870,  No.  5,319,  and  27tb  September,  1H81,  No.  4,165. 
Both  received  "  provisional  protection  only.*'  We 
have  these  provisional  specifications  before  us  at  the 
time  of  writing.  True,  a  provisional  specification 
does  not  often  tell  much,  and  we  are  wholly  unable 
to  see  any  indications  of  the  **  Mann  "  modification 
of  the  **  Law  "  system  in  either  of  the  above.  We 
are  willing  to  admit,  if  our  friends  desire  it,  that  au 
American  patent  may  contain  the  modification 
known  here  as  the  *'  Mann,"  but  our  conten- 
tion is  that  before  headway  in  any  discussion  on 
telephone  systems  can  be  made,  we  must  once  and 
for  all  determine  clearly  whether  the  disputants 
mean  the  same  thing  when  one  says  **  Law '*  and 
the  other  says  "Mann."  The  '^Law"  system  as 
described  in  the  text-books  is  not  in  existence  in 
this  country,  but  the  *' Mann  "  modification  of  the 
'*  Law  "  system  is  in  successful  use.  The  "  Law" 
syHDem  as  we  interpret  it  was  tried  in  this  country, 
and  failed ;  the  "  Mann  "  system  as  we  interpret  it 
has  been  tried,  and  succeeded.  The  former  may 
not  inaptly  be  termed  a  series  system,  the  latter  a 
multiple  arc  system.  This  brings  us  back  to  the 
original  position.  Our  contemporary  in  its  issue  of 
February  10,  condemned  some  systems  as  having 
been  tried  and  failed.  In  our  issue  of  February 
17  we  suggested  that  if  this  condemnation  was 
directed  at  the  "  Mann  system,"  or  the  "Mann" 
modification  of  the  "  Law*'  system,  it  was  hardly 
correct,  as  that  system  had  not  failed,  and  we 
believe  that  system  was  the  one  advocated  by  the 
New  Teleph  one  Company ,  or  rather  by  its  adviser,  Mr. 
A.  II.  Bennett,  On  February  24  our  contemporary 
refers  specifically  to  the'*  Law  system,"  and  that 
"  the  Gksgow  exchange  was  in  process  of  trans- 
fonnation  to  the  Law  system."  In  reply,  we  sug- 
gested the  possihihty  of  differences  arising,  because 
we  might  be  thinking  of  different  things— hence  we 
now  attempt  to  completely  determine  our  position, 
and  would  ask  the  following  questions  : 

1.  Is  the  Glasgow  exchange  being  fitted  with  the 
Law  (series)  system  ?  or, 

2.  Is  it  being  fitted  with  the  Mann  modification 
of  the  Law  (multiple  arc)  system? 

3.  Is  the  latter  the  system  that  has  been  tried 
and  failed,  or  has  it  been  successful  at  Dundee  and  ^ 
elsewhere  ?  H 

4.  Is  it  not  the  Mann  system,  as  defined  above,  ' 
that  the  New  Telephone,  through  its  adviser,  Mr.  ^ 
A.  E.  Bennett,  advocates?  H 

Our  only  desire  in  embarking  upon  a  controversy 
is  to  get  facts,  and  get  at  the  truth.  We  do  not 
wish  to  deprive  the  Law  Company,  nor  Mr.  Shaw,  of 
any  honour  that  may  be  due  for  the  invention,  but 
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[uerely  to  determine  once  and  for  all  what  is  to  be 
commonly  understood  when  the  "Law  "  system  is 
iientioned.  Till  this  ia  satisfactorily  settled,  argu- 
it  on  the  question  is  impossible. 


I^t 


PADDINGTON  CENTRAL  STATION. 

H  fCofiiinued  fivm  page  266») 

Wo  illustrate  this  week  the  Hornsby  hori- 
lontal  compound  engines  used  at  the  now 
Haddington  centnil  electric  station.  There  are 
ive  of  these  engines,  and  they  are  all  of  the 
lame  size  and  type.  The  high-pressure  cylinder 
B  15in.  in  diamtstor,  the  low-pressure  24^in. 
D  diameter,  and  the  stroke  27in.  The  speed 
B  100  revolutions.  These  engines  easily  give 
120  i.h.p.,  about  109  being  given  off  in  the 
ligh  pressure  cylinder,  and  111  in  the  low-pres- 
ure  cylioder,  and  this  with  HOlb.  boiler  pres- 
ure.      The   governors    are   Hornsby'a    patent 

ing    type,  and    control    the    engine    most 


BorMbr  BaglDe— Bad  Ylew. 


W.  H.  Allen  tnd  Co.'t  ComUaod  Buglii«  and  Djiumo  at  FaddlDgtoD. 


Dclently,   the    variation    being  loss     than    3   per    cent.  I  mente,  bo  that  they   can  run  continuously  without  stop- 
[]}ie  eugiues  are  titled   with  special  lubricating  arraugc-  ,  ping.    Steam  is  auppUod  by    five  large   locomotive  type 
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boilers,  having  about  33ft.  of  grate  surface,  and  about 
1,000ft.  of  heating  surface.  Each  angitie  runs  vith  a  con* 
Buroption  of  2-221b.  of  coal  per  indicated  horse-power,  which 
will,  we  believe,  compare  favourably  with  any  other  engines 
running  in  electric-light  stations. 

The  exciting  current  for  the  alternators  is  taken  from  a 
combined  set  of  vertical  engine  and  continuous  current 
dynamo,  made  by  Messrs.  W.  U.  Allen  and  Co.,  of  Lambeh, 
shown  in  another  illustration. 

The  mains  are  insulated  with  vulcanised  indiarubber 
for  high-tension  work,  of  the  well-known  Silvertown 
make.  They  are  laid  in  pipes  in  subways.  The  method 
of  connection  to  houses  is  that  known  as  the  ring  system, 
long    adopted    by    the    Metropolitan    Coroi»any    as    very 


ICetr^oUUn  UbIoi. 

convenient  for  testing  and  connection,  and  though  more 
expensive  than  the  ordinary  method  for  cable,  saves  in 
jointing  and  in  ease  of  connection.  Each  length  is  run 
without  joint  from  one  house  into  the  next,  two  connections 
being  thus  run  for  each  pole  in  each  house,  and  connection 
is   thus  made  in  two  directions — either  up  or  down  the 


watt-hour^  and  the  lowest  5  51b.  \^t  kilowatt-hour.  The 
average,  therefore,  will  be  about  5*  21b.  per  Board  of  Trade 
unit  manufactured  The  efficiency  of  distribution  is 
likely  to  be  high,  as  the  latest  types  of  transformers 
are  being  put  in,  and,  as  was  mentioned  the  other  day, 
the  latest  type  of  Westinghouse  transformer  gives  an 
efficiency  of  over  97  per  cent,  on  full  load  and  90  per 
cent,  on  one-tenth  load.  With  similar  efficiencies  |>ossib1e 
on  an  alternating  system  using  only  6^1b.  per  trade  unit 
manufactured,  the  economy  should  certainly  be  high.  If 
the  actual  results  in  practice  approach  this,  the  Padding- 
ton  station  will  stand  very  favourably  as  regards  plant 
efficiency. 

An  interesting  fact  may  be  alluded  to  with  reference  to 
the  water  resistance  used  in  these  tests.  The  two  plates 
are  suspended  about  30ft.  apart,  and  the  loss  of  pressure 
in  this  distance  is  the  whole  1,000  volts.  This  is  a  little 
over  30  volts  per  foot,  and  therefore  two  plates  totally 
unconnected,  bung  in  the  water  at  about  a  yard  apart, 
would  have  a  difference  of  potential  of  100  volts, 
and  a  lamp  attached  would  be  lighted.  Such  a  lamp 
is  left  floating  in  the  canal,  kept  alight  by  means  of  the 
potential  of  the  water.  Another  curious  fact  is  the  effect 
of  the  electricity  upon  the  tishas  ;  ae  they  come  within  the 
sphere  of  influence  they  stiETen  out  under  the  pressure  of 
five  to  ten  volts  due  to  their  own  length,  and  float  as  if 
dead  down  stream.  If  watched  or  collected  in  a  basin, 
they  will  be  seen  to  recover  in  a  period  varying  from  half 
an  hour  upwards,  and  will  eventually  awim  about  as  before. 
A  tingling  sensation  can  be  quite  well  felt  by  dipping  the 
hand  or  a  metal  bai'  into  the  water  at  the  canal  side  for 
some  considerable  distance  around. 

(To  be  continued.) 


T°7 ^ 

MeUtjpoUtJui  rrlmary  Fiue  Box. 


street.  In  case  of  connecting  another  house,  one  set  is 
switched  ofiT,  leaving  the  other  on,  and  the  spare  wire  with- 
drawn to  make  connection  to  the  next  house  without 
danger  of  the  current  being  left  on,  or  the  disadvantage  of 
stopping  the  supply  in  any  house.  When  the  new  connec- 
tion is  made  by  a  similar  ring  the  switches  are  turned  on. 


ArraBgeroent,  IdotropoUlsn  Moloa. 


and  all  goes  on  as  before.  This  system  has  been  found 
very  simple  and  convenient.  The  total  amount  of  under- 
ground mains  on  the  company's  whole  system  now  amounts 
to  250  miles. 

The  question  in  which  electrical  engineers  will  feel  the 
keenest  interest  with  regard  to  the  Paddington  station  will 
be  the  economy  of  running.  A  test  has  just  taken  place, 
extending  over  8^  hours  at  full  load,  with  each  of  the 
sets  of  plant,  the  load  being  taken  up  on  a  water  resistance 
made  by  suspending  metal  plates  in  the  canal  outside  the 
works.  Readings  over  the  whule  period  were  taken  on 
five  instrumentft— two  Elihu  Thomson  meters,  a  Siemens 
wattmeter,  and  two  Siemens  dynamometers.  The  best 
result  showed  a  fuel  consumption  of  4*9ib.  of  coal  per  kilo- 


THE  THOMSON  RECORDING  WATTMETER.* 

BY   P.   J.    M*FADDKN. 

In  this  paper  on  the  Thomson  recording  wattmeter  I 
have  endeavoured  to  give  briefly  a  description  of  its 
physical  characteristics  and  the  electrical  principles  under- 
lying its  design,  and  have  avoided  any  discussion  of  its 
abstract  mathematical  equations,  as  my  instructions  from 
your  Liteiary  Committee  were  to  prepare  a  paper  that 
would  not  take  long  in  its  reading,  and  yet  would  give 
those  of  you  who  are  not  familiar  with  the  meter  a  clear 
idea  of  its  construction  and  application  in  commercial 
practice. 

In  designing  this  meter,  several  essentials  had  to  be 
strictly  observed  :  First,  the  meter  must  be  theoretically 
correct  in  principle.  Second,  it  must  be  oi  the  simplest 
possible  construction  Thirds  it  must  be  easy  to  instal  and 
to  maintain  in  operation.  Fourth,  it  must  be  accuiate 
throughout  its  range.  Fifth.  It  must  be  automatic.  In 
addition  to  these  requisites  it  was  the  aim  of  the  inventor 
that  the  meter  operate  with  equal  facility  and  accuracy  on 
circuits  of  either  direct  or  alternatin*;  currents,  and  it  was 
hie  opinion  that  such  a  meter  should  be  a  motor  meter  j 
that  is  to  say,  it  should  be  actuated  by  the  same  energy 
which  it  measures,  avoiding,  for  instance,  the  necessity,  as 
in  clock  meters,  of  winding  up  the  mechanism  at  stated 
intervals. 

Briefly,  then,  this  meter  consists  merely  of  a  simple 
skeleton  motor  having  no  iron  either  in  armature  or  field. 
The  fields,  which  consist  of  two  coils,  one  on  either  side  of 
the  armature,  are  connected  in  series  with  the  lumps  or 
motor  whose  absorption  of  energy  they  are  to  measure,  all 
the  current  in  use  passing  through  these  field  coils.  The 
armature,  which  is  of  the  Siemens  drum  type,  is  hollow 
and  is  made  of  a  fibre  cylinder  over  which  the  coils  are 
wound.  On  the  end  of  the  shaft  of  the  armature  is  a 
silver  commutator,  on  which  rest  flexible  bronze  brushes 
provided  with  silver  contact- pieces.  The  armature  is 
shunted  across  the  circuit  in  the  manner  of  a  lamp,  and  to 
cut  down  its  current  a  high  resistance  of  fine  wire  is  con- 
nected in  series  with  it,  the  whole  forming  a  pressure  coil 
whose  current  varies  with  the  voltage  of  the  system. 

*  Paper  read  before  the  Chioago  Eleotrio  Club. 
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It  will  readily  be  seen,  therefore,  that  as  the  field  varies 
with  the  current,  and  the  armature  with  the  pressure,  the 
speed  of  the  motor  will  vary  directly  with  the  energy 
or  watts  in  use,  which  is  of  course  the  ideal  method  of 
measurement. 

Friction  would,  however,  seriously  affect  the  accuracy  of 
those  results  were  it  not  compensated  for  This  is  accom- 
plished by  taking  off  the  armature  circuit  beyond  the 
fields.  Thus  there  is  a  slight  constant  field,  independent 
of  that  created  by  the  current  flowing  to  the  lamps,  caused 
by  the  flow  of  the  armature  current  through  the  field  coils. 
On  very  low  loads,  where  friction  is  a  strong  factor,  this 
"  ahunt,"  or  constant  field,  forms  a  comparatively  consider- 
able percentage  of  the  total  field  and  torque,  thus  nicely 
balancing  the  meter  against  friction,  whilst  on  medium  and 
high  loads  both  friction  and  the  shunt  field  become  so 
insignificant  a  percevitage  of  the  total  load  and  torque  that 
cheir  influence  cannot  be  detected  and  may  be  neglected. 


The  Thonuon  Recording  Wmttmeter. 


Another  essential  feature  of  the  meter  deserves  descrip- 
tion— namely,  the  slowing  mechanism  or  means  for  loading 
the  meter.  The  necessity  for  this  retarding  mechanism  is 
too  apparent  to  need  explanation,  and  has  been  fully  appre 
ciated  by  all  makers  of  recording  motor  meters.  In  the 
Thomson  meter  this  is  accomplished  in  the  most  simple  and 
satisfactory  manner  by  placing  on  the  shaft  a  thin  disc  of 
copper,  some  little  distance  below  the  armature.  This  disc 
rotates  between  the  poles  of  three  permanent  magnets,  as 
shown  here. 

The  fields  of  these  magnets  generate  Foucault  or  eddy 
currents  in  the  disc,  thus  forming  a  considerable  drag  or 
load  on  the  motor,  which  is  constant  and  proportionate 
in  its  action.  Thus  it  will  be  seen  that^  neglecting  fiiction^ 
which,  as  we  have  noted,  is  compensated  for,  the  meter  is 
proportionate  throughout,  for  torque  is  directly  propor- 
tionate to  the  product  of  current  in  armature  and  fields^ 
which  equals  amperes  x  volts — that  is,  torque  is  directly 
proportionate  to  power  or  watts  passing  the  meter.  Speed 
is  directly  proportionate  to  torque,  and  the  retarding  efi^ect 
or  generation  of  current  in  disc  is  directly  proportionate  tn 
speed  :  therefore  the  theory  of  the  instrument  is  consistetiL 
and  correct  throughout. 

Another  good  feature  of  the  meter  exists  in  that  the 
drag  or  load  is  considerable  ;  hence  friction,  which  is  the 
only  varying  quantity,  forms,  even  on  light  loads,  but  a 
small  projfoition  of  total  retarding  effect. 

The  indications  of  the  meter  are  shown  in  watt-hours  on 
the  dial,  the  first  wheel  of  whose  train  engages  with  a 
worm  on  the  shaft,  thus  connecting  it  with  the  revolutions 
of  the  armature.  The  five  dials  of  the  whole  train  will 
record  up  to  10»000,000  watt-hours — that  is  to  say,  approxi- 
mately 200,000  lamp  hours — and  it  is  only  then  that  the 


dials  alt  come  back  to  sero.     This  for  the  smaller  siie^ 

meters  without  coiifitants.  The  largest  sizes  will  register 
as  hi.gh  as  360,000,000  watt-hours  before  reaching  zero 
iigain. 

By  an  examination  of  this  dial  it  will  at  once  be  apparent 
that  the  friction  absorbed  in  actuating  the  recording 
mechanism  is  so  small  as  to  be  negligible,  as  the  power 
required  is  so  slight  that  it  is  scarcely  possible  to  move  with 
the  finger  the  first  gear,  which  engages  with  the  worm  on 
the  shaft  so  slowly  as  not  to  see  the  first  dial  hand  move, 
and  yet  when  the  meter  is  running  at  full  load  this  motion 
of  the  dial  hand  is  not  discernible.  Here,  then,  is  one  of 
the  two  possible  chances  for  friction  reduced  practically  to 
zero. 

It  is  essential  that  a  motor  meter  have  a  slow  rate  of 
revolution  so  that  no  [Ktesible  resistance  can  be  introduced 
by  reason  of  friction  of  the  gears  of  the  train,  or  on  the 
lower  and  only  bearing.  To  accomplish  this,  and  still  to 
uae  the  same  recording  mechanism  on  all  meters,  the  larger 
size  meters  are  made  of  such  electrical  dimensions  that 
their  rate  of  revolution  will  be  one-half,  one-thii'd,  one- 
sixth,  etc.,  slower  than  their  normal,  thus  keeping  the 
revolutions  of  all  meters  down  to  about  60  revolutions  per 
minute  at  full  load,  and  consequently  lengthening  the  life 
of  the  meter.  In  such  cases  the  corresponding  constants 
of  2,  3,  6,  etc.,  are  marked  on  the  dial,  and  by  which  the 
readings  are  to  be  multiplied.  These  constants  are  uniform 
throughout  any  given  sized  meter. 

The  only  other  point  in  which  friction  might  appear  is 
at  the  bearing  on  which  the  lower  end  of  the  vertical  arma* 
ture  shaft  rests.  This  again  is  reduced  practically  to  zero 
by  having  the  shaft^s  point  hardened,  very  carefully  ground 
and  highly  polished^  and  in  having  the  bearing  made  of 
sapphire.  This  jewel  is  inserted  in  the  end  of  a  brass 
screw,  which  passes  through  the  bed-plate  of  the  meter. 

If  the  jewel  should,  by  reason  of  a  continual  vibrating  or 
pounding  of  the  shaft  upon  it,  become  cracked,  the  point 
of  the  shaft  would  become  worn  and  the  meter  run  slow. 
To  prevent  the  occurrence  of  this,  the  jewel  setting  is 
mounted  on  a  small  spiral  spring  contained  in  the  hollow 
screw,  and  this  permits  of  the  bearings  following  every 
motion  of  the  shaft  and  presents  no  rigid  surface  upon 
which  the  vibrating  shaft  can  deliver  a  sufficient  blow  to  do 
any  damage.  The  calibration  of  the  meter  is  readily  and 
effectively  accomplished  by  moving  the  poles  of  the  per- 
manent magnets  towards  or  away  from  the  periphery  oi 
centre  of  the  disc,  thus  increasing  or  decreasing  its  speed 
until  it  become  synchronous  with  the  standard  instrument. 

We  have  seen  by  the  doscription  just  given  that  the 
theory  of  the  Thomson  recording  wattmeter  is  necessarily 
mathematically  correct,  save  from  that  slight  error  which 
is  induced  by  friction  on  the  lower  loads.  We  have  also 
seen  that  this  error  is  reduced  to  an  almost  negligible 
quantity  by  connecting  the  armature  into  the  circuit  in 
such  a  manner  that  the  current  passing  to  the  armature 
passes  first  through  the  field  coils,  thus  giving  a  certain 
initial  torque  which  is  present  at  all  times,  and  which  on 
low  loads  forms  a  considerable  portion  of  the  total  torque, 
this  initial  torque  being  bo  proportioned  as  to  almost 
absolutely  balance  friction,  the  meter  being,  in  fact,  poised 
when  entirely  free  from  load. 

It  may  have  occurred  to  some  that  as  the  size  of  the 
meter  increases  so  would  the  number  of  turns  in  the  field 
decrease,  and  therefore  a  meter  of  lOO-lights  capacity  would 
not  have  the  same  amount  of  initial  field  due  to  the  arma- 
ture current  passing  through  the  series  coils  as  would  a 
meter  of  small  capacity.  Strictly  speaking,  and  wei'e  no 
provision  made  for  it,  this  would  be  quite  true,  but  in  cases 
of  this  kind  the  initial  torque  is  mainUiined  by  the  insertion 
of  what  is  termed  the  shunt-field  coil,  wound  inside  of  one 
or  even  in  some  cases  of  both  the  series  field  coils.  In  cases 
of  this  kind  the  current  passing  through  ttie  shunt  field, 
acting  in  unison  with  and  in  the  same  direction  as  the 
series  fields,  and  then  through  the  armature,  maintaining 
approximately  the  same  number  of  initial  armature  field 
turns  and  the  same  initial  torque  to  counterbal.Lrice  friction. 

It  is  this  nicety  of  construction  which  on4btea  the 
Thomson  recording  wattmeter,  even  in  sises  as  large  as 
100  amperes,  actually  to  give  a  registration  on  loads  as 
small  as  one  lamp. 
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No  difficulty  is  experienced  in  adapting  the  Thotnaon 
recording  wattmeter  to  all  purposes.  Its  theory  and  its 
construction  is  good  alike  for  use  in  all  connections.  Thus, 
there  being  no  iron  whatever  in  the  frame,  in  the  armat-uro» 
in  the  field  or  cover  of  the  meter,  its  accuracy  remains 
unchanged  with  the  same  calibration,  whether  it  be  installed 
alternating  or  direct  current,  and  this  being  true  it  is,  of 

reourse,  obvious  that  no  variation  in  frequency  can  in  any 
way  affect  the  accuracy  of  the  meter. 

It  may  be  well  here  to  say  a  few  words  as  to  the  watt- 
hour  as  a  unit  of  measurement.  In  the  watt-bour  we  have 
what  may  be  very  honestly  termed  a  universal  unit  No 
matter  what  variation  of  voltage  the  meter  may  be  subjected 

^to,  no  matter  whether  operating  upon  power  or  upon  light, 
rbether  being  used  to  moasuro  the  output   from  a  station 

'or  to  measure  the  tot^il  input  of  electrical  energy  ittto  a 
house  having  but  three  tamps,  the  watt-hour  means  the 
same  thing. 

It  has  been  customary  with  many  manufacturers  to  adopt 
the  am(>ere-bour  as  the  unit  of  measurement^  but  the 
ampere-hour,  while  a  very  good  thing  for  ampere-meters,  is 
in  reality  no  measurement  whatever  of  the  energy  used 
except  at  one  fixed  potential.  It  is  a  recognised  fact  that 
a  recording  ampere-meter,  except  at  the  potential  for  which 
it  is  calibrated,  does  not  accurately  record  the  power 
passing  through  it ;  and  so  an  ampere  as  a  unit  designates 
only  half  of  the  question,  It  indicates  how  much  current 
has  been  used,  but  to  obtain  results  as  to  the  amount  of 
power  used  it  is  necessary  to  assume  or  determine  the 
voltage  ami  multiply  the  result. 

By  a  fortunate  coincidence  the  basis  of  charge  dependent 
upon  1,000  watt-bours  found  a  parallel  in  the  familiar  basis 
of  charge  for  gas.  That  ia  to  say,  experiment  has  shown 
that  1,000  cubic  feet  of  gas  will  give  about  ten  times  the 
illumination  of  an  incandescent  lamp  consuming  1,000 
watt-hours,  and  if  a  customer  has  been  pa3nng  2.00<jol.  for 
1,000  cubic  feet  of  gas,  he  would,  if  he  were  to  be  charged 
at  the  same  rate  for  his  illumination,  pay  20  cents  per  1,000 
watt-hours  for  his  consumptton  of  electricity. 

The  Thomson  recording:  wattmeter  is  made  for  lighting 
or    power   circuits   of    all   commercial    voltages,  and   for- 

■primary  circuits  of  alternating-current  stations  for  measuring 

Eihe  total  output  from   an   alternating   machine,   and  for 

IskBaauring  the  output  of  direct  current  of  light  or  [>ower 

fttions  in  sizes  from  lOampcre  to  an  inetrumont  as  high 

600-ampere  capacity,  one  meter  thus  being  capable  of 

'  measuring  the  output  of  some  of  the  largest  generators  now 
made. 

These  meters  are  also  made  to  record  on  a  single  dial  the 
summation  of  energy  from  both  sides  of  an  Edison  three 
vire  system,  and  to  measure  the  power  consumed  by  an 

^electric  car,  to  check  the  wastefulness  or  economy  of  the 
motorman  ;  in  fact  they  are  made  in  about  55  different 
forms,  varying  in  voltage,  amperage,  and  in  consLruction 
according  to  the  uses  for  which  they  are  intended. 

I  trust  that  these  brief  notes  have  sufficed  bo  convey  to 
you  an  ide*i  of  the  main  features  of  this  meter,  and 
perhaps  to  have  suggested  to  your  minds  some  other  points 
which,  in  the  limited  space  aflbrded  me,  I  have  not  been 
able  to  touch  upon,  in  which  case  I  will  be  pleased  to 
answer  any  question  I  may  be  able  to  touching  the  subject. 


ROYAL  METEOROLOGICAL  SOCIETY, 


At  the  monthly  meeting  of   this  society,  held  on  U'eclno&day 

[•vening  at  the  InBtitiition  of  CivU   Engineers,    Dr.  C  Theorlore 

^^Uliams,  president,  in  the  chair,   Mr.  Sholford   Bidwoll,  F.R.S., 

elivered  a  lecture  on  "Some  Meteorological  Problem?,"  whicti 

ru  lUustrated  with  numerous  photographs  andex|jeriment8.    The 

eoturer  said  that  one  of  the  oldoet  and  otill  uneolvod  problems  of 

Rneteorology  relates  to  the  origin  of  atmoiaipheric  electricity.  Many 

IlKMfliblefiourceshnvebeen suggested,  among  thera  bein^thceva{K>ra- 

^w>n  of  water  and  the  friction  of  du»«tlA(tcn  nir  iip;airiHt  the  eiuMi'fl 

•ttffAOOi    Ex[>erimenta  were  nhown  domoriHlrating  that  ova[>oraLion[ 

on  hot  sand  and  friction  uf  fnllin^^  sand  both  rau8c<l  electriticatiun. 

Having  granted  some  Auflicient  source  of  olcctriticaiion,  Mr.  Bid  well 

■Aid  that  it  is  not  difficult  to  account  far  the  ordinary  }>hcnomenn  of 

L(hunderf(torraf>.   Photography  htu>  nhnu-n  that  the  lightning  \]Q.t<U  of 

■Ihe  artifftfr,  forme<l  of  a  numboi  of  [torfoclly  Htraight  lines  arrnnged 

In  u  yJj<-?-«g.  hoe  no  resomblancc  to  anything  in  nature.    Tiie  normal 

or  typical  t!fti»h  i«  like   the  ordinary  spark  dincliurgo  of  an  dec 

trical  machine ;    it  follows  a  sinuous  course,  strikingly  simikr 


to  that  of  a  river  as  shown  upon  a  map.    The  neveral  variationf* 

from  the  normal  ty|>eall  have  their  counterparts  in  the  form«  taken 
hy  the  machine  s|Mirk  under  difloreiit  conditionfl,  and  the  known 
[>ro|JorticH  of  thcw  ttttiticial  dittchurges  may  be  uej*umed  to  atford 
Home  triilioation  aH  to  the  nature  of  the  corresponding  natural 
Ha^hcif  Thu."*,  for  example,  tho  ramifiofl,  or  branched  Ha*h,  from 
which  no  doubt  the  ilreuded  "  forked  lightning"  derives  ite  name, 
is  probably  one  of  the  moKt  harmlefls  forms  of  discharge.  Ever  Binco 
tho  time  of  Franklin  it  has  been  cuf»tomary  to  employ  lightning- 
rods*  for  tho  protection  of  important  buildings.  According  to  Dr. 
Oliver  Lodge,  these  are  of  no  use  in  the  case  ol  an  *' impulsive-rush" 
dipcharge,  which,  however,  in  of  comparatively  rare  occurrence. 
Ughtning-conductors,  however  well  constructeo,  cannot  therefore 
he  depended  upon  to  afford  perfect  immunitv  from  risk.  Mr.  Proeco, 
who  claimfl  t/O  be  personally  aormaintc<l  with  half  a  million 
lightniny-ronductors,  in  of  opinion  that  the  impulsive  rush,  though 
easily  producible  in  tho  laboratory,  never  occurs  in  nature ; 
but  it  HoemH  <piito  certain,  said  Mr.  Bidwell,  that  it  may 
occur.  Although  in  the  great  majority  of  caj^es  lightning- 
rods  will  protect  buildings,  yet  the  assumption  mode  by  tho 
older  electricians,  that  damage  to  buildings  necessarily  proves 
defect  in  the  lightning-rod,  is  an  unfoundecl  one.  Mr.  Bidwell 
made  some  remarks  as  to  tho  duration  of  a  lightning  Bash 
and  the  cauees  of  its  proverbial  ([utver  as  probably  due  to 
flashes  twice  or  thrice  rei>eated  on  tho  same  path,  Ribbon  flashes 
he  thought  due  to  moving  of  the  camera,  and  the  so-called  "  dark 
flashes  had  been  proved  to  be  due  to  leaving  the  camera  open  a 
little  lunger,  and  was  not  an  electrical  effect  at  kll.  Ue  suggested 
an  explanation  of  the  characteristic  darkness  of  thunder-clouds, 
and  demonHtrated  an  artificial  effect  by  electrifying  a  cloud  of 
steam  The  large  raindrops  which  fall  during  a  thunder  shower 
were  due  to  coalescing  of  arops  when  electrified.  The  lecturer  con- 
cluded with  some  observations  and  experiments  concerniag  the 
probable  cause  of  sunset  colours,  which  he  attributed  to  the 
presence,  in  greater  or  less  number,  of  minute  paitioles  of  dust  in 
the  air. 


COMPANIES'  MEETINGS. 


SCARBOROUGH  ELECTRIC  SUPPLY  COMPANY. 

On  Friday  last,  the  tirst  statutory  meeting  of  the  shareholders  of 
the  Scarborough  Electric  Supply  Company,  Limited,  was  held  at 
tho  Company's  oflBcee,  W2,  Weatborough.  Lieut. -Colonel  R.  P. 
Steble,  chainnan  of  the  Board  of  nirecbors,  presided. 

The  Chairman  said  that  the  meeting  was  a  formal  one,  being 
the  atatuiory  meeting  they  were  obliged  to  hold  within  four  months 
from  the  date  of  the  registration  of  the  Company,  and  he  did 
not  intend  to  do  more  than  expUin  what  had  been  already  done 
in  cuniiection  with  the  formation  of  the  Com|>any,  and  the  con- 
etructton  of  the  works.  Iti  the  first  inst-anco,  the  Corporation  bad 
tlio  [>ower  to  bring  electric  light  into  the  town,  but  they  came  to 
the  conclusion  that  it  would  be  wiser  to  let  a  private  company 
introduce  it  and  supply  it  for  a  term  of  years,  as  they  (the  Cor- 
fioraiton)  would  have  tho  [lower  to  purchase  at  the  e.\piration  of 
that  time.  A  concession  was  thereupon  granted  to  Mr.  Campbell 
Swinton,  und  he  set  about  at  once  to  form  a  company  to  carry 
out  the  order  he  had  obtained  from  the  Board  of  Trade.  Hfo 
ex[)enenccd  no  difficulty  in  doing  so.  He  asked  several  Scar- 
borough men  in  particular  to  become  directors,  and  he  induced 
him  (the  Chairman)  to  take  a  place  on  the  Board.  The  Chairman 
eaid  at  first  that  he  was  afraid  he  would  not  be  able  to  give  the 
necessary  time  to  the  duties,  but  he  eventually  consented  to  serve 
because  he  bad  always  felt  that  if  be  could  do  anything  to  benefit 
the  town  or  its  inhabitants  ho  was  only  too  glad  to  do  it.  He  had 
also  had  the  electric  light  installed  in  his  own  houBe  for  seven 
years,  and  therefore  it  was  not  a  question  of  electric  lighting  for 
nim«elf,  but  for  other  people.  The  Company  was  formed  with  a 
nominal  capital  of  £5().0()0 ;  and  the  Directors  then  ascertained 
what  tho  cost  of  starting  the  works  would  be.  It  was  estimated 
that  they  would  entail  an  expenditure  of  £20,000.  and  they  then 
determined  to  make  an  i^suo  of  shares  up  to  £20,000.  They  had 
not  the  slij?hto«t  dilUculty  in  realising  that  sura  of  money  ;  and  he 
was  now  going  to  make  a  suggestion,  with  which  ho  believed  the 
other  Directoi-s  would  agree,  that  they  should  increase  the  capital 
i^iill  further,  not  for  tlio  pur|K)se  of  calling  it  up  all  at  once, 
but  in  order  to  relieve  those  who  had  already  subscribed  and  to 
enable  bhem  to  extend  the  works  without  going  cap  in  hand  for 
the  money  and  paying  an  enormous  price  for  it.  The  Chairman 
then  went  on  to  narrate  the  troubles  the  Company  had  in  fixing 
upon  a  generating  station.  They  Hrst  looked  to  the  east  end  oT 
the  town.  The  suggested  site  there  was  too  confined  for  future 
extensions,  and  although  they  would  have  got  |>ermission  to  obtain 
a  passage  Chiou^fh  t^  the  se&  for  condensing  purposes,  their  engi- 
neer thought  that  the  risks  of  injury  to  the  sea- wall  and  to  the 
works  through  silting  were  too  great.  They  therefore  decided 
that  the  site  would  not  do.  They  then  looked  over  a  site  in  the 
centre  of  the  town,  which  he  candidly  told  them  he  would  have 
had  if  he  could,  but  afLer  going  into  the  matter  thoroughly  they 
found  the  site  would  not  furnish  the  space  require<l  for  storing 
the  water  for  condensing  purposes.  Condensation  saved  coal, 
an<l  they  couUl  not  get  on  that  site  space  to  supply  the 
2'iO,000  gallons  (>er  hour  which  would  be  utilise<l — flowing 
and  returning  —  when  the  works  got  into  full  operation. 
Then  Mr.  I'eocock  offered  a  site  in  Seamer-lano,  and  the 
Chairman  stated  the  conditions  under  which  it  had  been  secured, 
and  tho  progress  of  tho  works.  They  could  on  that  site  extend 
their  woiks  to  provide  100,000  lights  if  necessaryj  and  he  loo 


with  ^reat  ho[>e  on  the  proepecta  of  the  Com^wny.  He  wan 
not  one  who  talked  ubout  mftking  fortunes  in  tive  miuulee. 
but  they  had  pood  nrosnect*  of  pucceflc  Several  ithope  and 
private  houses  were  alreaay  wired,  and  if  they  were  only  to  pet  a 
portion  of  the  estimntcn  already  made  they  would  start  very  well. 
Many  people  made  reumrks  and  wrote  thinprt  about  cho  cost  of 
the  electric  light  without  duly  connidering  what  they  paid.  He 
was  not  going  to  tell  them  the  electric  light  wa.«<  ti»  cheap  ajt  gaj^, 
but  if  the  (  om|)any  were  well  eupjiorted  they  could  allbrd  to 
reduce  their  price  down  to  a  minimum  and  still  leave  a  fair  divi- 
dend to  the  shareholders  He  did  not  for  one  moment,  w  Chair 
man  of  that  Company,  wish  to  set  uji  the  Company  in  op}H>fi»ition 
to  the  gap  company,  bub  ho  woe  simply  eupporting  what  he 
believed  to  be  the  best  illuminant.  He  believed  goe  comfjanie^ 
had  a  great  future  a^  providers  of  motive  power,  but  they 
could  not  compote  with  the  electric  light  as  an  illuminant.  He 
then  de»cribc<i  what  he  considered  to  bo  the  advantages  of 
the  electric  light  from  a  health  (x>int  of  view,  and  al80  dwelt  on 
the  economy  whioh  cuatomerR  should  exercij»e  in  confluming  it  by 
putting  on  awitchea  which  would  onnblo  them  to  control  every 
single  light  they  used.  In  conclusion,  the  Chainnan  said  that  it 
had  been  often  remarked  to  him,  '*  I  cannot  understand  why  Scar- 
borough ie  BO  far  behind  the  tiraea.  You  aeom  to  think  you  can 
Btand  eim ply  upon  your  natural  attractions. "  lb  was  (>ointed  out 
that  Brighton,  BUickix>ol,  Eastbourne,  Morecambe^and  other  aeason 
places  had  the  electric  li^ht ;  but  that  the  Scarborough  Spa— 
which  was  practically  cloaed  eight  monthp  in  the  year— though  one 
of  the  grandeeb  places  in  the  kingdom,  if  illuminated  by  elec- 
tricity, wai*  deficient  of  that  light.  If  they  wanted  Scarborough  to 
advance,  people  said,  it  must  keep  pace  with  the  times  and  not  ex- 
pect to  gob  their  season  extendea  from  any  small  ideas.  If  Scar- 
borough did  not  do  so,  it  made  a  groat  mif^take,  and  he  mistook 
the  people  of  the  town  if  they  did  not  take  advantage  of  all 
modem  improvements.  Their  dealinga  with  tho  Corporation  so 
far  had  been  amicable,  and  they  had  not  had  the  Hiighbcat 
impediment  placed  in  their  way.  The  Compnny  would  do  their 
best  bo  serve  not  only  the  Corporation,  but  the  town  ceneraWV' 
and,  on  tho  other  hand,  he  hooed  the  townspeople  would  come  to 
the  support  of  the  Company,  for  the  light  woula  be  a  very  great 
improvement. 

ConnoiUor  Joha  Hall  then  read  the  folloH-ing 

liftport  of  the.  Archifects.—^The  architects  have  bo  report  that  tho 
several  works  in  connection  with  the  erection  of  the  generating 
station  in  Seamerroad  are  being  satisfactorily  proceeded  with  b> 
the  contractor,  "Mr.  William  Peacock,  sen.  Tne  excavations  for 
the  formation  of  chimneys  are  completed,  the  concrete  bottom  has 
been  filled  in,  and  the  brickwork  commenced.  This  also  applies 
to  the  work  in  connection  with  the  wells  to  the  enginehonse,  the 
footinge  to  the  engine  and  boiler  house  are  being  rapidly  pushed 
forward,  so  as  to  set  on  the  bricklayers  by  Monday  next.  The 
excavations  for  the  pond,  which  cover  an  acre  of  ground,  are  well 
in  hand,  a  large  number  nf  men  and  hordes  and  cnrts  being  ongage<l 
thereon.  Mr,  Saul  <tho  clerk  of  the  works)  \e  in  constant  attend- 
ance on  tbe  works,  and  exercises  every  care  in  order  that  the  work 
may  be  thoroughly  well  done,  and  we  have  every  reason  to  hoj^ie 
that  the  whole  of  the  works  will  be  com[)leted  by  the  time  agreed 
upon, 

The  Enffinetr^a  Report.— The  managing  director  and  consulting 
engineer  (Mr.  A.  A.  Swinton)  presented  a  report,  from  which  we 
extract  the  following  :  In  tho  present  early  stage  of  the  Company's 
existence,  there  is  not  very  much  to  say,  except  to  describe  gene- 
rally tho  plant  that  is  being  supplied  for  generating  and  distribut- 
ing electricity.  The  generating  plant  that  lias  been  ordered,  and 
which  will  probably  be  snllicient  for  some  little  time  to  corae,  will 
contjist  of  two  independent  sets  of  engine-dynamo,  each  set  being 
of  about  200  b.p.  and  capable  of  supplying  150  electrical  units. 
The  engines  are  of  the  Parsons  steam-turbine  type,  and  drive  the 
dynamos  direct  at  a  speed  of  about  5,000  revolutions  per  minute, 
or  about  80  per  second.  After  referring  bo  the  towns  where  such 
machinery  had  been  in  use,  the  engineer  went  on  to  say  that  steam 
would  be  suppliefl  to  tho  engines  at  l'20lb.  steam  pressure  by  two 
Lancashire  boilers,  each  'J8ft  long  by  7ft.  Gin  in  diameter.  The 
supply  station  will  be  furnished  with  the  usual  complement 
of  subsidiary  machinery,  consisting  of  two  feed-pumps^  travel- 
ing overhaul  crane,  switching  apparatus,  measuring  and 
reguhitinp  apparatus,  etc.,  all  oT  a  very  complect  description. 
The  capacity  of  bho  machinery  now  arranged  for  and  ordered  is 
300  units,  or  about  40O  h.p..  sufficient  to  supply  al>out  7,000 
lamps  ;  the  buildings  are,  however,  being  buvit,  and  tho  |X>nfl 
excavated  with  a  view  to  ultimate  reijuiremontH.  The  engine 
house  will  take  five  Additional  sets  of  engine-dynamos  and  con- 
densers, and  the  boiler-houeo  is  being  so  built  that  as  future 
boilers  are  rotjuired  they  can  be  added.  The  ultimate  capacity  of 
the  buildings  being  about  5(^,000  lamps,  'a  number  that  is  not 
likely  to  be  reached  in  Scarborough  for  many  years  to  come. 
After  referring  to  the  sanction  of  the  CorfK)ration  having  been 
obtained  to  a  pressure  of  2,000  volts,  the  engineer  goes  on  to  Htate 
that  it  may  be  well  to  point  out  that  this  high  pressure  is  not 
really  a  matter  that  concerns  the  pubUc  at  all.  Whatever  the 
pressure— high  or  low— ^  that  is  sent  out  from  the  generating 
station,  such  pressure  is  invariably  reduced  to  a  perfectly  harm- 
less 100  volts  before  it  reached  the  consumers'  wires  and 
lamps.  It  is  right  to  point  this  out,  as  those  interested 
in  decrying  electric  lighting  raise  the  question  of  its  safety.  Aoci- 
dents  will  sometimes  happen.  Gas  does  explode  on  occasion,  and 
accidents  have  been  known  with  electricity.  The  fact,  however, 
may  be  maintained,  without  fear  of  contradiction,  that  while  with 
gas  it  is  usually  the  public  that  suffer,  with  electricity  it  has 
invariably  been  the  sapply  companies'  own  employes  that  bad  been 


hurt.  Since  the  introduction  of  electricity  some  10  years  ago, 
there  have  been  only  six  fatal  coses  in  Great  Britain  altogether, 
but  one  hiul  only  to  read  the  daily  papers  to  see  how  very  different 
it  is  with  gas.  Referring  to  tbe  mains,  he  said  it  is  profX)ded  to 
lay  down  about  1^  miles  of  these  in  the  first  instance.  This  length 
will  cover  the  chief  business  and  residential  f|uartorp  of  tho  town, 
and  thereafter  extensions  can  be  made  as  the  demand  arises.  The 
mains  will  consist  of  highly-insulated  cables  drawn  into 
cast-iron  pi[>es,  and  laid  under  the  footways,  with  junction- 
boxes  about  every  50  yards.  Referring  to  Newcastle-on  Tyno 
and  Cambridge,  where  similar  machinery,  otc. ,  are  u«e<i  as 
proposed  at  Scarborough,  he  pointed  out  that  at  tiie  latter  place 
the  company  was  making  a  good  profit,  and  the  former  paid  lost 
year  a  0  per  cent,  dividend,  and  this  year  5A  \ier  cent.  Thie  is 
doubly  encouraging,  since  he  said  gait  in  Newcastle  is  much 
cheaper  than  in  Scarborough.  This  brings  us  to  the  uuestion  of 
the  price  which  it  is  pro[>osed  to  charge  for  electricity.  The 
Company  have  f»ower  to  charge  7d.  pet  unit,  which  is  equivale 
to  A  farthing  per  hour  for  an  S-c.p.  lamp.  For  large  consumer! 
however,  it  is  proposed  to  make  a  considecablo  rebate,  amountin 
to  2.1  per  cent.,  to  those  who  have  a  large  number  of  lamf>s  an 
burn  them  for  long  hours. 

Mr.  J.  W.   Woodall    suid  so  far  us  ho  had  been  able  to  see  th 
sharoB  of  tho  Company  had   been   remarkably  well  taken  up,  an 
he  trusted  that  in  a  short  time  the  whole  system  would  be  extended,* 
and  become  more  [)opular  in  the  town. 

The  retiring  directors,  the  ex-Mayor  (Lieut-Colonel  Steble),  Mi. 
J.  \V.  Woodall,  J.P  ,  and  the  Mayor  {Mr,  John  Dale),  were 
re  elected. 

On  the  motion  of  the  M«yor,  seconded  by  ICr.  D.  Edwards, 
Mr.  C.  E.  Bradley  was  appointed  auditor  at  a  remuneration  of 
ITi  guineas  per  annum. 

Mr  F.  Bright  asked  if  there  was  any  period  specified  when  the 
n  orkti  might  be  comiileted.  ^h 

The  Chairman  replied  that  he  could  not  give  a  guarantee,  bi]|^| 
they  exi_»ected  early  in  July.  ^H 

A  vote  of  thankn  having  been  passed  to  the  Chairman  on  the 
motion  of  Mr.  Kdwarda,  seconded  by  Mr.  7,  Bright,  the  meebing 
terminated.  ^M 


BIRMINGHAM  ELECTRIC  SUPPLY  COMPANY,  LIMITED. 

The  third  annual  meeting  of  the  Birmingham  Electric  Supply 
Company,  Limited,  was  held  on  Thursday  last  week  at  the  offices 
in  Dale  End. 

The  Chairman,  in  moving  the  adoption  of  the  annual  report, 
said  that  the  (.'ompany's  experience  for  1890  might  be  summed  up 
as  slow  but  Htewly  and  sabisfactory  progress.  Tho  number  of 
lamps  being  supplied  at  the  close  of  1891  was  5,480,  and  at  tho 
cloHO  of  IM9'2  tho  number  was  H,.S*29,  the  average  for  the  whole  of 
Ini^t  yent'  having  been  ti,K30,  as  compared  with  3,1.'^5  for  tbe  nine 
months  preceding.  The  number  of  consumers  increased  during 
last  year  from  13.3  to  *J23,  and  was  still  increasing.  It  was 
satisfactory  ta  note  tho  increasing  demand  for  the  arc  Ugbt,  show^. 
ing  that  consumers  were  fully  alive  to  the  fact  that  no  light  wa 
more  economical,  not  even  the  city  gas.  The  Company's  cost  q 
pn^uctton  Porn|iared  favourably  with  that  of  any  other  company] 
in  England,  bub  it  was  a  m;ittor  of  regret  that  in  contracts  fo 
fittings  the  margin  of  profit  was  so  small.  Last  year  th 
profit  under  that  head  amounted  to  £260.  In  the  majority 
cases  the  Conipiny  could  not  attempt  to  do  work  at  the  prices  i 
which  other  contractors  under  the  pressure  of  competition  wer 
prepared  to  do  it,  Since  tho  last  annual  meeting  they  had  issuei 
thewholoof  the  remaining  share  capital,  and  the  Company  wa 
now  in  the  satisfactory  position  of   having  its  entire  share  capi( 

§  laced,  and   being  entirely   unfettered  by   preference   shares 
ebenbures— a  state  of  affairs  that  was  rather  unusual  with  olectriQ 
supply  companies  in   the  United  Kingdom.     The  Directors  pro-l 
posed   to  aad   to  the  depreciation   reserve  fund  £1/279,  bringing] 
that  fund  to  £l,fj36.     This  was  considered  ample  for  the  time  th0 
Company  had  been  in  existence.  Before  recommending  tho  payment! 
of  n  dividend,  the  Directors  thought  it  witM},  in  viow  of  tho  oxistonoc 
on  the  other  side  uf  the  balnnce-Hheeb  of  the  item  of  £1,6S5  pre*J 
liminary  expenses,  that  something  should  be  done  towards  creating 
a  general  reserve  fund.     They  therefore  proposed  to  carry  £250  < 
the  year's  profits  to  that  fund,  and  to  declare  a  dividend  of  3^  [ 
cent.     This  dividend,  he  thought,  would  be  considered  satisfactor; 
by  the  shareholders  considering  the  time  the  Company  had  been  ' 
work.     It  was  rather  astonishing    to  him  that  some  of  their  large' 
bunkn  and  other  estabti^htnenls  bad  not  yot  adopted  the  light,  t>o 
the  advant-ajjes  of  which  the  proprietors  seeme<I  to  be  fully  alive. 
The  chairmnn  of  one  of  the  largest  banks  in  Birmingham  remarke  * 
that  lie  did  nob  hesitate  to  say  that  tho  entire  cost  of  tho  chana 
would  be  saved  to  the  bank  in  the  improved  health  of  tbe  stan 
In  reference  to  the  pro|>osod  extension   to  Edgbaston  and   th 
jewellers*  quarter  the  Com|)any  had  been  treate<l,  as  it  always  had' 
been,  vith  the  greatest  courtesy  by  the  Corporation,   bub   in  view 
of  the  attitude  of  the  committee  to  which  the  matter  was  referred. , 
they  had  abandoned  the  intention  to  apply  for  increased   power 
this  session.     Tbe  Company,  however,  would  bring  the  Doatter  for-'^_ 
ward  again  as  soon  as  poeaible,  and  would  press  its  claim  upon  the 
(^orjjoration,    unless    the   Corporation    decided   to  supply   those 
districts  itself. 

Mr,  C.  A.  HarrUon,  in  seconding  the  motion,  said  that  the 
shareholders  hod  reason  bo  be  most  grateful  for  the  resalta  which 
had  been  achieved. 

The  motion  was  carried  unanimously,  and  the  retiring  directors 
(Messrs.  U.  S.  Albright  and  Mitchell)  and  the  auditors  (Meesrs. 
Sharp,  Parsons,  and  Co.)  were  reelected. 
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NEW  COMPANIES  REGISTERED. 


} 


Oftwostry  Klectrlo  Liffbtlns  and  Pow^r  Compaay«  Limited. — 

Registered  by  Jordan  and  Sons.  I'JO.  riumppiyUne.  W.C,  with  a 
CApitftl  of  £1(),(KK>  in  £1  slmres.  Object:  to  carry  on  the  business  of 
ft  company  for  the  supply  at  Oswestry,  or  elsewhere,  of  electricity 
in  all  it8  branches,  and,  in  [^arLicular,  to  supply  by  electricity, 
liiC^t,  hent,  and  power  to  any  |>©raon,  firm,  company,  oi*  corpora- 
tion, municipal  or  local  authority,  and  to  create,  accumulate,  and 
distribute  electricity,  raapnctism,  or  any  other  similar  agency. 
The  subficribcr«  are  :  W.  \V.  ConIw>n.  08we»try,  charterel  ncc<iun 
taiit :  E  M.  Oordnor,  Otiwoetry,  ironmonpor  ;  K.  h.  Hughon, 
Oswestry,  draper;  F.  F.  Loader,  Oswestry,  bank  manager:  A. 
Mareball,  Oswestry,  printer,  etc.  ;  J.  Marshall.  OMwefltry,  iron- 
monger ;   R.  Taylor,  Oswestry,  station uiiifiter. 

Kbeneier  Tlmmlns  and  Sons,  LimUed.  — Re^^istered  with  a 
capital  of  £'JO,U(K),  in  £'H}  nharoH,  to  actunre  and  take  over  as  a 
going  concern  the  buainest*et»  of  en^uieor?,  ironfouiidere,  con- 
tractors, heretofore  carried  on  ut  Runcorn,  (.'he*»ler,  and  elsewhere, 
under  the  style  of  Ebenezor  Timmin*,  and  to  carry  on  the  bu.-^ine-w 
of  civil,  mechanical,  electrical,  marine,  artesian  well,  and  jjencral 
engineers,  ironmasters,  braf'sfounders,  motal  workers,  metallur- 
gists, Bhipownera,  and  all  auxiliary  trades. 


BUSINESS  NOTES. 


Interlaken  is  to  have  a  central  station. 

Dresden.— The  al  tern  at  inji^-cu  iron  t  system  is  to  be  uifod  at 
Dresden. 

Xleotrlo  Loom. — ^The  Thom^fon  Welding  Company  have  pur- 
chased the  patents  of  the  Lombard  electric  loom. 

Bnddersflold.  —  Tenders  for  wiring  the  Market  Hall  at  Hiid- 
derstield  are  invited  by  the  Corjjorution  by  Ist  April. 

Colomlio. — The  question  of  conftructinj;  tramways,  electric  or 
other,  at  Colombo,  is  being  discussed  by  the  Town  Council. 

n«tn  -  Lighting. — It  ih  intond&rl  to  li^ht  up  the  railway 
carhagee  of  the  Berlin  Town  and  Circular  Railway  by  electricity. 

Indian-Ink  Stand. — The  aijjueibable  stand  we  mentioned  for 
_  draughtsmen's  Indian  ink  is  made  by  Reeves  and  Sons,  of  Cheap- 
H  side. 

H  Preston. — The  Hhopkeepors  of  Church -street  and  Friargate,  at 
■  Preston,  are  clamouring  for  the  extension  of  the  electric  Tight  bo 
H^  their  digtrict. 

^^jdkslvridge.  — The  Axbridgo  (Soniors>et)  Local  Board  have  agreed 
^PtB^ueet  u  representative  of  the  Brush  Company  and   hear  what  is 
to  be  said  in  favour  of  the  electric  light. 

Zoticli.— The  Zurich  central  .station  is  being  increased  by  a 
150-h.n.  Kapp  alternator,  and  the  Oorlikon  Company  are  building 
two  otncr  MOO  h.p.  alternators  for  Zurich. 

Western  and  BraxUlan  Telegraph  Company.— The  rocoiptR 
for  the  pa-«t  wook,  after  floflnr_'tiii|;  17  jklt  cent.  |ui>yablo  to  tho 
I^ndon  Phitino-BrA/.tlian  Company,  were  lil,  JSJ^. 

Kosaia.— Tho  French  Continental  Compagnie  Etlisoii  has  re- 
ceived authority  to  exploit  electricity  iti  all  h^f  branches  in  St. 
rotcrrtburg,  Moscow,  OdcfSii,  Kiev,  Tula,  Warsaw,  and  Twer. 

Chesterfield. — Tho  Elooliic  Ltghtin^^  Cbnuiiittee  of  UieCheKtor- 
licld  Corporation  have  decided  to  cull  in  an  oxjjerL  to  advise  them 
as  to  tho  best  method  of  iiitroducintr  electric  lighting  into  the 
town. 

Australia.— Mr.   A.    F.    VViLlianiBon,    late    of    the   Williamson 
Electrical  and  Engineering  Company,  of  Sydnoy,  hii»  commenced 
practice  at  *J55,  (<eorget^trtict,  Melbourne,  la^  consulting  clot^trical 
^  cogiiioer. 

J^M^alUo  on  tho  Liverpool  Overhead  Railway.  — T)ic  number  of 
rpiiMc nger^    who    travollod    by    the    Livcrfiwd    Overhead    Railway 
during  tho  week  ending   l*ith  innt.  was   104,140,  and  ttko  roceiptH 
were  £I,0();{. 

Reddlteh.  — At  tho  Re<lditcli  Local  Board  Mr.  T.  Kvuns  [MM:tt- 
ponod  till  a  later  meobiiiu-  tho  resolution  of  whicli  he  had  given 
notice,  that  the  Board  snould  apply  for  a  provisional  order  for 
lighting  the  town  with  electricity. 

Montrose. — Notice  hae  been  given  to  the  Montroeiti  Municipal 
C^rporatiori  by  Mr.  Strachan  that  he  will  move  for  appointment 
of  -A  committee  to  consider  the  propriety  of  having;  the  town  lighted 
by  electricity,  to  be  generatei,!  by  the  uae  of  the  river. 

Swltserland.  -One  of  the  moat  beautiful  little  valleys  of  Saxon 
Switzerland,  wo  learn,  has  been  used  as  a  water-[>ower  centre  for 
electric  lighting,  to  supply  Schandau,  KmiijE^stein,  Stolpon, 
Wahlen,  Itohna,  and  quite  a  number  of  other  small  towns  within 
a  radius  of  10  miles. 

Swansea.  —At  the  meeting  of  the  Swansea  Public  Library  Com* 
mibtoe  last  week,  application  wa8  recommended  to  be  made  to  tho 
electric  light  comiwny  for  an  estimate  of  the  cost  of  lighting  the 
Central  Library  with  electric  lit^ht.  The  report  was  adopted 
without  discussion. 

Sonthond  Pier. — At  the  Southend  Town  Council  meetifi^  on  the 
[fith  inst.,  it  was  resolved  to  raise  a  loan  of  £4,(X>0  for  providing 
I  further  electrical  plant  and  cars  for  the  pier.  Tho  tender  oT 
\  Messrs.  Crompton  and  Co.,  of  Cliclmsford,  fur  aildittonal  plant  in 
'  connection  with  tho  pier  tramway,  amounting  to  £1,9SU,  was 
accepted. 


city  and  South  London  Railway  Company. — The  receipts 
for  the  week  ending  March  12  were  £859  against  £876  for  the 
corresponding  |jeri<Kl  of  last  year,  or  a  decrease  of  £17-  The 
total  receipts  for  1S93  »how  an  increase  of  £1,023  over  those  for 
the  corres|)onding  period  of  1892. 

Portable  Transforiners  — The  Sir  David  Salomons  portable 
high-tension  transformers  will  bo  put  on  sale  by  the  General 
Electric  Company  at  about  two  guineas  These  interesting  trans- 
formers are  being  made  by  Messrs.  Pyke  and  Harris,  the  sale 
being  in  the  hands  of  the  General  Electric  Comfrany. 

Personal.— Mr.  A.  B.  Gill  ha»  lately  joined  the  hrm  of  Messrs. 
J.  Stone  and  ('o.,  engineers,  Dcptford,  as  manager  of  tlie  electrical 
dei»artmenfc.  Messrs.  Stone  are  a  large  firm  giving  employment 
to  several  hundred  men,  the  works  occupying  a  lar^o  plot  of  ground 
near  New  Cross  Junction.  The  wuiks  are  being  extended  to  take 
in  electrical  engineering. 

Chlswlok.— At  the  Local  Board  meeting  last  week,  the  clerk 
reporled  concerning  tho  lighting  of  Chiswick  with  electricity,  and 
tho  oommunicationei  with  Meesrs.  Bourne  am}  l*rnntand  the  Board 
of  Trade,  that  ho  was  about  to  wait  upon  tho  Board  of  Trade  in 
reference  to  the  matter,  and  ho|je<l  that  Mr.  Complon,  the  chair- 
man of  the  Board,  would  accompany  him. 

Barnet. — The  Board  of  Trade,  after  careful  consideration  of  the 
objections  of  the  Barnot  and  Histrict  Ratepayers'  Association, 
propose  to  grant  the  electric  light  provisional  order.  They  point 
out  that  it  will  be  necessary  for  the  Barnet  I..ocal  Board  to  obtain 
the  consent  of  the  Local  (lovernmenb  Board  before  they  can  borrow 
money  to  give  effect  to  the  provii<tons  of  tho  order. 

Wlgan.  —By  reason  of  the  jietition  of  the  National  Telephone 
Company,  the  Parliainoatary  Commiltoo  of  the  Wigau  Town 
Council  nave  decided  to  abandon  ihe  a[>ptication  for  (wwer  to  work 
by  electricity  "other  than  by  electric  power  carried  with  the 
carriages  on  tramways,'"  which  would  dispense  with  the  objec- 
tions raised  in  tho  petition  of  the  telephone  com|iany. 

Craig  y-Kos.  —  We  understand  that  the  extension  of  elootrical 
work  at  Madame  Patti-Nicolint's  is  more  exloni^ive  than  our  note 
of  last  week  sutrgested,  and  therefore  the  amount  being  soent  is 
also  far  larger  than  was  mentioned.  Messrs.  Bergthoil  and  Young 
are  the  electrical  engineers  doing  the  work,  and  wo  hope  in  a  short 
time  to  be  able  to  give  full  particulars  of  the  whole  extension. 

Aberdeen  Barbour  Quays. — Aberdeen  Harbour  Commissioners 
have  rejected,  by  V.i  to  10  votes,  a  proposal  by  Treasurer 
Bisset  to  ask  the  Docks  Pilotage  Committee  to  report  as  to  the 
propriety  of  having  tho  harbour  quays  lighted  with  electricity, 
Mr.  Bisset  stated  that  the  e.Kjwnse  of  lighting  tho  harbour  with 
gas  last  year  was  £:iH8  5s.  2d.,  whereas  electricity  would  cost 
£1,320  \ter  annum, 

Stockton. —At  tho  inonthly  muetiujj  uf  the  Stockton  Town 
i'ouncil,  attention  wa«  callewl  to  the  condition  of  tho  tram  lines, 
but  it  was  stated  that  it  was  expected  a  now  company  would  before 
lonj:  be  formcil  who  would  use  electricity  as  tho  motive  [>ower. 
Tlio  present  company  h:id  recently  realiHwl  a  iwrtion  of  their 
Darlinj^ton  projierty  for  £HO<l,  and  were  Kf>"K  l^  *pend  tl  in  im- 
proving thu  Stockton  lino. 

Harrogate.  — At  the  monthly  meetiHg  of  the  Harrogate  Town 
Council  litld  on  Monday  tho  Town  Clerk  rci»ort<d  a.-^  to  tho  oxbcn* 
sion  of  time  for  the  carryinjj  out  of  tho  electric  llt;htirig  onler,  and 
he  also  presented  a  ro}X)rt  from  ttio  town  clerk  i4  Scarborough  ns 
to  the  stujis  which  had  been  taken  there  for  tho  transference  of 
the  |iowcrrt  of  tho  <'or|xiratioii  to  n  company,  and  it  was  resolved 
tlv.it  the  S|w.'i  ial  4'omiiiittcc  slmuld  prepare  a  further  rci>ort. 

Llangollen.— At  the  Llauj^olli-n  IxK'al  Board  lust  week,  Mr, 
Davios  siiitl  that»  in  rojiard  to  tho  (|uostion  of  lighting  the  town 
by  electricity^  two  or  throe  engint«rs  had  expressed  themselves 
vety  much  in  favour  of  the  schomc.  Ho  had  recoivc<i  tho  ref>ort 
of  one  of  them,  but  ha/l  not  got  tho  one  ho  thought  would  be  the 
host.  Under  tho  ctrcuinstjinces  ho  would  ask  the  |>ormission  of 
the  Board  to  defer  the  mutter  for  a  month.     Ij^jivo  wjw  granted. 

Placard. —  Wo  have  received  a  wall  pla(>an1  from  MesHrs. 
Arnfrcws  and  Prcece,  Borough  Mill,  Bradford,  setting  forth  !the 
value  of  I'reece  dynamos  when  driven  by  gasengines  and  Dowsoii 
gas.  A  "sweetly  pretty  "  youa;;  lady  gazes  witn  an  ecstatic  air 
at  a  pendant  electric  light,  supplied  from  one  of  the  aforesaid 
dynamos.  We  notice  that  thin  illuhtratioii,  like  so  many  other 
electrical  illustrationa,  lias  been  done  by  that  clever  draughtsman, 
Mr.  A.  Snell. 

Dewsbory.  — The  Lighting  Committee  of  the  l^ewsbury  Town 
Council  at  the  la^it  moetin|f  submitted  minutes  stating  that  alter- 
native plans,  prepared  by  Mr.  W.  H.  Preoce,  for  the  laying  out  of 
the  old  gasworks'  site  as  a  central  station  for  electric  lightin)^ 
were  submitted.  It  was  decided  that  Mr.  W.  H.  Preece  be 
engaged  as  consulting  and  superintending  engineer.  The  com- 
mittee are  to  inspect  the  Liver|>ool  elfNStric  station  on  the  ITth 
iiist.     Tho  motion  was  carried. 

embankment  Lighting. — On  tho  recommendation  of  the  High- 
ways Conirnittoe,  tho  I>on<ion  C/ounty  Council  approved  of  the 
appropriation  of  a  piece  of  land  adjoining  the  Charing  Cross  Dis- 
trict Railway  Station  for  the  purposes  of  a  generating  station  in 
connection  with  the  electric  lighting  installation,  for  which  the 
Council  was  seeking  jwwers  in  its  General  Powers  Bill  of  this 
session,  for  the  Victoria-embankment  and  ornamental  gardens,  and 
the  Westminster  and  Waterloo  Bridges. 

Houses  of  Parliament. —The  First  ("ommissioner  of  Works 
intends  to  ask  for  a  vote  of  £12,0(J0  to  extend  the  electric  lighting 
orrangemeuts  in  both  Houses  of  Parliament.     Only  £1,600  will, 
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however,  be  expended  m  the  coming  year.  The  cost  of  electric 
lighting  last  year  in  the  House  of  Commons  waa  £1,800.  The  gaa 
in  both  Tfouftes  and  in  the  ollicef-  and  halhi  thoi'cto  |>ert.aining  cost 
£2,775.  Oil  htrnfie,  almoHt  entirely  superceded  by  the  electric 
light,  myfiteriounly  coftt  over  £l,:i(K)  a  sesaion. 

BdlnburglL  — Prof,  Kennedy  has  forwardetl  hie  report  to  the 
Lord  Provoflt'B  rommitteo  of  Edinbun^'h  Town  Council  on  the 
<)uef)tion  of  the  electric  lighting  of  the  city.  The  rejjort  will  be 
considered  at  a  meeting  of  the  Loi-d  iVovoet'e  Oommilt«e  thin 
week.  The  efltimaie  for  a  central  inBtallation  for  the  eehedule^l 
area  is  £.S.'),U0O.  In  the  report  the  rpiesUons  of  low  and  bigli  tension 
are  discusae<l,  and  certain  rocommondatione  are  made  which,  it  ia 
undenttood,  include  the  adoption  of  botli  systemB  under  certain 
conditions. 

Bolton.— .-V  subcommittee  of  the  Cor[>oration  had  under  con- 
sideration on  Friday  laet  the  applications  received  from  candidates 
for  the  post  of  resinent  electrical  engineer.  Altogether  there  were 
62  applicants,  and  of  tho«o  eight  were  sctectod  to  appear  before 
the  committee  at  their  next  meeting.  They  are  aa  follows  : 
Thomas  Barnard,  of  Wigan  ;  H.  ('.  (.  rewa,  Manchester  ;  W.  A. 
Heyee,  Bolton  ;  Thomas  Oddy,  Rochdale  ;  J.  B.  Mitchell,  Brad- 
ford ;  Joseph  Shephard,  Leeds;  J.  H.  Ryder,  Halifax  ;  and  C.  II. 
Yeaman,  Liverpool. 

Dondoe.—Tlie  engine  and  dynamo  room  of  the  Dundee  central 
station  is  largo  and  airy,  and  in  admirably  liii^hted  by  a  series  of 
roof-lights.  The  room  is  (55ft.  long  ami  'jr/ift.  wide,  and  it  i?* 
decorated  with  enamelled  brick,  witK  a  dado  of  coloureti  bricU. 
There  are  six  engines,  four  of  135  i.h.  p.  each,  and  the  remaining 
two  of  60  i.h.p.  The  dynamos  are  coupled  direct  to  the  engine 
shafts  on  the  same  bed-plate.  An  air  condenser  ha^  been  placed  on 
the  roof  of  the  boiler-houfle,  and  this  is  a  feature  of  the  workr* 
which  19  particularly  interesting. 

Brlstaton.— An  enquiry  was  held  at  the  Town  Hall  Ust  week  by 
Mr.  Ingram  B.  Walker  and  Major  Cardew,  H.  E. ,  in8|.MScton* 
unpointed  by  the  Board  of  Trade,  with  reference  to  the  applirailion 
01  the  Brighton  Electric  Li^jhting  Company  for  a  provisional  order 
to  supply  electricity  for  public  and  private  purpo*!eH.  Mr,  Cattle, 
Q.C.,  representod  the  electric  lighting  company  ;  Mr.  Hugh  J, 
Verral!  ap[M»ared  on  behalf  of  a  committee  of  the  customers  of  tlie 
company  ;  and  Mr.  Fletcher  Moulton,  Q.C.,  and  Mr.  C  *;.  Hoxnll 
were  counsel  for  the  Brighton  Corporation,  who  opiwsed  the 
application. 

City  Lighting.  — A  transformer  sub-station  for  the  City  of 
London  Electric  Company  is  being  b\iilt  in  the  middle  of  Salis 
ttury-stjuaro,  neur  our  ofhces.  We  hope  our  ty|)es  nmy  be  set  by 
electric  light  before  long,  and  even,  wno  know»,  the  [>ret^HeM  driven 
by  electric  motors.  Unfortunately,  for  the  latter  pur(M)t*G.  alter 
nating-ciUTcut  tnotorH  are  not  yet  commorcially  available  in  tlio 
same  manner  that  are  direct-current  motoiH.  There  would  be  an 
enormouH  demand  for  electric  niotorn  LKilh  in  the  day  and  in  (ho 
small  arirl  early  houru  if  tlioy  could  bo  got  within  the  reach  of  the 
printing  jMC-'f'L'--. 

Sheffleld  Telephone  Subscribers  — A  meoting  of  the  committee 
appointed  to  watch  the  intereets  of  the  subscribers  to  the  National 
Telephone  Company  in  the  ^Shotiicld  district  took  |>tticc  lust  week, 
Mr.  R.  Beltitt,  ex  master  cutler,  occupying  the  chair.  Some  time 
ago  a  form  of  agreement,  pre^wired  by  the  committee,  was  sub- 
mitted to  the  telephone  comjMiny.  The  com|>ttny  suggestefl  cei  tatn 
moditications,  ami  the  agreement  was  adopted  in  its  altered  form. 
A  copy  of  the  agreement,  with  a  circular,  will  bo  cent  to  all  mib 
scribers.  The  committee  recommend  subscribers  to  sign  the 
altered  form  ol  agreement,  but  not  for  a  longer  period  than  \'2 
months. 

Cheater.— The  Chester  Town  Cx)uncil  lm\e  decided  that  the 
arrangeraentj^  for  lighting  the  cibv  should  be  continued  until  1894. 
Mr.  Browne  iwk&d,  inoidenUiUy,  how  the  electric  lighting  systom 
was  going  on.  The  TownClerk  replied  thatlhe  committee  had  called 
in  one  doctor,  but  before  taking  his  advico  they  thought  thoy 
would  have  a  second  opinion.  Mr.  Browne  :  In  the  meantime  the 
patient  may  die.  The  Mayor  did  not  think  they  wouhl  pufTer  by 
the  delay,  as  the  light  was  being  (►erfectod.  This,  wo  l>eg  to 
assure  his  Worship,  is  an  excuse  for  delay  that  catmot  be  sub- 
stantiated. As  i>erfect  a  light  an  Chester  wants  CAn  be  obtiiined, 
and  nt  once. 

KdinbuTKh  and  Lelth. — At  the  annual  dinner  ot  the  Kdinburgh 
and  I^ith  <ias  ('ommis«ton,  Mr.  Turnbull  Smith  proposed  "  The 
Corporation  of  Edinburgh,"  which  was  responded  to  by  the  ix>rd 
Provost,  who  spoke  of  the  prospective  introduction  of  the  electric 
light  into  £dinDurgh,  and  referred  to  the  re|^>ort  wliich  they  had 
received  that  day  from  the  consulting  electrical  engineer.  The 
Lord  I'rovoet  eaicf  he  believed  that  while  undoubtedly  the  electric 
light  would  be  a  keen  competitor  of  the  go*,  the  gas  corporation 
would  in  no  wise  sutler,  as  the  gas  would,  as  in  other  places  where 
the  electric  light  had  been  introduced,  be  largely  use<l  for  other 
puri>OHe0  than  as  an  illuminant. 

Klectrlo  Tramway*  In  Vienna.— The  Anglo  Austrian  Bank, 
says  Itirltustneit  are  n^oiiating  for  the  formation  of  u  com{>any  to 
construct  and  operate  electric  tramways  in  this  city.  The  tram- 
ways will  be  similar  to  tho.ao  in  operation  in  Budafiest.  The  Town 
Council  of  Carlsbad  are  going  seriously  into  the  question  of  con- 
structing an  electric  tramway.  A  scheme  drawn  up  by  .Messrs. 
Ganz  and  Co.,  which  provides  for  a  culvert  tramway  on  the  Ziper- 
nowski  system,  is  under  consideration.  Two  schemes  are  being 
considered  for  the  electrical  tramway  at  Lembert;.  One  has  been 
submitted  by  the  Oerlikon  Company  and  the  other  by  the  Union 
Company  (the  Thomson-Houston  system). 

Direct  Spanish  T«legraph  Company,  Limitod. — The  report 
for  the  half-year  ended   December  31  dhuws,  after  providing  for 


debenture  inkerest,  a  balance  to  the  credit  of  profit  and  loM  of 
£5,439.  After  adding  £2.600  to  the  reserve  fund,  the  balance 
amounts  to  i;2,9.'W.  The  directors  recommend  dividends  at  the 
rate  of  10  per  cent,  per  annum  on  the  preference  sharee,  and  at 
the  rate  of  4  pe^  cent,  per  annum,  tax  free,  on  the  ordinary  shares, 
leaving  a  balance  of  1*442,  which  will  bo  transferred  to  the  reserve 
fund  in  part  repayment  of  the  balance  of  £1,93.')  still  remaining 
due  to  that  fund  for  the  repairs  of  the  Falmonth-Bilboo  cable  in 
November,  1891.     The  reserve  fund  now  amounts  to  £33,273. 

Bralntree.— At  the  meeting  of  the  Braintree  Local  Board  on 
the  3rd  inst.,  a  letter  was  received  from  the  Boiler  Insurance 
Company  offering  tenns  for  the  instalUition  of  steam  jX)wer  for  tho 
puri>0Bes  of  electric  lighting.  The  Chairman  8top[)ea  tbe  clerk  in 
tho  reading  of  the  letter,  remarking  that  the  town  waa  not  likely 
to  go  in  for  electric  lighting  just  at  present.  Mr.  Weet  said  tho 
mutter  might  be  kept,  before  the  Board.  It  was  a  iiueetion  they 
had  tnlkea  over  witn  their  late  surveyor.  He  thought  there  waa 
an  amount  of  steam  power  at  tho  waterworks  which  might  be  used 
for  electric  purposes.  The  Chairman  said  he  did  not  foel  j»r- 
ticularly  interested  in  the  matter  at  the  present.  Electric  lighting 
would  cost  a  good  many  thousand  pounds. 

Cjast  Commanlcation. — Telephonic  coast  communication  has 
been  e^Ubli«he<^  in  the  VVexfom  divii*ion  of  cotuMtguards  at  the 
following  rttntionri  :  Between  Kosslare  and  Rosslaro  I'oint,  Curra- 
I'loe.  and  the  Wexfottl  PoMt  Office,  through  communication  (odO'.| 
circuit)  ;  between  Carnsore  and  Woxforcf  Poet  Ortice  ;  messagea 
from  the  above-named  stations  are  transferred  by  [>08tal  officials. 
The  inetrumonto  arc  placed  in  tho  watchrooms  of  each  of  the 
stations  except  Rosslare  Point,  where  the  apjHiratus  is  placed  in 
the  chief  of  local  pilot's  house  in  connection  with  the  two  lifeboata 
of  the  Royal  National  Lifeboat  Institution  stationed  there.  It  ia 
in  contenttdatioii  tu  join  the  Tuskar  Ughthouse  with  Rosslare 
coastguard  station,  distant  about  seven  miles. 

Bownesa.—At  the  monthly  mooting  of  tho  Bowness  Local; 
Koanl,  the  Clerk  referred  to  an  application  made  with  r^arol 
to  the  electric  lighting,  an  agreement  having  been  come  to 
between  Mr.  Fowkes  and  the  Windermere  Local  Board.  Pre- 
viously there  was  an  agreement  between  the  Bowness  Board,  and  by 
that  they  could  take  over  the  lighting  at  the  end  of  14  years 
if  di*>posed  to  do  ^o,  and  now  tho  Windermere  Board  wished  to  join 
and  bo  put  upon  the  same  footing,  Tho  agreomentH  were  nearly 
woril  for  wortl  the  same,  and  provision  waa  mode  that  it  when  the 
time  came  and  one  Board  wished  to  withdraw  thoy  could  do  so, 
and  the  other  could  effect  the  purchase  separately.  Mr.  Johnson 
)»ro|»oi*oil  tlmt  they  agree  to  join  with  the  Windermere  Board. 
Mr.  Holhind  t^ucuiided,  and  it  was  agreed  to. 

Hidiacd  Railway. —CunHiderablo  progrosH  has  now  been  made 
ill  MiiiKlTtuLii);^  I. hi.-  electriu  light  for  gii«  ut  the  hoadr|uarter8  of  the 
Midland  Ivriilw^ty  Coiiipany  at  Ucrby.  The  engines  and  dynamos 
have  been  i^^l41lloll  in  the  new  btiildtiiLr  in  Calvert  street,  about 
^H»  yards  from  the  .'^t-aliou,  uud  the  lightn  are  worked  on  what  ia 
known  OS  tho  tliroo-wiro  system.  This  enables  tho  engineers  to 
rcgulatx;  tho  Hupply  accurding  to  the  needs,  At  present  there  lire 
iibout  l,(MX»Inmpft  in  actual  u*e,  and  another  1,(XM)  will  probably 
be  added  ahortly.  Probably  tho  supply  will  bo  extendetl  through- 
out the  wholo  of  the  ollicesatid  premises,  ami  the  preliminary  works 
have  been  curried  out  in  contemplation  of  an  ultimate  supply 
of  3,0r»0  lighti*.  The  whole  of  the  work  is  being  done  under  the 
direction  of  Mr.  Langdon,  chief  electrical  engineer  to  the  Company. 

Maidstone. — Tiie  action  of  the  Corporation  in  refusing  to  under- 
tnke  the  lighting  of  the  town  by  electricity  is  already  bringing 
other  schemes  forward,  as  one  electric  light  company  has  oQered 
to  tiiko  up  the  project,  and  find  all  the  necessary  capital  to  carry 
it  out.  The  oiler  ha«  not  been  accepted,  and  before  proceeding 
further  the  committee  will  invite  similar  offers  from  other  electriCiU 
companieB  By  an  advertisement  this  week  the  Town  Council  are 
desirous  of  obtt\ining  information  on  to  tho  terms  on  which  a,  com- 
pany or  firm  would  undertake  and  ci»rry  out  tho  powers  granted  to 
them  under  tho  Maidstone  Electric  Lighting  Order,  1892— special 
regard  being  bad  to  the  system  of  lighting,  tho  maximum  charges 
to  consumers,  and  the  time  for  which  a  contract  should  run  or  a 
deed  of  transfer  extend.  Information  should  be  eent  lo  Mr. 
Herbert  Monckton,  town  clerk,  by  the  H»th  April  next. 

Kates  at  Blackpool.  —At  a  meeting  of  the  Blackf)ool  £lectrie 
(oramittee,  held  on  Murch  Ist,  Councillor  Pearson  presiding,  some 
imfK:>rt{int  rccomriierulatione  wore  made  rcj?pecting  the  prices  to 
be  charged  for  tho  electric  light  w  lion  it  hma  been  got  mio  working 
order  in  Blackpool.  The  princit>al  recommendation  was  that  tbe 
charge  for  electricAl  energy  should  be  by  meter  at  tid.  per  Board  of 
Trade  unit,  subject  to  the  following  discounts  for  payment  within 
28  days  :  Quarterly  occounta  up  to  £5,  5  per  cent,  discount ;  JC5  to 
£10.  7i  ;  £10  to  £'20.  10  ;  £2(>  to  £.50,  15  ;  £50  to  £100,  30  ;  over 
£lmj,  '25.  Tho  principle  was  objected  to  at  the  Town  C/OuncU 
meeting.  Unfortunately,  ('ouiicUlor  Pearson,  who  has  the  electric 
lighting,  had  been  chilled  away  to  London,  and  in  his  absence  the 
question  was  reforre<l  back  for  further  consideration.  It  was  con- 
tended, however,  that  this  9cale  of  discounts  np]>eai^i  to  have  been 
arranged  for  the  s[>ecial  beneiit  of  the  largo  public  companies^  and 
it  is  (irobable  that  the  scjile  will  have  to  be  altered. 

Bath  Slectrlo  Llsht  Company. —In  their  report,  tho  directors 
stated  that  the  business  had  steadily  increased,  the  number  of 
lamps  now  connected  being  6,420,  as  against  5,000  at  the  end  of 
1801.  Notwithstanding  an  increase  of  over jC900 from  the  receipts  for 
current  supplied  to  private  consumers,  there  was  a  loss  of  £300  on 
the  year's  trading,  this  being  due  to  the  large  number  of  consumers 
still  being  supplied  by  contract,  at  a  loss  to  the  company,  instead 
of  by  meter.  An  all-day  current  was  now  provided,  and  the 
directors  were  torminatiug  the   contract  system  as  quickly  aa 
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practicable.  Id  moWng  tbo  adoption  of  the  report,  Mr.  Oarcke 
(London)  said,  under  llie  contract  system,  many  cuBtomerB  used 
the  all-day  supply  excessively,  and  without  advantage  to  the  com- 
pany, wbereafi  under  the  meter  syHtem  there  was  an  inducement 
to  customers  to  ui«e  the  cutrenb  economically.  There  were  in^tancee 
where  bbe  amoant  [laid  by  customers  since  they  had  rented  by 
meter  wee  lees  than  they  paid  formerly  by  contract.  The  report 
wee  adopted,  and  other  business  branuictcd. 

A  llonater  A  con mn later. — The  Tudor  Accumulator  Com|»flny 
tebuUte  the  following  particulars  with  re^^ard   to   their   larf^est 
type  of  cell : 
Useful  capacity  for  ordinary  work  (Bve  hours)    27,*iOO  ampere-hours 

Maximum  charing  current 4,M0O  amiMree 

„         discharging  current 7,680        „ 

Length  of  cell 235  centimetres 

Width  162 

Height It»        ,, 

Weight  of  electrodes 4,  IT'i  kitogrammefl 

Total  weight  without  acid  6,07S        „ 

Acidulated  water  1,940        „ 

Total  weight  (nine  tons)  9,018        „ 

Price  (£.3&) 9,936f. 

P\Acking    3*i3f. 

This  enormous  cell  contains  50  kilowatt-hours,  and  can  give  out 
nearly  10  kilowatts — a  progress  from  IMiinti-'s  little  cell  ! 

GATtlooh  Aeyliun. — At  a  meeting  of  the  Glasgow  District 
Liinucy  Bwird  held  lust  week,  the  principal  business  was  to  con- 
eider  the  system  of  lighting  which  i»bould  be  ftdopte<l  at  the  new 
Gartloch  Asylum.  The  minutes  of  meeting  of  rfub-committee  were 
submitted,  giving  a  comparative  utatement,  pre^iared  by  Messrs. 
Uavor  and  C  oulson,  of  ^nc  probable  capital  and  annual  expendi- 
ture of  electricity  and  oil-gas.  The  eetimated  cost  of  eleclric 
plant,  exclusive  of  building,  was  £7,(NXK  and  the  annual  ex|.)endi- 
tore  £84\.  Oil-gas  was  estimated  at  £7>5— a  saving  of  £H6.  Bailie 
Morrin  thought  the  committee  had  stepped  out  of  their  way  in 
asking  the  electrical  engineers  to  give  a  comparative  estimate  of 
the  cost  of  electricity  and  oilgas.  Mr.  Baxter  gave  figures  which 
ahowed  a  fia\ing  of  £11  a  week  were  oil  c as  adopted.  Bailie  Bow- 
man was  of  opinion  that  electricity  would  be  a  great  improvement 
on  either  coal  or  oil  gas,  and  pnnioday  woulH  bo  as  cheap  as  either. 
After  discussion,  the  chairman  moved  that  the  system  of  electric 
lighting  should  be  adopted.  Bailie  Bowman  secoTided.  Mr.  Baxter 
moved  as  an  amendment  that  the  matter  should  be  delayed,  and 
acbedules  issued  to  electric  and  oil  gu«  companies  for  estimatcj*  of 
plant  for  lighting  and  heating  to  be  submitted  toa  Hubso<piciit 
meeting  uf  the  Board.  On  a  vote  being  taken,  Mr.  Baxter's 
amendment  for  delay  was  adopted  by  seven  to  five. 

Arc  V.  Xncandoaoent.  — Mr.  8.  F.  Walker,  discussing  the  quea- 
Uon  of  arc  lights  r.  iacandesit^nt  lampn  for  street-lighling,  quotes 
the  figures  publishe<l  by  the  St.  Pancras  authorities  of  the  cost  the 
arc  lumps  used  for  street-lighting  as  beinL'  instructive  He  ways  : 
*'  They  are  :  carbons,  £154.  1  la.  7d. ;  attenciaiicc,  £11H.  Os  liK,;  and 
repairs,  £13.  I'is.  6d.  Ther^e  tiguros  ap|H3Jir  to  cover  a  ponod 
of  IS  monthn,  during  nine  months  and  a  half  of  which  only 
•28  lam|«  were  in  use  ;  during  a  further  two  months  44  lamp? 
and  for  the  last  fortnight  the  full  Hfj  tarnps.  It  is  not  easy  on  these 
figures  to  strike  an  average  of  the  notuat  cost  per  lamp  per 
annum,  but  they  show  clearly  that  the  charge  must  be  very  much 
heavier  than  Mr.  Harpur  and  Mr.  Mossey  have  assumed.  It  must 
be  remembered  that,  oesides  the  charges  given  abose.  those  for 
generation  and  distribution  of  rurrent,  etc.,  have  to  bo  borno, 
and  further,  that  nearly  the  whole  of  the  £'159  odd  would  bo 
extinguished  if  large  incandescent  lam|)s  were  used.  The  item 
£13.  128.  6d.  for  repairs  to  lamps  during  the  first  year's  working, 
and  during  the  greater  (tare  of  which  only  a  third  of  the  lamp^  had 
been  in  use,  i«  particularly  instructive.  "  The  exact  comparison 
cannot  be  got  quite  so  sitnple  in  thi?  way  ;  there  is  the  comparative 
cost  of  current— a  [mint  Mr.  U'ulkor  does  not  go  into.  There  i«, 
however,  a  good  dc3al  to  be  said  for  the  use  of  large  incandescont«. 

FoUceatone. —  The  Folkestone  Town  Council  propose  to  take 
over  the  tramway  between  Uythe  and  Sandgate  from  the  Houth- 
Eastern  Railway  Company  and  turn  it  into  an  electrical  railway. 
The  Leeds  Tramway  ('ompany  have  supplied  particulars,  and  the 
sebject  was  considered  in  committee,  nnd  the  consent  of  the 
Council  given.  The  following  report  of  the  proceedings  was  drawn 
up  by  the  town  clerk:  '*Mr.  Sollon,  the  engineer  to  the  company, 
explained  fully  the  details  of  the  manner  in  which  the  tramways 
are  worked,  in  particular  that  the  posts  would  be  120ft.  apart,  to 
be  varied  if  a  source  of  nuisance,  and  the  wires  'JIfi.  Hin.  above 
t^  level  of  the  road;  that  ordinary  tramcars  would  be  used, 
and  the  fares  would  not  exceed  those  at  present  charged,  but 
would  in  all  probability  be  reduced  :  that  the  com{*any  would 
ondertake  to  light  with  electricity  the  route  of  the  tram 
from  BeaconeHela  House  to  the  Red  Lion  at  a  cost  per  lamp 
not  exceeding  the  amount  at  present  [taid  to  the  gas  company 
per  lamp.  That  it  was  proposed,  if  saMsfactory  terms  could 
De  arranged  with  the  South-hastern  Railway,  to  light  the  Sea- 
brook-promenade  with  the  electric  light  (about  iseven  or  eight 
lamps)  ;  that  the  company  would  be  prepared  to  supply  any 
number  of  lamps  not  in  the  route  the  Council  might  require,  at 
the  usual  price  of  about  Is.  per  lamp  per  night ;  that  the  speed 
would  not  exceed  eight  mUes  per  hour,  and  the  cars  would  run 
daring  the  winter  months."  Ttiese  proposals  were  deemed  by  the 
meeting  as  most  satisfactory,  and  a  committee  m^ha  apftointed  to 
go  to  Leeds  and  ins^>ect  the  working  of  the  tramway  there,  the 
cost  of  the  visit  being  dofruye<l  by  the  i'ouncil. 

VletorlA.  — The  Auitralian  ICui tin ffri tiff  Journal  htu^  an  article  on 
the  Union   £ioctric   Lighting  Company,  Viotoria.     * '  Uepreeeion 


may  be  great  in  the  Colony,  but  it  certainly  is  not  in  electrical 
matters,  said  Mr.  F.  Draper,  of  Draper  and  Sons,  of  Melbourne, 
to  their  representative,  who  goes  on  to  say:  "A  stroll  over  the 
place  was  not  of  long  duration,  but  it  ser\'ed  to  show  very  clearly 
that  a  large  business  may  radiate  from  a  comparatively  small 
centre,  and  we  were  pleased  to  learn  that  the  firm  contemplate  con- 
siderable extension.  Mr.  1)nL()er,  jim.,  who  has  had  a  thorough 
training  at  the  works  of  the  Thomson  Houston  Company,  Lynn, 
near  Boston,  U.S.A.,  imparted  a  few  particulars  oi  the  works 
which  may  be  of  interest.  The  old  station  is  situated  off  Lonsdale- 
street,  and  has  two  boilers  with  a  capacity  of  *250  h.p  to 
drive  the  dynamos.  There  are  two  arc  dynamos,  each  supplying 
;i5  lamps  of  1,200  c.p.  [jer  lamp,  and  three  alternating  dynamos 
which  give  700  lights  of  16  c.p.  each.  In  addition  tothirt.  the  firm 
work  anothor  arc  dynamo  for  illuminating  the  exhibition  building. 
The  increase  of  bueinera  has  been  so  satisfactory  that  a  new  station 
has  been  rendered  neceiwary,  and  is  now  in  course  of  erection  on 
the  oppoeite  side  of  the  street.  Two  boilers  will  be  put  in  for  the 
present ;  one  i?  an  80-h.p.  Roboy  triple-gear  engine,  and  the  other 
a  r20-h.p.  Westinghouse,  and  these  two  will  admit  of  a  lighting 
capacity  fully  equally  to  that  now  obtained.  It  is,  however,  con- 
templated to  extend  the  new  premises,  and  lay  down  12  boilers, 
which  will  develop  1,800  h.p.,  o<(ual  to  about  20.000  16-c  p.  lamps. 
In  addition  to  electric  lighting,  the  firm  do  an  extensive  trade  in 
telephones  and  other  appliances  peculiar  to  electricians."  The  htnta 
herein  conveyed  as  to  activity  of  electrical  trade  nnd  of  American 
manufacturers  to  provide  for  it,  should  not  be  without  its  efl^t 
on  our  own  engineers. 

Newbold  Btivel.— Extensive  structural  alt-orations  are  being 
carried  out  at  Newbold  Revel,  which  ia  being  titled  throughout 
with  electric  light,  t-o  the  complete  exclusion  of  gas.  The  gene- 
ratine  plant,  which  is  being  placed  in  a  specially-constructed 
engine-house,  ctituated  about  3<X)  yards  from  the  main  building, 
consists  of  two  boilers  of  the  Cornish  type,  each  boiler  being  24tt. 
long  by  5ft.  Bin.  in  diameter.  Those  boilers  supply  steam  at 
lOoTb.  pressure  to  two  combined  sets  of  engines  and  aynamoa  of 
the  latest  pattern,  I'arsons  ateam  turbine  type,  running  at  a 
speed  of  about  iJ(K^K)  revolutions  per  minute.  Each  set  of  engine 
and  dynamo  will  indicate  about  r>0  h.p  ,  and  will  be  capable  of 
running  ;iOO  incandescent  lamps  at  one  time.  In  addition  to  the 
engines  and  dynamos,  accommodation  is  also  provided  for  accumu- 
lators capable  of  supplying  350  16-c.  p.  incandescent  lampa 
for  eight  hours  when  the  engines  are  at  rest.  Current  will  be 
[Supplied  to  tlie  house,  stables,  and  laundry,  fire-engine  house, 
konnels,  new  bath-hout^H,  gymnasium,  and  racquet  court,  eardener'a 
cottage,  and  rcfrigeratinif  machinery,  which  lattei  is  to  bo  driven 
by  an  electric  motor  of  1^  h.p.  Five  independent  underground 
main  cables  will  be  Ufiefl  to  connect-  the  above  to  the  eneine-houae, 
these  consiBting  of  concentric  copper  conductors  insulated  from 
one  another,  atid  protected  by  an  armouring  of  steel  tajfes.  The 
total  weight  of  those  underground  cables  will  bo  about  12  tons. 
The  total  miinber  of  himfis  now  being  fitted  is  about  .">60,  varying 
in  size  from  S  c.p.  to  .'>(>  c.p.  each.  The  installation  is  being 
arranged  by  Mr  A.  A.  C  Hwinton  on  similar  lines  to  the  plant 
recently  completed  by  the  same  engineer  for  the  Earl  of  Durham 
ut  Lambton  Castle.  The  use  of  searchlights  on  the  top  of  the 
house  for  ornamental  purf>o0es  bos  been  suggeeted,  but  at  preeent 
the  (|uestian  is  in  abeyance. 

Kaatboarne  Parade.  —At  the  Eastbourne  Town  Council  moeting 
Iftitt  week,  I'ouncillor  Towner  moved  that  the  committee's  recom- 
mendation for  lighting  the  Royal-r»arade  by  electricity,  instead  of 
by  gas.  be  not  agroe<l  to.  He  pai<I  the  Royal-parade  was  the  beet- 
light<>d  fwrt  of  Eaatboui  ne.  There  were  nine  Sugg's  lamps  and 
eight  Hmallor  ones,  making  an  average  of  one  lamp  to  every 
threo  houses.  Electricity  would  involve  an  excess  over 
the  preeent  outlay  of  £57.  158.  Instead  of  increasing  the 
expense,  he  thought  it  would  bo  better  to  think  about  reducing 
it.  Councillor  .fob  said  he  was  one  of  the  sub-committee 
appointed  to  go  into  the  matter.  They  were  instructed  on  the 
liasis  of  a  recommendation  from  the  Finance  C'ommittee,  who  con- 
flideretl  that  the  entire  parade  should  be  light&l  by  electricity. 
The  matter  was  referred  t-o  himself  and  Councillors  Duke  and 
Easter.  Unfortunately,  Councillor  Easter  did  not  attend,  and  he 
(Councillor  Job)  and  Councillor  Duke  went  into  the  matter  with 
the  surveyor,  ami  considorerl  it  would  be  beneficial  and  right  to 
substitute  electricity  for  gas,  es[>ecially  considering  the  high 
ground  rents  which  the  leaseholders  were  called  upon  to  pay. 
Alderman  Strange  Biud  be  did  not  agree  that  the  Sugg's  lieht  waa 
superior  to  the  electric  light,  and.  seeing  that  the  owner.i  did  pay 
n  heavy  ground  rent,  the  Corporation,  as  landlords,  ought  do  their 
best  to  increase  tbo  popularity  of  that  end  of  the  town  and  make 
the  houses  remunerative.  The  Deputy  Mayor  thought  the  Cor- 
poration would  bo  o()en  to  the  charge,  being  owners  of  the  ground 
at  the  Royal-parade,  of  conforrins  advantages  on  their  own  pro- 
perty if  they  adopted  this  recommendation.  The  houses  in  other 
parts  had  just  as  heavy  ground  rents,  and  though  the  Council  might 
bo  doing  their  duty  to  the  tenants  on  the  Royal  parade,  they  would 
certainly  not  be  doing  their  duty  to  the  inhabitants  of  the  town  ab 
large.  Councillor  Wenham  submitted  that  they  were  not  asking  for 
any  additional  benefit,  but  only  to  be  put  on  a  level  with  the  other 
portions  of  the  seafront.  On  a  division  the  amendment  was  lost, 
and  the  report  of  the  committee  was  agreed  to.  Electric  light 
will  therefore  be  adopted. 

Ctty  and  Sontb  London  Xleottio  Railway.  —A  Bill  promoted 
by  this  Company  came,  on  Monday,  before  Committee  of  the 
House  of  Commons  with  Sir  .John  Kennaway  in  the  chair,  to 
extend  their  cxinting  line  from  the  City  station  at  King  William- 
street  to  the  Angel  at  Islington.  The  proposed  additional  service 
would  beoarried  over  the  preeent  railway  to  the  City  and  < 
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pou  under  the  King  WilliAm-etreet  to  a  new  station  at  Lombard- 
street,  and  thonce  by  new  line  to  stations  at  Moorgate-strect,  Old- 
street,  City-road,  and  lelington.  The  current  line  was  said  by 
oouDsel  for  the  promoters  to  have  surmounted  all  obstacle9,  and 
temporary  stoppagee  which  were  incidental  to  new  electric 
lines,  and  the  success  had  been  so  groat  and  kg  rapid  that  the 
difficulty  was  to  carry  all  the  traffic  which  dropped  on  the  rail- 
way. Something  like  1*2,000,000  passengers  had  been  cnrried 
since  the  lino  wa«  opened  in  1800.  Power  was  taken  in  the 
Bill  bo  connect  by  foot  subway  with  the  Brighton  and  South- 
Eastem  at  London  Bridge  and  to  connect  with  the  Oxford-Street 
line.  Hy  a  separate  Bill  it  wax  mtende^i  to  extend  in  a  southerly 
direction  from  the  present  terminus  at  Stockwell  to  ClapHam 
Common.  Appciirances  against  the  Bill  wero  nominally  entered 
for  watching  puqwRos  by  the  London  Connty  Counoil,  the  City 
C'Orporalion,  and  other?,  and  more  actively  by  owners  of 
projwrtv  on  the  route  Evidence  in  support,  of  the  Bill  was  given 
by  Mr  (ireathead,  the  engineer,  who  stated  tliat  the  gradients  on 
t.he  now  line  would  be  I  in  90,  as  compared  with  1  in  3(»  on  the 
existing  system.  The  line  wouUI  be  cut  through  the  [^ndon  clay 
at  a  depth  of  from  Wft.  to  lOClft.  below  the  purfac?,  as  against  the 
50ft.  01  the  present  system.  The  average  siKSod  would  bo  about 
14  miles  an  nour,  including  stoppagOB.  The  total  cost  would  be 
£706,633.  The  tunnelling  for  the  line  would  involve  no  danger  to 
the  fabric  of  the  Bank  of  England.  The  committee,  after  hearing 
the  evidence,  declared  the  preamble  proved,  and  deferred  the  con- 
sideration of  clauses  to  provide  for  compensation  in  case  of  damage 
to  projjerty  by  the  construction  or  working  of  the  railway.  Tno 
committou  also  declared  proved,  in  the  absence  of  oppoeition,  the 
Hill  for  extension  of  time  for  the  construction  of  the  Hno  from 
Stockwell  to  Claphum  Junction. 

ftoath  Staffordahlro  Tramways  Dinner. — The  ninth  annual 
dinner  of  the  employee  of  the  South  Stairordshirc  Tramwavs  Com- 
pany took  place  in  the  Town  Hall,  Darl&sbon,  on  Wednesaay  last 
week.  Mr.  W.  J.  Carruthers-Wain  presided,  supported  by  Messrs. 
J,  Whewuy  (Mayor  of  Walsall),  L.  H.  Partridge,  G.  Rose  (Town 
Clerk  of  Wednesbury),  J.  C^orbett  (clerk  to  the  Darla.«ton  Local 
Board).  \V.  G.  Leckie,  A.  Dickinson,  H.  Hatchett,  Walklate, 
Holmes,  Long,  Dickinson,  and  others,  the  company  numboriug 
about  240  persons.  After  the  toast  of  •'  The  Queen  "  had  hoen 
honoured,  the  president  gave  "  I'rosiierity  to  the  Uistrict,"  and 
acknowledged  the  support  given  by  the  authorities  of  the  district 
to  the  comj^mny's  undertaking.  The  Mayor  of  WaUall,  in 
responding,  said  that  Walsall  wiw  much  hidobtod  to  the  company 
for  the  facilities  afforded  to  the  community,  and  they  could  not  do 
less  than  wish  prosperity  to  tlio  conifKiny.  The  Town  Clerk  of 
Wednesbury,  in  giving  "  The  Chaiimaii  and  IMrcetors,"  said  those 
gentlemen  wero  (Iistinguishcd  not  only  hy  energy,  but  by  extra- 
ordinary enterprise.  They  first  of  all  in  that  district  introflacod 
steam  trams  ;  bhoy  hod  introduced  a  novel  system  of  electric  trac- 
tion ;  and  in  the  near  future  they  weregoing  to  tackle  thecablo.  They 
endeavoarol  to  make  the  lot  of  the  tramway  servants  tin  pl(ia.<iant 
OS  possible,  and  an  the  result  of  thoir  work  and  onterpririd  thrtt 
district  had  the  be^L  means  of  locomotion  of  any  in  Ertglund.  The 
Chairman  responded.  In  referring  to  the  proposed  substitution 
of  cable  for  steam  in  Handsworth  and  West  Bromwich,  he 
expressed  a  hoffc  that  the  authorities  of  those  [>arts  would 
appreciate  tho  enormous  conveniences  and  comforts  which  would 
bo  broneht  to  the  inhabitants  of  the  district  by  the  change,  atid 
would  tlo  .ill  in  thoir  |K>wor  to  help  tho  company  in  tho  tusk  wlurh 
hod  been  undertaken,  Tho  directors  hml  not  boon  ublu  to  nmkc  n 
divideml  for  the  shnrehoIJors,  but  they  had  provided  travelling 
conveniouces  for  millinn.H  of  itoNsengeri^,  who  had  been  carried  by 
tho  in«trumentxdiiy  of  the  men  he  saw  before  him  ;  and  he  took 
tho  opjjortunity  of  pubUnly  acknowledging  the  indebtedness  the 
directors  and  the  shareholdor.s  foil  to  tlieir  sUiiV  for  tho  magnilieont 
manner  in  which  they  had  tlone  thoir  work  and  conducted  a  trailic 
80  large  with  accidents  absohit'uly  trivial  in  curn[jariHun  to  the 
great  service  ronderod  to  tho  public. 

Kleetrlo  Tramways  in  Berlin— The  question  of  electric  tram- 
ways in  Iterlin,  iicconiing  In  lui  article  in  KnhloirH  Rfi^ru\  m 
attracting  much  attention,  which  is  natural  enough  in  a  town  of 
this  description,  with  its'  level  and  straight  streets,  and  where  the 
horse  trams  alreotly  account  for  such  a  groat  [lortion  of  tho  Lrattic. 
The  matter  is,  however,  ^till  in  a  somewhat  unsettled  state.  Tho 
great  plan  of  Messrs.  Siemens  and  Halske  of  an  extensive  system 
of  underground  electric  traracars^  put  forward  some  12  montUs 
ago,  was  at  Hrst  very  favourably  received,  but  doubts  soon  arose 
as  to  the  suitability  of  the  ground.  It  was  decided  not  to  grant 
the  concession  till  an  experimental  section  of  tunnel  had  been 
completed.  A  site  was  placed  at  tho  disposed  of  the  Arm,  but 
nothing  more  appears  to  have  since  boen  heard  about  this 
project,  instead  of  which  the  %ome  firm  has  worked  out 
another,  substituting  overground  electric  cars  instead  of 
the  underground.  This  latt-er  plan  at  onre  met  with  a 
good  deal  of  opjjosition,  which  Hooms  of  late  to  havo  some 
what  abated.  It  apix'urs  that  the  municipal  authorities  are 
willing  to  accept  it,  with  tho  Emperor's  consent.  This  electric 
railway  is  in  the  first  instance  proposed  to  proceed  from 
Warsclmuor  Hrticke  to  the  Zoological  (vardens,  and  the  construe 
tion  is  to  be  Hght«r  than  that  of  ordinary  railways.  There  will 
be  two  electric  motors  for  each  passenger  car,  as  Siemens  and 
Halske  do  not  approve  of  independent  electric  locomotives.  The 
advantages  of  the  former  system— equal  load  for  all  carriages  in 
the  train,  uniform  propulsion,  increaised  adhesion  between  wheels 
and  rails  through  the  weight  of  the  pAssengers,  etc. — far  out- 
weigh, they  think,  the  advantages  of^  the  latter.  This  sysleni 
is  also  better  for  the  rood,  the  wheel-pressure  being  only  one- 
fifth  of  what  is  the  case  with  a  locomotive.    There  will  be  no 


stations,  simply  platforms,  with  steps  down  to  the  level  of  the 
street.  Apart  from  this  plan,  the  already  existing  tramway- 
lines — and  Berlin  has  an  uncommonly  g<xxl  system  of  horse 
trams— may  ere  lon^  be  transformed  from  horse  to  electric  train- 
ways.  The  authorities  have  decided  that  exhaustive  trials  with 
accumnlators  should  be  undertaken  so  as  to  ascertain  the  possible 
suitability  of  this  system,  before  any  experiments  are  made  with 
underground  supniy.  The  large  Berlin  horse  tramway  company 
is  going  to  give  tne  accumulator  system  a  fair  trial,  a  charging 
station  being  in  course  of  construction  at  their  Schuneberg  station. 
The  BerlinCharlottenburg  horse  tramway  will  probably  also  be 
altered  and  electric  power  adopted. 

London  deetrie  Railwaira.— In  tho  House  of  Commons  on 
Thurwiay  last  week  Mr.  Pickersgill  rose  to  move  that  it  be  an 
instruction  to  the  Committee  on  the  City  and  South  London 
Railway  Bill  that  they  do  insert  a  clause  reserving  to  the  London 
County  Council  a  power  to  purchase  the  undertaking  after'  the 
expiration  of  a  liiuited  perioa,  on  terms  similar  to  those  provided 
in  Section  43  of  the  Tramways  Act,  1870.  Identical  notices 
appeared  on  the  paper  in  the  name  of  the  hoo.  member  in  regard 
to  the  following  projects :  Clapham  Junction  and  Paddington 
Railway,  Edgware-road  and  V^ictoria  Railway.  Hampetead,  St. 
rancrns,  nna  Charing  Cross  Railway,  and  Waterloo  and  City 
Railway.  Ho  said  ho  nod  placed  those  notices  on  the  paper  at  the 
re<iuo8t  of  the  London  County  Council,  representing  some  4,000,(X)0 
l>eople.  There  were  now  before  the  House  a  batch  of  electric  rail- 
ways by  which  it  was  protiosed  to  provide  London  with  a  series  of 
underground  communications  in  various  diroctions.  TheCounoUhad 
authority  over  everything  which  would  be  traversctl  by  these  com- 
panies, and  he  asked  the  House  to  atfirm  the  principle  that  the 
Council,  as  the  local  authority,  should  be  empoweroa  to  accjuire 
those  undcrUfckings  upon  Fair  conditions  at  the  expiration  of  a 
certain  term  of  years.  Tho  joint  committee  before  whom  these 
projects  came  lagt  year  made  no  reference  to  the  subject,  of  pur- 
chase. The  public  hod  n  right  to  the  eubsoil  of  the  streets  to  any 
depth  which  might  bo  required  for  public  purposes.  If  the  means 
of  locomotion  at  a  depth  of  64Jft.  could  be  considered  a  public 
purpose,  tho  public  ought  not  to  part  with  that  right  without 
s^ocue  com(.>eri8ation*  The  principle  of  giving  the  public  rights  to 
acquire  railways  was  established  in  1844,  and  what  he  asked 
now  was  the  affirmation  of  that  principle,  leaving  It  to  a 
committee  to  take  evidence  as  to  tho  number  of  years  to 
be  fixed,  Mr,  Boulnois,  op^rasing  tho  motion,  maintained  that 
uueations  of  thid  kind  were  not  adetiuately  discussed  by  the 
London  County  Council,  at  whose  mooting  the  closure  was  freely 
ik|>pliod.  Tho  C/Ouncil  would  destroy  private  enterprise,  to  which 
the  nation  owed  so  much  ;  but  ho  hoped  that  this  octopus,  with 
its  greeily  and  grasping  antenn;!-,  would  be  restrained.  Mr.  Stans- 
fiela,  us  chairnmu  of  the  comtnitteo  apjxiinted  to  make  general 
suggestions  for  dealing  with  Bills  liku  thisp  declared  that  they  had 
concluded  that  suflicient  cjiusc  had  not  been  shown  for  expressing 
an  o|>inion  in  favour  of  tho  course  now  projiosed  by  Mr.  Pioken^lL 
Sir  J.  Lubbock  thought  the  House  had  bettor  let  tho  Bill  go  to  a 
Heloct  committee  without  hampering  them  with  the  proposed  in- 
struction. On  a  division  there  wore  P29  for  and  242  against  the 
instruction. 

Weston-snper-Mare. — At  lost  wookV  meeting  of  tho  Weston 
IjOcuI  Board,  a  letter  from  tho  Brush  <'omi)any  was  read,  sug- 
gi^Hting  a  representative  should  wait  on  tho  Board  and  submit  a 
(n-o{>ortition.  Tho  Clerk  rewl  a  letter  he  had  sent  the  company  on 
tho  I  Ith  February,  189'{,  stating  that  ho  was  iiistructod  to  inform 
tiicni  that  t)io  Board  was  o|M3n  bo  consider  a  proi>o.-ial  for  tho 
tran.'tfer  of  Ihoir  provisional  onlor  to  a  local  coni^winy  to  bo  formed 
by  llicm^  but  that  any  pro|«>Hitiou  for  |Miyment  of  ii  goodwill  at 
valuation  on  the  expiration  of  tho  lerni  H.\od  would  not  be  accept- 
able. Mr.  PhillipH  pro|x^^*ed  that  tho  matter  bo  deferreii  until  the 
dotttructor  qiiOHtirm  nivd  boon  dt.st)OKOii  of.  Mr.  i  h\\  thought,  sup- 
])Osing  the  destructor  wjis  to  bo  erected  near  the  waterworks,  and 
was  of  tho  kind  which  might  bo  used  for  electrical  lighting  pur- 
i)OHes,  they  would  Iiavo  something  worth  oirering  tho  company. 
It  would  bo  then  for  tho  ooinpauy  l/i  consider  tho  value  and  to 
base  their  tonns  to  the  Local  iiourtU  Mr.  Pothick  did  not  think 
the  |HJ><ition  was  quite  understood.  They  hiul  agreed  to  postpone 
the  consideration  of  their  undertaking  the  <{UGStion  of  electric 
lighting  until  they  hail  settled  about  the  destructor  The  company 
simply  wLshed  tx>  make  an  offer,  the  Board  need  not  accept  or  enter* 
tain  it;  theywcrenottukinganystepsinthQ  matter.  They  hadgi\'en 
the  coni]HLny  thin  hint  because  the  agont  that  came  down  seemed  to 
throw  out  a  hint  that  the  terms  would  bo  subject  to  some  oompen- 
sation  tn  case  of  the  com|3any  taking  over  the  right  and  the  Board 
resuming  their  privilege  at  the  end  of  21  years.  The  Board,  in 
reply,  stated  that  no  projwsition  such  as  that  involving  compensa- 
tion would  be  favourably  entertained  by  them.  He  was  in  favour 
of  the  company's  representative  coming  down  and  to  hear  what  he 
had  to  propose.  Mr.  Harvey  concurred.  If  the  company  came 
down  and  wished  to  give  some  information,  the  Board  could  receive 
it,  and  no  harm  nuwf  bu  done.  Mr.  Shornoy  thought  the  Board 
only  wanted  to  know  which  was  tho  best  method  :  whether  to  let 
the  company  take  the  right  over,  or  to  exercise  it  themselves.  The 
Clerk  stated  that  the  provisional  order  expired  in  June.  Mr. 
Beedle  was  of  opinion  that  they  had  to  learn  a  good  deal  on 
electric  lighting,  and  on  their  mode  of  action  ;  if  the  company 
volunteered  information  they  should  accept  it.  The  inter\-iew 
might  make  a  difTerenee  as  to  their  selection  of  a  destructor. 
There  could  be  no  harm  in  getting  all  the  information  they  could. 
They  had  a  lot  to  learn,  and  only  three  months  to  do  it  in.  He 
did  not  know  whether  they  should  get  an  oxtenMon  of  time.  Mr. 
Pcthick  moved  that  the  clerk  be  instructed  to  write  the  com()any, 
and  say  that  the  Board  will  be  happy  to  meet  the  manager  and 
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bear  onythlne  he  may  hftve  to  say.    Mr.  Boedle  9econ4ed  the 
propOBition,  which  was  duly  carried. 

■onderUuid  Itonatto  Aaylnm.— At  the  meetin^c  of  the  Sander- 
land  County  Council  \A&t  week,  the  Vimting  Connmittee  of  the 
Borough  Lunatic  Asylum  reixsrtod  thiiC  they  hud  ncecpted  tho 
tender  of  £<imunddon.  Limited,  of  Weetminstcr.  for  executing 
works  in  connection  with  the  lighting,  heatinp,  ventilating,  etc  , 
of  the  borough  lunatic  asylum  by  means  of  electricity  for  the  »um 
of  £4,083.  Aldormnn  Sluidforbh,  the  chairman  of  the  coniinittee^ 
moved  the  adoption  of  the  re[)ort.  He  said  that  for  some  time 
past  the  committee  had  bod  under  very  eeriouH  consideration  the 
quoetion  a«  to  whether  to  adopt  electric  lighting;  for  tlie  now 
ajylum  as  against  gas.  Their  own  architect  calculated  that  at  the 
first  onteet  the  introduction  of  electricity  would  mean  an  extra  ex- 
pense of  £1,500  over  gas,  but  they  had  come  to  the  conclusion  that, 
althoagh  there  mi^ht  be  a  little  extra  co^t,  yet,  as  regards  workinf^ 
expenses,  it  would  be  cheaper  than  ga«,  inasmuch  as  the  gas  com- 
pany asked  2e.  per  l,(KK)ft.,  or  6d.  more  |>er  1,000  than  the  Council 
were  paying  them  in  the  town.  They  also  thought  that  tho 
building  being  a  modern  one,  they  Rhould  have  tho  most  modern 
applianceti,  and  were  fully  Hurc  that  the  adoption  of  a  mode  of 
electric  lighting  would  .save  cost  in  cleaning,  in  addition  to  adding 
to  the  comfort  of  tho^o  who  would  ha\e  to  live  in  the  asylum. 
There  had  been  four  tenders  sent  in  for  the  lighting,  and  after  due 
consideration  it  was  decided  to  recommend  that  that  of  Edmundeon 
should  be  accept<^l.  An  amendment  wits  moved  to  defer  tJie 
lighting.  After  some  dirMju.ssion,  Alderman  ShadforLh  procee<ied 
to  reply  to  tho  ((uostions  asked  by  the  memborH.  He  emphasised  the 
fact  that  the  committee  had  acted  on  the  be^t  advice  that  could 
be  obtained.  It  hod  been  shown  that  the  consumption  of  the 
gas  in  the  a^vlum  would  amount  to  lS4,(XX)ft.  per  anouoi. 
and  that  would  cost  e>oiiiething  like  £CKXt.  If  they  adopted 
the  system  of  electric  lighting  which  the  committee  had  iuat  pot 
forwfl^  the  working  cost  would  be  about  £400,  but  in  addition  to 
this  they  would  have  to  take  into  conntdoration  the  cost  of  the  glass 
globes,  which  now  nmonnt'Cd  to  'A?^.  t><1.  each,  but  which  in  the 
course  of  a  month  or  two  would  be  reduced  to  Is  6d,  or  Is.  each. 
The  actual  saving  would  be  about  £*J00.  The  committee  were 
surprised  when  they  learnt  this,  and  that  was  tho  reason  they 
asked  for  tenders.  Of  course,  they  would  have  to  have  some 
motive  power,  and  steam  was  what  would  be  provided  for,  by 
placing  an  additional  boiler  in  the  laundry,  where  proviflion  hod 
already  been  mode  for  two.  H  the  matter  was  adjourned  tho 
general  work  of  the  building  would  be  stopped.  That  there  was  a 
material  f>aving  in  the  cost  of  cleaning  ana  painting  by  the  use  of 
electricity  instead  of  gas  had  been  |iroved  in  the  cat*o  of  tho  Exeter 
asylum,  which  had  been  lighted  with  gan  for  several  years.  There 
was  really  no  tender  from  a  local  firm,  and  the  firm  selectetl  vrn» 
an  old-eatablished  one.  Mr.  Roche  Rupi>orted  tho  resolution.  It 
aeemed  to  him  that  the  matter  hod  been  carefully  gone  into,  and 
even  if  it  were  shown  that  the  electric  light  would  coet  rnUier 
more  than  gas,  be  considered  they  should  go  in  for  it.  Even  if  it 
were  shown  that  there  would  be  no  saving  in  |>&inting  and  cleaning 
be  woald  go  in  for  it.  They  were  erecting  a  modern  institution, 
and  surely  they  were  going  to  be  up  to  date.  The  resolution  to 
introduce  the  electric  lignt  was  eventually  carried  by  a  large 
majority. 

Cardiff — The  .^ou^A  WcUen  Daily  Nfir^  had  at  last  caught  and 
interviewed  Mr.  Massey  with  reference  to  the  proposal  which  has 
been  put  forward  that  the  water  i>ower  available  from  the  water- 
works system  of  Cardiff  should  be  first  utilised  before  the  more 
expensive  agency  of  steam  is  called  into  re(|uisition.  '*  The  basis 
of  calculation  is  simple  eaough,"  he  said.  "Taking  the  total 
amount  of  water  which  ia  actually  collected  in  the  gathering- 
ground  and  multiplying  that  into  tho  total  height  between  CardifT 
and  the  higbeet  reservoir— call  it  l.UOOft.  — you  will  tind  that  this 
■apply  does  not  equal  more  than  a  regular  Sow  of  four  million 
gallons  during  the  24  hours.  When  a  pro[>er  allowance  is  mode 
tor  loss  in  tho  30  miles  of  mains,  the  energy  available  for  turbines 
is,  nevertiieleas,  most  certainly  worthy  of  being  considered, 
provided  that  there  were  no  practical  difficulties  in  the  way. 
But  you  may  take  my  word  for  it  that  owing  to  the 
waterworks  being  laid  out  as  they  are,  and  there  being  so 
many  other  practical  diSIculties  to  be  faced  of  a  nature 
that  outsiders  cannot  be  exi>ected  to  take  into  account,  it  would 
be  far  better  to  put  an  end  to  the  project  altogether  than 
to  depend  ui>on  the  water  (x>wer  at  your  command  to  carry  it  on. 
It  must  not  be  forgotten  that  we  started  with  the  idea  of  using  the 
water  power,  and  we  have  resolved  all  along  to  utilise  it  when 
convenient.  But  this  mast  not  be  to  begin  with,  because  the  total 
available  energy  from  that  source  forms  an  insignificant  part  of 
the  whole  horse-power  recjuired  to  light  a  town  tike  Cardiff.  It  is 
certainly  desirable,  from  the  ratepayers'  point  of  view,  to  call  in 
the  aid  of  a  cheap  mwer  when  it  exists,  and  this  will  be  done,  but 
it  will  only  be  available  as  the  electric  lighting  main**  are  extended 
towards  tnoso  ]X)inte  where  tho  water  power  is  best  obtainable. 
However,  four  million  gallons  daily  mean  about  l,60t5,000lb.  weight 
per  hour.  We  found  out  just  now  that  a  [wund  of  coal  would  do 
the  work  of  nearly  one  million  foot-pounds.  That  is  the  potential 
energy  ;7^  i^er  cent,  of  the  available  water  pretieure  gives  l,2oO,000lb., 
therefore  tne  available  energy  of  the  entire  water  supply  of  the 
town  is  about  equal  to  li  times  the  energy  to  be  extracted  out  of 
lib.  of  coal  per  hour.  Over  1,000ft.  of  fall  that  would  mean  a 
saving  bv  using  water  power  of  about  l,'2501b.  of  coal  per  hour,  or 
13  tonH  cfuring  24  hoars.  You  know  the  price  of  coal,  bo  it  la  an 
easy  matter  to  figure  out  the  result  for  yourself,  and  you  must  bear 
in  mind  that  all  my  calculations  are  in  favour  of  the  water.  There 
are  a  hundred  to  one  considerations  which,  in  actual  practice, 
would  diminish  the  amount  of  the  water-force,  and  thai  dioora 


in  corresponding  ratio,  the  available  energy  for  electric  lighting 
purposes.  Light  for  light  and  hour  for  hour,  the  electric  light  in 
Cardiff  will  cost  "2^  times  as  much  as  gas  at  its  present  price. 
Therefore,  from  the  strictly  economical  [)oint  of  view,  the  electric 
light  is  not  ^o  cheap  an  illnminant  as  its  rival,  but  it  is  so  vastly 
superior  In  every  other  respect  tliat  its  efticiency  far  more 
than  miikes  up  for  its  cost.  For  household  purrto^ea  it  can 
be  reduced  almost  to  tho  price  of  gas.  By  tne  judicious 
use  of  switches,  householders  may  turn  off  the  light  at 
will  when  they  do  not  ro({uire  it,  whereas  i^txE  is  more  generally 
left  burning.  It  is  our  intention  to  ut<e  incandef>cent  lainpA  of  high 
candle-{K)wer  in  some  of  the  by -streets,  and  arc  lam(>s  in  the  main 
thoroughfares  ;  but,  of  course,  we  will  drive  both  by  the  same 
plant.  These  matters  would  be  settled  much  more  easily  and 
smoothly  if  people  would  not  make  random  statements  about  things 
they  do  not  unaerstand.  I  assure  you  the  (Corporation  C'Ommittee 
and  myself  have  gone  into  every  detail  with  the  utmost  care.  We 
have  rejected  no  suggestion  without  submitting  it  to  the  most 
careful  scrutiny,  and  the  result  will  be  that  the  system  finally 
applied  to  the  lighting  of  Cardiff  will  be  absolutely  the  best  in  the 
market."  Tho  Local  Uovomment  Board  enquiry  as  to  the  local 
electric  lighting  scheme  has  been  fixed  for  the  I4th  inst.,  when  tho 
whole  subject  will  be  gone  into  thoroughly. 

Belikat.— Prof.  Alexander  B.  \V.  Kennedy,  F.R.S.,  has  fur- 
nished  the  Relfast  City  Council  with  an  elaborate  re|)ort  regarding 
the  projiosefl  electric  lighting  of  the  city.  After  mentioning  that 
he  has  caiefully  examined  the  stre«t«  and  buildings,  and  ins[)ected 
several  possible  sites  for  a  central  lighting  station,  he  states  that 
he  has  been  compelled  to  make  his  own  estimates  as  to  the  pro- 
bable demand  for  electric  light  in  the  city,  based  ujjon  observation 
and  his  experience  in  other  nloces.  Within  two  or  three  years  of 
the  starting  of  the  works  tne  Corporation  may  have  to  supply 
current  to  tho  equivalent  of  about  8,500  lamps  of  8  c.p.  each, 
wired  in  the  central  district,  while  in  the  southern  district 
there  may  be  4,000  lamps  of  S  c.p.  re*|niretl.  In  the  one 
case  it  would  be  amply  sufficient  to  provide  for  b,10(»  lamfis 
alight  at  the  same  time,  and  in  the  other  for  about  1 ,400 
such  lamps.  Each  H-c.p.  lamp  in  the  central  district  will  use 
about  t7*<'i  units  fier  annum,  and  in  the  southern  district  about 
11*5  units.  If  the  rate  of  charge  be  6d.  per  unit,  the  income  per 
lamp  would  be  Ss.  9d.  and  58.  9d.,  and  the  total  income  £.^,850 
and  £I,*2lX>  respectively  [>er  year.  The  maximum  rate  at  which 
electrical  energy  would  have  to  be  delivered  to  consumers  would 
be  about  '2fM)  kilowatts  and  45  kilowatts  rsspeetively  ;  these  being 
the  figures  which  govern  in  connection  with  each  particular  system 
of  generating  pl^nt  the  dimensions  of  the  engmes  and  dynamos. 
There  is  no  dimculty  in  dealing  with  the  central  district,  which 
includes  all  the  first-class  shops,  clubs,  and  banks,  and  business 
concerns,  butoutside  this  there  is  a  ring,  tmvinga  breadth  of  three- 
quarters  of  ft  mile,  covering  the  ind  ustrial  part  of  the  city,  and  there 
would  not  be  much  demand  for  electric  light  there  unless  the  work 
could  be  carried  out  on  such  a  large  scale  as  to  reduce  it«  price  Nory 
much  below  anything  at  present  |)ossible.  To  put  the  electric  and 
gas  supplies  on  something  approaching  equal  terms  would  reciuire 
the  expenditure  of  ten  times  the  capital  estimated  for,  ana  no 
electric  light  scheme  short  of  a  great  one  such  as  this  would 
serve  to  sensibly  relieve  the  pressure  on  the  existing  gasworks. 
Beyond  the  "  inaustrial  ring  "  are  the  residential  districts,  northern 
and  southern  ;  and  while  only  dealing  directly  with  the  southern, 
the  system  best  adapted  for  it  can  be  applied  later  on  in  the 
northern,  as  the  conditions  are  almost  identical.  The  southern 
district  could  be  most  cheaply  supplied  with  electric  energy,  by  a 
bightension  alternating-current  system  with  a  separate  trans- 
former on  tho  premises  of  each  consumer.  Unfortunately,  there 
does  not  exist  (except  on  pa|>er)  any  satisfactory  means  of  cutting 
these  transformers  out  of  circuit  when  they  are  not  in  use.  The  effect 
on  the  economy  of  the  station  of  leaving  them  always  on  circuit  is 
90  considerable  that  the  Corporation  is  recommended  toex{)end  an 
additionalf£  1,500,  the  extra  costof  laying  high  tension  distributing 
mains,  which  is  undoubtedly  the  beet  system  for  the  centra} 
district.  Of  the  available  sites  for  a  central  station,  either  one  in 
Ormeau-avenuo  or  one  at  the  River  Lagan,  immediately  below  the 
Albert  Bridge,  would  serve  perfectly  for  generating  high  pressure 
current,  but  the  rivereide  would  be  out  of  the  question  for  a  low- 
pressure  system.  Prof.  Kennedy,  however,  works  out  a  scheme 
entirely  different  from  that  in  vogue  in  any  part  of  England  or 
Scotland.  Tho  object  of  this  ia  that  the  Corporation  may  gain  tho 
economy  involved  in  the  use  of  batteries  at  a  cost  very  much  less 
than  that  of  a  direct  three-wire  system  from  one  central  station  in 
the  usual  way.  This  could  be  achieved  by  means  of  sub-stations 
containing  continuous  -  current  transformers  on  the  Oxford 
system  ;  out  after  the  most  complete  consideration,  he  believes 
the  most  economical  and  advantageous  form  of  sub-station  for 
Belfof  t  is  one  in  which  the  dynamos  are  driven  by  ordinary  gas- 
engines,  using  town  gas.  which  costs  28.  3d.  per  1,000  cubic  feet. 
The  central  sub-station  would  be  the  headquarters  of  the  system 
of  distribution,  containing  two  gas-engines,  each  of  about  50  i.b.p., 
with  corresponding  dynamos,  and  would  contain  also  a  battery  of 
modorato  output— say,  about  odO  ampere-hours  capacity — besides 
all  the  principal  regulating  apparatus  and  instrument*,  and  would 
be  always  at  work  when  it  would  be  neceasary  for  any  machines 
to  be  running  at  all  The  central  station  would  not  always  be  at 
work,  although  tho  use  of  gas-engines  would  allow  its  machinery 
to  be  started  at  any  moment  if  reciuired.  Even  in  winter  it  would 
only  be  neceasary  to  have  it  open  for  one  watcb  per  day. 
It  would  contain  the  plant  for  taking  up  three-fourths  of 
the  load,  together  with  all  reserve  plant,  which  would 
occupy  more  space  than  could  be  found  conveniently  in  the 
centre  of  the  city.  If  the  demand  for  electric  light  varied  in  the 
same  proportion  as  gaa,  it  would  be  unneceasary  to  run  the  c 
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BtatioD  at  all  during  three  or  foar  months  in  the  year.  A  bA.«e- 
ment  apoco  hAvin^  an  area  of  about  7*M}  or  80U  Mjuare  feot  (or  lers 
if  direct-tlrivint;  cuisines  coiilfl  be  ohuiiniv)),  HJtiiut-o  in  Iho  confre 
of  the  city,  wouUl  entirely  »orvc  the  liurpowjH  of  the  sub-Btation. 
The  merilH  of  or<liniiry  coal  tfr/fu^  generator  enp  are  discusBort  in 
favour  of  the  former.  s)»owing  how  the  i*outnern  difltrict  of  Lho 
city  could  be  worked  by  two  ^ub-fitalions  connected  with  the 
central  station.  Prof.  Kennedy  etttiinntee  the  total  cost  of 
the  acheme  recommended,  exclumveof  land,  buildinr>8,  and  metert*, 
but  incltiHivo  of  the  whole  of  the  plant  and  machinery,  mains  and 
rood  work,  at  about  tlO.UOO  for  thecentml  district,  and  at  about 
£11,000  for  the  southern  The  latter  includes  about  10.2lX>  yards  of 
road  work,  nearly  double  the  amount  in  the  centra]  diiitrict  The 
actual  station  ex  (leniiee,  including  flalttri««,  wa[^e«,  ^os,  utores,  and 
repairs,  when  8,<XX)  lampA  would  bo  wirtxl,  should  be  about  3d.  per 
unit  sold.  Expenses  of  management,  rent,  rates^  and  taxes, 
interest  and  sinking  fund,  and  a  neeeK«wry  and  proper  allowance 
for  depreciation,  would  odd  3d.  per  unit  more  to  the  cost.  Prof. 
Kennikly  therefore  thinks  it  not  unreatfonable  that  the  Corporation 
should  start  the  electric  supply  with  a  chnrpe  of  7d.  per  unit,  but 
adds,  that  as  so  large  a  pro[H)rtion  of  the  total  costs  are  practicnlly 
fixed  charge««  —  salnrio.'*,  wages,  rates  and  rent,  interoet  and  depre- 
ciation— the  very  best  way  to  re<luce  the  cost  per  unit  is  to  increa*<c 
the  number  of  unttt?  sold.  From  t)iis  point  of  view  the  Coriwra- 
tion  would  no  doubt  consider  very  seriously  whether  it  would  not 
be  the  wi^or  policy  to  stscrt  with  a  charge  of  6d.  per  unit  at  once  in 
order  to  raise  the  output  as  soon  bm  pofwible.  The«e  are  the  main 
features  of  Prof,  Kennedy's  exhaustive  re{x>rt,  which  is  under  the 
cooeideration  of  the  Goa  Committee  of  the  Belfast  Cor[x>ration. 
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4827. 

4669. 

4871. 

4874. 

4910. 
4911. 

4912. 

4923. 

49»8. 
4941. 

4952. 
4976. 

4992. 
5051. 


Maiu^h  6. 

Improvements  In  the  oonatraotlon  of  the  reol  and  battery 
box  in  oonneotlon  with  portable  oleccrlo  bolls.  Julin 
Obadiah  Biooke,  21,  KinK-wtrect,  Wakefield. 

Im pr ovemonta  In  the  ooiutnictlon  of  eleotrlo  11  ght 
awitchea  and  catM>ata.  Charles  Mark  Dorman  and 
Reginald  Arthur  Smith,  Ordsal  Kloctric  Works,  Sulford, 
Manchester.     (Complete  specification  ) 

An  eleotrlo  alarm  for  Antomatioally  BignaUing  when 
Inbrloators  ore  empty.  Joseph  l*ollit.  Eustace  Wiir/eil, 
and  (reorge  Meddings,  Billiter  House,  Billiter-street, 
London. 

Mawh  7. 

Improvomenta  In  the  proeeaa  of  obtaining  chlorates  of 
the  alluUles  or  of  the  alkaline  earth  metals  by  eleotro- 
lysla.  William  Tiiylor  (iibbs  and  Ktaninlaus  [*a.Hchal 
Franchot,  P.O.  Box  1,071.  Ottawa,  Canada.  (Complete 
specification. ) 

Improvements  in  eleotrlo  batteries.  Nestor  RoUand, 
Norfolk  Houj^e,  Norfolk  Htreet.  Strand,  London. 

Improvements  in  the  transforming  and  conversion  ef 
eleotrlo  currents.  Horbert  Fraser  Foster.  (14,  Coniwall- 
road,  \^*e?5tbou!•no  l*ark.  London, 

Aa  Improvement  in  eleotrlo  switches.  Kflward  Lionel 
Joseph  and  Anpleton,  Burboy,  and  Williamson  115, 
Cannon-ftreot,  London.     (Complete  Rfiocification.) 

An  improvement  In  oontaet- makers  for  eleotrlo  lamp- 
holders.  Edward  Lionel  Joseph  and  Appleton,  Burboy, 
and  Williainiwn,  115,  Cannon-street,  f^onuon.  (Complete 
specification.) 

Improvomonts  In  the  oonstmctlon  of  ipring  boffor-oon* 
neotlons  for  the  holders  of  eleotrlo  lamps,  tkiward 
Lionel  Joseph  and  AppleLon,  Burbey  find  Williamson, 
ll."i,  i.'annon-street,  Ixinaon,     (Coniploto  «j>ecificalion.) 

Improvements  In  oonduotors  In  telosooplc  standard 
lampholdors  for  eleotrlo  lamps.  Anthony  Cicor^e 
New,  12,  Pa  lace -chambers,  Westminfiter,  London.  (Cora- 
pleto  Bpecitication.) 

Iniprc»vements  In  iBoandescent  eleotrlo  lamps.  liilbort 
Scott  Kam,  3^,  Oakley-wjuare,  Ixtndoii, 

Improvements  In  and  relating  to  signalling  on  railways, 
and  In  telegraph  relays  for  use  in  oonneotlon  there- 
with, and  for  ordinary  tolegraphio  purposes,  JoHcf 
Tumft  and  Edmund  Von  Molef»ic?.ky.  10,  Lincoln's-inn- 
fields,  Ivondon. 

Improvements  in  electrical  relays  and  messnring 
instruments.  Willoughby  Statham  Smith  and  WiUium 
Puddicombe  tlranville,  24,  Southampton  buildings,  Chan- 
cery-lane, London. 

Improved  apparatus  for  working  railway  swltohes  by 
means  of  oleotrloal  onorgy.  Siemens  Hrothcre  and  (.'o., 
Limited,  28,  Southampton  •  buildings,  Chancery  •  lano, 
London.     (Messrs.  Siemens  and  Halsko,  (termany.) 

M. ARC II    S. 

Improvements  In  eleotrlo  Inmpsookets  and  like  eleotrlo 

fittings.      Hugh    Hirst,     13,    Banyardrood,    Southwark 

Park,  Bermondsey,  London. 
Improvements  in  primary  batteries        Theophilus  Coad, 

I,  Quality-court,  Chancery-lnno,  London. 
Improvements    In    eleotrlo    olooks.      Jules  Cauderay,  '24, 

Southampton-buil(Iinj;H,  Chancery  luno,  I»ndon. 


Mabch  9. 
An  improved  method  for  fastening  olootrlool  oonduotors, 

wires,  cables,  and  the  like  in  wood  oaslngs  by  means 

of  adjustable  clips  or  damps.      Krnodt  L'ockburn  Day, 

.'ili'2,  St.  Virioent-Htreot,  (ilojiRow. 
Improved    system    of   elootrloally   Interlocking    signal* 

and  points,  and  In  apparatus  therefor.     Ceor(j;o  Kdwin 

Fletcher,  t,  Clayton  p(|uiWO,  Liverpool. 
Improvements    In    and    relating    to    the    methods   and 

means  of  ooupllng  alternatlng-onrrent  dynamo-eleotrlo 

machines    In    synohroaal    relation,    and    malntslnlng 

them  In  that  relation.      William   Lowrie,  117,    Bi»ho[)«- 

t'ate-ritreet  Within,  London. 
Improvements  in  and  relating  to  apparatus  for  oharglng 

eleotrlo  acoamolators.     William  Lowrie.   117,   Biahops- 

eato-streeL  Within,  London. 
Improvements  In  Inoandesoent    eleotrlo   lamps,  and    la 

apparatus  oonncoted    therewith      .Sir  Charles  Sc«warb 

Forhc.-,  Bart.,  -1,  Fint-bury-jjavemont,  London. 
Improvements    !n    microphones.      Sir    Charles     Sbewarfe 

Forbes,  Bart.,  21,  Fin8bury-i>avoment,  London. 
An  improved  eleotrlo  safety  lamp.     Donabo  Tommosi,  S3| 

Chancery- lane,  London. 
An    Improved    oombtned    lamp    and    eleotrioal  igniting 

devloe  therefor.    JuW  Lang,  4.5,  Southumpton-buildinj^s, 

Chancory-lane,  Loudon. 

Marob  10. 
Improvomonte  In  the  production  of  alkali  and  In  appa* 

ratus  therefor,  the  said  apparatus    being   appUeabla 

for    elootrolysis      generally.      Jrimca    Uargreaved    and 

Thoiniui  Bird,  4,  (.Mayton-pquare,  Liverpool. 
Improvements  In  and  In  making  eleotrolytio  apparatna. 

Jamea    Hnrgreaves  and  Thomas  Bird,  4,  Clayton-wjuare, 

Liveri>ool. 
Improvements  In  eleotrlo  belts.      Robert  Davy  Bowmani 

22,  SouthamptonbiiildinKs,  Chancery- lane,  London. 
M.MU'H    11. 
Improvements    in    conductors     for     electric     railways. 

.lamej*  Alfred  Ewinj;^,  T^imgdatc  l.rfid^e,  Cambridge. 
Improvemonu    in    and   relating    to    alternatlng-ourrsat 

electric  motors,     fiobert  Lundell  and  Edward   Hibbarcl 

John!>on,     45,     Southampton  buLl'lings,      Chanoery-lane, 

London.     (Complete  i*i>eciHcation. ) 
Improvements   in   and   rotating   to   altematlng-ourreat 

electrle  motors.     Robert  Lundell  and    Kdward   Hibberd 

JuhnHon,     45,      Southumptunbuildin^,      C'hancerylane, 

I./)ndon.     (Complete  H[>eciHcation.) 
Improvements  in  or  connected  with    electric    batteries. 

Cha'*Ie«    Percy    Shrewsbury,    Frank    Li*wronce  Maraholl, 

John  Cooper,  and  John  Laekoy  Uobell,  57,  Chanoery-lane, 

London. 
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SPECIFICATIONS  PUBLISHED. 

1892. 

Coating  orttclos  by  olootro-deposlclon.      London  Motallur* 
t^icul  Company,  Limited,  and  another.     (Amended.) 

Xleotrlc  meters.     1)e  Forranti. 

Electric  arc  lamps.      Lenc7.ewdki. 

Inoandesoent  olootrio  lamps.     Boehm. 

Secondary  batteries.     Heyl. 

Dynamo-elootrio  machines.     Kingdon. 

Eleotrlo  arc  lamps.     Davy. 

Eleotrlo  aro  lamps.      Bcltiold. 

Electrical  distributing  apparatus.  Ci-ompton  and  Chnmen. 

IH93. 
Electric  launch  and  sailing  vsaseL     Bowen. 
Electric  motors.     Allison.     (Hurin^.) 
Measuring  electrle  currents.     Lake.     (Weaton.) 
Ueasurlng  electric  currents.     Lake.     (WaUon.) 
Measuring,  oto  ,  olootrlc  oarrents       Lake.     (Wof^ton. ) 
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NOTES. 


I 


Manganese. — Important  beds  of  manganeae  have  been 
discovered  id  Transcaucasia. 

Incinerator. — The  Indian  Enginrer  gives  in  its  issue  for 
February  2o  a  plan  of  Garlick's  regenerative  incinerators. 

Carbon  as  Fuel. — Tbe  unburned  ends  of  arc -light 
carbons  are  said  to  make  excellent  fuel  when  mixed  with 
antbiacite  coal. 

Sooth  AfHcan  Telephones. — A  telephone  line  has 
been  laid  between  Leydsdorp  and  the  Silati  goldfields,  and 
is  now  in  full  working  order. 

Patent  Index. — Indexes  to  patents  relating  to  elec- 
tricity covering  the  period  from  18S2  to  1890,  have  been 
issued  by  the  American  Patent  Office. 

Train-Iiig'hting'.  —  Pintsch's  system  of  train-lighting 
ia  being  adopted  on  tbe  Indi^in  railways  practically  without 
opposition  as  yet  from  electric  lamps. 

Artificial  Diamonds. — M.  Moiasan  will  repeat  hia 
exjveriments  on  the  artificial  production  of  diamonds  in 
public  before  the  annual  meeting  of  the  Soci^t^  Framjaise 
de  Physique. 

Kew. — The  post  of  superintendent  of  the  Kew  Obser- 
vatory is  vacant.  Printed  particulars  will  bo  forwarded  on 
application  to  the  Assistant  Secretary,  Royal  Society, 
Burlington  House,  W, 

Chorch-Iaghting:  in  Qlasg^ow. — Tbe  first  church  in 
Olasgow  to  be  lit  by  electricity  from  the  Corporation  mains 
will  be  Free  St.  Paul's,  North  Frbderickstreet.  Six  lamps, 
each  of  200  c.p.,  will  be  used  to  light  the  centre  of  the 
church. 

Jonmalistie. — Mr.  £<]ward  Caldwell,  lately  in  charge 
of  the  editorial  department  of  the  KUdncal  Ifotld^  has  now 
taken  charge  of  the  StifrA  Railtvay  Ga::ettt\  which  is 
changed  in  style  aud  form,  and  will  be  a  weekly  street- 
railway  paper. 

North  Staffordshire  Mining  Institute. — A  meeting 
of  the  members  of  this  institute  was  held  at  Stoke-on- 
Trent  on  Monday  evening,  Mr.  R.  H.  Cole  presiding.  Mr. 
JBF.  M.  Mordey  delivered  an  address  on  "  Electric  Lighting 
'^d  Transmission  of  Power  Uy  Electricity." 

Waterloo  Electric  Railway. — The  pastfionemcrtt 
of  the  consideration  of  the  suspended  Bill  of  hist  year  for 
powers  to  construct  an  underground  electric  railway  from 
Waterloo  Station  to  Mansion  House-street,  has  leaulted  in 
the  withdrawal  of  the  opposition  of  the  South-Eaatern 
Railway  Company. 

Royal  Institution. — Among  the  lecture  urrangements 
after  Easter  for  the  lioyal  Institution  are  three  lectures  by 
Mr.  Jas.  Swinburne,  on  "Some  Applications  of  Electricity 
toChemistry"  (theTyndall  lectures).  Subsequent  discourses 
will  be  given  by  Prof.  A.  B.  W.  Kennedy,  Mr.  Shelford 
Bidwell,  and  Lord  Kelvin. 

Paris  BCains. — M.  Dieudonn^  describes  in  detail  in 
LEkciricun  for  18th  inst.  the  undorground  electric  mains 
oE  the  Champs-EIyst'es  section  in  Paris.  The  mains  are 
concentric,  made  by  the  SocitHe  Cail.  The  normtil  pres- 
sure ia  3,000  volts,  and  the  cables  are  tested  to  C.OOO  volts. 
The  insulation  resistance  is  4,000  to  5,000  mej^ohms  per 
kilometre, 

Indian  Telegn^aphs. — Mn Finch, directorof  tbe  Persian 
Gulf  section  of  the  Indo-European  telegraph  line,  has  been 
appointed  to  the  new  post,  at  XI, 000  a  year,  created  under 
the  Indian  OfHce,  consequent  on  tbe  Indian  Telegraph 
Department  relinquishing  the  management  of  the  overland 
tines.  His  title  will  be  director  in-chief,  that  appointment 
being  revived. 


Getting  up  Steam. — A  Lancashire  boiler  is  regarded 
preferable  to  a  multitubular  boiler  when  the  pressure 
required  is  constant,  as  a  quick-steaming  boiler  is  seldom 
found  to  give  tbe  same  efficiency  as  a  Lancashire  boiler  at 
heavy  load.  On  the  other  hand,  a  Lancashire  boiler  takes 
about  1^  tons  of  coal  to  got  up  steam,  and  a  multitubular 
quarter  to  half  ton. 

Electric  Storm  at  Glasg^ow. — A  strange  meteoro- 
logical disturbance  occurred  on  tho  16tb  inst.  at  Glasgow. 
There  were  briUiant  flashes  of  lightning  and  a  terrible  clap 
of  thunder,  followed  by  a  hurricane  of  wind  and  sleet.  The 
lightning  caiued  tbe  telephone  bells  in  the  city  to  ring,  and 
one  gentleman  who  was  speaking  through  the  telephone 
received  a  severe  shock. 

Electric  Orfiran. — A  now  electric  organ  was  opened  at 
Scarboroui^b  on  Friday  evening.  A  very  large  congrega- 
tion assembled  to  hear  the  effects  of  this  de|>arture  for  aid 
ing  tbe  musical  portion  of  church  worship.  The  organ  is 
in  two  entirely  different  ^yorttons  of  the  church.  The  key- 
board is  on  that  portion  of  the  organ  near  the  chancel,  and 
communicates  by  an  electric  current  with  the  other  portion 
at  tbe  west  end  of  tbe  church. 

Colombo  Tramways. — Three  offers  have  been  received 
by  the  Colombo  municipality  for  ihe  construction  of  tram- 
ways in  Colombo:  from  Messrs.  Hutchinson  (contractors 
to  the  Madras  Electric  Tramway),  Meftsrs,  Allan  and  Co., 
and  Messi-s,  Irwin  and  Co.  Tbe  latter  firm,  who  built  the 
Karachi  line,  undertake  to  have  the  line  ready  in  six 
months,  the  others  in  12  and  IS  months.  Tbe  considera- 
tion of  the  proposals  has  been  deferred  for  a  short  time. 

Frequency  and  Output. — Mr.  0.  P.  Steinmets,  in  a 

series  of  articles  on  transformer  frequency,  states,  in  the 
New  York  Ehdrkal  Engineer^  March  15th,  the  relation 
between  frequency  and  output  of  Iransformoi's.  He  shows 
that  within  certain  limits  the  output  ia  proportional  to  the 
|ib  power  of  the  frequency,  and  thus  establishes  for  the 
tiret  time  a  relationship  between  these  two  important 
elements  in  transformer  design. 

Primary  Batteries. — A  good  paper,  whose  title  ex- 
plains itself,  was  read  before  the  Franklin  Institute  by  Mr. 
E.  F.  Northrup  on  "Some  Principles  that  Must  be  Observed 
in  Order  to  Make  a  Good  Closed  Circuit  Buttery,  and  a 
New  Portable  Dry  Cell  described  in  which  these  Principles 
are  Applied."  It  is  published  in  tbe  Journal  of  the 
Franklin  Institute  for  March.  The  author  discusses  elec- 
trodes, their  forms,  the  electrolytes,  depolarisers,  and  other 
parts  of  a  primary  cell. 

Woodhonse  and  Rawson. — In  our  leader  last  week 
tbe  question  was  raised  whether  money  had  not  been  lost, 
and  work  scamped,  in  installation  business  as  well  as  in 
company-promotion.  We  are  glad  to  say  that,  from  the 
evidence  we  have  had  submitted  to  us,  there  seems  tu  have 
been  consistently  every  endeavour  made  to  do  tbe  installa- 
tion work  proj^erly  ;  and  thus,  if  a  scheme  of  reconstruction 
is  carried,  the  past  experience  and  success  should  be  of 
great  service  under  the  new  conditions. 

N.S.W.  Electrical  Club.— Tbe  Electrical  Club  of  New 
South  Wales  held  a  meeting  of  its  members  in  the  instruc- 
tion-room at  the  General  Post  Office,  Sydney,  on  February  3, 
when  condolence  was  expressed  most  sincerely  by  the 
members  at  the  loss  the  club  had  Eustuined  by  the  death  of 
Mr.  Cracknel!,  who  had  held  the  office  of  president.  Mr. 
P.  B.  Elwell  was  then  elected  president.  Mr.  Oswald 
Haes,  M.I.E.E.,  read  an  interesting  paper,  accompanied  by 
diagrams,  on  "  The  Electric  Lighting  of  Trains." 

Lonff-Distance  Telephones. — A  great  feat  is  shortly 
to  be  attempted  b^   ^^^  \ft\<^v^^^^^  \«i\ftx\»^^^\\N*  ^V  S^osT 
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General  Post  OflSce — the  laying  of  a  telephone  between 
London  and  Dublin.  Glast^ow  merchants  will  also  very 
soon  be  able  to  communicate  with  Belfast  by  the  same 
means,  as  a  telephone  is  now  being  laid  between  these  two 
great  trading  centres.  In  time  it  is  intended  to  form  a 
complete  circuit  by  which  the  cities  of  Dublin,  Belfast, 
Glasgow,  and  London  will  all  be  enabled  to  have  telephonic 
communication  with  one  another. 

Eleotrioally-Welded  Shells. — The  use  of  electric 
welding  for  the  manufacture  of  projectiles  has  reached  a 
point  of  practice  in  the  United  States  which  seems  to  be 
considerably  in  advance  of  that  of  other  countries  for  this 
process.  Steel  blooms  are  cast  hollow  and  rolled  into  a 
thick  tube,  cut  into  short  lengths,  and  then  electrically 
welded  to  the  top,  which  has  been  formed  with  dies.  Mr. 
Hiram  Maxim,  in  the  Proceedings  of  the  United  States 
Naval  Institute,  describes  the  process  and  the  machines; 
the  sbeets  are  made  up  to  Gin.  in  diameter,  and  941b.  in 
weight. 

Mioanite.  —  We  have  received  a  reprint  of  Mr. 
Thompson's  paper  on  micanite  read  before  the  American 
Institute  of  Electrical  Engineers.  This  material,  it  may  be 
remembered,  is  a  built-up  substance  of  cement  and  mica 
strips.  Photographs  of  all  kinds  of  micanite  insulators  are 
given,  of  a  kind  as  would  seem  to  be  exceedingly  useful  to 
electrical  engineers — washers,  rods,  rings,  slot  insulators, 
and  so  forth.  Messrs.  Eugene  Munsell  and  Co,,  218, 
Water-street,  New  York,  have  taken  up  the  manufacture, 
and  issue  the  booklet,  which  should  interest  makers  of 
dynamos  and  switches. 

InoandesoeBt  Lamps.  — Enquiries  are  hmng  con- 
tinually made  as  to  the  expiry  of  patents,  and  enquirers 
almost  always  ask,  "  What  can  we  do  } "  A  good  many 
people  will  no  doubt  have  to  look  more  closely  into 
patents,  and  will  find  that  in  some  cases  the  expiry  of  a 
particular  patent  does  not  leave  the  road  open  for  free 
competition.  We  would  ask  some  of  the  eager  competitors 
to  study  the  question  of  lampholders  as  well  as  lamps, 
when  they  may  find  that  the  control  of  certain  forms  of 
holder  is  bound  to  play  a  large  part  in  directing  orders 
and  increasing  business. 

Railway  Signalling. — The  North-Eastern  Railway 
officials  have  agreed,  the  Ntwcastk  Chronicle  is  informed,  to 
give  Mr.  Simmon's  (of  Esh  Winning)  invention  for  improve- 
ments in  signalling  apparatus  a  trial  on  their  system.  "  As 
soon  as  convenient,  the  new  apparatus  will  be  put  in  and 
tested  from  Waterhouses  passenger  station  to  Flass  Junction. 
Great  credit  is  due  to  the  company  for  thus  giving  facilities 
for  a  working-man  to  demonstrate  the  practicability  of  his 
invention,  and  also  for  their  evident  desire — by  some  such 
means  as  this — to  avoid  a  repetition  of  such  sad  catas 
trophies  as  the  late  disaster  at  Thirsk." 

Antomatic  Railway  Signallinff. — An  ingenious 
system  of  signalling,  says  the  Liverpool  Courier;  has  been 
invented  by  the  Automatic  Electric  Railway  Signal  Com- 
pany, whose  offices  are  in  Liverpool »  and  who  are  now 
exhibiting  a  model  illustrative  of  the  system.  This  has 
already  been  adopted  in  a  railway  in  the  Isle  of  Wight, 
and  is  there  working  successfully,  By  this  system  the 
passing  train  works  its  own  signals  automatically,  and  the 
risk  of  accidents  from  any  cause  is  reduced  to  a  minimum. 
In  addition  the  contrivance  is  exceedingly  simple,  and  by 
no  means  costly  either  in  initiation  or  maintenance. 

Long-Distanoe  Telephoning, — Mr.  Herbert  Laws 
Webb  has  an  article  in  the  Engiiuenng  Magazine  for 
March,  on  the  business  advantages  of  long-distance  tele 
phones.  He  relates  anecdotes  illustrative  of  his  tbeme — 
ow  »   ten-pound   talk    settled   a  contract   for    100^000 


chickens ;  how  Chicago  ladies  talk  regularly  to  their 
husbands  when  visiting  in  New  York ;  and  how  a  New 
York  banker,  laid  up  in  Boston  by  an  accident,  hired  a 
line  and  carried  on  hia  business  by  telephone  for  a  week 
or  two.  He  finds  the  newspapers  quick  to  use  the  long- 
distance wires,  and  the  gain  to  business  men,  in  spite  of 
the  high  tariff,  very  great. 

Water-Heater. — A  simple  home-made  water-heater 
was  recently  described  at  a  meeting  of  the  Old  Students' 
Association,  and  the  device  may  prove  useful  to  others. 
An  old  boiler  was  taken,  and  in  this  a  number  of  angle-iron 
strips  were  riveted  with  plates  of  iron,  making  a  kind  of 
circular  staircase.  Steam  was  admitted  at  the  bottom  and 
water  was  allowed  to  flow,  splashing  down  the  steps  as  the 
steam  rises.  The  resistance  to  exhauat  steam  is  very  slight, 
and  no  blast  whatever  is  needed.  The  water  is  heated  to 
nearly  boiling  point.  The  heater  is  placed  so  that  it  is 
level  with  the  boiler,  and  there  is  consequently  no  lifting 
of  the  feed-water  aecesaary. 

Telephotoa, — M.  C,  V.  Boughton  is  on  his  way  to 
England  to  demonstrate  the  value  of  his  "  Telephotos  *'  to 
the  British  naval  authorities.  A  long  mast  has  a  row  of 
incandescent  lamps  mounted  thereon,  which  can  be  lighted 
10  various  combinations  to  represent  dots  and  dashes  on 
the  Morse  system.  The  apparatus  is  worked  by  a  type- 
writer set  of  contacts,  marked  in  Morse  or  Roman  characters. 
An  ingenious  arrangement  locks  the  other  keys  when  any 
key  is  depressed.  The  whole  outfit,  with  engine,  boiler, 
and  dynamo,  keyboard  and  signals  for  marching  service, 
weighs  1, 5001b.  The  signals  can  be  read  at  a  distance  of 
three  miles  in  the  daytime,  and  10  miles  at  night. 

One  Man-Power. — Mr.  J.  E,  Emerson  once,  when  22 
years  of  age,  at  the  Manchester  Machine  Company,  for  a 
freak,  tried  how  much  iron  he  could  handle  in  a  working 
day.  He  lifted,  and  piled  in  heaps  4ft.  high,  212^  tons  of 
pig  iron  lumps,  varying  in  weight  from  601b.  to  1501b.,  and 
had  the  last  pig  on  the  pile  as  the  whistle  blew — as  he  says, 
"about  as  used  up  a  man  as  ever  lived  at  the  end  of  10  hours* 
work."  Taking  the  mere  act  of  lifting  alone  an  average  of 
2ft.,  this  would  give  952,000  foot-pounds  in  600  minutes, 
or  one-twetitieth  of  a  horse-power.  Adding  the  act  of  carry- 
ing, say,  as  much  again,  his  man-power  may  be  thus  taken 
as  j'{j  b.p.  exerted  over  10  hours.  Mr.  Emerson  "  would 
not  advise  any  man  to  try  such  a  feat "  again. 

Commnnloation  with  Lighthouses. — In  the  House 
of  Commons  on  Tuesday,  Mr.  James  Lowther  asked  the 
Presidr»nfc  of  the  Board  of  Trade  whether,  inasmuch  as  the 
recommendations  unanimously  endorsed  by  the  Commis- 
sioners as  a  means  of  saving  life  at  sea  involved  a  very 
small  estimated  cost,  the  Government  intended  without  any 
further  delay  to  carry  out  the  recommendations  of  the 
Royal  Commission  upon  electrical  communication  with 
lighthouses  and  lightshifia  made  tn  December  last.  Mr. 
Mundella  replied  that  the  committee  appointed  to  consider 
and  report  on  the  best  means  of  carrying  out  the  recom- 
mendations of  the  Koyal  Commission  have  the  whole  matter 
under  consideration,  and  will  report  soon  after  Easter. 

Graphioal  Statics. — At  a  recent  meeting  of  the  Liver- 
pool Engineering  Society,  at  Liverpool,  Prof.  H.  S.  Hele- 
Shaw  read  a  paper  on  *'  The  Graphical  Method  of  Solving 
Engineering  Problems."  Now  that  modern  or  projective 
geometry,  which  deals  not  merely  with  plane  surfaces,  but 
with  lines  in  space,  has  been  directly  applied,  first  by 
Culmann,  and  since  by  other  writers,  to  the  subject  of 
graphical  statics,  Prof.  HeleSbaw  is  of  opinion  that  there 
is  no  apparent  limit  to  the  number  or  variety  of  engineering 
problems  which  may  be  thus  dealt  with.  A  clearer  under- 
standing of  the  foundations  of  the  subject  is  required,  so 
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as  to  bring  into  a  more  definite  system  the  rapidly-growing 
BOmber  of  problems  and  pHblications  dealing  with  graphical 
etatements  and  operations. 

Xleotric  Traction  on  Railways. — Engineers  in- 
terested in  the  application  of  electric  traction  to  railway 
lines  who  have  not  already  seen  a  pamphlet  by  MM. 
Bonneau  and  Desroziflrs  may  like  to  know  that  the  "  Etude 
fiur  la  Traction  Electrique,''  by  these  engineers,  is  pub- 
lished at  the  Librarie  Polytechnique,  15,  rue  dea 
Saints-Pores,  Paris.  It  contains  diagrams  of  arrange- 
ment of  motors  and  axles,  a  modification  of  which,  as  we 
understand,  is  being  carried  out.  The  application  of 
electric  traction  in  one  form  or  another  would  eeem  to  be 
a  question  of  practical  importance  in  France  at  this 
moment.  M.  Heilmann's  steam -electric  locomotive  is,  it 
is  understood,  likely  to  be  tested  soon  on  the  State  railway 
lines. 

Sleotrio  Heat  Recorder  for  Furnaces. — Some 
months  ago  Prof.  Roberts-Austen  showed  at  the  Royal 
Society  his  electric  high-temperature  recording  instrument. 
This  is  described  and  illustrated  by  diagrams  in  the  new 
volume  of  the  Journal  oi  the  Iron  and  Steel  Institute.  We 
should  advise  electrical  engineers  to  make  themselves 
acquainted  with  this  ingenious  instrument,  which  should 
prove  exceedingly  useful  in  metallurgical  operations,  A 
thermo-junction  receives  the  heat  from  the  furnace,  and 
the  variation  of  a  galvanometer  mirror  is  photographed 
automatically  by  the  light  from  a  lamp  passing  through 
aaitable  slits.  The  apparatus  is  arranged  to  be  practical  in 
workshop  use,  and  six  furnaces  can  be  tested  intermittently 
by  means  of  contacts  moved  by  clockwork. 

Death  by  Electricity.— M.  d'Arsonval  has  presented 
to  the  Society  de  Biologie  the  conclusions  arrived  at  by 
experiments  made  partly  under  his  instigation  by  M.  Francis 
Biraud  at  the  laboratory  of  M.  Lacassagne,  of  LyonSj  on 
death  by  electricity.  They  find  that  death  occurs  from  two 
general  causes — mechanical  lesion  of  the  vessels  and  nerves, 
and  stoppage  of  the  function  of  heart,  lungs,  etc.  The 
first  occurs  generally  when  the  victim  is  struck  by  light- 
ning, or  a  high-tension  static  charge  ;  the  second  by  shocks 
from  industrial  machines.  The  first  brings  definite  death 
in  its  train,  the  second  apparent  death,  which  may  turn  to 
actual  death.  Electrocution,  according  to  the  opinions  of 
MM.  d'Arsonval  and  Biraud,  is  complicated,  barbarous, 
and  not  sure.  Even  a  rabbit  cannot  be  killed  under  3,500 
volts  and  20  amperes  alternating,  and  even  then  (to  use  a 
bull)  artificial  respiration  will  revive  it.  M.  d'Arsonval  dareo 
the  American  practitioners  to  try  artificial  respiration  after 
the  operation.  Autopsy,  he  says,  is  necessary  to  ensure 
death. 

Dahl  Alternating  Motor.— Mr.  Olof  Dahl,  of  the 
Dahl  Electric  Company,  130,  Liberty -street,  New  York, 
says  Mr.  F.  H.  Leonard,  has  produced  a  practical,  simplcj 
single-phase  motor,  and  a  number  of  them  are  io  daily  use. 
These  motors  can  be  made  in  any  size  from  1  h.p.  upwards, 
are  synchronous,  and  hence  must  run  at  uniform  speed  ; 
they  are  self-excited,  starting  vigorously,  with  a  torque 
about  equal  to  their  normal  capacity.  They  have  a  high 
efficiency,  the  small  1-h.p.  size  a  commercial  efficiency  of 
75  per  cent.,  increasing  with  size  to  over  90  per  cent. 
There  is  no  undue  heating,  and  neither  armature  nor  fields 
rise  more  than  30deg.  over  surrounding  atmosphere  at 
normal  load.  The  armature  is  not  broken  out  of  step 
until  50  per  cent,  over  load,  and  then  is  not  injured,  the 
current  being  choked  back  by  self-induction.  The  motor 
is  designed  for  putting  ou  the  ordinary  alternating  mains 
without  change  in  the  number  of  alternations.  The  machine 
has  commutator  and  brushes,  three-pole  field,  and  appears 
,weU  made. 


Telephonic  Xntertainment. — On  Monday  evening 
last,  Mr.  P.  P.  Kipping,  by  kind  permission  of  the  National 
Telephone  Company,  gave  an  interesting  entertainment  at 
the  lecture-hall  of  the  Highbury -quadrant  Church,  Mr. 
Goring  Thomas's  new  opera  "The  Golden  Web,"  now 
being  performed  at  the  Lyric  Theatre,  was  moat  success- 
fully transmitted  to  the  hall  and  distinctly  heard  by  the 
audience.  At  intervals  during  the  evening  cornet  solos 
and  recitations  were  equally  well  transmitted  from  Bir- 
mingham. The  latest  intelligence  on  home  and  foreign 
afl'airs  was  received  from  the  offices  of  the  Central  News 
by  telephone  and  distributed  throughout  the  hall  by  means 
of  column  printing  telegraphs.  Telephonic  and  telegraphic 
apparatus  were  fitted  up  in  the  hall  and  caused  much 
amusement.  In  consequence  of  a  large  number  of  persons 
being  unable  to  obtain  admission,  owing  to  \  crowded 
audience,  this  entertainment  will  be  repeated  on  Friday 
evenin^:  next. 

Osone. — Mr.  J.  C.  Dittrich,  chemist  of  the  Ozone  Com- 
pany of  New  York,  has  an  article  on  "  The  Action  of  Ozone 
on  Bacteria"  in  the  New  York  Electrical,  Revuw  for  4th 
inst.  He  details  the  experiments  of  Ohlmiiller  on  the 
effect  of  ozone  :  after  24  hours  with  two  litres  of  ozonised 
air  per  minute  the  bacilli  of  pus  were  destroyed.  Typhus, 
cholera,  and  anthrax  bacilli,  and  anthrax  spores  in  dilutions 
of  distilled  and  sterilised  water,  were  destroyed  as  follows  : 
anthrax  spores  in  10  minutes,  with  a  calculated  amount  of 
S9'9mg.  of  ozone;  anthrax  bacilli  in  10  minutes,  with 
G8mg.  of  ozone  j  typhus  bacilli  in  two  minutes,  with 
19'5mg.  j  and  cholera  bacilli  in  five  minutes,  with  40'3mg. 
of  ozone.  The  ozone  also  destroyed  bacilli  in  sewage  and 
bad  water.  Ohlmiiller  sums  up  by  saying  that  the  results 
of  his  experiments  established  with  certainty  that  ozone 
has  a  powerful  destructive  influence  on  bacteria  if  the 
water  be  not  too  greatly  contaminated  with  inanimate 
organic  matter.  Now  that  opsone  is  prepared  electrically  in 
large  quantities,  these  researches  ought  to  have  a  wide 
eSect  in  indicating  the  means  to  deal  with  cholera  and^ 
other  outbreaks  of  fever. 

Brown  Alternatioff-Carrent  Motors. — Mr.  C.  £.L, 
Brown,  writing  to  the  New  York  Eledncal  Engineer^ 
describes  his  new  single-phase  motors,  and  sends  photo* 
graphs  showing  a  6  h.p.  and  a  15  h.p.  motor  in  actual  work. 
The  smaller  one  developes  6  h.p.  with  very  high  etficieocyi 
as  can  bo  judged  from  the  fact  that  the  motor,  though  only 
weighing  3301b.,  gives  this  output  without  undue  heating. 
It  drives  a  line  of  shafting  at  their  works,  and  in  height  is 
not  up  to  the  knee  of  a  man.  Mr.  Brown  has  means  of 
starting  these  motors  of  the  simplest  possible  description, 
which  are  not  yet  ready,  however,  for  publication.  The 
larger  machine  gives  12  h.p.  to  15  h.p.  at  800  revolutions 
only.  Its  weight  is  but  1, 1501b.,  and  it  drives  a  main 
shaft  in  the  heavy  machine  shop.  It  has  sell-lubricating 
bearings,  suitable  for  continuous  running  without  attention. 
It  may  be  run  for  many  days  together  without  even  being 
looked  at.  In  a  month  or  two  they  will  have  these  motors 
to  the  extent  of  over  100  h.p.  actual  running,  ranging  in 
size  from  \  h.p.  up  to  over  20  h.p.  This  will  bo  good 
news  to  alternate-current  engineers,  who  will  doubtless 
hasten  to  apply  the  Brown  motors. 

Experimental  Coils. — The  old  Kuhmkorff  coil  is 
expensive,  and  where  a  town  supply  of  alternating  current 
is  on  tap,  some  fine  effects  with  simple  means  can  be 
obtained.  Mr.  R.  W.  Wood  describes  in  the  Scientific 
American  a  home-made  coil  for  obtaining  high-tension 
efiects.  A  bundle  of  irou  wires,  15iu.  long,  2in.  diameter, 
forms  the  magnet,  close  wound  with  the  primary  (No.  6). 
The  secondary  is  not  wound  the  whole  length,  but  on  a 
double  narrow  spool,  somu   14iu.  diameter,  &lip|H}d  oa  the 
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middle  of  the  other  j  the  two  coils  on  this  spool  are  wound 
in  opposite  directions,  and  the  internal  terniinals  joined. 
The  whole  ia  boiled  in  paraffin.  Connected  to  a  52-volt 
circuit,  a  small  arc,  2iu.  to  4in.  long,  occurs  between  carbon 
terminals.  But  it  is  with  the  Leyden  battery  that  the 
tremendous  power  of  the  coil  can  be  shown.  From  six  to 
ten  gallon  jars  are  connected,  inner  coatings  to  arc  and 
outer  to  the  other  terminals.  The  discharge  now  consists 
of  a  torrent  of  thick  blue  sparks,  whicb  give  rise  to  a  moat 
deafening  sound,  a  combination  of  a  hiss  and  a  roar.  The 
discharge  can  be  used  to  volatilise  metals  and  obtain 
metallic  spectra,  and  for  other  experimental  purposes. 

Electric  Mining  Machinery. — At  the  meeting  of  the 
Yorkshire  College  Engineering  Society  last  week  a  paper 
was  read  by  Mr.  Ernest  Scott  on  "  Mining  Machinery, 
Electrical  Rock  Drills,  and  Coal  Cutters."  Mr.  Wilaoti 
llartnell  occupied  the  chair,  and  there  was  a  large  attend- 
ance. The  advantages  possessed  by  electrical  transmiasioa 
of  power  in  mines  over  the  hydraulic  and  compressed-air 
systems  were  first  pointed  out,  and  the  manner  in  whicb 
the  special  dangers  incident  to  it  were  guarded  against 
explained.  The  constructional  details  of  various  forms  of 
dynamos,  motors,  and  safety  cables  were  then  described, 
this  part  of  the  paper  being  very  profusely  illustrated  by 
lantern  slides.  The  author  was  of  an  opinion  that  the  use 
of  coal-cutting  machinery  would  much  ameliorate  the  con- 
dicion  of  the  miner,  and  would  reduce  the  risks  to  which 
his  calling  was  liable.  Rotary  and  percussion  drills  and 
the  Van  Depoele  electromagnetic  drill  were  described,  and 
the  paper  was  brought  to  a  close  by  a  review  of  a  great 
many  coal-cutting  machines  by  difierent  makers.  A  dis- 
cussion followed,  in  which  Messrs.  Matthews,  Wordsworth, 
Waterhouse,  Fowler,  and  Maclaren  took  part.  Mr.  Scott 
having  replied,  a  vote  of  thanks  to  him  terminated  the 
meeting. 

Steam-Reoording  Gauge. — Electrical  engineers  are 
not  content  with  a  simple  voltmeter,  but  generally  take 
continuous  records  of  the  voltage  from  begiuiiing  to  end  of 
day.  How  many  do  the  same  with  the  steam  pressure  1 
Yet  the  steam  is  certainly  an  efTcctive  factor  in  the  main- 
tenance of  electric  pressure,  and  a  permanent  control  would 
serve  a  good  purpose.  Many  of  the  American  electric 
stations  now  use  the  Edson  recording  steam-gauge,  and 
find  the  control  so  exercised  of  great  value.  Careful 
firing  is  ensured,  as  the  men  keep  their  eyes  on  the  record. 
Theoretically,  small  and  frequent  firing  is  desired  and  often 
attempted,  but  it  requires  a  visual  encouragement,  such  as 
the  recorded  movement  of  steam  gauge,  to  keep  firemen  up 
to  their  duties.  The  apparatus  has  an  alarm  for  maxiroum 
and  minimum  ;  and  this  alarm  can  be  eiectrically  connected 
to  bells  in  the  chief  engineer's  room  and  in  the  office. 
These  gauges  are  handsome,  not  too  com()licated,  and 
though  the  price  is  rather  high  the  gain  in  economy  by 
steadying  steam  is  probably  well  worth  the  expense.  They 
are  made  by  the  inventor  at  87,  Liberty-street,  New  York, 
and  it  appears  are  largely  used  by  both  British  and 
American  Governments  as  well  as  a  large  number  of  electric 
light  and  tramcar  stations. 

Walker  Engineering  Laboratory. — In  the  Journal 
of  the  Iron  and  Steel  Institute  just  published  (Spon)  Prof. 
H.  S.  Helo  Shaw  describes  in  a  short  paper  the  University 
College  Walker  Engineering  Laboratory  at  Liverpool.  The 
lecture  theatre  will  seat  250  people.  The  testing-room  con 
tains  100  ton  Buckton  single-lever  testing  machine,  West- 
inghouse  air-compressor,  VVorthington  pump,  and  other 
machines,  driven  by  40-h.p.  Roboy  engine.  The  wood- 
working department  is  driven  by  an  8-h.p,  Fawcett  gas- 
engine.  There  is  an  experimental  engine,  150i.h.p.,  triple- 
^pansion  marine  type,  locomotive  boil6r,dy  namos,  forges,  and 


smelting  furnaces.  Upistairs  is  the  drawing  office  and  photo- 
graphic room.  Complete  courses  are  given  in  civil,  mechanical, 
and  electrical  engineering  for  three  years.  The  total  ^^ 
time  for  a  regular  course  is  25  to  30  hours  a  week,  frora^^ 
15  to  20  hours  of  this  being  for  lectures  and  classes,  and^H 
the  rest  practical  work.  The  electro-technical  laboratory 
is  under  Dr.  Oliver  Lodge,  with  the  appointment  under 
him  of  a  s{>ecial  lecturer,  Mr.  F.  G.  Bailey.  There  are 
each  year  four  scholarships  of  £125  per  annum,  tenable  for 
three  years;  10  £100  exhibitions;  and  20  £50  exhibi- 
tions, tenable  for  one  year.  The  candidates  must  be  under 
26  years  of  age,  must  have  been  engaged  in  the  workshop 
of  a  mechanical  engineer  for  at  least  three  years,  with 
twelvemonths  at  vice  and  lathe,  and  must  pass  a  practical 
and  theoretical  examination. 

London  Telephone  Service. — Messrs.  C.  K.  Haig 
and  A.  11.  llastie,  wiiting  from  60,  Lincoln's-inn  fields  to 
the  editor  of  the  7'iw^r.s",  say  :  '*  We  hope  that  you  will  allow 
us  to  inform  the  telephone  users  of  London  through  the 
medium  of  your  journal  that,  as  the  direct  result  of  the 
pressure  brought  to  bear  upon  the  National  Telephone  Com- 
pany by  the  Association  for  the  Protection  of  Telephone  Sub- 
scribers, the  prices  of  private-house  telephones  in  London, 
giving  communicaiion  over  the  whole  metropolitan  area,  m 
will  be  almost  immediately  reduced  from  £20  a  year  to  H 
£10  a  year,  subject  only  to  the  condition  that  they  are 
taken  upon  a  five  years'  contract.  The  price  of  business 
telephones  will  remain  as  at  present^  but  since  the  National 
Company  have  promised  immediately  to  instal  the  twin  wire 
system,  which  will  make  speaking  on  the  telephone  clear  and 
easy,  the  chief  objection  to  entering  upon  five  years* contracts 
for  business  telephones  and  taking  the  discount  of  £3  per 
annum  then  allowed  vanishes.  Had  the  New  Telephone  Com- 
|>any  continued  to  have  an  independent  existence  our  associa- 
tion had  great  hopes  of  obtaining  an  even  better  telephone 
service  than  has  now  been  secured  to  users  ;  but,  on  the 
other  hand,  it  must  be  remembered  that  these  benefits 
would  have  been  seriously  discounted  by  the  fact  that  it 
would  have  been  two  or  three  years  before  the  New  Tele- 
phone Company  would  have  been  in  full  working  order,  ^ 
while  the  present  advantages  would  be  secured  immediately." '^| 

Eloctro-Harmonic    Society. — A    smoking    concert 

will  be  held  on  Friday,  Apiil  7,  1893,  at  the  St.  James's 
Hall  Restaurant  (Banquet-room),  Regent-street,  W.,  at  8 
o'clock.  Artistes:  Messrs.  Lester,  Albert  James,  Arthur 
Thompson,  and  Franklin  Clive  ;  solo  violin,  Mr.  T.  E,  ™ 
Gatehouse;  solo  pianist  aud  accompanist,  Mr.  Alfred  £.  ^| 
Izard  ;  humorous  reoitalsjMr.  Fred.Frampton;  ventriloquist, 
Mr.  Frederic Kusaell  J  humorous  sketches,  Mr.  GeorgeCronin  ; 
musical  directors,  Mr.  T.  E.  Gatehouse  and  Mr.  Alfred  E, 
Izard.  A  Bluthner  piano  will  be  used.  Proj^rammo — Fart  I : 
Part  song;  pianoforte  solo,  "Die  Jagd  "  (Rbeinberger), 
Mr.  Alfred  Izard ;  songs  (a)  "To  Chloe  in  Sickness"  (Stern- 
dale  Bennett),  (b)  "Maiden  Mine,"  Mr.  Arthur  Thompson; 
humorous  recital,  "  What  I  Saw  and  Heard  at  a  Country 
Concert"  (Frampton),  Mr.  Fred.  Frampton  j  song,  "The 
Green  lale  of  Erin"  (Koekel;.  Mr.  Franklin  Clive j  violin 
solo,  "  Fantaisie  sar  Faust "  (Alard),  Mr.  T.  E.  Gatehouse  ; 
song,  '*  The  Pilgrim  of  Love "  (Sir  H.  Bishop),  Mr. 
Albert  James;  humorous  sketch,  Mr.  George  Croniu. 
Part  II:  Part  song;  ventriloquial  sketch,  Mr,  Frederic 
Russell;  old  ballad,  "The  Woodpecker"  (Kelly),  Mr. 
Arthur  Thompson  ;  humorous  recital,  "  In  Court " 
(Frampton),  Mr.  Fred.  Frampton;  song,  "Tally  Ho  "  (A.  ■ 
H,  Miles),  Mr.  Franklin  Clive ;  violin  solo  (a)  "  Ave  ™ 
Maria  "  (Gounod).  (/>)  "  II  Moto  Perpetuo  "  (Psganini),  Mr. 
T.  E.  Gatehouse,  old  Irish  song,  "  Purty  Molly"  (Miss 
McShie),  Mr.  Lester;  humorous  sketch,  Mr.  George 
Cronin. 
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JEoooomy  of  Water-Tube  Boilers.— Engineers  who 
are  ready  to  devote  years  of  energy  to  securing  a  phantom 
increase  from  a  present  92  to  a  prospective  93  per  cent. 
on  their  dynamos,  may  well  look  with  some  little  amaze- 
ment at  a  fuel  economy  of  25  per  cent,  on  their  boilers, 
such  as  was  promised  by  a  simple  invention  of  M.  Zahikiac, 
mentioned  in  these  columns  a  few  weeks  ago.  This  state- 
ment has  aroused  some  interest  both  in  Ent^land  and,  we 
tee,  also  on  the  other  side  of  the  Atlantic.  Wonder  is 
expressed  as  to  the  means  adopted,  and  incredulity  as  to 
the  result  attained.  We  have  seen  reports  from  the 
chief  engineer  of  the  Deptford  sUtion  confirming  his 
firet  reeulte,  which  certainly  seem  reliable,  but  it  is 
only  natural  that  our  readers  would  like  to  have 
further  tests  and  results  before  them  before  pinning 
their  faith  to  the  new  saviour  of  coal,  however 
justifiable  and  reasonable  may  seem  the  invention.  We 
leom  that  M.  Zahikian  has  now  made  arrangements  at 
304,  Vauxhall  Bridge-road  for  manufacturiug  his  inven- 
tion, which  he  terms  the  **  Volvo,"  and  the  opportunity  will 
therefore  be  oj)en  for  others  to  test  the  apparatus.  In 
effect,  it  consists  of  an  arrangement  for  making  the  water 
uke  a  helical  or  rifling  movement  through  the  water-tube, 
and  by  this  means  the  steam-raising  power  is  greatly  in- 
creased, and  at  the  same  time  the  life  of  the  tubes  is 
considerably  extended  by  reason  of  more  regular  distribu- 
tion of  the  water  over  the  heating  surface. 

The  Schiseophone.— Captain  de  Place,  in  the 
(Jomples  H/.jidw'i  (115,  p.  582),  describes  the  schis^-o- 
phone,  thus  abstracted  in  the  Joiinud  of  the  Institution  : 
*'  This  is  a  microphonic  apparatus  for  testing  metal  for 
flaws.  A  sort  of  Crossley  microphone  coiisistiiig  of  rods  of 
carbon  is  arranged  on  a  stand  ;  the  rods  form  a  triangle  or 
square,  and  surround,  but  apparently  do  not  touch,  a 
steel  rod.  This  rod  is  caused  by  any  suitable  means 
to  keep  constantly  tapping  on  the  piece  of  metal  to 
be  tested.  The  microphone  is  joined  up  in  circuit  with  a 
battery,  and  a  coil  in  an  adjacent  room.  The  coil  ia  fixed 
at  one  end  of  a  long  graduated  rod,  and  another  coil  is 
connected  to  a  telephone  and  moved  away  along  the  rod  tiil 
the  sound  in  the  telephone  due  to  the  induction  of  the  tixed 
coil  on  the  movable  one  is  almost  nil.  Keeping  the  two  coils 
in  this  position,  the  piece  of  metal  (rail,  armour-plate,  etc.)  u 
then  slowly  moved  past  the  instrument  by  an  assistant, 
the  rod  still  tapping  on  it,  Any  Haw  in  the  metal  is  at 
once  detected  by  the  sound  in  the  tclcpbono  increasing. 
In  testing  pieces  of  metal  of  varying  shape  and  thickness 
a  table  is  drawn  up,  from  tests  on  a  sample  known  to 
be  good,  of  the  proper  distance  between  the  coils  at 
which  the  sound  should  nearly  vanish  when  the  tapper  is 
on  different  parts  of  the  test-piece,  and  deviations  from 
these  distances  when  testing  a  similar  piece  denote  the 
presence  of  flaws.  The  taps  should  not  be  more  rapid 
than  two  in  three  seconds,  and  the  tapper  is  best  worked 
pneumatically  by  a  ball  and  tube,  like  an  instantaneous 
shutter." 

Lighthonae  Illaxninants. — A  parliamentary  return 
has  just  been  issued  containing  further  correspondence 
between  shipownerp,  Chambers  of  Commerce,  Mr.  John  R. 
Wigham,  the  Commissioners  of  Irish  Lights,  the  Trinity 
House,  and  the  Board  of  Trade,  on  the  subject  of  light- 
house illuminants.  The  questions  referred  to  in  the  corres 
pondence  have  reference  mainly  to  a  proposal  on  the  part 
of  the  Irish  Light  Commissioners  to  increase  the  power  of 
the  light  at  Kinsale,  and  the  use  of  Mr.  Wigham's  burner 
and  lens.  The  Clyde  Shipping  Company  states  :  "  Of  the 
two  masters  in  our  coasting  steamers  who  know  the  Tory 
light  best,  one  reports  as  follows  :  '  I  am  decidedly  of 
opinion  that  a  powerful  light  similar  to  that  on  Tory  Island 


would  be  to  the  advantage  of  shipping.  With  regard  to  the 
light  on  Tory  Island,  I  consider  it  superior  in  hazy 
weather  to  any  of  the  electric  lights  in  the  English 
Channel."  The  other  is  also  in  favour  of  oil.  Refer- 
ring to  Mr.  Wigham's  contention  that  as  a  lighthouse  illu- 
minant  this  new  light  is  far  more  useful  to  the  sailor  than 
the  electric  light.  Prof.  Tyndall,  writing  to  him  on  the  15th 
December,  1892,  says:  "With  regard  to  the  fog  illumi- 
nating power,  the  evidence  possessed  thus  far  appears 
to  be  all  on  your  side.  There  is  no  doubt  that  your 
giant  lens  would  enable  you  to  illuminare  fog  to  a 
greater  extent  than  any  other  arrangement  in  exist- 
once."  The  Royal  Astronomer  of  Ireland,  in  the  course 
of  a  long  letter,  says  :  "  I  have  no  hesiUition  in  saying  that 
the  light  produced  by  his  'Intensity'  burner  used  in  conjunc- 
tion with  the  *Giant'  lens  does  a  great  deal  of  credit  to  Mr. 
Wigham's  ingenuity,  energy,  and  perseverance,  and  without 
entering  into  the  question  of  the  vahie  of  gas  relatively  to 
electricity  as  a  lighthouse  illuminant  (a  question  which  I 
had  no  opportunity  of  examining),  I  have  no  doubt  that  it 
cannot  fail  to  be  of  use  to  sailors  in  foggy  weather,  when 
even  so  powerful  a  light  as  the  well  known  first-order  re- 
volving lens  of  the  Tory  Island  pattern  must  fail  him." 

Paddington  Electric  Railway. — In  cross-examina- 
tion on  Monday,  Prof.  Ayrton,  representing  the  City  and 
Guilds  of  London  Institute,  at  Kensington,  where  it  is 
alleged  the  scientific  apparatus  would  be  injuriously  affected 
by  electrical  disturbance  and  vibration,  stated  that  the 
electric  agency  would  go  through  the  ground  just  as  though 
air  unless  stopped  by  thick  iron  or  steel  shield.  Questioned 
by  Sir  J.  Kennaway,  ch.iirman  of  the  committee,  he 
was  aware  that  in  the  earlier  stages  of  railways  apprehen- 
sions of  damage  were  entertained  and  were  not  realised. 
Personally,  he  was  in  favour  of  electrical  traction,  and 
some  of  the  promoters  of  this  railway  were  hia  personal 
friends.  He  spoke  in  the  interests  of  his  students  in 
endeavouring  to  prevent  injury.  Prof.  Norman  Lockyor 
stated  that  his  work  and  that  of  his  students  at  the 
Royal  College  of  Science  could  certainly  not  be  con- 
ducted if  this  railway  is  made,  especially  in  solar 
physics  and  the  use  of  astronomical  instruments. 
Prof.  Riicker,  professor  of  physics  in  the  University 
of  London,  agreed  with  Prof.  Ayrton  as  to  the  very 
sensible  and  palpable  vibration  caused  by  the  City 
and  South  London  Railway.  South  Kensington  was 
regarded  as  a  national  scientific  centre,  and  there  was 
collected  probably  the  best  collection  of  scientific  instru- 
ments in  the  world.  Close  contiguity  of  the  electric  line 
as  proposed  would  have  a  seriously  prejudicial  effect  on 
the  use  of  those  instruments.  At  200  or  300  yards  distance 
it  would  be  absolutely  safe.  It  was  admitted  that  the 
variations  of  natural  and  terrestrial  magnetism  are  greater 
than  any  which  would  be  locally  caused  by  the  proposed 
railway.  Mr.  C.  Boys,  assistant  professor  of  physics  at  the 
Royal  College  of  Science,  and  Mr.  Airey  gave  evidence  of 
similar  purport.  After  hearing  counsel  on  both  sides,  the 
committee  declared  the  preamble  not  proved.  The  Bill  is 
accordingly  rejected.  The  promoters  of  the  Clapham 
Junction  and  Paddington  Railway  Bill  have  applied  to  the 
Select  Committee  who  rejected  the  scheme  for  their  con- 
sent to  a  motion  being  made  in  the  House  for  the  recom- 
mital  of  tho  Bill  to  the  same  committee,  with  a  view  to 
placing  before  them  a  proposal  which,  it  is  hoped,  will 
satisfy  the  opposition  of  the  City  Guilds  Institute  and  the 
Royal  College  of  Science.  The  proiwsal  is  that  the  use  of 
electricity  on  the  projjosed  railway  shall  be  restricted  within 
certain  limits  of  these  buildings — that  is  to  say,  that  the 
trains  when  passing  these  institutions  shiill  be  propelled  by 
some  mechanical  contrivance  other  than  electricity. 


302 


THE  ELECTRICAL  ENGINEER,  MARCH  24,  1893. 


THE  ELIHU  THOMSON  WATT -HOUR  METER. 

BY  G.  H.  BAILLIE,  W.  U  BAYLAY,  C,    II.  C.  WOODHOUSE,  B.SC\ 

In  continuation  of  the  detailed  description  of  tbe 
Elihu  Thomson  meter,  given  by  Mr.  M'Fadden  before  the 
Chicago  Electric  Club,  and  reprinted  in  the  Electrical  En^l 
netr  of  March  17,  1893,  it  may  be  of  interest  to  publish 
the  general  results  of  a  long  series  of  tests  made  by  us  some 
time  ago  at  the  Central  Institution  of  the  City  and  Guilds  of 
London  Institute. 

The  instrument,  as  is  well  known,  was  patented  in  1882 
by  Profs.  Ayrton  and  Perry,  but  was  not  persevered  with 
by  them  on  account  of  the  apparent  difficulty  of  overcoming 
the  mechanical  friction  at  the  commutator  and  bearings. 
This  difficulty  has,  however,  been  practically  annihilated 

Prof.  Elihu  Thomson.  The  specimen  testetl  by  us  was 
mt  as  a  present  to  Prof.  Ayrton  by  the  London  agents  of 
the  Thomson-Houston  Company  in  the  early  part  of  last 
year.  It  was  wound  foraP.D.  of  100  volts  and  a  maximum 
current  of  25  amperes.  We  tested  the  accuracy  of  its 
readings  with  both  direct  and  alternating  currents. 

Dired-Cuircnt  Tests,— li  a  constant  P.D.  of  100  volts  be 
maintained  at  the  terminals  of  the  meter,  we  find  that  the 
armature  will  start  with  a  current  of  O'l  ampere  in  the 
main  circuit.  The  power  supplied  to  the  circuit  to  which 
the  meter  was  attached  was  measured  by  accurately 
standardised  voltmeters  and  ammeters.  The  meter  was 
found  to  read  accurately  when  run  either  with  only  one 
eight-candle  lamp,  or  with  a  resistance  taking  14  amperes 
at  100  volts.  With  25  amperes  at  the  same  P.D.  the 
readings  of  the  instrument  had  to  be  multiplied  by  r005 
in  order  to  obtain  the  number  of  watt-hours  supplied.  The 
relation  between  the  reading  of  the  instrument  and  the 
energy  supplied  to  the  circuit  was  not  affected  by  an  8  per 
cent,  variation  of  P.D.  between  the  mains. 

Alkrnate -Current  TesU, — The  power  supplied  in  this  case 
was  measured  by  a  Ganz  wattmeter,  the  current  by  a 
Siemens  dynamometer,  and  the  P.D.  by  a  Cardew  volt- 
meter, all  of  which  instruments  had  been  carefully  cali- 
brated previously  to  the  experiment.  If  the  circuit  to 
which  the  motor  was  attached  were  non-inductive,  the 
power  supplied  was  again  read  off  directly  from  the  position 
of  the  index.  When,  however,  the  circuit  was  very  induc- 
tive it  was  found  necessary  to  multiply  the  reading  of  the 
meter  by  a  constant,  depending  en  the  frequency,  in  order 
to  obtain  true  watt-hours.  In  order  to  see  how  nearly  the 
constant  could  be  predicted  from  the  formula  published  in 
1888  by  Prof.  Ayrton  for  the  correction  of  a  wattmeter, 

Apparent  watU  _  I  -f  tan  6  .  tan  </► 
True  watts  1  -i-  tan'  <^ 

where  0  is  angle  of  lag  between  the  current  and  P.D.  in  the 
circuit  to  which  the  power  was  supplied,  and  (jy  is  the  angle 
of  lag  in  the  armature  circuit  of  the  meter,  the  following 
measurements  wore  made  :  The  resistance,  /■,  of  the  armature 
circuit  =  900  ohms  ;  the  self-induction  of  the  same,  aa 
measured  by  an  Ayrton  and  Perry  reversing  secohmotor, 
»  0*055  secohm. 
From  these  values  we  can  find  <^  from  the  formula 

^=tan-»  ^\ 
r 

where  p  —  2.n'  x  frequency. 

Also  6f  the  angle  of  lag  in  the  load  circuit,  is  obtained 

from  the  formula 

True  watts  «  volts  x  amperes  x  cos  ^. 

The  following  is  a  summary  of  the  results: 


Frequency. 

H 

Experimental 

constant. 

Calculated 
constant. 

100 
loO 

56^ 
56« 

0W3 
0*910 

0-949 
0-910 

It  is  evident  from  the  close  agreement  between  the  cal- 
culated and  experimental  constants  that  the  above  formula 
for  the  correction  of  a  wattmeter  can  be  applied  in  this 
case,  and  hence  we  find  that  the  meter,  if  accurate  with 
direct  currents,  will  read  to  within  0*5  per  cent,  at  100 
periods  per  second,  provided  that  the  time-constant  of  the 


circuit  to  which  the  meter  is  attached  does  not  exceed 
*00028  secohm,  a  value  higher  than  that  of  a  load  of  lampp. 

At  the  time  we  were  making  these  experiments,  Prof. 
Ayrton  suggested  that,  if  this  meter  were  arranged  to  be 
used  as  a  central-station  meter  on  highpres&ure  mains,  the 
error  due  to  the  relative  time-constants  of  the  motor  and 
of  the  circuit  to  which  it  was  attached  would  disappear,  and 
further,  since  the  meter  would,  in  such  a  case,  not  be 
required  to  start  with  such  a  small  current  as  O'l  ampere, 
the  number  of  turns  on  the  armature  might  be  reduced, 
aud,  therefore,  the  time-constant  of  the  fine-wire  circuit 
still  further  diminished. 

The  following  calculation  was,  therefore,  made  by  ua 
with  the  object  of  doiermining  the  proper  resistance  that 
the  armature  and  the  coil  in  series  with  it  ought  to 
possess  respectively.  The  now  wire  for  the  armature  must, 
of  course  occupy  the  same  space  as  the  old,  and  the  high 
resistance  in  series  must  be  wound  noninductively.  Now, 
the  presoiit  resistance  of  the  armature  circuit  of  the  meter, 
which  is  for  use  on  100- volt  mains,  is  960  ohms ;  hence, 
if  we  wish  to  have  the  same  current  as  before  in  this  circuit — 
namely,  about  one-tenth  of  an  ampere — we  must  have 
20x960  or  19,200  ohms. 

But  this  will  give  a  waste  in  heat  of  about  200  watta. 
We  will,  therefore,  take  the  resistance  doable  this — namely, 
38,500  ohms — and  then  the  waste  will  be  reduced  to  about 
100  watts.  Suppose  there  are  n^  turns  of  wire  on  the 
armature  of  the  original  meter,  and  that  we  are  going  to 
use  n.^  turns  of  wire  on  that  of  the  station  meter,  then 
since  the  current  will  be  about  Jq  ampere,  there  will  be 

-^  ampere-turns  on  the  armature. 
20       * 

A  station  meter  is  always  recordiag  something,  and, 
therefore^  it  will  be  quite  sutHcient  for  it  to  start  with  0'5 
ampere  instead  of  wiih  01  ampere,  and  hence  the  ampere- 
turns  in  the  second  case  may  be  one-fifth  that  in  the  second  ; 
therefore  we  have 

10         20 


or. 


that  is  tj  say,  wt  need  only  have  two-fifths  of  the  former 
number  of  windings  on  the  armature. 

The  number  of  conductors  is  inversely  as  the  square  of 
the  diameter ;  hence,  if  d^  be  the  diameter  of  the  wire  on 
the  original  armature,  and  d^  the  diameter  of  that  on  the 
station  meter. 


fij 


d. 


n,  ,\  \  rfj 


2 
5' 


therefore, 


rf   "  2' 


J 


Now  the  resistance  varies  inversely  as  the  square  of  the 
diameter.  Hence,  if  R  be  the  resistance  of  the  armature  of 
the  station  metsr,  since  the  original  armature  has  a  resist- 
ance of  460  ohms,  we  have 

E        2        2 


460       5        5  * 
R»74  ohms. 


J 


or, 

Heuce  if  we  fill  up  the  armature  with  wire  having  a 
reeiatance  of  74,  instead  of  460,  ohms,  aud  have  a  non- 
inductive  resistance  of  38,330  ohms  in  series  with  it,  the 
meter  will  start  with  0*5  ampere,  and  will  accux*ately 
measure  the  total  amount  of  energy  given  to  a  circuit,  when 
supplied  with  power  up  to  50,000  watts,  with  a  loss  of 
only  100  watts  in  the  armacure  circuit,  or  02  per  cent,  of 
the  maximum  load. 

The  self-induction  of  the  load  circuit  may  be  very  high 
without  affecting  the  accuracy  of  the  meter,  for  an  angle 
of  lag  of  86deg.  in  this  circuit  will  only  introduce  an  error 
of  i  per  cent. 

Since  the  torque  on  the  armature  of  the  new  instrument 
on  2,000-volt  mains  with  0*5  ampere  in  the  load  circuit  is 
the  same  aa  that  with  0*1  ampere  on  lOO-voIt  mains,  in  the 
case  of  the  original  meter  it  follows  that  the  readings  of 
the  instrument  must  now  be  multiplied  by  100  to  give  the 
true  watt-hours* 


ELECTRIC  LIGHT  AND  POWER. 

BYllTimi    F.  CITY.  ASSOC.  M KM.  rX^T.   KLH(TRICAt  KNUINBEIW. 

fJll  righii  restrvrd. ) 
i'lI.-THE  DYNAMO. 

(Continued  fTom  page  fiO^.) 
FlKLDMAGNET  WINDING. 

Continuous-cnrreDt  dynamos  have  their  field  magneU 
wound  in  three  distinct  ways,  which  may  be  clawed  as 
follows  :  (a)  series  wound,  {h)  shunt  wound,  (c)  compound 
wound.     Each  kind  has  its  own  particular  use. 

(a)  SMf^  Wound.— A.  machine  is  "  aeries  wound  "  when 
the  whole  current  is  caused  to  circulate  through  the  field- 
magnet  coils,  either  before  it  goes  off  into  the  lamp  or 
external  circuit,  or  afterwards^  so  that  the  magnet  coils  are 
simply  interposed  in  the  circuit  as  if  they  were  part  of 
the  main  conductor,  and  this  part  were  coiled  round 
the  magnet  limbs.  Such  an  arrangement  is  shown  in 
diagram  (1)  of  Fig.  20;  where  A  signifies  the  armature, 
BB*  the  positive  and  negative  brushes,  F  the  field-magnet 
coils,  and  /  lamps  in  aeries  in  the  external  circuit. 


-^ 


^^         /        /        /        ^ 

"^      Series  Wound      [^ 
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From  this  it  is  seen  that,  starting  at  the  brush,  the 
current  first  passes  through  the  magnet  coils,  F,  along  the 
main  conductor,  tbiougb  the  several  lamps,  ^  and  back  by 
bmah  B^,  thus  completing  the  circuit 

It  is  a  matter  not  only  of  great  interest,  but  one  of  most 
vital  im[>ortance  in  studying  the  actions  of  dynamos  to 
possess  some  simple  means  of  a  concrete  nature  to  forcibly 
illustrate  the  performance  of  a  machine  by  clearly  exposing 
its  action  under  dififerent  conditions  of  working,  such  as 
how  the  current  and  pressure  vary  ;  how  speed  effects  the 
self-regulation  \  how  to  find  the  maximum  output  or  horse- 
power for  a  certain  speed,  or  greatest  economy  ;  how  to 
find  the  maximum  e^ciency,  etc.  All  these  valuable 
things,  and  many  more,  can  be  obtained  by  plotting 
out  curves.  These  curves,  in  short,  tell  us  all 
about  the  machine,  and,  as  Prof.  S.  P.  Thompson 
■ays,  "  The  characteristic  curve  stands,  indeed,  to  the 
dynamo  in  a  relation  very  similar  to  that  in  which  the 
indicator  diagram  stands  to  the  steam  engine.  As  the 
mechanical  engineer,  by  looking  at  the  indicator  diagram 
of  a  steam-engine,  can  at  once  form  an  idea  of  the  quilibies 
of  the  engine,  so  the  electrical  engineer,  by  looking  at  the 
characteristic  of  the  dynamo,  can  judge  of  the  qualities  and 
performance  of  the  dynamo." 

The   most  important  and  useful  of  these  curves  are 


those  named  "characteristic  curves.*'  Fig.  21  «hows 
the  characteristic  curve  of  a  series-wound  dynamo, 
where  the  E.M.F.  is  plotted  vertically  in  volts,  and 
the  current  is  plotted  horizontally  in  amperes.  As 
explained,  with  a  series  machine  there  is  only  one 
circuit,  and  therefore  only  one  current  which  flows  round 
and  has  the  same  strength  at  every  point.  The  way  in 
which  the  varying  values  are  obtained  is  by  experimental 
teste  conducted  in  the  following  manner :  The  dynamo  is 
first  speeded  up  to  a  certain  suitable  speed,  the  brushes 
being  on  the  commutator,  and  the  external  or  lamp  circuit 
is  disconnected  from  the  machine  :  the  result  is  that  the 
external  circuit  is  open,  and  hence  has  infinite  resist- 
ance. Under  these  conditions  no  current  can  fiow, 
but  we  obtain  a  very  feeble  E,M.F.,  due  to  the  residual 
magnetism  in  the  iron ;  so  our  starting  point  \\\  the 
curve  gives  us  0  for  current,  and  almost  0  for  EM.F ,  as 
can  be  seen  on  referring  to  the  curve  OT  in  Fig.  21.  The 
next  step  is  to  close  the  circuit,  but  at  the  same  time  to 
insert  a  very  high  resistance  in  the  circuit.  This  gives  us 
a  feeble  current,  which,  circulating  round  the  field  coils, 
augmenta  the  strength  of  the  magnetic  field.  The  effect  of 
this  is  to  produce  an  increase  of  E.M.F.  in  the  armature 
coils.  By  decreasing  the  inserted  resistance  we  allow  more 
current  to  flow,  the  field  becomes  stronger,  andconse<]uently 
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the  E.M.F.  will  again  rise,  and  so  we  can  obtain  a  number 
of  values  of  current  and  E.M.F.  by  gradually  decreasing 
this  resistance.  We  will  now  examine  the  curve  and  see 
the  result  of  these  experiments.  The  curve  rises  very 
rapidly  at  the  commencement,  showing  that  for  a  small 
increase  of  current,  say  from  0  to  7*5,  we  have  a  very  great 
increase  in  E.M.F.,  say  from  0  to  200.  From  here  the  pres- 
sure rises  more  slowly,  so  that  when  the  current  is  made  three 
times  as  strong,  say  from  7*5  to  20,  we  only  obtain  one-and- 
a-half  times  the  pressure,  say  from  200  to  300.  Beyond  the 
last  point  any  increase  in  the  current  gives  only  a  very  small 
increase  of  pressure.  This  is  because  the  iron  of  the  field 
magnets  becomes  saturated,  and  hence  the  magnetic  field 
increases  very  slowly,  ^yhen  the  diflerence  of  potentials 
at  the  dynamo  terminals  is  plotted,  instead  of  the  total 
pressure  or  E.M.F.  we  obtain  a  curve,  0  AB  C,  below  the 
curve  O  T,  and  the  diflerence  in  heights  between  the  two 
curves  measures  the  loss  of  volts  due  to  the  resistance  of 
the  armature  and  field-magnet  wires — this  last  curve  \a 
called  the  external  characteristic,  and  is  the  more  useful  of 
the  two,  as  it  shows  the  available  power  of  the  machine 
and  how  it  effects  the  lamp  circuit.  The  curve  O  1 
represents  these  diflerences  of  heights,  and  hence 
the  drop  of  volts  inside  the  machine  for  various 
currents.     The  E.M.F.  of    a  dynamo  depends    on    the 
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number    of    lines    of    force    cut    per    second.      It   was 

Kgtated  that  the  practical  unit  of  E.M.F.  of  the  volt  was 

Itqual  to  IC^  absolute  units,  and  since  one  line  of  force  is 

[ttieasured  by  one  dyne  or  absolute  unit  of  force,  therefore 

one  volt  will  be  produced  when   10*  lines  of  force  are  cut 

per  second.     The  number  cut  is  dependent  on  three  things  : 

first,  the  B|>e6d  of  the  armature  coil ;  second,  the  number 

of  coils  in  the  armature ;  third,  the  magnetic  flux  through 

the   armature.     And    for   two-pole   machines   the   E.M.F. 

obtained  can  be  found  by  the  following  formula  : 

10« 

where  E  signifies  the  number  of  volts  of  KM.F. 
„      N       „         „     magnetic  flux. 

„      C       „        „     number  of  conductors    or  turns  on 
armature. 
and      n       i,        „    number  of  revolutions  per  second. 

For  multipolar  machines,  the  number  of  conductors  or 
turns  on  the  armature  must  only  be  counted  from  one 
north  pole  to  the  next  north  pole. 

The  current  given  by  a  series  dynamo  is  obtained  by 
dividing  the  E.M.F.  by  the  total  resistance  of  the  circuit 
This  total  resistance  comprises  several  resistances  in  series. 
The  resistance  of  the  armature  wires  and  the  field-magnet 
coils  are  together  called  the  **  internal  resistance  "  :  the 
resistance  of  the  main  conductors,  lamps,  etc.,  are  together 
called  the  "  external  resistance."  Take  the  case  of  a  series 
dynamo  running  a  number  of  arc  lamps,  and  having  the 
following  resistances,  the  circuit  being  as  in  diagram  0)i 
Fig.  20,  where  the  resistance  of  the  armature  A  =  "5  ohm,  of 
the  field-magnet  coils  F  =  7,  and  the  resistance  of  the  mains 
and  lamps  =100  ohms.  The  E.M.F.  being  1,000  volts 
the  total  resistance  will  bo  *5  +  7  -f  100  =  101  2,  there- 
fore the  current  will  be  1,000  -r  101 '2  =  9'88  amperes. 
Series-wound  dynamos  are  only  used  for  running  lamps  in 
kteries,  mostly  arc  lamps,  and  so  they  are  built  to  give  out 
I  a  high  pressure,  say  1,000  to  2,000  volts,  with  a  small 
current  of  10  to  15  amperes.  The  lamps  being  connected 
up  in  series,  offer  very  great  resistance,  hence  the  high 
pressure  necessary,  while  since  the  same  current  passes 
through  all^  only  a  small  one  is  required.  To  enable  a  series 
dynamo  to  run  lamps  a  regulator  is  required,  otherwise  it 
would  be  impossible  to  turn  on  or  oB  any  lamps  without 
interfering  with  the  others.  For  example,  imagine  a  serie'a 
hinacbine  were  put  to  work  with  a  number  of  incandescent 
^amps  connected  up  in  parallel,  if  one  lamp  is  turned  out, 
the  resistance  will  increase,  hence  the  current  will  decrease, 
less  current  will  flow  through  the  field  coils,  the  E.M.F. 
will  then  decrease,  and  the  current  still  further.  If,  on  the 
other  hand,  a  lamp  is  switched  on,  the  current  is  increased 
more  than  is  necessary  ;  if  running  arc  lamps  in  series, 
and  a  lamp  is  switched  off,  the  resistance  decreases,  and 
the  current  increases,  which  would  be  damaging  to  the  rest 
of  the  lamt>8.  Apparatus  for  enabling  a  series  dynamo  to 
run  lamps  will  bo  described  with  arc-lighting  machines. 

(b)  Sfittnt  JrauiuL— The  word  "shunt,"  in  electrical  par- 
lance, signifies  usually  a  branch  [)ath  of  higher  resistance 
[than  the  main  path — or  a  sort  of  go-by — and  has  probably 
{been  derived  from  the  expreGston  '^shunting"  used  in  rail- 
I  way  work ;  and  a  shunt  current  means  some  fractional 
part  of  the  main  current.  A  ahunt-wound  dynamo  means 
that  the  field-magnet  coils  form  a  shunt  path  to  the  main 
circuit,8o  tbatwhen  thewbole  of  the  current  leaves  the  brush 
there  are  two  paths  open  to  it,  as  seen  in  diagram  (2),  Fig. 
20,  one  being  the  main  conductor  leading  to  the  lamps,  and 
the  other  being  the  coils  of  the  magnets  ;  the  two  paths 
unite  again  at  the  negative  brush,  B^  Now,  the  current 
will  divide  inversely  to  the  resistance  of  the  two  paths,  as 
was  explained  previously,  because  these  two  paths  are  in 
parallel ;  and  as  only  a  small  part  of  the  current  is  required 
to  flow  round  the  magnets,  therefore  the  "  shunt  coils,"  as 
they  are  called,  are  made  of  a  great  number  of  turns  of 
thin  wire,  thereby  offering  great  resistance,  and  so  only 
allowing  a  small  current  to  now  through.  The  remainder 
of  the  cnrrent,  which  forms  nearly  the  whole,  flows  through 
the  thick  conductors  to  the  lamp  circuit.  So,  whereas  we 
have  a  thick  wire  to  carry  the  whole  current  for  the  series 
coils  of  a  series  machine,  we  have  a  thin  wire  to  carry  part 
of  the  current  for  the  shunt  coils  of  a  shunt  machine. 


A  shunt-wound  dynamo  is  probably  the  best  kind  that 
can  be  used  for  running  incandescent  lamps  iu  parallel  by 
continuous  currents.  There  is  only  one  objection  to  its  use, 
and  that  is,  it  is  necesaarywhen  the  lights  are  subject  to  being 
switched  on  and  off,  to  have  someone  to  regulate  the  machine 
by  throwing  resistance  in  and  out  of  the  shunt  coils  in  order 
to  keep  the  pressure  constant.  Suppose  a  number  of  lampa 
working  in  parallel  were  switched  ofi',  this  would  increase 
the  external  resistance,  hence  more  current  would  flow 
through  the  shunt  coils  and  less  through  the  lamp  circuit ; 
but  the  effect  of  sending  a  greater  current  round  the  shunt 
coils  will  be  to  increase  the  pressure,  and  when  lamps  are 
run  at  a  higher  pressure  than  what  they  are  made  for  they 
soon  burn  out  or  break.  On  the  other  hand,  by  switching 
more  lamps  on  more  current  will  flow  through  the  lamp 
circuit  and  less  through  the  shunt,  and  so  the  pressure 
fall,  and,  as  a  result,  the  lamps  will  burn  doll. 

Diagram  (2),  Fig.  20,  gives  a  view  of  the  connections 
a  shunt  dynamo,  the  letters  denotin£;  the  same  parts  as  in 
diagram  (1). 

Shunt  dynamos  are  always  used,  when  possible,  for 
charging  secondary  batteries,  and  for  this  reason :  if  a  series 
machine  were  used,  there  is  the  danger  of  having  the 
polarity  of  its  field  magnets  reversed,  in  the  event  of  the 
batteries  sending  back  their  current  into  the  dynamo. 
With  a  shunt-wound  machine  the  polarity  cannot  be 
reversed  because,  whether  flowing  from  the  cells  or  from 
the  armature,  it  reaches  the  [>ositive  brush  and  so  passes 
through  the  shunt  coils  in  the  same  direction. 
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Fig.  22  shows  the  characteristic  curve  of  a  shunt-wound 
dynamo,  which  is  very  diflorcntto  that  of  a  series  machine, 
the  conditions  of  the  two  machines  on  open  circuit  and 
shoit  circuit  being  exactly  opposite.  With  a  series  machine, 
when  the  main  or  external  circuit  is  open,  there  is  no 
current  flowing,  neither  is  there  any  pressure,  but  with  a 
shunt  machine,  when  the  external  circuit  is  open,  the  only 
path  left  for  the  armature  current  is  through  the  shunt 
coils,  hence  the  pressure  is  high.  Taking  the  other  extreme, 
when  a  aeries  dynamo  is  stjort-circuited  by  coiuiecting 
X  copper  main  across  its  terminals,  then  an  enormous 
current  will  flow,  and  the  pressure  will  also  be  high; 
but  short-circuit  a  shunt  dynamo  in  the  same  way  and  it 
will  be  found  that  the  pressure  drops  down  almost  to 
nothing,  because  all  the  current  goes  into  the  external 
circuit,  and  none  scarcely  through  the  shunt  coi^s,  conse- 
quently the  current  then  falls  to  nothing  likewise.  Having 
the  external  circuit  open  we  have  no  current  flowing  in  it, 
but  a  high  E.M.F.  at  the  terminals,  shown  by  O  E,  and  this 
condition  gives  us  the  first  point  of  the  curve,  which  is  at 
ihe  top.  As  the  resistance  of  the  external  circuit  is  gradually 
lessened  when  closed,  so  more  current  flows  through  itjand 
consequently  less  current  through  the  shunt  coils,  and  the 
result  of  this  is  that  the  magnetic  field  becomes  weaker 
and    the  E.M.F.   falls  in  value.     This  is  shown    by   tba 
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fftlKng  of  the  carve  as  the  current  increases.    It  will  be 
observed  that  the  rate  of  falling  is  very  far  from  being  con- 
stant: at  the  beginning  it  is  extremely  slow,  but  further  on 
,     past  B  it  is   very   rapid,  until  a  very  little  increase  of 
^current  in   the  external   circuit    produces    an    enormous 
Bfall  in   pressure,  the  fall  being   perpendicular,  as   shown 

■  at  C.     It  may  readily  be  imagined  that  this  is  due  to  the 

■  way  the  iron  loses  its  magnetism,  for  when  the  magnetic 
field  is  weak  the  permeability  of  the  iron  is  very  high,  and 
a  small  decrease  of  the  magnetising  current  will  make  a 
great  decrease  in  the  strength  of  the  magnetic  field, and  hence 
in  the  E.M.F.  With  the  series  dynamo  the  opposite  holds 
there  :  the  iron  gets  saturated,  due  to  the  great  current 
that  flows  through  its  magnetisin<^  coils ;  and  the  perme- 
ability being  very  low,  any  increase  of  current  in  the 
external  circuit,  and  hence  in  the  magnetising  coils,  will 
not  make  the  magnetic  field  much  stronger,  consequently 
the  KM.F.  rises  very  slowly,  and  its  rate  of  rising  becomes 
less  and  less.  The  curves  of  magnetisation  of  iron  should 
be  studied  together  with  the  characteristic  curves  of  series 
and  shunt  dynamos,  since  each  will  help  the  other.  Con- 
tinuing the  explanation  of  Fig.  22  :  at  point  C  the  current 
reachee  its  maximum  value,  and  if  the  external  resistance 
is  decreased  any  further,  the  current  will  begin  to  decrease, 
because  the  field  has  become  too  weak  to  produce  a  strong 
current  even  with  a  very  low  resistance  in  the  external 
circuit ;  at  the  same  time,  the  pressure  coutiniiea  to  fall 
gradually,  until,  when  the  machine  is  short-circuited,  both 
pressure  and  current  disappear,  so  that  the  curve  takes 
both  a  downward  (for  E.M,F.)  and  a  backward  (for 
current)  course.  Both  the  current  and  the  E.M.F.  fall  at 
equal  rates,  as  shown  by  the  straight  part  of  the  curve, 
which  travels  towards  zero.  Much  more  can  be  learnt 
by  carefully  studying  these  curves  step  by  step  than  by 
any  more  written  explanations  ;  and  by  keeping  the  shape 
of  the  curves  constantly  in  the  mind,  they  provide  mental 
pictures  of  the  action  of  the  dynamo,  and  aid  to  remember 
the  laws  they  illustrate  so  effectively. 

(c)  Compound  Wound, — If  a  lamp  be  switched  on  in  u 
parallel  system,  using  a  shunt  machine,  the  currant  will 
increase,  but  the  pressure  will  fall.  If  the  same  be  done  with 
a  series  machine  the  current  wiU  increase,  but  the  pressure 
will  rise.  Neither  will  do  alone,  because  with  lamps  in 
parallel  it  is  necessary  that  the  pressure  should  remain 
constant  when  lamps  are  switched  off  and  on  in  order  that 
the  reet  should  not  be  effected  ;  but  since  one  machine  pro 
duces  a  rise  and  the  other  produces  a  fall  of  pressure,  it  is 
possible,  by  a  suitable  combination  of  the  two,  to  produce  a 
machine  which  has  a  constant  pressure  irrespective  of  any 
alteration  of  the  number  of  lamps  that  may  be  burning. 
Such  a  machine  is  a  compound-wound  dynamo,  which  gives 
a  constant  pressure,  with  a  varying  current  dependent  on 
the  number  of  lamps  burning.  '*  Com|Jound  wound  "  signi- 
fies the  use  of  both  series  and  shunt  coils  on  the  field 
magnets.  This  method  is  shown  in  diagram  (3),  Fig.  20, 
where  the  fine  shunt  coil  is  denoted  by  j,  anid  the  thick 
series  coil  is  denoted  by  F.  The  shunt  coils  consist  of  a  large 
number  of  turns,  while  the  series  coils  have  only  a  very  few. 

On  plotting  ohms  for  horizontal  values,  expressive  of  the 
resistance  of  the  external  circuit,  it  will  be  found  that 
the  highest  point  of  the  series  curve  is  when  the  resist 
auce  is  lowest,  and  this  is  as  it  should  be.  The  abunt 
curve,  on  the  other  hand,  is  at  its  lowest;  following  the 
course  of  the  two  curves,  as  the  external  resistance  is 
increased,  eo  the  magnetising  force  duo  to  the  series  coils 
diminishes,  whilst  that  due  to  the  shunt  coils  increases. 
Then  comes  a  point  where  they  cross  each  other.  When 
the  shunt  gets  near  to  its  maximum  values,  and  the  series 
near  to  its  minimum,  the  two  curves  increase  and  decrease 
respectively  at  a  very  slow  rate.  The  ratio  of  the  number 
of  turns  of  the  shunt  to  the  series  must  be  such  th;it  as  the 
one  increases  in  magnetising  power  the  other  will  decrease 
in  strict  proportion,  consequently  the  resultant  effect  of  the 
two  coils  is  to  maintain  a  constant  pressure.  This  condition 
is  nttiiined  when  the  sum  of  the  bei^'hls  of  the  two  curves 


and   so  gives  a  straight    re- 


al every    point  is  constant, 
5ultant  curve^  perfectly  horizontal. 

A  compound  dynamo  can  only  be  run  at  some  one  par- 
tisular  speed  in  order  to  give  a  constant  pressure  under  a 
varying  load.    The  reason  of  this  is  not  far  to  seek.     The 


higher  the  speed  of  a  series  machine  the  higher  the  E.M.F., 
since  E  M.F.  is  proportional  to  speed.  This  is  when  keeping 
the  current  constant.  When  the  speed  of  a  shunt  machine 
is  increased,  and  the  external  current  kept  constant  by 
inserting  resistance,  then  the  shunt  current  is  greatly  in- 
creased, and  80  the  KM.F.  rises  much  more  than  what  it 
would  if  the  shunt  or  magnetising  current  were  kept  con- 
stant. It  is  thus  seen  that  the  effect  of  speed  is  not  the 
same  on  a  series  machine  as  on  a  shunt,  therefore  if  a 
compound  dynamo  be  run  at  any  other  speed  than  what  it 
is  designed  for,  the  two  sets  of  coils  will  not  regulate  each 
other  as  they  should  do. 

The  field  magnets  of  alternate-current  machines  can- 
not be  "excited"  by  using  thealteniating  current,  since  the 
magnets  would  be  continually  magnetised  and  demag- 
netised ;  it  is  therefore  necessary  to  employ  a  continuous 
current,  and  this  can  be  done  in  two  ways:  first,  by  running 
a  small  continuou'^-current  dynamo,  called  an  '*  exciter,"  and 
U8i!ig  it  simply  for  magnetising  the  field  coils  of  the  alter- 
nate-current machine ,.  secondly,  by  leading,  say,  some 
coiis  of  the  armature  to  a  "  commutator"  fixed  on  the 
shaft  in  front  of  the  "  collector  " — the  alternating  current 
thus  obtained  from  these  coils  being  commutated  into 
continuous  currents,  and  are  then  used  to  excite  the 
magnets.  In  the  first  case  the  exciter  is  run  at  a  constant 
speed,  and  so  the  magnetic  field  of  the  alternate-current 
machine  remains  constant  in  strength  ;  in  the  second  case, 
the  exciting  current  coming  from  the  armature  may  vary 
in  value,  and  so  promote  self-regulation. 

{To  he  continued.) 


THE   POSSIBILITIES    OF    HIGH-SPEED  ELECTRIC 
TRACTION.* 

BY   FRA.NK    B.   LEA. 

(Concluded  from  page  S83.) 

In  all  other  respecte  the  mechanical  details  of  electric 
traction  offer  equal  advantages  to  those  of  steam  loco- 
motion, whilst  in  many  cases  they  are  far  superior.  Brakes 
may  be  operated  electrically  just  as  well  as  with  air  pres- 
sure or  vacuum  obtainetl  by  a  steam-pump  or  ejector  on 
the  engine,  and  electric  heating  appliances  are  able  to 
minister  to  the  comfort  of  passengers  quite  as  economically 
as — and  certainly  with  more  satisfaction  than — a  supply 
of  live  or  exhaust  steam  from  the  locomotive. 

There  are,  however,  some  other  considerations  which 
require  dealing  with  before  we  can  imagine  mighty  improve- 
ments, and  these  considerations  touch  largely  upon  the  matter 
of  cost,  both  in  first  outlay  and  working  charges.  At  the 
outset  it  must  be  admitted  that  absolutely  new  lines  would 
be  required  for  high-speed  electric  traction  after  the  manner 
proiH>sod  ;  the  railroads  at  present  employed  for  steam 
locomotives  would  obviously  prove  quite  unsuitable,  not 
only  because  of  heavy  gradients  or  sharp  curves  and  |)03sible 
danger  from  jtitictions  and  other  crossing  points,  but 
principally  by  reason  of  the  less  rapid  traffic,  which  must 
be  accommodated  in  some  way  and  which  can  hardly  be 
turned  off  altogether^  in  order  to  keep  the  linos  absolutely 
free  for  the  lightning  expresses.  It  is  conceivable  that  a 
steam  locomotive  mi>;ht  run  a  train — though,  perhaps,  not 
very  efficiently — at  100  miles  an  hour  on  road-beds  of  the 
oniinary  English  type  ;  but  such  a  speed  could  not  be 
kept  up  for  anv  distance,  for  the  most  probable  reason 
that  there  would  be  a  coal  train  in  the  way.  Most  of 
our  English  roads  are  already  worked  up  to  their 
fullest  capacity,  consistent  with  the  due  observance  of  a 
strict  block  system  ;  and  further  traffic  can  only  be  arranged 
for  by  adding  fresh  lines.  It  is  therefore  just  as  easy  and 
advisable  to  build  absolutely  new  roads,  from  the  engineer's 
point  of  view,  for  higher  speeds,  though  such  a  course 
might  increase  the  capital  outlay  very  largely  owing  to  the 
necessary  purchases  of  land,  and  to  the  legal  and  parlia- 
mentary charges  incident  to  obtaining  a  right  of  way. 
There  seems,  however,  no  better  plan  to  suggest,  unless, 
indeed,  some  of  our  more  enterprising  railway  companies 
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themselvea  take  up  tbe  question  of  high  speedB^  and  eet 
aside  part  of  their  lines  for  the  purpose,  or  else  double- 
deck  those  already  in  use,  and  thereby  extend  upwards 
when  the  cost  of  land,  etc.,  forbids  a  greater  width  of  line 
being  taken. 

However,  this  is  by  the  way  ;  the  necessity  of  new  roads 
for  high  speeds,  being  admitted,  gives  at  once  the  crux  of 
the  whole  question,  for  it  is  useless  incurring  heavy  cxjien 
diture  on  this  account  unless  there  is  a  reasonable  expecta- 
tion of  continuous  traffic  at  remunerative  rates^  however 
well  worked  out  the  mechanical  details  may  be.  It  is,  of 
course,  extremely  difficult  to  estimate  in  any  way  the  pos- 
sible cost  per  mile  of  a  new  railroad  upon  which  bbo  trains 
are  to  attain  a  speed  of  120  miles  per  hour.  Much  depends 
upon  the  locality,  the  popularity  of  the  proposal,  the  type 
of  permanent  way  adopted,  etc.;  and  the  capital  outlay  might 
be  anythinfr,  from  the  £80,000  per  mile  of  the  Liverpool 
Overhead  Itailway  up  to  the  j£225,000  per  mile  which  the 
City  and  South  London  line  will  have  cost  when  completed. 
It  could  hardly  be  less  than  the  former  amount — which 
falls  within  the  average  cost  per  mile  of  the  Lancashire 
and  Yorkshire  lines — and  it  need  not  conceivably  cost  more 
than  the  Greathead  line,  if  tunnelled  the  whole  way. 
There  are  obvious  difficulties  in  designing  a  surface  railway 
for  high  speeds,  and  either  elevated  roads  or  continuous 
tunnels  offer  many  material  advantages  by  giving  scope 
for  easier  gradients,  as  well  as  by  avoiding  a  ^reat  many 
surface  obstacles — such  as  level  crossings,  swing  bridges,  etc. 

Then,  again,  it  ai>pears  self-evident  that  any  line  for  high- 
speed traffic  must  of  necessity  have  considerable  length ; 
to  begin  with,  it  would  hardly  seem  worth  while  going  to 
great  expense  in  order  to  save  half  an  hour  or  an  hour's 
time.  It  is  when  we  come  to  the  long  journeys  of  250 
miles  and  over  that  a  real  saving  in  time  is  efTectcd  ;  and  I 
need  hardly  say  that,  after  all,  the  object  of  greater  speeds 
is  simply  to  save  time  for  busy  men  who  would  otherwise 
spend  long  hours  in  travelling  which  they  can  ill  spare.  For 
a  distance  of  50  miles — as,  for  instance,  between  London  and 
Brighton,  or  Manchester  and  Blackpool — a  considerable 
part  of  the  journey  ia  occupied,^  begin  with,  in  reach- 
ing a  high  speed,  and  by  the  time  that  this  has  been 
maintained  for  a  quarter  of  an  hour,  or  20  minutes,  it  must 
be  reduced  in  order  to  stop.  The  variations  in  output  at 
the  generating  station,  or  stations,  are  thereby  rendered 
very  great,  and  it  is  most  difficult  to  come  within  hailing 
distance  of  the  engineer's  ambition — full  load  for  24  hours 
in  the  day.  The  time  occupied  in  transit  could  hardly  be 
less  than  30  minutes.  If  an  hourly  service  were  in  opera- 
tion the  man  who  just  missed  one  train  would  practically 
spend  an  hour  and  a  half  in  making  the  journey,  or  the  same 
time  as  that  which  the  ordinary  ateam  locomotive  requires 
for  the  trip.  Yet  there  are  very  few  places  indeed  between 
which  an  hourly  service  of  expresses  will  obtain  good 
paying  loads.  Manchester  and  Liverpool  are  the  only 
cities  in  this  country  to  my  knowledge  that  ate  so  highly 
favoured.  It  will  be  seen  from  these  two  facts  regarding 
the  line  for  high-speed  traction — first,  its  special  nature 
and  couRtruction  ;  second,  its  lengthr — that  the  amount  of 
capital  required  for  this  purpose  alone  would  be  very  con 
siderable.  Probably  there  would  be  no  chance  whatever 
of  obtaining  the  money  unless  it  could  be  shown  clearly 
that  when  built  the  line  can  be  worked  more  efficiently  and 
economically  than  by  ateam  traction,  and  that  the  far 
greater  speed  attainable  would  render  the  line  so  popular 
to  travellers  with  whom  time  is  money  that  a  constant 
stream  of  high  fares  maybe  relied  upon  from  the  passenger 
traffic. 

There  are  many  points  of  detail  which  could  be  enlarged 
upon  in  connection  with  the  line  itself,  or  permanent  way. 
Thus,  for  instance,  it  is  a  moot  question  not  yet  decided — 
from  the  very  nature  of  things — as  to  whether  trains  of 
any  form  or  shape  will  travel  safely  at  120  miles  per  hour 
upon  a  couple  of  rails.  A  feeling  of  safety  would  prompt 
one  to  run  the  train  on  rails  within  a  framework  of  lateral 
or  overhead  guides,  so  that  it  may  be  steadied  in  every 
possible  way.  Probably  this  feeling  is  due  to  experience 
in  the  oscillations  of  a  steam  locomotive ;  but  even  the 
rotary  motion  of  electric-motor  armatures  will  not  prevent 
the  side  play  of  cars  upon  a  bad  piece  of  road,  or  in  flying 
round  a  curve.     It  might,  of  course,  be  thought  that  side 


baffers  at  a  high  speed  would  do  more  harm  than  good, 
whilst  an  additional  rail  and  wheels  for  steadiment  would 
add  considerably  to  the  train  resistance.  Actual  experi- 
ment alone  will  decide  this  point.  If  trains  can  safely  run 
on  a  first-class  road-bed  of  the  ordinary  typo  at  120  miles 
per  hour,  there  is  no  need  to  trouble  about  guides  or  an 
additional  rail.  It  might,  however,  be  possible  to  form  out 
of  the  necessary  conductor  system  (by  which  the  supply  of 
electric  energy  ia  laid  on  throughout  the  line,  and  with 
which  the  trains  must  make  coutact),  some  additional 
support  for  the  trains  that  would  conduce  to  steadier 
running. 

Another  point  to  be  discussed  is  as  to  whether,  with  a 
double  line  of  rails,  the  intervening  space,  or  **  six-foot  way," 
would  require  to  bo  considerably  more  than  the  regulation 
distance.  The  windage  of  two  trains  of  a  given  size  meeting 
at  1 20  miles  each  may  be  calculated  out  by  our  mathematical 
friends,  and  a  proper  value  given  to  the  horizontal  com- 
ponent of  the  air-churning.  It  might  prove  large  enough 
to  warrant  a  greater  space  between  the  rails  in  order  to 
reduce  the  effect.  This,  of  course,  involves  an  increased 
width  of  line,  and  therefore  a  greater  outlay  unless  the 
line  be  underground. 

Turninj;  now  from  the  permanent  way  to  the  con- 
ductor system  for  euppl3Mng  electrical  energy  along 
the  line  for  operating  the  trains,  it  may  be  said  first  of 
all  that  no  great  mechanical  or  electrical  difficulties  need 
be  anticipated  so  far  as  concerns  the  picking  up  of  large 
currents  by  means  of  a  sliding  contact.  Both  at  Liverpool 
and  on  the  City  and  South  London  line,  power  to  the 
extent  of  at  least  100  h.p.  (in  some  cases  double  that 
amount)  is  conveyed  from  the  line  conductor  to  the  motor 
through  a  sliding  contact.  Nor  is  there  any  serious  loss  of 
power  in  this  transference.  On  the  latter  line  the  total  loss 
in  the  conductor  system  is  only  10  per  cent,  with  an  average 
load  of  one-half.  The  total  electrical  efEciency  over  the 
whole  system  is  stated  to  be  62  per  cent.,  that  of  the  loco- 
motives being  70  per  cent. 

It  ia  obvious,  so  far  as  concerns  the  supply  of  electric 
energy  from  one  central  station  over  a  considerable  dis- 
tance, that  a  very  similar  state  of  affairs  prevails  both  in 
electric  lighting  and  electric  power  or  traction.  The  elec- 
tric lighting  stations  have  found  that  at  the  outset  their 
efficiency  was  very  low  by  reason  of  the  small  demand 
which  led  to  tbe  plant  being  idle  for  many  hours  of  the 
day.  As  customers  increase,  so  does  tbe  demand  for  light; 
and  if  storage  is  available  the  generating  plant  may  be  run 
continuously  at  a  high  efficiency. 

So  also  is  it  tbe  case  with  eleotric  railways,  especially 
those  for  high-speed  traction.  The  cost  of  electric  energy 
is  high,  therefore  it  can  only  be  used  for  the  best-paying 
traffic,  and  that  means  only  a  very  partial  employment.  If 
the  cost  were  materially  reduced,  the  whole  of  the  traffic 
would  be  operated  by  electric  traction,  and  the  generating 
plant  thereby  kept  fully  employed,  or,  conversely,  if  it 
worked  all  the  traffic,  it  could  be  produced  more  cheaply. 
The  variations  in  demand  for  current  are  extremely  great 
under  these  conditions,  ranging  from  zero  to  the  maximum, 
and  the  plant  must  alwa^'s  be  prepared  to  yield  the 
maximum  output  at  any  time,  although  only  occasionally 
called  upon  to  do  so. 

The  arrangement  of  the  station,  or  stations,  for  the 
necessary  generating  plant  maybe  according  to  any  one  of 
a  number  of  systems.  Thus,  for  instance,  if  alternating 
currents  are  employed,  it  might  be  possible  to  divide  the 
entire  line  into  sections  of  considerable  length — say  100  or 
200  miles — each  of  which  would  be  operated  from  one 
station.  In  tbe  latter  would  be  generators,  working  at, 
aay,  500  or  1,000  volts,  with  a  step-up  transformer,  from 
which  the  current  would  pass  into  the  line  feeders  at,  say, 
10,000  volts,  thus  economising  very  greatly  on  the  cost  of 
wire  for  the  feeders.  The  corjductor  system  would  be 
divided  into  isolated  sub-sections — say,  10  miles  or  less 
each— all  of  which  would  have  separate  ftep-down  trans- 
formers, so  that  the  feeder  current  at  10,000  volts  would 
pass  in  to  the  conductor  system  at  a  pressure  of  3,000  volts. 
There  would  not,  I  think,  be  any  great  difficulty  about  the 
electrical  details,  whether  alternating  or  continuous  currents 
be  employed,  and  whether  the  generating  stations  be  few  or 
many.    The  experience  gained  already  in  the  transmissiou 
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of  energy  over  long  distances,  and  the  transference  of  large 
powers  through  a  sliding  contact,  ought  to  prove  sufficient 
for  a  simple  extension  like  that  of  a  high-speed  electric 
line. 

One  great  advantage  of  employing  electricity  is,  of 
course,  that  the  Bleam-engine  used  to  drive  the  dynamo- 
generators  in  the  station  or  stations  may  be  of  the  most 
economical  type,  with  a  coal  consumption  of  not  more  than 
r75lb.  per  horsepower  hour.  The  pity  of  it  is  that  even 
this  excellent  result  cannot  be  fully  utilised,  but  that  for  a 
total  of  many  hours  the  engines  do  no  work  at  all,  except 
turn  themselves  round,  or  are  only  called  upon  for  a  fraction 
of  the  (>ower  they  can  exert.  The  maximum  pK)wer  which 
must  bo  available,  whenever  required,  depends,  of  course, 
upon  the  number  of  trains  on  the  line  in  any  one  section — 
that  is,  upon  the  frequency  of  the  service  ;  and  these  causes 
have  also  a  considerable  effect  upon  the  number  and 
position  of  the  generating  stations. 

Taking  an  average  high-speed  train-load  as,  say,  40 
tons,  the  horse-power  necessary  to  propel  this  weight  upon 
1  level  road  at  120  miles  per  hour  would  be  about  350, 
Assuming  the  air  resistance  to  be  61b.  per  square  foot  on  an 
area  of  ^0  square  feet,  and  the  train  resi^unce  20lb.  per 
ton.  Of  course,  with  maximum  grades  of  2  per  uent.,  this 
estimate  of  horse-power  would  require  to  be  increased  very 
considei'ably,  and  it  would  mean  that  in  the  generating 
station  at  least  600  h.p.  to  700  h.p,  must  be  available  per  train 
on  the  line,  although  this  maximum  might  be  required  but 
seldom. 

It  is  extremely  difficult,  if  not  impossible,  to  compare 
the  actual  cost  of  working  with  that  oi  a  steam  railroad. 
Not  only  is  the  expenditure  of  fuel  calculated  for  the  latter, 
as  a  rule,  on  the  "  train  mile  "  or  **  engine  mile,"  whatever 
that  may  mean,  but  no  mention  is  made  of  the  "  passenger 
mile,  which,  after  all,  forms  the  true  test.  If  calculations 
are  made  on  the  latter  basis,  it  will  obviously  be  to  the 
advantage  of  the  line  with  the  lightest  rolling-stock,  the 
least  dead-weight  carried  per  passenger,  which  is  as  it 
should  be,  for  there  is  no  sense  in  running  a  steam  train 
of  300  tons  to  carry  250  passengers  when  the  far  less  dead- 
weight of  an  electric  train  serves  for  as  many  passengers 
on  a  total  weight  of  about  100  tons. 

In  conclusion,  what  are  the  results  to  which  we  have  been 
led  1  The  problem  we  set  out  to  discuss  was  twofold :  first, 
has  electricity  as  a  tractive  agent  BU{>erior  advantages  in  a 
mechanical  sense  compared  with  the  most  improved  use  of 
steam  for  high-speed  traction  ;  and,  second,  is  high-speed 
electric  traction  capable  of  development  on  a  sound  com- 
mercial basis — that  is,  in  common  language,  can  it  be  made 
to  pay  ?  The  first  question  may  be  answered,  I  think,  with 
a  decided  **  yes,"  the  second  with  a  very  qualified  alhrma- 
tive.  It  is  only  under  especial  conditions,  where  there  is 
much  intercourse  between  places  at  a  great  distance — i  <v, 
at  least  2i>0  miles  apart,  and  where  natural  obstacles 
do  not  entail  too  great  an  exijense— that  a  line  of 
this  kind  will  at  the  outset  yield  sufficient  to  repay 
the  necessary  first  cost.  As  time  goes  on,  however, 
the  increase  of  communication  would  act  ami  react  until 
even  short  lines  of,  say,  50  miles  or  so,  might  prove  very 
profitable,  especially  if  by  reason  of  still  greater  efficiency 
in  the  mode  of  generating  electric  energy,  its  cost  could  be 
reduced  to  a  fraction  of  its  present  amount.  As  soon  as 
goods  trains  and  heavy  traffic  in  general  can  be  worked  as 
cheaply  by  means  of  electric  traction  as  now  is  done  by 
steam  locomotives,  there  can  be  no  doubt  that  the  former 
system  will  come  into  universal  employment.  At  present, 
however,  electric  energy  cannot  be  obtained  cheaply  unless 
it  be  used  continuously,  unless  the  station  is  at  full  load  all 
day  long,  a  contingency  not  likely  to  happen  until  the 
whole  of  the  trafiic,  goods  and  pssenger,  is  worked  by  it. 
The  result  is  somewhat  of  a  deadlock,  but  there  is  no  doubt 
that  the  matter  will  right  itself  in  time,  as  already  pointed 
out 

This  paper  is  not  intended  in  any  way  to  specify  many 
details  :  it  has  been  written  rather  for  the  purpose  of  sug- 
gesting thought  by  pointing  out  what  may  or  may  not 
reasonably  be  exi>ect6d  in  the  early  future,  judging  from 
what  is  to  be  learnt  from  the  past  and  present.  It  is  with 
this  in  view  that  criticisms  and  suggestions  are  more 
wpeciAily  invited. 


A  NEW  ELECTRIC  TOOL 


The  use  of  electricity  for  transmitting  power  has  been 
steadily  increasing  during  the  last  few  years.  Not  only  is 
it  often  found  better  than  mechanical  transmission,  but  in 
many  cases  it  enables  mechanical  power  to  be  applied  to 
work  where,  without  electricity,  it  would  be  quite  im- 
practicable to  use  anything  but  hand  power.  One  of  the 
latest  machines  of  the  latter  kind  is  an  electric  deck- 
planer,  invented  and  patented  by  Mr.  Malcolm  Sutherland, 
electrical  engineer  to  Messrs.  Wm.  Denny  and  Bros.,  the 
well-known  sbiphuilders  of  Dumbarton. 

Our  illustration  shows  one  made  by  that  firm,  and  used 
by  them  for  planing  the  decks  of  the  ships  they  build. 
It  is  so  simple  in  construction  that  very  little  explana- 
tion is  necessary.  It  resembles  a  lawn-mower  in  form, 
and  is  handled  in  the  same  way  and  with  as  much 
ease.  A  steel  base-plate  is  mounted  on  rollers,  and  on 
the  underside  of  this  the  revolving  cutter  is  fixed.  The 
electric  motor  is  placed  on  top,  and  is  geared  to  the  cutter 
by  means  of  toothed  wheels.  The  latter  is  one  of  Rawlin'a 
spiral  cutters,  and  revolves  at  a  speed  of  3,000  revolutions 
per  minute,  the  motor  having  a  speed  of  2,000  per  minute. 


Kleetrlc  Deck-Pluicr. 

The  hind  rollers  which  follow  in  the  cut  are  fitted  with 
eccentric  journals,  so  that,  by  moving  a  lever,  they  can  be 
raised  or  lowered,  and  the  depth  of  cut  nicely  adjusted.  It 
does  very  good  work,  is  faster  than  hand  planing,  and 
relieves  the  men  of  a  very  disagreeable  job,  as  the  planing  of 
decks  by  hand  involves  kneeling  or  sitting  ir»  a  very 
uncomfortable  position.  Current  is  supplied  to  the  motor 
by  means  of  a  twin  flexible  lead,  and  the  whole  machine  is 
of  a  very  compact  and  portable  nature. 
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Tiie  foUowiiife  u  the  list  of  members  balloted  for  and  elected  : 

iVemkr.— Edwin  J.  Reid,  1*2,  Whaifrood,  London.  N. 

AMOcitUtJt.— Herbert  John  Ooatea,  U,  Nelwn-Btreet,  Broughton, 
Manchoster ;  William  DurtnaU,  Cannon-street  Hotel,  London, 
E.C. 

StwiaUs.Sohn  Hayton  Carrick,  Faraday  House,  Charing 
CroM  roftd,  W.C  ;  P.  J.  C.  Day.  55,  I^ntrridee-road.  Earl's 
Court,  S.W.;  Robt.  Loraine  Gamlen,  16,  Clifton  placo,  Brighton  ; 
Alfred  McDonough,  12,  Goldsmith  road,  Acton,  W.;  F.  Wood 
Smith,  11,  Eftrl'fl  Court-square.  S.W.;  H  G.  Soloman.  105, 
Shirland  gardona,  St.  Poter'e  Park,  W.  ;  John  Oathwaito  Spwioe, 
Frankfort  House,  Birkbockavenue,  Acton,  W, 

The  pA{tore  read  and  bbs  discuMion  thereon  wUl  be  given 
j  next  issue. 
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SCOTCHED  OR  KILLED-WHICH  ? 

Tbe  promoters  of  the  Clapham  Junction  an 
Paddington  Electric  Railway  have  failed  to  prove 
the  preamble  of  their  Bill.  This  means  that  for  a 
year  at  least  the  scheme  cannot  obtain  the  sanction 
of  Parliament,  and  without  that  sanction  it  cannot 
be  carried  out.  Before  referring  to  the  causes  which 
have  led  to  the  rejection  of  the  Bill,  we  may  safely 
assert  that  if  the  promoters  are  generally  supported 
by  the  inhabitants  of  Greater  London  who  woul 
nltinmtely  patronise  the  line,  the  matter  is  only 
postponed,  and  the  end  is  not  yet ;  if,  however,  the 
convenience  is  not  really  wanted,  we  may  have 
heard  almost  the  last  of  the  scheme.  It  may 
remembered  that  that  gigantic  undertaking  thi 
Manchester  Ship  Canal  was  opposed  tooth  and 
nail,  with  the  result  of  postponing  the  commenc 
meut  of  the  work,  niid  bringing  up  tbe  initi; 
cost  of  promotion  to  something  between  sixty  am 
a  hundred  thousand  pounds.  The  Manchester  fol 
meant  to  have  the  canal,  and,  opposition  notwith- 
standing, the  canal  is  now  approaching  completion; 
Larger  and  smaller  railways  than  the  Clapham- 
Paddington  have  been  opposed,  delayed,  allowed, 
built,  and  succeeded;  so  that  the  promoters,  if  the; 
are  catering  for  a  real  want,  need  have  little  ft 
but  that  time  will  bring  its  revenge,  although  the; 
may  well  deplore  the  money  unnecessarily  spent  and 
the  time  wasted.  The  opposition  that  has  scotched 
or  killed  the  Bill  is  practically  that  of  the  scientific 
staff  at  South  Kensington.  The  lioyal  College 
Science  and  the  Central  Institution  are  largely  de- 
voted to  Bcientilic  teaching.  Each  possesses  delicate 
instruments,  able  professors ;  and  these  learned  men 
naturally  desire  as  little  interference  as  possible  in 
their  endeavours  to  make  South  Kensington  the 
scientific  hub  of  tbe  universe.  Unfortunately,  in  so 
many  directions  we  have  been  compelled  to  argue 
against  scholasticism,  that  there  is  a  curious  opinion 
prevalent  that  we  are  ever  too  ready  to  break  a  lani 
with  the  professors  ;  ^ud  if  we  mildly  suggest  th 
in  this  case  they  may  be  in  the  wrong — why,  it  will 
be  put  down  to  prejudice  !  In  the  first  place,  how- 
ever, let  us  suggest  that  South  Kensington  is  not  the 
only  place,  and  to  many  of  us  is  not  the  best  place,  to 
spend  public  money  upon  delicate  investigations.  It 
may  be  a  convenient  place  for  professors  and  for 
students,  but  other  places  as  convenient  might  be 
found,  with  fewer  objectionable  features.  There  is 
this  aspect  of  the  case,  that  very  large  sums  of  public 
money  have  already  been  expended,  and  the  institu- 
tions named  are  in  full  working  order.  Removal 
would  therefore  he  a  costly  process,  and  ought  not 
to  be  borne  by  the  public  unless  the  line  is  abso- 
lutely required  for  the  exigencies  of  traffic.  The 
arguments  of  the  professors,  although  strong  enough 
for  the  moment,  are  really  not  very  strong.  Thus, 
Prof.  Norman  Lockyer  said  that  **  London  was  the 
poorest  city  in  the  world  in  respect  of  scientific  in- 
struction, and  a  great  many  industries  were  going 
down  because  the  scientific  competition  of  the 
Continent  was  too  strong  for  them,"  We 
denial  to  the  conclusions 
this  statement.  It  does 
the   chemical,  astrouomioal, 
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electrical,  or  engineering  knowledge  is  obtained 
within  the  walls  of  South  Kensington  or  whether 
at  Cooper's  Hill,  Edinburgh,  or  Bristol,  so  long  as 
it  is  obtained ;  and  it  matters  very  little  to  the  men 
who  obtain  the  knowledge — from  a  monetary  point  of 
view.  The  industnes  of  England  will  not  sink 
because  South  Kensington  is  rased  to  the  ground, 
nor  swim  because  it  continues  to  exist*  The  prin- 
cipal arguments  are  that  South  Kensington  exists, 
is  convenient,  and  the  proposed  new  line  would 
interfere  with  its  more  delicate  work.  A  divev- 
^nce  of  the  proposed  line  would  interfere  less  with 
this  work,  and  is  not  too  much  to  ask,  in  the 
face  of  the  large  expenditure  that  ituist  be  incurretl, 
to  remove  the  educational  centres.  Tn  renewing 
their  application,  then,  the  company  should  con- 
sider both  the  proof  that  the  line  is  required,  and 
the  possibility  of  so  diverting  it  as  to  get  rid  of  the 
objections  from  South  Kensington.  We  have  not 
dealt  with  the  question  of  electrical  measurements, 
solely  because  the  greater  part  of  these  experiments 
relating  to  practical  engineering  could  be  carried 
out  with  the  line  in  full  operation.  The  eminent 
professors  who  control  these  institutions  are 
expected  to  do  something  more  than  merely 
provide  pabulum  for  students  ;  they  are  expected 
to  undertake  original  researches,  and  to  push  our 
knowledge  in  certain  directions  far  beyond  anything 
that  can  at  once  be  saddled  and  harnessed  by  the 
engineer.  It  is  this  class  of  researches  that  requires 
quietude  and  safety  from  interferences  of  magnetic 
fields,  or  vibrations  from  earth-trembling.  It  is  in 
this  direction,  then,  that  South  Kensington  has  to  be 
safeguarded;  and  it  will  be  only  by  proving  the 
imperative  necessity  of  the  line,  and  the  impossi- 
bility of  placing  it  further  away,  that  will  induce  the 
Legislature  to  look  favourably  upon  the  project. 

After  writing  the  foregoing,  we  arc  given  to  und<;r- 
stand  that  an  atteiiipt  will  be  made  to  meet  the 
objections  of  South  Kensington,  and  to  get  the  Bill 
recommitted.  The  promoters  will,  it  is  said,  meet 
the  opposition  by  providing  some  means  of  traction 
other  than  electrical  to  haul  the  trains  witliin  a  to- 
Ix'-dctermmed  distance  of  South  Kensington.  We 
do  not  believe  this  suggestion  to  be  feasible,  nor,  we 
imagine,  will  the  scientific  opposition  acknowledge  it 
to  be  satisfactory.  It  would  simply  mean  this  :  When 
sanction  was  given  to  the  construction  of  the  line,  the 
line,  it  may  be  assumed,  would  be  built.  No  sooner 
was  work  commenced  than  it  would  be  found  that 
two  systems  of  haulage  upon  the  same  line  would 
be  impracticable,  and  every  effort  would  be  made  to 
obtain  consent  to  "try"  the  electric  traction.  It 
might  not  be  so  injurious  as  was  supposed.  Iron 
shielding  would  be  used,  if  necessary  an  iron  room 
built  in  which  to  carry  out  delicate  tests  ;  and  owing 
to  the  pressure  from  shareholders  and  public,  it  is 
Certain  that  once  built  no  opposition  would  prevent 
the  introduction  of  the  required  traction.  Fight  the 
case  fairly  and  squarely  upon  its  merits,  and  not  get 
it  through  upon  side  issues.  As  we  have  pre^^ousIy 
said,  it  is  only  a  comparatively  small  part  of  the 
work  at  South  Kensington  that  would  be  affected  ; 
hence  the  whole  matter  lies  in  a  nutshell  :  Which 
is  the  more  important  to  the  nation^  the  scieutilic 


research  or  the  development  of  suburban  railways 
with  electric  traction '? 


THE  SALEVE  MOUNTAIN  ELECTRIC  RAILWAY. 


From  the  SaUve  can  be  seen  one  of  the  grandest 
panoramas  of  the  Alps  and  Mont  Blanc,  and  as  there  is  no 
other  town  of  the  importance  of  Geneva  so  close  to  a 
mountain  ao  admirably  situated,  this  view  is  highly  appre- 
ciated hy  inhabitants  and  tourists,  although  those  who  c&re 
themselves  to  climb  1,000(1.  are  necebsarily  restricted  in 
number.  The  raoinbiin  railway  which  now  makes  the 
Saleve  one  of  its  staiiorjs  therefore  presents  many  advan- 
tages by  being  able,  in  a  delightful  nm  of  two  hours,  to 
raise  visitors  above  the  fog  into  the  pure  air  of  the  moun- 
tains. 

The  track  of  the  Sal^ve  i  ailway  comprises  two  lines  :  the 
first  starts  from  Etembricres  and  goes  to  Haut-Mornex  by 
gradients  of  not  over  16  per  cent.  Thence  the  gradients 
become  greater,  reaching  20  per  cent,  up  to  the  point  of 
forking  at  Monnetier  Maine.  The  track  then  risec  by 
gradients  of  as  much  as  "25  [\cv  cent,  at  a  maximum,  curving 
round  the  Grand  Saleve  in  a  long  sweef).  At  the  curves 
the  normal  minimum  radius  is  50  metres  (100ft.),  but  in 
one  case  it  is  reduced  to  35  metres  (1 15ft.).  The  section 
Veyrier  to  Monnetier  has  two  tunnels  (360ft.  and  IGOfU). 
The  architecture  of  the  stations  is  of  simple  masonry 
without  pretence. 

The  power  for  working  the  railway  is  obtained  from 
hydraulic  station  at  Arthaz,  situated  on  the  right  bank  of 
the  Arve.  A  fall  of  20  cubic  metres  per  second  down  3ft. 
gives  an  available  power  about  600  h.p.  Messrs.  Rieter 
and  Co.,  of  Wiiiterlhur,  designed  the  hydraulic  installation, 
in  which  there  arc  three  turljines  of  250  h,|>,  each  :  the 
first  for  the  week  day  service,  the  second  for  Sundays  and 
fete-days  in  addition,  and  the  third  is  spare,  or  for  supply 
of  other  electric  power  in  the  neighbourhood.  A  small 
25-h.p.  tuibine  drives  the  exciters  of  the  dynamos. 

The  generating  dynamos  are  of  the  Tbury  typo,  but  of  a 
Fpecial  design  for  direct  driving  from  the  turbines  without 
belt  or  gear.  The  turbines  ordy  mniiing  at  45  revolutions 
per  Diinute,  it  was  difficult  to  erect  dynamos  caf>able  of 
supplying  250  h-ji.  at  such  a  slow  speed  ;  the  plan  adopted 
has  boon  to  employ  dynamos  of  a  normal  output  of  1,000  h.p. 
when  running  at  a  normal  speed  of  ItiO  revolutions,  and 
run  these  at  the  lower  speed.  It  will  bo  seen,  there- 
fore, that  very  powerful  machines  are  used,  working  at  a 
quarter  of  their  force — perhaps  neither  a  very  economical 
nor  cheap  method,  but  one  which  may  be,  at  any  rate,  con- 
sidered solid  and  secure. 

Each  dynamo  is  capable  uf  supplying  275  amperes  at  600 
volts.  The  size  is  tremendous — 10ft.  exterior  diameter, 
armature  7ft.  9in.  diameter,  weight  19  tons.  The  axle  of 
the  dynamo  is  vortica!,  carried  directly  by  the  axle  of  the 
turbine.  The  field  magtiets  are  carried  on  a  special  frame- 
work. The  dynamos  are  among  the  largest  continuous- 
current  dynamos  yet  constructed. 

The  speed  of  turbines  and  dynamos  is  constant,  and  the 
vurialioti  of  E.M.F.  required  in  the  utilisation  of  the 
current  is  obtained  by  a  special  regulating  arrangement. 
The  exciting  current  for  the  dynamos  is  taken,  as  already 
mentioned,  from  a  small  25-h.p.  turbine  and  dynamo.  This 
turbine  is  furnished  with  regulator  maintaining  a  constant 
speed  ;  the  exciting  current  of  this  dynamo  is  varied  by 
the  introduction  of  resistances  in  its  Held-magnet  circuit. 
A  special  apparatus,  controlled  by  cuirent  brought  by  two 
wires  from  the  end  of  the  line,  enables  these  variations  to  be 
brought  about  automatically.  The  KM.F.  of  Che  exciter 
being  thus  varietl,  that  of  the  generators  will  also  be  varied 
in  the  desired  ratio,  so  that  the  cars  in  movement  are 
always  supplied  with  their  full  current. 

The  current  is  transmitted  from  the  generating  station  to 
the  central  railway  station  at  Monnetier-Mairie,  distant 
about  two  kilometres. 

The  conductors  are  overhead,  carried  on  large  telegraph 
posts.     They  consist  of  two  large  copper  cab*« 
conductivity,   430  milliroutros  section  ''«. 
Beside   the   cables  are   also    tbi^^ 
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wires  above  mentioned.  From  this  station  the  current  is 
distributed  in  three  sections.  Along  the  line  the  con- 
ductors are  formed  by  a  Yignole  rail  placed  parallel  to  the 
railway  lines  on  iron  brackets  bolted  to  the  eleepers,  ca-rry- 
ing  strong  porcelain  bell  insulators.  On  this  rail  is  placed 
the  shoe,  with  an  expanding  joint  of  soldered  copper.  Uti 
the  shoe  a  slider  tixed  to  the  car  receives  the  current.  The 
conductor  rail  being  the  same  as  that  of  the  track  can  be 
interchanged  after  wearing  away.  The  return  is  by  the 
railway  line.     The  loss  in  the  conductors  is  15  per  cent. 

The  cars  have  transverse  compartmonte,  they  carry  40 
{)a8senger8,  24  in  the  three  compartments,  and  16  ou  the 
two  platforms  (continental  tramways  generally  allow  riding 
on  the  platforms).     The  car,  complete,  weighs  12  tons. 

The  traction  is  carried  out  by  double  set  of  motors  and 
cogwheels  gearing  into  a  cogged  rack.  Safety  is  thus 
assured,  as  eithp-r  set  is  capable  of  holding  and  starting  a 
loaded  car  on  the  maximum  gradient.  The  motors  are 
four  pole  Thury  dynamos  of  25  kilowatt  capacity  (30  h.p.), 
rupuing  at  600  revolutions.  This  speed  is  capable  of  being 
varied  within  considerable  limits,  the  speed  of  progression 
varying  from  1*5  metres  to  285  metres  (5ft.  to  9-5ft.)  per 
second.  The  driving  switches  can  be  worked  from  either 
platform, 

Eight  brakes  are  fitted  to  each  car :  four  friction  brakes, 
two  electric  brakes,  and  two  absolute  stops.  The  electric 
brakes  are  formed  by  the  motors  themselves,  which  during 
descent  ace  as  dynamos.  The  current  thus  generated  ia 
absorbed  in  resistances  placed  beneath  the  cars.  Lastly, 
two  racket  pawls  prevent  the  car  running  back  if  by  acci- 
dent the  current  is  accidentally  stopped. 

The  whole  of  this  powerful  mechanism  is  placed  beneath 
the  car  between  the  axles,  so  that  the  car  itself,  whose 
sides  and  ends  are  glazed,  presents  an  open  and  elegant 
ap|>earance.  Each  car  haa  three  axles,  the  middle  one 
carrying  wheels  without  springs.  Each  of  the  others  has 
one  fast  and  one  loose  wheel  to  facilitate  burning  the  curves. 


Aetrtioii  ot  nuii. 

The  rackwork  track  is  on  the  Abt  system,  composed  of 
one  or  two  toothed  steel  plates  placed  on  the  sleepers  down 
the  centre  of  the  track.  Gradients  of  more  thin  12  per 
cent,  have  two  toothed  racks.  The  whole  track  is  metallic, 
the  rails  are  of  steel  (15*3  kg.  per  metre),  and  steel  sleepers 
are  also  used. 

The  junction  points  are  rather  complicated,  as  it  is  neces- 
sary that  the  wheels  should  clear  the  rackwork  M.  Abt 
has  designed  points  which  solve  the  ditltculty  with  as  great 
Birajilicity  and  solidity  as  possible 

The  line  is  divided  into  three  section.s  of  uboiit  three 
kilometres  each.  About  250  h.p.  are  used  in  ordinary 
working.  The  maximum  speed  of  runningissixmilesan  hour, 
and  on  gradients  of  25  per  cent,  about  three  miles  an 
hour.  The  line  ends  at  the  station  oi  Arbres,  3,800ft. 
above  tbe  sea.  Cars  rufi  every  half-hour  in  the  season. 
The  electric  part  of  the  installation  was  carried  out  by  tbe 
Compagnie  de  I'lnduatrie  Electrique  of  Geneva. 


COMPANIES'  MEETINGS. 


WOODHOUSE  AND  RAWSON  UNITED.  LIMITED. 

An  extraordinary  general  meeting  wua  hoM  on  Monday  ut  thu 
Cannon-Btreet  Hotel,  EC,  to  cousider  and,  if  thought  tit,  to  priss 
a  reootutton  for  the  winding  up  of  tho  Comi>any,  ana  to  ap[)oint  a 
liquidator.  In  the  absence  of  Sir  Rawson  RawsoDi  through  a 
family  bei-eavement.  Bir.  S.  Pops,  Q.C.,  occupied  tho  chair.  He 
mentioned  that  Sir  Raw«on  Rawsoa  had  recently  lost  a  daughter, 
aad  in  hia  state  of  health,  that  had  had  a  great  effect  upon  him  ; 
he  had  requested  the  speaker  to  preside  on  that  oocaflion. 

The  HecretAry  then  read  the  notice  convening  the  meeting,  and 
which  fltatol  ihut  it  was  oaUod  "  for  tho  purpose  of  consiacring 
lind,  if  thought  Ht,  of  paesing,  an  an  oxtraurdinary  reAolutiun,  tho 

Voiv'W)!  /©soJiition— that  i«  to  say  :  '  That  it  ha«  been  proved  to 


the  eatiafaction  of  this  meeting  that  tbe  Company  oannot,  by 

reason  of  ite  liabilities,  oontinue  its  businessi  and  that  it  is  advis- 
able to  wind  up  the  same,  and  accordingly  that  the  Company  be 
wound  up  voluntarily,  and  that  there  be  conferred  on  the  liquidator 
or  liquidators  all  the  [powers  which,  by  virtue  of  the  Comuaoiea 
AcU,  186*2  to  1890,  can  be  conferred  on  liquidatora.'  Should  the 
resolution  be  jxis^od,  a  further  rcMlution  will  be  proposed  at  the 
same  meeting  for  iho  appointment  of  a  linuidator  or  liquidators 
for  the  puriwsos  of  each  winding-up.  Should  these  reeolations  be 
parsed,  tho  Uirectore  propose  to  submit  to  the  meeting,  at  all 
events  for  preliminary  discussion,  the  scheme  for  the  future 
reconstruction  of  the  Company." 

The  ChalrmaB  thought  that  his  duty  in  the  chair  would  be  to 
put  thorn  exactly  a»  ho  could  in  poeseeeion  of  the  facts  regarding 
the  present  (wsition  of  the  Company.  As  soon  as  they  met 
together  to  receive  the  report  of  the  committee  appointed  at  the 
annual  general  meeting,  a  receiver  had,  at  the  instance  of  a  deben- 
ture and  share  holder  and  a  creditor,  been  put  into  poseesaion  of 
the  assets  of  the  Company  a«  receiver  and  noanager.  The  Direc- 
tors did  not  see  their  way  to  resist  that  appointment,  nor  did  the 
trustees  for  the  debenture-holders.  In  fact,  Sir  Rawson  Rawson 
and  himself,  as  representing  the  debenture  stockholderr^,  felt  that 
it  was  necessary  that  if  a  receiver  was  appointed  at  all,  he  should 
represent  the  whole  of  tho  intere«tH  of  the  Company,  and  therefore 
the  receiver  and  nmuHger  was  now  in  possession  of  the  aaeetd  of 
Company  representing  the  debenture  •  holders,  the  debenture 
stock  holders,  and  also  the  interests  of  the  shareholders.  The 
receiver  had,  by  authority  of  tho  Court,  as  he  (tho  speaker)  under- 
stood, been  enabled  to  raise  a  small  sum  of  money  for  the  purpose 
of  carrying  on  the  business  of  tho  Companv  to  a  small  extent  in 
order  tnat  it  might  not  altogether  suDsicle.  In  addition  to  th 
receiver,  who  was  now  in  the  office  with  tbe  sanction  of  the  Cour' 
there  were  upon  the  file  of  the  Court  two  further  petitions  pray 
for  the  appomtment  of  a  liquidator  under  a  compulsory  wincfing 
up,  and  thereforOt  ns  tho»o  fietitions  had  stood  over,  and  woald  no 
be  beard  until  April  ]l,  the  Directors  had  thought  it  important' 
tha^  the  shareholders  should  meet  to  discuss  the  pOBittoo 
in  order  that  they  might  decide  whether  in  the  interests 
of  all  parties  it  was  desirable  timt  the  concern  should  be  broken 
up,  or  that  an  cH'ort  should  be  made  to  keep  it  together,  in 
the  hojie  that  something  might  be  done  to  minimise  the  loes  to 
all  concerned.  Ho  did  not  desire  to  make  any  comments  then 
upon  those  [tetitions,  but  he  ventured  to  say  that  it  appeared  to 
him  that  eagerness  to  break  up  the  concern  was  not  proportionate 
to  the  8mallneH6  of  the  stakes  of  the  individual  petitioners.  The 
tirst  petition  was  on  the  part  of  a  debenture  stockholder  for  £250, 
and  it  did  appear  to  tho  Directors,  certainly  to  the  speaker,  very 
desirable  that  those  who  had  a  larger  stake  in  the  concern  should 
have  an  opportunity  of  deciding  what  was  the  best  way  of  dealing 
with  it  tlian  those  who  were  very  little  interested.  They  would 
remember  that  the  report  of  the  committee,  about  which  he  did 
not  intend  to  say  a  word  in  the  way  of  disoossion,  pointed  out 
that  if  the  assets  of  the  Company  were  realised  in  an  intelligent 
manner  tliero  would  probably  bo  sutbcient  to  pay  tbe  liabilities  Qi 
tho  Company.  It  also  indicatorl  that  the  dobonture-holders  could 
bo  imid  off,  and  therefore  they  would  see  that  tho  interest  of  a 
debentiireholdcr  iji  winding  up  was  not  like  tlie  interest  of  a 
shareholder^  who,  if  tho  concern  was  entirely  broken  up  and  the 
lussetM  reaU>*ed  at  broken  up  prices,  had  not  much  chance  of 
i|;ett]iig  anything  back.  Tho  t|uostion,  therefore,  really  was 
for  the  :*hareholders  to  determine  wh<jthor  something  should 
be  done  by  reconstruction  or  some  other  way  to  save  wame 
of  tiie  iiSfcts  of  the  Company  for  the  benefit  of  the  share- 
holderi^,  That  wa«.  us  it  seemed  to  him,  really  the  question  which 
tho  shareholders  had  to  decide.  Tboy  would  observe  that  the 
J>irector8  had  culled  them  together  with  the  formalities  which 
wore  necesMiry  to  make  the  resolution  a  binding  resolution  of  the 
ComtMiny,  and  not  a  mere  gathorin<j  of  thone  who  could  not  paw 
May  resolution,  but  someLhing  whirii  might  bo  e!Vecti\e  in  its  way. 
Ai*  far  ik--^  the  Dii'eclor.'i  wero  coiiceiiKMl^  and  as  far  aj»  he  wa.s  con- 
('urtio<l,  if  tlie  ^^htirchoUlcrs  saw  tlicir  wny  unler  new  nianagemont 
to  i*oeonsiruci  the  <  bnipuny  they  would  do  all  thoy  could  to  facili- 
ti\to  and  to  assist  in  t^uch  rocoustruction.  Speaking  for  himself, 
ho  thought  it  was  est«ential  hi  any  reconntructioa  that  those  who 
found  the  sinews  for  the  purpose  of  that  reconstruction  should 
have  the  nomination  of  those  wito  wore  to  have  the  administration 
of  tho  ntfairs  of  the  ('om[)any.  He  thought  ho  expressed  the 
unanimous  opinion  of  ill  liis  colleagues  that  in  the  event  of  tho 
shareholders  desiring  such  reconstruction,  the  seats  of  the  existinff 
Board  would  be  placed  at  their  dis|>o«al,  and  they  would  be  askea 
to  find  a  new  board  of  lidministration.  They  were  also  strongly 
of  opinion  that  no  scheme  of  reconstruct  ion  could  be  likely  to  bs 
acceptable  to  the  shareholders  excepting  upon  these  conditions. 
It  seemed  to  thorn  exactly  as  it  appeared  to  the  committoo  who 
met  thoni  on  the  lost  occasion,  that  it  would  be  idle  to  expect 
shareholders  or  anybody  el^o  to  |mt  more  money  into  tbe 
conoern  if  the  profits  of  that  uonceru  were  to  be  swallowed 
uu  oven  in  the  payment  of  old  liabilities  or  in  the  payment 
01  the  burden  of  tho  debentures.  Tho  Directors  therefore 
thought  that  if  any  scheme  of  reconstruction  was  possible, 
tho  drat  thing  to  ascertain  was  that  there  was  a  good  background 
of  business  worth  preserving.  As  far  as  he  knew,  the  facts  witli 
regard  to  that  were  these  :  tJiey  must  satisfy  themselves  other  than 
by  his  word.  They  would  remember  that  the  report  of  the  com- 
mittee estimpted  roughly— of,  course,  being  unable  to  go  into  any 
amount  of  detail— that  the  industrial  part  of  the  business  might 
command  about  £11, OCX)  a  year  profit,  that  being  only  about 
sutficiontto  pay  the  debenture  interest,  and  therefore  leaving  nothing 
to  be  divided  among  the  shareholders.  The  general  manager, 
however,  took  h  more  sanguine  view.    Judging  from  tho  busini 
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which  he  had  been  compelled  to  refuse  since  the  general  meeting 
in  December,  ho  put  the  profits  at  very  noarly  three  times  thot 
unount.  Of  coureo,  be  (the  speaker]  was  only  tolling  them  that 
xhui  ^^t^»  Wii  (the  general  manogerV)  Min^uinc  ex|jectatioii :  but  tlie 
I'  I'L'iver,  he  believed,  had  also  formol  hi-  judgment  of  the  poui- 
bilitien  u(  the  buj>iue«(*  during  the  exiict  iciice  he  Iwid  Imd  in  the 
toeAntime.  The  8[>caker  had  been  told  tliat  the  receiver  would,  if 
luked,  expre»«  the  opinion  ho  had  formed,  although  he  had  not 
any  information  as  to  what  that  opinion  rcall)  wafl  lb  did, 
however,  ffcem  to  the  Direciora  perfectly  plain,  w  helher  the 
income  wa^  £1I.(KM)  or  l'.'K»,*KKt.  or  anything  l^elwccn  the  two, 
llmt  the  Hrm  iK.*op1e  who  ought  to  h!i\e  a  claim  upon  thono 
iirofit^  were  tno^e  who  found  iho  money  for  carrying  un  the 
DUBinesA.  The  second  condition  api)enred  to  be  that  the  money 
found  ahoutil  not  go  in  payment  of  tne  old  debts,  which  nhould  be 
left  chargeable  tifxjn  the  assets  of  the  C'ompany  as  they  were  now, 
without  an  additional  charf^,  and,  further,  that  in  any  reconstruc- 
tion the  shareholders  ought  to  rct^uire  an  entirely  now  manage- 
ment of  the  industrial  f>art  of  the  concern.  The  question  was 
whether  they,  as  ehareholdert*,  thought  it  wouhl  be  better  to 
break  up  the  concern,  which  of  course  meant  the  immediate  reali- 
MLtion  of  the  apsel**,  which  retiuiretl  tioie  to  develop  to  obtain 
their  full  value,  or  that  an  attempt  should  be  made  in  order  to  see 
whether  a  reconstruction  could  save  something  in  the  interests  of 
the  shareholders,  who  otherwise  would  get  nothing.  If  that  was 
their  view,  the  resolution  contained  in  the  circular  convening  the 
meeting  would  be  the  resolution  which  ihey  would  pat^f.  In  order, 
if  ihev  wi.shwi  it,  that  they  might  know  more  of  what  had  been 
iJone  by  the  Directors  in  the  way  of  endeiivouiing  to  bring  about 
such  a  scheme  of  reconstruction,  he  would  !u*k  Mr.  Tarsluke  (the 
folicitor)  to  give  them  a  sketch  of  such  a  scheme.  The  resolution 
would  be  to  ariftoint  a  lir|uidutor  to  a[i[mr6ntly  wind  up,  but  with 
A  view  to  realise  the  ae^ta  gradually,  and  at  such  a  price  as  to 
leave  something  out  of  the  wreck  fur  those  who  were  interesteil. 
He  supposed  that  the  best  course  would  be  for  him  to  move  the 
resolution. 

Mr.  Carslake,  the  solicitor,  had  not  much  to  add  to  what  Mr. 
Pope  bad  already  said  with  regard  to  the  f)cheme  for  reconstruc- 
tion. It  was  as  yet  only  an  outline  of  the  details  :  all  the  tjar- 
itculars  would  re<juire  further  consideration.  Broadly  i^jieaking^ 
the  fuggeet^Ml  schemL'  was  as  follows  :  That  a  new  company  should 
be  formed  which  would  take  over  the  o^isets  of  the  exi^iting  com- 
pany, but  it  would  take  them  over  in  nuch  a  way  that  whilst  the 
charges  of  the  debenture-holdcrt*  and  debenture  stockholders  on 
thoee  assets  would  remain  an  now,  the  new  com{iany  would  not 
incur  any  |>ersonal  liabilily  to  the  debenture-holders  or  debenture 
atockiiolders,  but  the  new  company  would  take  thoee  assets  and 
really  use  them  and  realise  ttiem,  paying  the  proceeds  lo  the 
receiver  or  liquidator  of  the  existing  company,  who  would  distri 
bute  them  among  the  debenture-Tiotders  and  debenture  stock- 
holders, and  tlie  new  company  would  get  a  certain  profit  on  the 
taming  over  of  the  assets  and  realising  Uiem.  By  that  means  the 
existing  company  Mould  have  whatever  capital  was  put  into  it 
intact  and  unaffected  by  the  existing  com[>any  in  any  way.  Tho 
ordinary  creditors  of  the  existing  company  would,  of  course,  have 
to  be  dealt  with  in  some  way,  and  the  proposal  was  that  they  should 
be  offered  preference  shares  in  the  new  comjuiny,  and  if  they  ilid 
not  accept  these  preference  shares  that  they  should  retain  their 
present  position.  With  regard  to  the  bringing  in  of  capital  for  the 
newcompany,  and  dealing  with  the  sharehoklcru  of  the  existing  com- 
pany, there  were  twoschcmos,  concerning  which  the  Directors  had  not 
quite  decided  which  was  the  best.  One  wiis  that  the  working 
capital  should  be  provided  by  the  issue  of  ('hares  which  would  be 
paid  for  in  full  by  the  shareholders,  and  that  the  shareholders 
should  receive  some  sort  of  security — income  bondi*,  or  something 
of  that  nature— which,  whilst  imposing  no  further  liability  on  them, 
Ironid  give  them  tho  right  to  the  surplus  proHts  of  the  new  com- 
pany, or  that  something  in  the  nature  of  income  bonds  with,  say, 
90  per  cent,  credited  as  paid  up  and  the  remaining  10  oer  cent,  to 
be  called  as  working  capital,  should  be  given  to  the  snareholders 
of  the  existing  company,  who  might  then  possibly  be  given  a  small 
oominal  share  in  the  new  company,  carrying  with  it  voting  |>ower, 
BO  that  they  would  retain  tbeir  control  in  the  new  con^tany.  The 
shares  or  income  bonds  would  have  to  be  atlere<l  Hrst  to  the  prefer- 
ence shareholders  of  the  existing  Company,  and  then  those  which 
were  not  taken  up  by  the  preference  shareholders  would  be  on©re<i 
to  the  ordinary  shareholders  to  be  taken  u])  by  them.  That  was 
necessary,  because,  of  course,  the  preference  shareholders  had  n6rst 
claim  upon  the  assets  of  the  existing  com^iany,  both  as  to  capital 
and  dividend.  He  did  not  think  for  the  moment  he  could  go  into 
further  dctnils,  because  the  snheme  was  now  before  counsel  for 
consideration  ;  it  required  great  thought  and  care  to  work  out  a 
thoroughly  good  scheme,  and  the  time  which  had  been  at  disposal 
had  hitherto  been  rather  short. 

Mr.  Swain,  before  they  committed  themselves  to  any  scheme, 
wanteil  to  know  what  was  the  amount  of  the  debenture  debt,  who 
held  the  debentures,  whether  they  were  members  of  the  late  com- 
pany, and  whether  in  allowing  the  present  Directors  to  clear  out 
and  form  a  new  company  they  were  not  putting  money  into  the 
pockets  of  the  Directors.  He  would  like  to  learn  to  what  extent 
each  individual  director  was  concerned. 

The  Chalmutn  observeil  that  tho  amount  of  the  claim  which 
the  debenture-holders  had  upon  tho  Comi>any  was  jC14'i,(XX>. 

Dr.  Donoaa,  who  held  100  preference  and  200  orflinary  sharej>, 
remarked  that  he  had  taken  them  up  on  tho  faith  of  the  pro- 
spectus sent  to  him  in  November,  IKHl.  He  quoted  from  a  para 
graph  in  tho  pros^iectus,  and  which  mentioned  the  steady  and 
progressive  increase  in  the  ('omininy's  business,  and  then  mwie 
uuotation«  from  the  report  of  the  committee  of  investigation  and 
ibo  i^P^  of  ^^^  Directors.     He  demanded  the  Dame  of  the  counsel 


who  advised  in  the  case  of  the  Kensington  stores.  (The  ftelicltor : 
lb  was  Mr.  Kenyon  Parker.)  Continuing,  the  speaker  obsent'ed 
that  in  face  of  the  di.«cov*eries  made  it  was  manifest  that  the 
statements  marlo  in  the  pros|iectuH  were  absolutely  falbo.  and  that 
it  was  ({uite  untrue  for  the  Directors  (o  allege  that  they 
were  justified  hi  making  thotie  statements.  Two  at  least  of  the 
Directors  and  Sir  Kdward  Thornton  knew  very  well  the  meaning; 
ot  the  words  Now  they  might  imagine  that  at  the  very  time  the 
Directors  were  borrowing  money  at  enormous  rates  of  interest^ 
from  10  to  22  i)er  cent  in  order  to  pay  dividends  of  15  per  cent. — 
they  had  the  atidat'itv  to  go  and  lisk  the  Comf>any  lo  Aubturribe  for 
ordinary  shares  and  f>ay  a  premium  of  'v*.  i>er  share.  He  had  not 
received  one  |>enny  a«  di\idend,  nor  was  ne  likely  to  do.  and  he 
fell  that  he  had  been  defrauded  of  jCK.XM)  He  urged  the  share- 
holders not  lo  aureo  to  voluntary  liquidation,  but  to  have  a  judiciid 
winding-up  so  that  the  transactions  of  the  Comiiany  might  bo  in* 
vestigated  in  the  Court.  Not  only  that,  but  that  the  conduct  of 
the  Directors  could  be  investigated  thoroughly  in  the  Hankniptcy 
Court.  In  addition  lo  that,  he  a«ked  all  Hharohohlers  who  hafi 
subscribed  for  shares  according  to  tho  new  prospeciu»  in  November, 
IH91.  tosup[M}rt  him  in  his  determination  to  bring  an  action  against 
the  Directors  for  the  falae  statements  made  in  tho  prospectus.  The 
only  other  remark  he  had  to  make  was  to  formally  propose,  as  an 
amendment,  that  the  Coraoany  whicli  was  rotten  to  tne  core  should 
be  compolsorily  liqui<lat.ea,  and  that  the  whole  aiTaira  ahould  be 
investigated  in  tho  prooer  manner. 

Mr.  W.  8.  Squire  ^cnainnan  of  the  committee  of  investigation) 
said  that  before  the  shareholders  voted  on  that  amendment,  he 
would  like  to  read  some  notes  he  had  prepared  He  then  pro* 
cocded  to  defend  the  re)K>rt  of  the  committee  against  the  eHTort  of 
the  I'Oard  to  minimise  its  iintK>rULnce  by  the  printed  remarks  made 
on  the  r©ix>rt  circulated  with  the  notice  convening  the  meeting. 
Ho  said  that  the  report  was  not  a  full  one.  Although  his  opening 
remarks  were  given,  Mr.  Po^w's  speech,  in  which  he  admitted  the 
substantial  accuracy  of  the  statements,  was  suppressed.  Among 
other  things,  the  Board  denied  that  the  mtumging  director  haa 
received  any  i>art  of  his  commission  in  Civ*h.  The  facta  were  that 
in  June,  1890,  the  managing  director  owe<l  the  Company  i'3,l}07  ; 
on  June  30,  IS90,  he  was  credited  with  £13,77o,  which  then  made 
a  balance  in  his  favour  of  £10,167  Between  then  and  September 
r^O,  KS90,  he  received  from  the  Company  in  cash  £34,000,  whilst 
his  account  was  not  credite<l  with  anvthing  till  December  ^^1, 
IH<)0,  when  he  appeared  to  have  paid  the  Comiiany  £ISO,  which 
was  the  only  item  to  his  cre<lit  for  that  half-year.  Consei{uentIy, 
the  managing  director  not  only  received  the  £10,  ItiT  in  cash,  but 
also  a  great  deal  more.  The  speaker  then  dealt  with  other  items, 
and  observer]  that  however  the  Directors  might  quibble  about  each 
item,  the  solid  fact  remained  that  they  had  induced  the  share- 
holders to  believe  for  two  years  that  the  ('ompany  was  doing  well, 
and  making  substantial  profits,  whereas  at  the  end  of  the  third 
year  they  had  to  confess  that  they  had  muddled  away  all  the  ordi- 
nary and  preference  capital  of  the  Company. 

Mr.  Abrabams  was  of  opinion  that  if  tne  matter  of  the  Ken 
si  ngt on  stores  had  been  properly  placed  before  M  r.  Kenyon 
Parker,  the  latter  would  not  have  passed  the  opinion  which  he 
had.  He  considered  from  the  praspectus  that  the  Directors  were 
not  justiHed  in  embarking  in  tho  [latent-agency  business,  or  in  the 
formation  of  half  a-doxen  com|janie5.  He  was  glad  to  learn  that 
proceedings  were  likely  to  be  taken  ;  after  the  revelations  it  would 
be  a  public  scandal  if  the  Directors  wore  |>emuttcd  to  go  free.  The 
Directors  were  liable,  and  he  was  sorry  that  Mr.  Pof>e  had  liecome 
associated  with  the  Rawson  family.  Ho  was  inclined  to  vote  for 
voluntary  liquidation. 

The  Cbalrman  then  pot  to  the  meeting  the  resolution  given 
above,  and  which  was  seconded  by  Sir  Jobn  Stokes. 

BCr.  Bond,  a  barrister,  was  of  opinion  that  by  consenting  to 
\oIuntary  liquidation  the  nbaroholders  would  not  impugn  t\\e\v 
right  of  action  against  the  Directors,  but  rather  that  it  would 
facilitate  matters.  It  ww,  moreover,  always  fxissible  to  turn  a 
voluntary  liquidation  into  a  compulsory  liquidation.  With  regard 
to  the  opinion  of  the  receiver,  it   would  be  desirable  to  he^r   that. 

Mr.  Maddlson,  representative  of  the  receiver  (Mr.  Uv>lie},  stated 
that  the  receiver  had  formed  the  opinion  that  there  was  consider- 
able backbone  to  their  business.  The  receiver  had  told  him  that 
ho  was  surprised  at  the  amount  of  work  in  hand,  which,  as  far  as 
ho  could  judge,  was  being  done  at  remunerslive  prices.  Acting  as 
receiver  for  the  debenture-holders,  it  did  not  interest  them  whether 
the  shareholders  got  any  aasets  at  all.  At  the  *nroe  time  his 
princiual  client  was  both  a  debenture  and  a  share  holder,  and  he 
wtsbccl  to  have  some  return  on  his  debentures  and  shares.  Ho 
said  that  if  they  went  into  compulsory  liquidation  the  shareholders) 
would  not  receive  anything 

Mr.  Baoon  (one  of  the  committee),  in  the  course  of  his  remarks. 
suggostefl  the  apfxjintment  of  Mr.  T  Pilling,  who  was  a  qualifie<l 
man,  as  the  liquidator.  That  gentleman  had  been  of  great 
assistance  on  the  committee  in  ascertaining  the  position  of  tho 
Com(>any. 

Colonel  Pott  remarked  that,  like  many  others,  be  had  been 
induco<l  to  buy  shares  on  the  strength  of  the  names  of  the  Directors. 
He  did  not  think  the  Directors  were  justiHed  in  inviting  subscrip- 
tions to  shares  at  as.  premium  when  tho  shares  were  selling  at  lOft. 
discount.     He  sup|>osed  that  voluntary  liquidation  was  the  best. 

Mr.  PUllag  ana  others  having  made  some  observations. 

The  Chairman  put  the  amendment  in  favour  of  compulsory 
liquidation.  This  was  lost  by  a  large  majority.  He  then  put 
the  rcHolution  for  voluntary  liquidation,  and  this  wai*  carried 
without  any  dissentients. 

Mr.  Baoon  proi)osed  and  Mr.  Squire  seconded  that  Mr.  T, 
Pilling,  a  Manchester  accountant,  should  be  ap[X)inted  liquidator. 

Mr.  Walas  proposed  and  Mr.  Morrtoea  seconded ,  sa  an  am' 
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mont,   that  Mr.  Young,  ot  Meesrs.   Tur(]uatK),   Young,    Wmso, 
Bishop,  Ctarke,  and  Co.,  ohotild  be  the  liquidator. 

Tho  motion,  bein^^  put  tx)  the  meeting,  was  carried  on  a  show  oF 
hands,  tho  amendment  being  rejected. 

A  |X)U  was  then  demanotxl  and  taken,  and  on  various  share- 
holder?  objecting  to  many  proxies  in  favour  of  Mr.  Young  as  being 
invalid,  owing  to  il«  being  imnosnibleto  identify  the  time  and  dntt* 
of  theirreceipt,  the  Chairman  drew  up  thefollowingdeclaration:  *'I, 
Samuel  I'ope,  Q.C,  chairman  at  the  extraordinary  general  meeting 
of  Woorl house  and  Hawson  United,  Limited,  held  at  tho  (^annon 
Btreet  Hotel  on  the  'JOth  March,  1893,  doclai-e  that  on  the  |>oIl  taken 
on  the  appointment  of  a  Liquidator,  the  votes  of  members  |>er- 
eonally  present  and  voting  in  favour  of  Mr.  Voung  are  5,))9(i,  and 
the  votefl  of  member^t  (M»rBonRlIy  present  in  favour  of  Mr.  Pillxng 
are  6,&22.  There  are  also  proxies  representing  31,476  votes,  of 
which  788  votes  were  used  in  favour  of  Mr  Pilling,  and  30,fi8S  in 
favour  of  Mr.  Voung.  These  proxies  havo  alt  been  objected  to  on 
the  ground  that  some  were  lodged  at  the  Comi»any'H  office  leeg 
than  48  hours  before  the  time  fixed  for  the  meeting,  and  thnt 
these  were  mixed  with  the  rest  of  the  proxicfi  and  could  not  bo 
disUnguifihed.  As  I  have  received  evinence  which  nati^fles  mo 
that  proxies  were  received  by  tho  Company  more  than  48  hours 
before  the  time  fixed  for  the  meeting,  amounting  to  r).l39  votes 
used  in  fuvour  of  Mr.  Voung,  I  admit  thoin  accordingly :  and  the 
like  evidence  having  watisfied  me  that  proxies  were  received  at 
the  offices  of  the  Com^mny  more  than  4M  hours  before  the  lime 
fixed  for  the  meeting,  amounting  to  7H8  votes  usetl  in  favour  of 
Mr.  Pilling.  I  admit  them  likcwijae.  being  all  the  proxies  that  were 
lodged  in  favour  of  Mr.  Pilling.  Thoi»o  admitted  proxies,  added 
to  the  votes  of  those  present,  make  in  favour  of  Mr.  Voung 
10  22?).  and  in  favour  of  Mr.  Pilling  7,710.  1  therefore  declnre 
Mr.  Voung  duly  oleotecl  voluntary  liquidator,  recording  at  the 
Aame  time  that  Mr.  Squire,  the  scrutineer  on  behalf  of  Mr.  Pilling, 
objected  to  my  admitting  the  before-mentioned  proxies  in  fak'our 
of  Mr.  Voung." 

Thitf  concluded  the  businesa  of  the  meeting,  and  another  gather- 
ing will  doubtless  be  held  to  farther  consider  the  scheme  for 
reconstruction. 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  COMPANY,  LIMITED. 

The  fourteenth  ordinary  general  meeting  was  held  on  Friday 
last  at  the  Cannon-street  Hotel,  E.G.,  under  the  presidency  of  Mr. 
Sydney  <iedge  (chairman).  The  notice  convening  Che  assembly 
having  been  read  by  Mr.  White,  and  the  report  having  been  taken 
as  re^. 

The  ChalrmaB,  in  moving  the  adoption  of  the  report,  obtterved 
that  ilie  shareholders  would  have  already  noticed  one  difference  in 
what  had  taken  place  between  this  and  last  year— namely, 
that  the  notice  calling  the  meeting  wus  not  read  by  Mr.  Sutton, 
but  by  Mr.  White.  The  Directors  thought  that  Mr.  Suitonw 
valuable  services  should  receive  the  recognition  they  deserved  by 
his  being  elected  to  a  ^eat  on  the  Board — under  the  articles  thnt 
could  bo  done.  Mr.  Sutton  had  taken  the  ott^ce  of  managing 
director  on  the  same  terms  in  all  resfrects  to  those  on  which  he  had 
hold  the  position  of  secretary  and  manager,  with  the  exception 
that  whil(<t  he  was  answerable  for  Mr.  Wluto'H  duties,  he  would 
not  perform  them.  He  was  sure  that  the  sharcUoldera  would  give 
him  a  hearty  welcome  as  a  director  of  the  Company.  Now,  they 
were  like  the  happv  nation  which  had  not  much  history.  Thcv 
were  doing  well  and  prosfjerously,  and  there  was  not  very  much 
for  him  to  say.  In  fact,  he  did  not  think  that  he  could  do  more 
than  mention  one  or  two  things  referred  to  in  the  report.  The 
Hliaroholdern  would  remember  that  leas  than  two  years  ago  the 
l>ircctori!i  borruwo^l  il3<i,000  on  B  debtinture^  for  the  purpose  of 
discharging  their  floating  debt,  and  the  urrHiigenicnt  u.jidc  wuh 
that  aft.er  {uiymont  of  5  |jer  cent.  Ixi  tho  ordin.iry  Hhurc- 
ItoUlora  any  surplus  profits  should  be  afiuliotl  in  the 
rcttiiction  of  tho  aebenlurcs.  The  Directors  had  already  [mid 
olV  within  two  years  i:iS,(KK»  of  the  £;*0,tJO*».  and  if  thoy  had 
done  that  there  was  a  fair  pros^^oct  of  their  clearing  oH'  the  remain 
ing  jCi'i.OOO  iu  another  two  years.  Then  the  oidinary  ^hnreholdery 
minht  hope  for  conHiderablo  dividends.  They  hml  no  doubt  had 
many  rivals  in  tr.ide,  but  he  was  sure  there  were  none  who  could 
8ur|>ass  thorn  in  punctuality  or  in  the  quality  of  the  work,  and  he 
did  not  think  there  were  many  who  could  come  up  to  ihem.  They 
bad  struck  rather  a  hi^h  note  in  their  new  buildings,  whore  the 
machinery  would  bo  driven  by  electromotors,  and  the  Com[Miny 
would  then  [XMsess  tho  most  perfect  workshop  of  itx  kind  in  the 
world.  Well,  that  was  singing  their  own  praises.  They  might  bt 
ijuite  sure  that  the  Directors  had  thought  over  tho  matter  care- 
fully before  they  ventured  to  put  a  statement  of  that  kind  in  tho 
re[X}rt.  He  had  visited  the  works  tho  previous  day,  and  could  pee 
that  they  were  very  well  arranged.  Their  engineer,  Mr.  Hatton,  in  the 
designs  for  those  works,  and  in  constructing  them,  was  only  acting 
as  he  had  always  done— most  efficiently  autf  economically —and  the 
money  was  well  spent.  He  was  assured  that  even  if  their  bu^incs^ 
was  a  little  increased  there  would  be  such  f^reat  itaving^  in  the 
way  in  which  they  could  do  their  work  that  there  would 
be  a  fair  return  on  the  cost  of  the  works  without  any  new 
business.  They  would  be  able  to  make  cables  which  they 
had  never  made  before,  and  owing  to  their  inability  to  manu- 
factui^  them  they  had  lost  order-s — for  instance,  lead -covered 
cables.  They  were  now  making  golf  balls,  and  effecting  consider- 
able sales,  and  they  hoped  at  a  good  profit,  and  that  that  business 
would  also  increase.  Perhaps  the  shareholders  would  all  take  to 
golf,  and  send  their  orders  to  Mr.  Sutt-on.  It  was  interesting  to 
note  that  no  fault  had  been  reported  in  any  of  the  submarine 
cables  since  1^8.     In  18^  they  laid  a  cable  in  which  there  was  a 
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faalt.  If  thoy  ooald  have  given  a  substantial  guarantee  that  the 
cftble  wouUl  not  get  worse,  they  would  h»ve  received  full  payment 
of  the  contract  money,  but  tliey  were  not  strong  enough  to  do  it, 
and  they  were  therefore  mulcted  to  a  certain  amount.  He  was 
liAppy  to  say  that  the  cable  had  not  become  any  worse,  and  that  it 
was  working  as  well  as  ever.  That  company  made  considerable 
profit  lit  their  expense.  Kvery  hhareholder  had  had  an  oppor- 
tunity of  looking  at  tho  balance  pheet,  and  he  was  ouite  willing  to 
answer  any  questions.  Of  course,  it  was  not  desirable  that  mioate 
facts  relating  to  profit  and  loss  should  become  known  to  their 
rivals,  and  therefore  he  would  ask  the  shareholders  who  required 
any  priviito  information  to  go  to  the  offices  of  tho  Comjiany  a 
ask  lor  it.  He  then  moved  the  adoption  of  the  report  and  bahun 
sheet. 

BCr.  B.  J.  Joaklns,  C.K.,  in  seconding  the  motion,  observed 
that  the  item  of  •  B"  debentures  would  have  an  imijortant  bearing 
imme<liately  u\}on  tho  ordinary  shares,  because  the  actual  saving 
on  the  £18,000  was  etiuivrtlont  to  a  li  per  cent,  dividend  to  the 
ordinary  shareholders.  As  being  somewliat  repponeiblo  by  dele- 
gation from  the  Baird,  tieneraMJ.  Hutchinson  and  himself  had 
carefully  watohed  all  the  expenditure  in  regard  to  the  extensions 
of  the  w'orks.  The  whole  of  the  capital,  and  a  considerable  amount 
in  addition  that  some  of  the  shareholders  hwl  supplied  by  taking 
up  the  preference  shares  last  year,  was  beinij  laid  out  in  improving 
the  works  in  such  a  manner  as  would  not  only  benefit  them  in 
being  able  to  take  larger  and  more  impoilaut  contracts,  but  also 
effect  an  immense  savmg  in  ?ome  of  the  work  which  they  had  been 
in  the  habit  of  doing.  Th«y  were  also  providing  a  siding  which 
would  save  a  large  amount  of  money,  by  reason  of  their  getting 
their  goods  direct  into  the  works  from  the  iireat  Eastern  Kailway, 
instead  of  having  to  unload  them  by  vans  and  carts.  During  the 
past  year  they  had  opened  n  branch  establinhnient  at  Melbourne, 
Australia,  and  although,  as  known  to  all  City  men,  Australia  was 
somewhat  under  a  cloud,  and  particularly  Melbourne,  he  was 
pleasefl  to  say  that  they  had  receivod  from  their  agent  there  — a 
most  oxpcrioncod  nmn.  who  hud  been  connected  with  electrical 
work  with  important  firms -good  returns,  and  he  was  able  to  tell 
them  of  conaiaerablo  sale?  which  he  hud  effected.  Of  course  it  was 
at  first  difficult  work,  but  their  mjinaging  director  went  out  and 
ascertained  the  best  goods  reqnire<I,  anof  they  were  sent  at  the 
ro(|uc«t  of  their  agent.  The  8i>oaker  thought  they  might  look  for 
a  fair  return  very  shortly,  and  a  nooil  return  as  soon  as  the  cloud 
lifted  a  littlo  in  tho  Australian  uiarUcl-s.  They  had  completed  the 
manufacture  of  the  Bahamas  and  Floiida  cable.  Having  done 
that,  thoy  were  able  t-o  arrange  an  effective  repair  of  one  of  the 
Western  Union  Telegraph  Company's  cables.  That  produced 
some  revenue,  but  it  at  once  established  them  in  the  position  of 
cable  rei)airer8.  It  informed  people  that  thoy  were  quite  capable 
of  undertaking'  that  class  of  work,  and  the  re(wir.<t  were  elfecl-ed  on 
terms  very  fnvourable  to  the  Western  Comiiany,  Tho  ChairtnaU 
had  stated  that  tho  accounts  were  open  to  the  innpection  of  every 
shareholder.  The  system  adoptea  in  the  accounts  was  laid 
down  in  the  articles  of  association.      He  then  seconded  tlie  motion. 

Mr.  Haghos-Bttglies,  i[i  referring  to  the  abscnco  of  a  btUance- 
sheet,  strongly  urged  the  publication  of  one.  Tho  shareholder* 
would  then  know  the  i>osition  of  the  Company,  and  be  more 
encouraged  to  go  further  into  the  concern. 

Bfr.  Figgis  6up|)orted  the  Directors  in  not  issuing  a  balance- 
rheet.  He  thougnt  the  shiireholders  might  safely  leave  that  matter 
to  the  discretion  of  the  Directors. 

The  Chairman  obi^erved  that  Mr.  Hughes  Hughes  had  -^iwn 
them  one  very  strong  rea.'*on  for  not  publishing  a  balancf 
when  he  stated  that  the  Directors  would  not  have  tlie  plea-si; 
Hceing  any  of  the  shareholders  at  the  annual  meetin;^  The  Uiuial 
wouhl  take  the  matter  into  consideration,  although  at  prci^ent  ho 
ilid  not  think  a  rca.4on  had  boon  adduced  to  show  why  lliey  shoiiM 
jiHtT  their-  custom.  Kvery  infonn.it.ion  would  be  atronlcd  at.  tho 
riHices  of  the  Company  by  Mr.  Sutton,  who  would  go  into  dettiits. 
The  result  would  be  thnt  Mr.  Hujjhe.-*  would  want  to  bn>  mnro 
»hurcH,  but  he  doubted  whcthor  nny  of  tho  sharoholdors  would  wish 
10  sell  any.  Ho  then  put  tho  motion,  wliieh  was  unai»imouj=ly 
adopted.  He  next  projtosed  tho  doclaration  of  dividends  at  the 
ratio  of  7  per  cent  per  ananm  on  the  preference  shares,  and  of  o  |>er 
I'ent.  on  the  ordinary  nhares.  In  doing  so,  he  obHerve<l  that  the 
7  per  cent  |»ayiihlo  on  tho  preference  shares  was  for  the  half-year, 
'ii  per.  cent,  hnving  already  boon  paid  as  un  interim  dividend. 

Bfr.  BiUl  seconded  the  motion,  which  wa'^  curried. 

The  retiring  directors  Mr.  Sydney  <iedge  and  Mr.  R.  .1, 
Jenkins,  wore  re-elected,  and  Messrs  Ball,  Baker,  and  Co.  were 
appointed  auditors. 

The  luis^iug  of  votes  of  thanks  to  tho  Chairiimn,  tlie  Company's 
uurks  tnunacer,  Mr.  Hatton,  and  the  stall*  at  tho  works  and  London 
olhce,  concluded  tho  proceedings. 


BATH  ELECTRIC  LIGHTING  COMPANY. 

The  second  annual  meeting  of  the  sharelmlders  of  the  Hath 
Electric  Lighting  and  Enginoerinjj  Com)>any,  Limited,  was  heUI 
last  week  at  the   works.     Mr.  Kniile  KHrckc.  cnairman,  presided 

The  annual  re[>ort  was  as  follown  :  The  Directors  beg  to  sii'-mr 
the  bnlanot*  sheet  nud  profit  and  loss  K(.*count  for  the  year  en  ; 
:tlst  December,  IHO'J.  The  busines.i  of  the  Company  has  sli.  «  i  \ 
increased  during  the  \v\ai  year,  the  number  of  latnps  now  con- 
nected being  G,42(),  as  .^gainst  about  .'i.lMKi  at  the  end  of  1801,  and 
the  receipts  from  current  sold  to  private  consumers  have  nmountc<l 
to  £2,l*Ji*.  14».  4d.,  a»  com|Hirc<l  with  t'l,*29r).  13s.  "d.  for  tho 
pre>iou8  year.  Notwithsiamiitjg,  however,  this  hiryc  incrcaj*e 
in  the  amount  of  current  sold,  the  result  shown  by  tho 
profit  and  loss  account   is   a    loss  of  I'.tfX).       TImm  lui^tisfactory 
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remit  is  duo  to  a  large  ntimbor  of  the  consumorB  titill  being 
cliftrgetl  on  the  rentAl  FyRtctii  int^tead  of  by  meters,  ho  that  the 
iilldAy  supply  which  the  Comi>any  is  now  ^ivin^^  hoe  Ltd  to  nil 
increaiied  expenditure  which  is  out  of  all  pro(»ortion  to  the  in- 
oreaBo  of  revenue-  The  reutal  pyst^tn  was  introiluced  before 
the  ComiMiny  took  over  the  bueine^p,  aiifl  before  the  all  day  supply 
wft«  ^iveu.  The  Direi^tora  are  now,  however,  termiiuitinfr  these 
lu-rnrtj^eniente  as  quickly  as  ic  praoticablo,  und  they  firmly  believe 
that  the  cui»tonier8  wk  well  as  the  Company  will  benefit  by  the 
fltfloption  of  metcn.  Some  of  the  cuiicoinere  who  have  already 
pted  met«r.4  have,  aa  a  result  of  greater  economy  in  the  u^e  of 
light,  reduced  their  billin  below  the  former  contract  amounts. 
ia  an  advanta^  to  the  Company,  becauHo  it  in  better 
the  cufitomerB  should  consu  me  leaa  cu  rrent  and  puy  for  all 
they  have  than  they  should  unnecessarily  consume  a  larger 
lunounL  of  light  for  which,  under  tho  rental  system^  the 
Company  is  not  paid.  The  electrical  and  oilier  plant  of  the 
Com[Miny  hnve  been  kept  in  thorough  repair  and  perfect  working' 
order,  and  the  several  improvements  eBected  in  the  tttation  during 
the  year  have  placed  the  Company  in  a  Batihfactory  |x>()ition  for 
dealing  with  the  increased  demand  for  light.  The  Directors  have 
during  the  year  issued  £800  debeiiture«,  bearing  interest  at  the 
rate  of  4^  per  cent.,  j>art  of  the  total  iasue  of  t*.'{,mH).  The  I  Erec- 
tors have  in  view  of  tho  los^  waived  their  ieen  for  tlie  \m»1  year. 

The  profit  and  loss  account  appended  showed  that  the  income 
had  been  i:6,9ti3.  S«.  7d.,  and  the  expenditure  £7.27i>.  4fl.  6d..  of 
which  £Q,(>46  .3s.  5d.  was  due  to  the  actual  production  of  olec- 
tcicity,  and  £l,*2^  to  sahiries,  rents,  interest,  etc. 

The  Chairman,  moving  the  adoption  of  tho  report  und  accounts, 
said  they  had  expended  £4,838.  17?.  -d.  on  increasing  tho  mains 
and  ap{>aratui>,  a  general  extension  of  the  M'stem  enablini:  lliem 
to  supply  a  larger  number  of  cu6tomeni>.  Thid  cx|»enditure  h^id 
been  met  by  raiding  a  mortgage  on  the  promises,  and  by  i^^uiiig 
some  debontures  at  a  moderate  rate  of  interest  to  the  extent  of 
£3,800.  He  did  not  think  the  hahvuce  sheet  called  for  any 
other  comment  on  his  [>art,  but  ho  wuuld  be  happy  to  give  any 
infonnation  that  was  retjuired.  He  pointed  out  that  in  view  of 
the  \ofei  in  question  the  DirectoM  hml  declined  to  tnke  any  fee*. 
For  two  and  a-half  years  the  Directors  h£.d  tuken  no  remuneratiEJii 
whatever,  and  they  bad  also  enjoyed  tho  time  and  services  of  Mr. 
M&ssinghnm,  the  managing  director,  without  any  remuneraiioi» 
other  than  what  he  obtained  a»  a  »thareholder.  The  plant,  the 
BlMiifl,  ftnd  the  apparutUH  by  which  thev  carried  on  their 
bnaneoi  geoerally,  were  in  a  very  satisfactory  condition. 
They  had  taken  pain?  during  tho  year,  not  only  to  maintaui 
the  ctbciency  of  the  entire  system,  but  they  had  ^ipentBome  money 
in  addition  to  the  figures  appearing  in  tho  capital  uocount  on  the 
ordinary  working  of  the  business  which  was  fairly  chargeable  to 
the  capital  account,  or  rather  to  the  maintenance  of  the  plant. 
He  had  also  to  inform  them  that  the  plant  hud  not  only  been  ample 
for  the  present  lighting  re(iuirement«,  but  left  them  a  very  tsalif- 
fACtory  margin  for  extenaiona,  aiui  they  were  thus  preimred  to 
carry  on  a  much  larger  buHine^s  than  they  did  at  present,  without 
very  materially  increasing  the  capital  account.  He  concluded  by 
formally  moving  the  adoption  of  the  report  of  the  Directors  and 
the  accounts. 

Mr.  Garrett  eeeondod.  They  were  working  heart  und  soul  m 
the  bustjietu*,  and  that  it  was  their  intention,  if  {>ossiblc,  to  make 
it  fmy. 

Mr.  Raddoek  thought  the  report  was  disappointing,  e^itecially 
to  small  sliore holders,  after  the  eulogistic  terms  in  which  blic 
prospectus  wap  set  forth,  but  ho  thought  they  must  all  appreciate 
the  generosity  of  the  Dircnt-ors  in  foregoing  their  fees. 

Major-Ganeral  JctvoIb  admitted  that  t[ung»  were  not  (|uito  8o 
f^tii:(act<.)ry  lu-  tlicy  tniglit  have  wished,  but  he  lonUcil  forward  U> 
the  future  without  any  (eiu-  ua  to  the  Company '(*  nuccess.  They 
h:<d  VK-en,  ho  pciintctl  out,  in  a  tranHttiou  Nttite.  Looking  at  the 
great  incrcrwe  of  customers  Ihey  had  ha<I  during  the  pai-t  venr, 
thoy  hurl  no  reason  to  despair— in  fact,  quite  the  contrary.  They 
would  probably  bo  uhlo  txD  dwdriro  a  very  decent  dividend  in  tirau 
to  come,  and,  though  it  was  yet  early  to  propheny,  it  ought  to  be 
next  year.  The  rigid  economy  they  praulise*!  must  bo  coutinuetl, 
und  hu  ho|>c*«l,  by  hiking  advantage  of  the  constanb  improvcmuntn 
iMTiiig  ell'ected.  they  woiihl  be  able  to  pro^luce  tho  current  much 
more  cheaply  than  thoy  had  in  tho  [Mist. 

Tho  re|MU't  and  accounl.4  were  unanimously  ailopbed,  and  Mr. 
Butcher  re  elected  auditor. 


ELMORE'S  FRENCH   PATENT  COPPER  DEPOSITING  CO. 

The  (fharoholdcrs  of  this  Company  mui nn  VVe<lnu.-nlay  to  consider 
the  i«port  of  the  comniitt«c  of  investigation  It  is  absolutely  use- 
loM  to  enter  into  any  detailed  report  of  this  meeting,  the  result 
being  to  [taaa  the  following  resolution  ;  '*  We,  the  undersigned 
-^hai-eholders  \n  Elmore's  French  I'jitont  Copper  DeiHjsiting  Com 
jHiny.  Liuiited,  hereby  signify  our  deeiro  that  the  Compiiiiy  bhould 
be  vohintrtrily  wound  up,  with  a  view  to  rcconsttuL'tiun,  under  the 
*'U|)ervi(«ion  of  the  Court,  on  the  following  grounils'  -TlmL  the 
Comfiany  cannot,  by  means  of  its  liabilities,  carry  on  iti*  busineso. 
and  that  the  Company  is  unable  to  jmy  its  debts  ;  that  Me!«*rs. 
Harriet*,  NVilkinson,  ami  Ruikes,  solicitors,  be  instructed  to  institute 
the  iieccsnary  Hte|is  for  wimling  up  accordingly;  that  wc  will 
w»d  tho  nct'twrtiiry  meetings  with  a  view  to  obtain  the  necessary 
Jutiotts :  utnl  that  tho  Diioctors  bo  called  u|K>n  to  convene  a 
ting  for  the  purpo.-so  on  .-Vpiil  Ti  next." 

ELMORE'S  PATENT  COPPER  DEPOSITING  COMPANY 

Thursday    in    last   wot^k    an   extraurdinary    meeting  of  thi^ 
Dfnny   woe    lield»    tho   disoussion  giving  practically  tho  samo 


information  :is  with  all  these  companies— tho  impaesiblUty  of  con- 
tinuing work  without  money.  Tne  result  of  the  meeting  was  to 
appoint  seven  shareholders  to  investigate  the  atl'airs  of  the  Com- 
pany, and  to  report  to  a  future  meeting. 

ELMORE'S  WIRE  MANUFACTURING  COMPANY 

An  extruordinury  ami  general  meeting  of  thig  Company  waa 
also  held  on  WedtieHlny,  and  a  similar  result  as  the  foregoing  was 
come  to  —  vi7..,  the  appointment  of  a  contmittee  of  investigation  to 
report. 


BUSINESS  NOTES. 


WorixilDator. —The  electric  light  is  to  be  placed  on  the  public 
fountain  at  Warminster. 

Grimsby  — TIte  electric  lighting  plant  for  the  Grimsby  Corn 
Exchange  ha^"  been  insurcf)  for  £l,t)(K). 

Uppingham.  -The  electric  light  is  about  to  be  provided  by  the 
(iroflvenor  t^'ompany  of  Uppingham,  Leicester. 

Maldatoao.— The  Maid^t'One  Board  of  (*uardians  think  £24  too 
ex|>ensive  for  the  [>ro{^>o.i'ed  telephone  installation. 

Bridgend. — The  Board  of  Trade  has  granted  a  provisional  order 
for  the  estjiblishment  of  electric  liffhting  in  the  town. 

West  India  and  Panama  Telegraph  €^>mpany.  — Tho  receipts 
for  the  half-month  ended  March  15  were  0,017,  against  £2,89.'^ 

Crajova  (Roamanla). — Tenders  are  invited  for  the  27th  inH. 
by  the  .Municiitality  of  Crajova  for  the  electric  lighting  of  the  town. 

Telephone  Lines.  ^A  survey  has  been  taken  for  a  proposed 
trunk  lino  of  telephone  connecting  Fraserburgh  and  I'eterhoad 
wifh  Abenioen. 

Bospltal-Llghtliig.  — The  London  Hospital  has  received  a  dona- 
tion of  £3,000  from  Baron  Hirech  for  the  purpose  of  installing  tho 
electric  light  in  that  institution. 

Blotting  Machines. —A  neat  leaflet  catalogue  has  reached  us  of 
the  latent  iyiw  uf  (German  planing  and  slotting  machines,  issued 
by  Mr.  H.  F.  L   Orcutt,  14.'i,  Cannon-etreet. 

Western  and  BraslUan  Telegraph  Company. — The  receipts 
for  the  \mBt  week,  after  deducting  17  per  cent,  payable  to  the 
London  Platino-Bra/ilian  Company,  were  £3.*.^i>. 

Brighton.  —Tendons  are  required  by  the  Brighton  Town  Council 
for  arc  lamf>s,  itwitchsH,  and  canopies  for  (he  lamp^.  Tenders  must 
be  sent  in  by  April  4  to  the  town  clerk,  Brighton. 

Windermere.  —  I'ower  has  been  gi\  en  by  the  Windermere  City 
Council  to  .Meusrs.  K.  H.  Fell  and  Son  to  lay  cables  under  certain 
nmiu  roads  for  electric  ligliting  and  other  pur(ioses. 

Inaolators.  — ContractH  will  be  awarded  for  8*25,0(K)  porcelain 
insulators,  in  five  lots,  at  Paris  on  March  30  at  II  am.,  103,  rue  de 
4*renclle  (Oivi^ton  du  Materiel  et  de  I'Exploitation  Electrique). 

Sunderland.— .At  the  Sunderland  Town  Council  last  week,  it 
uas  agreed  to  adjourn  the  question  of  telephone  wires  until  the 
rc|>ort  of  the  expert  had  been  tcccivetl  on  the  laying  of  electric 
wire?*  in  the  borough. 

Removal. —Messrs  (>eo  Smith  and  Co.,  of  Utasgow,  iron- 
founders  and  mnkere  of  arc  lamp-  posts,  having  found  their 
London  premises  at  Dowgalo  hill  too  nmnll,  have  removed  to 
19*J,  Upper  Thames  street. 

Spst«la  Cella.  —The  Epstein  Electnc  Accumulator  t^-ompany, 
Limited,  announce  that  Mr.  Frederick  R  Bluett  has  been  appointed 
Her>r<aury  to  the  Company,  and  that  tho  offices  are  now  at  '2\'i, 
(frebitam  Hnuse.  Old  Hroadf'trcet,  K.C. 

Edinburgh  Tramwaya.  It  tranhpire<i  nt  tho  mooting  of  the 
ICdinbuigh  Corpoi.itiun  that  nt^  tin'  elcctrio  traction  clauses  aro  to 
he  dcleteil  from  the  Hill,  und  only  the  cable  triiction  allowed  to 
(■.■main,  idl  iip|HihJtion  ih  likely  to  be  wilhilrawn. 

City  and  South  London  Railway  Company.  -The  i*eooiptfi 
f'n  the  W(.-ok  utiding  Miitrli  U'  "uru  £SSit  agiiiuMt.  £S*Hi  for  tho 
o»rrc*(*omling  [Hjriofl  of  ht-t  year,  or  a  dci-reaMj  of  £!G  Tho 
total  receiptH  for  1H93  hIiow  an  incroa.HO  of  L* 1, 1 107  over  those  tor 
tliu  cm  re^ponc^ing  |>etio<I  of  ISlhi. 

Pembroke  Dootc.  — It  i^  highly  probable  that  the  Admiralty  will 
f^hoitly  Like  ntcpH  to  iivtro<luc(.*  electric  light  at  I'ombruke  Dock- 
yiiid.  An  ux|>eriniunt  in  thiit  ilcrection  h/is  buun  for  ^ouie  time 
under  contemplation.  If  it  ^houId  prove  successful,  gas  lighting 
jii  the  dockyard  will  be  aboli^lK'^i. 

Klectrlo  Plant.  — .-\n  up[K>rtunJty  is  to  be  had,  as  can  bo  read  in 
the  advortii*ement  columns,  for  purchase  of  stock,  plant,  machinery, 
and  tools  of  an  electrical  und  general  engineering  trade  in  the  West 
Riding  uf  VorkMiiro.  Tenders  to  be  sent  in  by  April  1*2  to  Messrs. 
Lakeman  and  Oliver,  Park -row,  Leeds. 

Chlswlok  — The  clerk  of  the  Chiswick  Local  Board,  reporting 
as  lo  further  uommiinications  with  the  Board  of  Tnule  concerning 
tJie  a(>,'rcemcnt  with  Mei^srs.  Bourne  and  (irunt  rt  electric  light, 
M&id  that  tho  Board  of  Trade  auggested  that  Messrs.  Bourne  and 
(trant  should  form  thcmf^elves  into  acompany. 

Newmarket —Mr.  Kd.  C  de  Segundo.  A.M  I.C.H.  and  E.E.. 
hu?  t^ent  in  his  rc[Kirt  on  tho  electric  lighting  of  N'euinarket  to  the 
holders  of  the  provisional  order.  Mr.  de  Begundo  estimates  the 
cost  of  the  neceesixry  works  for  the  immediate  reiiuircments  at 
t*ri,(KK).     The  system  rocommended  is  a  low  tension  one. 

Rotherhitho. — A  letter  was  read  at  the  last  meeting  of  the 
Kotherhitho  N'o.-'try  from  the  Kleclric  Supply  Cor|>orntion  giving 
notice  that,  after  the  expiration  of  one  montti,  und  in  i>ur»'iiaiice  of 
the  London  Electric  Supply  Corporation  E^loctric  Lignting  Oit^ofi 
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1889,  thev  Intended  to  Uy  trunk  mains  in  Bush-rood,  Rotherhibhe 
New-roA<1,  Rftymouth-rooH,  and  Southwnrk  I'ark-road. 

Omnlbna  Lighting. —Two  *biifieA  at  Sliotlield,  owned  by  Mr. 
Reuben  Thomp»on.  have  Uieii  liijrlitDd  elontriuxllv.  The  lamp^are 
6  c.p.,  the  current  being  obtained  from  nsborage  battery,  weijrhinp 
8tb..  placed  under  the  seat.  The  flttin^R  have  been  Dumilied  by 
Mr.  T.  Scott  Anderson,  of  59,  Wilkinson  street,  Shcltiolrl. 

Host  ftid*.— The  chairman  of  the  Mons  Side  Local  Hoard  at  the 
laHt  nieelinf^  e^id  he  had  made  certain  en(|uiriet«  witli  regard 
to  liphting  the  district  with  the  electric  lij?h!.  and  he  hojied  a*t  a 
Boui-d  they  would  not  re^tt  »ati«Hed  until  they  hari  done  all  they 
couM  towanis  bringinp  about  such  a  desirable  improvomont. 

CAmp«rdown  (AattraUa)  — On  February  4th.  an  exhibition  of 
the  electnc  light  waa  given  in  Campordown  (Victoria)  by  the 
Brush  t'oinpany's  repre«entative8,  with  the  view  of  enabling  the 
local  authorities  to  judge  of  the  effect  of  thift  metho<l  of  illuniinn- 
tion  before  deciding  upon  it«  adoption  or  otherwuio.  The  experi- 
ment wo^  watched  with  keen  intereat  by  the  inhabitants  of  the 
town . 

BaUCuc. — The  Halifax  Sub-Committee  eu^goet  the  building  of 
a  terhniwd  school  in  Hoy  wood -lane  (site  £3,6()()).  They  estimate 
that  the  building  will  cor*t  il*i,4lO,  and  the  furnifihinp  £4.0fKy 
Towards  thiBsubacdptione  proniiaed  and  f^^rante  roprosont  JCIG^BM'j. 
A  largely-attended  meeting  uuaniuiou»ly  approved  the  report, 
and  deputed  a  representative  committee  to  carry  out  Iho  scheme 
and  direct  the  school. 

Kleotrlo  Tmmwsy  for  Llandudno. — At  lost  week'it  meeting'  of 
the  Llandudno  Improvement  f'ommissionerfl,  Mr.  J.  Jonea  pro- 
posed that  an  electric  tramway  be  sanctioned  within  the  district 
of  the  Board,  provided  the  route  and  other  detailed  arranj^jementa 
be  approved  of  by  the  romraisfeioners.  Mr.  S.  Punphy  moved  a 
direct  negative,  and  upon  a  division  the  motion  was  rejected  by  a 
large  majority. 

Roger  DawaoB,  Limited.— Mr.  Roger  Dawson,  of  53,  lierners- 
Btreet,  W.,  has  formed  his  business  into  a  private  limited  company, 
taking  Mr.  A.  R  Cobbett,  late  of  the  6rm  of  Arthur  ('obbett  and 
Co.,  Pall-mall,  as  co-director  and  manaf^er  of  the  non-technical 
parts  of  the  business.  The  style  of  the  tirm  will  be  Ro(^er  Dawson, 
Limited.  Wo  wish  the  now  firm  every  success  in  their  electrical 
and  artistic  fitting  work. 

RoBley.— At  the  Hanley  Town  Council  meeting  on  Tuesday, 
the<>eneral  Purposes  Committee  recommended  that  the  tender  of 
Mr.  C.  Cornes,  of  Hanley,  for  the  erection  of  the  buildinpa  and 
chimney-shaft  in  connection  with  the  electricity  works,  amount- 
ing to  £'2.9iH),  be  acroepted  ;  and  that  the  borough  surveyor  bo 
instructed  to  report  on  the  details  of  the  street-lighting  by  elec- 
tricity within  or  adjacent  to  the  compulsory  area.  Theee  recom- 
mendations were  confirmed. 

I>alkeltli. — Mr.  John  Chisholm,  speaking  at  a  special  meeting 
of  the  Dalkeith  Burgh  Commissioners*  with  reference  to  the  pur- 
chase of  the  gasworKB,  referred  to  the  apprehensions  eonoerntng 
electnc  light  oeing  possibly  introduced  He  thought  this  was  a 
mere  mvth,  as  they  would  not  have  the  water  supply  necessary. 
Even  wiiere  electricity  was  in  o{)eration  there  had  not  been  a 
decrease  in  the  consumption  of  gas,  as  it  was  now  being  used  for 
other  pur[>oses  than  lighting. 

Wlndaor  Castle. —The  development  of  the  electric  light  in 
Windsor  Castle  \»  still  progressing,  the  latetit  operation  being  the 
introduction  of  two  sets  of  the  E  P.S.  *' K  33"  accumulators. 
The  storage  cajMcity  is  eipial  to  lighting  about  "200  16-c.n.  lamps 
for  'i^  hours.  They  will  be  charged  witli  current  during  the  night 
time  ready  for  each  succeeding  evening,  and  in  that  way  the 
running  of  the  engines  can  be  diBponsed  with  during  the  day  time, 
and  any  annoyance  to  the  Queen  will  bo  avoided. 

Saatera  Kztenslon,  Anitralasta.  and  China  Telegraph  Com* 
pany,  Limited. — The  i^'ompany's  accounts  to  December  31  shoM'  a 
balance  of  profit  of  £157,093,  after  luyment  of  three  interim 
dividends.  The  Directors  propose  to  distribute  on  the  19th  prox. 
the  usual  dividend  of  2fl.  (id.  per  share,  making  a  total  dividend  of 
5  per  cent,  for  the  year  189*2,  together  with  a  bonus  of  4».  per 
share,  or  3  per  cent.,  making  a  total  distribution  of  7  per  cent,  for 
the  year.  The  balance  of  i*7t'»,843  has  been  carried  to  the  reserve 
fund. 

Telephones  at  Llandudno. — The  Llandudno  Commissioners 
last  week  discussed  at  considerable  length  the  question  of  erecting 
telephonic  poles  in  various  [>art.'<  of  the  town.  Mr.  Klitis  Janes 
said  that  the  number  of  f>oles  already  nut  up  was  n  groat  cyoM>re, 
and  if  a  hundred  more  Rubi^cribera  could  be  had  by  the  telephone 
company  the  place  would  bo  covered  with  poles.  Mr.  Dunphy 
assured  the  Commissioners  that  only  about  10  additional  uoles 
would  be  erected  in  the  town,  the  trunk  lines  having  been 
constructe<l. 

Barberton  (Soath  Afrlea). —Tenders  are  invited  for  the  supplv 
and  erection,  uuon  the  company's  estate,  near  Rnrberton,  Buulh 
African  Hopublic,  of  machinery  and  plant,  for  the  pur[>ose  of 
generating  and  transmitting  'iW  h.p.  by  electricity  to  various 
sub-coniiianioei,  for  the  MoodieV  (lold  Mining  and  Kxploration 
ComtMny.  Specification  and  conditions  of  contracts  can  be  ob- 
tained from,  and  plans  can  be  seen  at,  8,  Old-jevrry,  I.^ndon. 
Tenders,  together  with  spocitication  and  conditions  of  contract, 
must  be  sent  to  the  head  office  of  the  Company,  PietermaritKburg, 
Natal,  by  May  3rd. 

Riohmond  Clook.  —  A  6ne  new  turret  fiuarterchime  clock  has 
been  prosentotl  to  the  new  town  hall  at  Richmond,  Surrey,  and  a 
set  of  bells  by  Mr.  Charles  Burt,  the  mayor,  Hillside  House,  Rich- 
mond, Surrey  The  dials  ore  lighted  by  electricity,  and  the  clock 
W  got  all  the  latest  im^jrovemenl^  ineerted  from  l^drtl  Uiimthorpe'a 
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plana.     The  work  has  been  executed  by  Messrs.  William  Potts  ai 
Sons,  (iuildfordstrcet  and  Cookridge-street,  Leeds,  from  instru< 
tions   received   by    them    from    Mr.    Aneell,   architect,    Loudoi 
Messrs.  Potts  also  recently  fixed  a  new  clock  at  St.  Luke's  Church,^ 
Kingston,  Surrey. 

Lnhrlcatlng  Oils.— Sir  Ughtrcd  Kay-Shuttleworth  sUtod  in  the 
House  of  Commons  the  other  day,  in  answer  to  a  question  from 
Colonel  Howard  Vincent,  that  the  only  oils  contfidored  suitable  for 
lubricating  the  machinery  of  Her  Majesty's  ships  are  mineral  oiU 
distilled  from  American  (jetroleum  anrl  olive  oil,  neither  of  which 
are  British  products.  Compound  oils  are  largely  used  in  practice, 
but  the  compounding  is  done  after  the  pare  oils  are  purchased, 
and  thus  an  economy  is  secured.  The  contract  for  the  supply 
mint  ral  oil  for  the  Navy  for  1S93-94  has  been  [jlaced  with  the  1 
Oil  Company,  a  British  firm.     The  olive  oil  is  imported  direct 

Sewage  ai  Flnehley. — At  the  mooting  of  the  Finchley  \jOcai 
Board  IaHtweek,ft  lot  terwni*  read  from  thesecretaiy  to  the  Electrical 
Purification  Comj»uny.  with  a  rough  estimateof  ihecost  for  the  treat- 
ment of  one  million  gallons  of  towage  [ler  "24  hours  by  the  electrical 
process,  at  an  annual  expenditure  of  £1,1)54,  exclusive  of  royalty^ 
Mr,  Jones  said  he  was  waited  upon  the  other  day  by  a  represen- 
tative of  the  company  with  regard  to  this  matter,  and  he  ventured 
Lo  say  that  the  Board  would  certainly  not  be  disttosed  to  try  a  new 
method  until  the  present  one  had  proved  a  failure.  Information, 
however,  could  be  obtained  from  the  company's  pamphlets,  conies 
of  which  were  on  the  tiible.     No  action  was  taken  by  the  Board. 

Xleotrolytlo  Separation  Sjmdloate,  Limited. —Registered  by 
.1.  A  Maxwell,  97,  Bishopsgate-stroot,  F^.C  .  with  a  capital  of 
i.*2«'i,(KM)  in  £1  shares.  Object :  to  aociuiro  certain  inventions 
relating  to  methods  for  the  electrolytical  separation  of  the  bases 
of  salts  and  compounds  of  the  same  from  saline  solutions  ;  and, 
with  a  view  thereto,  to  carry  into  effect  an  agreement  expressed 
t<5  be  made  between  C.  T.  J.  Vautin  of  the  one  part  and  this  Com- 
pany of  the  other  part,  and  to  develop  and  turn  to  account  the 
same.  There  shall  not  be  less  than  two  nor  more  than  seven 
directors  ;  the  first  to  be  elected  by  the  first  three  signatoriee  to 
the  memorandum  of  association.  Qualification  :  £100.  Remunera- 
tion :  £K»0  each  per  annum  :  chuirman,  £i)0  extra. 

Lewes. —The  Lowes  City  Council  wish  to  adopt  electric  ltght» 
and,  indce<l.  hnd  granted  money  for  the  cost  of  wiring  in  oon« 
sideration  of  the  town  being  likely  to  have  its  own  installatioi 
Tliia  seems  far  ofT,  and  the  f«ub-committoe  report  there  is  no  chan< 
at  present  of  the  electric  light  being  introduced.  A  little  inform 
tion  on  the  cost  of  separate  plant,  by  gas  engine  and  accumulator!, 
fihould  be  provided  to  thnt  committee.  Mr.  Kemp  has  the  matter 
ill  hand,  and  the  architect  is  Mr.  Denman.  The  following  is  the 
Hat  of  the  County  Hall  Committee:  Mr.  J.  G.  Blencowe,  Mr.  G. 
Boulton,  Mr,  E.  C.  Curroy,  Mr.  J.  Darbyshire,  Major  J.  G, 
Edwardes,  R  A..  Mr.  J.  Famcombe.  Mr.  J.  A.  Gray,  Mr.  A.  Hill- 
man.  Mr.  C.  R.  Kemp,  Mr.  T.  E.  Rnvonshaw.  Mr.  F.  M.  Wallis. 
and  Mr.  A.  Woekes. 

Watford.— At  last  week's  meeting  of  the  Watford  Local  Board, 
Me^srH.  J  (i  Statter  and  Co.  wrote  that  it  had  been  proposed  to 
form  ill  vVatford  a  comimny  for  lighting  the  town  with  electricity. 
The  company  had  been  formed,  although  it  had  not  yet  obtaineda 
provisional  order.  The  Earl  of  Essex  had  consented  to  become 
president.  Mr.  J.  (>.  Statter  had  viewed  the  place,  and  reported 
that  there  was  every  prospect  of  the  movement  being  a  success. 
They  proposed  to  conduct  all  their  wires  undergrouna  in  the  prin- 
cipal streets,  and  in  no  case  would  they  cyirry  them  overnead 
without  consulting  the  Board.  Mr.  Benskin  asked  what  was  the 
position  of  the  Board  in  regard  to  the  electric  light.  The  Chair- 
man said  the  company  hnd  Pimply  given  them  notice  thoy  would 
apply  for  n  provisional  order,  and  the  Board  had  better  instruct 
the  clerk  to  advidc  on  the  matter.     This  course  was  adopted. 

Wokeaeld.— Councillor  Smith  enquired  at  the  Wakefield  City 
Council  last  week  whether  Councillor  Moorhouse  was  in  a  position 
to  give  the  Council  any  information  as  to  the  progress  made  by 
the  sub  committee  appointefl  on  January  3  last  for  the  purpose  of 
instituting  enquiriea  into  the  question  of  lighting  the  city  by 
means  of  the  electric  light  ?  This  was  a  very  important  matter, 
and  as  it  was  some  time  since  the  committee  were  appointed,  the 
ratepayers  wore  anxious  to  hear  what  Bteps  had  been  taken  in  con- 
nection with  it.  1  ouncillor  Moorhouse  said  he  was  obliged  to 
Councillor  Smith  for  giving  him  notice  of  the  question  as  he  came 
into  the  room.  He  could  not  |)OHsibly  present  any  report,  for  the 
eimplo  reason  that  the  committee  wore  still  making  enquiries.  It 
was  not  true,  tt>«  reportetl,  that  the  Council  had  lost  the  power  of 
securing  a  provi!»ional  order  for  lighting  the  city  with  the  electric 
light.  Tho  ^ub  eommitteo  would  report  in  due  time  to  the 
Sanitary  Comiiiittce,  and  through  them  te  the  Council. 

Ele  trio  Pumping  at  Windsor  —A  new  and  interesting  feature 
haf<  juet  been  added  to  the  admirable  electric  installation  at  the 
White  Hart  Hotel,  under  the  charge  of  Mr.  A.  Farrow,  at  Windsor. 
Beneath  that  building,  some  Ooft.  below  the  surface,  is  a  chalk 
spring  which,  from  a  long-past  period,  hoH  supplied  the  hotel  with 
water  of  excellent  (quality.  This  wns  originally  obtained  by  a 
manual  pump  ;  then,  and  up  to  quite  recently,  the  pump  was 
worked  by  steam,  and  this  has  now  been  displaced  by  an  electric 
motor  connected  up  with  the  dynamos  which  light  the  whole  of 
the  premises.  This  motor  is  one  of  Mather  and  Piatt's  "  Man- 
chester "  type  machines  of  1  h.p.  nominal,  but  capable  of  working 
up  to  2  h.p.,  and  with  an  electrical  capacity  of  50  volts  and 
'i()  amperes.  As  at  present  run,  the  motor  can  raise  200  gallons  of 
water  an  hour,  which  is  carried  to  storage  tanks  on  the  roof, 
whence  it  is  drawn  for  the  general  service  of  tho  hotel.  It  also 
drives  a  "  Blackman  "  fan  for  ventilating  the  larder  ;  and,  if  need 
be,  could  be  connected  with  and  could  drive  a  fire-engine. 
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CM«ttlld*ted  Teleplioa«  Company.  — Notice  10  (riven  tb&t 
u  extraordinary  general  moetine  of  the  members  of  the  Consoli- 
d»ted  Telephone  Construction  and  Maintenance  Company,  Limited, 
^"beheld  at  Wincbcater  House,  Old  Broad  street,  London,  on 
pday,  March  28,  1893.  at  12  o'clock  (noon),  when  the  following 
ution  will  be  submitted  as  a  special  resolution  :  "That  the 
of  the  Company  be  reduceo  from  £3(17,545,  dividod  into 
preference  aharcii  of  £1  each,  7">,loO  ordinary  obaresi  at  111 
esch.  and  '224, SiSO  ordinary  ahareaof  Us.  each,  to  £*234,938,  divided 
iaio  47.363  preference  ehares  of  £1  each,  and  75, 151J  ordinary  share.-* 
■^'1  each,  and  ±34, !<.*»<)  ordinary  ^haroH  of  IOh.  each  ;  and  that 
reduction  be  ellecled  by  returning  the  amount  of  ill  i^er^hare 
ited  as  paid  upon  eficli  of  the  t?7,6,37  iaeuetl  preference  sharea 
of  the  Company  to  the  holders  thereof,  and  thereupon  cancelling 
nicb  ahares,  and  by  returning  2s  [>er  ^hnro  to  each  of  the  holders 
of  Uio  224|850  issued  ordinary  shares  of  the  Company,  and  by 
writing  off  each  of  the  faid  224,Kr»(»  ordinary  sharei*  the  *<um  of  *2a. 
!»  share  a*  being  capital  unreprepcnto<i  by  available  aspet«." 

Coventry   Tramvaya.— At   a   meeting    of    the   Coverjtry  City 
Council  last  week,  Mr.    West  called  attention  to    the  fact  that 
n«[fotiatiunf*  between   the    Cleneral   Works   Committee   and     Mr, 
W  S.  Gratf  Baker,  the  owner  of  the  tramways,  with  reference  to 
the  equipment  of  the  trams  with  electric  traction  on  the  overhead 
wire  ft-ystem,  had  come  to  a  deadlock.    At  his  request  a  letter  from 
Mr.  Baker  was  read,  which  intimated  that  he  was  willing,  on  the 
«dvice  of  gome  members  of  the  C'ouncil,  to  reojien  the  negotiiL 
tioos,  and  also  to  accept  certain  moditications  of  the  draft  agree 
EMot.     Mr.  West  thereupon  proposed  that  the  matter  be  fuitlier 
OOPflidered  by  the  Council.     Mr,  Lee  seconded  the  motion,  and 
MMTted   that    there    had    been    an   invincible  obstinacy   and    n 
pareistent    determination     to     oppose     the    electric     tramwaya, 
ngardlees    of    the    wants     of    the   [>opuiation.       Mr.    Andrews 
lupgeeted  a  reference    to    the   Ueneral     Works  Committee,   hut 
Uu0   was   met    with    noiay   oppositioci.       Ho    caused   some    sen- 
tttioa    by  referring   to  a  hole-and-corner   meeting   of    certain 
members  of  the  Council  at  an  hotel  in  the  city,  where  they  tried 
to  settle  the  matters  that  should  be  settled   in  the  Council  meet- 
ing.    Mr  Booth   retorted   that  many  things  had  boon  settled   at 
dinner  parties  and  the  like,  and  contended  that  in  the  interests  of 
the  town   this  matter  should   be  taken   out  of  the  hands  of  the 
ftoneral    Works   Committee.      After   an   animated    discussion    of 
nearly  an  hour  s  duration,  Mr.  West  withdrew   bis  motion,  on  the 
understanding  that  the  matter  should  bo  dealt  with  immediately, 
and  ultimately  the  matter  was  referred  back  to  the  <  Jeneral  Workr 
Committee,  Mr.  Lee  withdrawing  any  alleged  imputations. 

Netting  Hill  Elootric  Lighting  Company.  I«imited.  — Tiie 
Directors'  report  to  December  31,  1892,  states  ttmt  the  expendi- 
ture on  capital  accoant  at  the  date  of  the  hist  balance  sheet 
amounted  to  £67,846.  During  the  year  a  furthdr  sum  of  £9,)15o 
bofl  been  expended,  bringing  the  t-otal  U)  £76,9(><J.  Out  of  this 
total,  £7,llUwas  exj>onded  on  mains,  and  £l,5Jjo  on  additional 
machinery  rendered  necessary  by  the  increase  in  the  area  sup- 
plied. The  extension  of  the  mains  southward  into  the  Phi  limoro 
diatrict  has  been  cairiod  out,  at  a  cost  of  about  £G,50U,  to  the  entire 
BatiBfaction  of  the  Directors.  The  revenue  for  the  year,  which 
abow^  a  satisfactory  increase,  amounted  to  £3,')I4,  the  revenue 
from  sale  of  current  being  £2,r)lU  for  the  12  months,  ae  against 
£909  for  the  previous  seven  months.  The  number  of  houses  sup- 
plied has  increased  from  77  to  124,  and  the  number  of  lights  from 
D,056  to  9,438.  As  the  protiCs  of  the  Company  depend,  after  a 
certain  ojnount  of  output  is  reached,  upon  the  amount  of  annual 
revenue  per  lamp,  with  a  view  to  encourage  development  in  this 
direction,  a  sliding  system  of  rebates  haft  been  instituted  by  means 
of  which  the  charge  lor  current  to  conaomers  whose  lamps  yield  a 
gross  revenue  of  upwards  of  10s.  a  year,  will  be  proportionately 
redaced,  the  minimum  rate  beinv!  fixed  at  6d.  a  unit.  The  profit 
for  the  year  amounts  to  £112,  which  compares  with  the  lo#s  of  £f>55 
(reduced  by  the  return  and  postponement  of  undrawn  Directors' 
fees  to  £^^)  for  the  previous  seven  months.  The  Directors  have 
refi'ained  from  drawing  any  fees  during  the  ]>ast  vear,  and  do  not 
intend  to  draw  any  during  the  year  1893,  until  after  the  reeuita  of 
the  woi  king  have  been  ascertained  and  the  report  presented  to  the 
ehareholderH. 

GarUalo  Public  mbrary. — At  the  meeting  of  the  Carlisle  Town 
Conncil  on  the  14th  inst.,  Mr.  Ferguson  moved  the  adoption  of 
the  minutes  oi  the  Tublic  Libraries  and  Museums  Committee, 
which  included  the  recommendation  that  the  library  buildings 
chould  be  lighted  by  electricity  at  an  estimated  cost  of  £1,000. 
With  regard  to  the  electric  light,  the  Council  must  not  run  away 
with  the  idea  that  the  £1,600  which  it  was  proposed  to  expend 
uronkl  be  altogether  an  addition  to  the  cost  shown  in  the  original 
estimates.  Their  original  estimate  was  to  lay  out  about  £3,t^X)  in 
fittings.  They  had  thought  that,  of  that  sum,  about  i'8(X)  would 
be  reqoired  for  lighting  with  gas  ;  but  they  found  that  there  was 
a  general  expectation  that  Tullie  House  should  be  lighted 
by  the  electnc  light.  I'eople  expected  to  see  it.  and  they 
would  be  disappointed  if  it  was  not  adopted.  The  cost  would  be 
£1,600.  That  would  provide  two  large  dynamos  and  two  engines 
which  could  be  connected  one  with  the  other,  or  in  the  event  of  a 
breakdown  one  engine  could  be  transferreti  to  the  other  dynamo. 
It  waif  not  probable  that  both  engines  and  both  dynamos  would  be 
mnning  at  once,  except  when  the  whole  building  was  Ughted  up. 
The  Mayor  said  although  thcv  were  spending  more  money  upon 
the  electric  light,  they  would  have  their  gas  bills  to  deduct  from 
;ihe  cost.  He  pointed  out  the  great  advantage  which  the  use  of 
the  electric  light  would  be,  as  compared  with  gas,,  in  the  preserva-  , 
Itioa  of  books  and  pictures.  He  had  had  much  experience  in  this  , 
[iDatteri  and  however  good  and  bencticial  gus  might  bo,  when  it 
to  a  (|ueetioa  of  the  preservation  of  booki<  and  pictures,  the  ^ 
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balance  was  enormously  in  farour  of  the  purer  light, 
was  put  to  the  Council  and  agreed  to  unanimously. 

Waterloo  Kleotric    Railway.  —  The  committee  presided  over 

by  Sir  C.  Dalryujple.  on  Tuesday  had  before  them  the  Waterloo 
and  City  Railway  Bill.  The  scheme  which  the  promoters  of  the 
Bill  seek  [K>wer  to  carry  out  consists  of  the  construction  of  an 
electrioal  underground  railway,  beginning  at  the  Waterloo  ter- 
minus of  the  London  and  Houth-Western  Railway,  passing  under 
the  Thames,  coming  out  close  to  the  northern  approach  to  Black- 
friars  Bridge  on  the  Victoria-embankment,  and  continuing  to  the 
Mansion  House,  where  it  will  be  connected  with  the  lately 
uuLhorise<l  Central  London  Railway.  There  will  be  no  intervening 
stations,  the  sole  object  of  the  undertaking  being  to  connect 
Waterloo  Station  with  the  City.  The  only  appearance  against  the 
Bill  was  entered  by  the  London  County  Council,  which  body 
desired  to  have  the  Bill  postponed  until  other  claims  are  con- 
sidereil,  and  also  wished  for  protection  as  regards  the  V'ictoria- 
embankment  and  their  own  sewers.  After  the  case  for  the 
promoters  ha<l  been  opened  by  Mr.  Pembor,  Q  C,  and  Mr. 
Scotter  (general  manager  of  the  LotuIou  and  Sou  th-  Western 
Kailway  Company)  and  other  witoeases  hud  buLui  taken,  the  com- 
mittee found  the  preamble  of  the  Bill  proved,  and  proceeded  to 
deal  with  the  clauses.  Mr.  Cripps,  parliamentary  agent  for  the 
Ixindon  County  Council,  brought  up  a  clause  which  proposed  that 
the  cont'truction  oI  the  works  beneath  the  Victoria-embankment 
should  be  carried  out  to  the  satisfaction  of  the  engineer 
to  the  Council.  Mr.  Pember,  Q.C  ,  [X)inted  out  that  the  works 
would  be  no  less  than  77ft.  below  the  embankment.  The  Chair- 
man said  the  committee  were  of  opinion  that  it  was  sufficient  to 
bind  the  company  not  to  raise  tneir  level.  A  further  question 
arose  as  to  the  construction  of  subways.  The  County  Council 
asked  for  aclause  providing  that  any  subwaysmade  under  the  general 
powers  of  the  Bill  within  the  county  of  London,  which  came  within 
20ft.  of  the  surface,  should  be  constructe<i  in  accordance  with  plans 
and  sections  approved  by  the  Coimcil.  Mr.  Pember  said  he  could 
nut  accept  such  a  clause.  The  ('hairman  said  tliut  the  committee 
were  of  opinion  that  the  great  thing  to  be  considered  was  the  con- 
venience of  the  imblic,  and  did  not  think  it  nece^isary  to  insert  the 
clause.     The  iiill  was  ordered  to  be  reported. 

Victoria  Klectrio  Railway. — The  Edgware  road  and  Victoria 
Kailrtay  Hill  came  before  the  committee,  on  Tueslay,  presided 
over  by  Sir  J.  Kennawuy.  The  line  is  to  be  one  for  electric  trac- 
tion, running  a  distance  of  4^  miles  from  Brondesbury  (on  the 
London  and  North-Weatern  Railway)  to  Victoria.  There  will  be 
seven  stations— Brondesbury,  Kilbum,  Hall-road,  Praed-strest, 
Marble  Arch,  Hyde  Park-corner,  and  Victoria.  The  capital  is 
£1,200,000,  with  £400.000  borrowing  powers.  The  scheme  is  op- 
posed by  several  of  the  (petitioners  on  the  ground  of  possible 
injury  to  residential  property.  The  counsel  for  the  Bill  were  Mr. 
Pembroke  Stephens,  Q.C,  Mr.  Worsley  Taylor,  Q.C,  and  Mr. 
Hume  William?.  The  petitioners  against  the  Bill  were  the  Belgrave 
Mansions  (^mpany  and  the  sublessees  (Mr.  Cripps,  Q.C,  and  Mr. 
Lynden  Bell);  the  Duke  of  \orthumberland(Mr.  Littler,  Q.C,  and 
Mr.  Page  J ;  Lord  Iveagh  and  others  (Mr.  Littler.  Q.C,  and  Mr. 
Page) ;  the  Duke  of  WosUninster  (Mr.  Littler,  Q  C,  and  the  Hon, 
A.  l..yltelton) ;  St.  (ieorge's  Hospital  (Mr.  (jiilea)  ;  the  owners  in 
CroHVcnor  plare  and  gardens  (Mr.  Crip|»fl,  Q.C,  M.  Lynden  Bell, 
and  Mr.  C  H.  Napier  Trollope) ;  the  owners  on  the  line  of  rail- 
way [Mr.  Boyle  and  Mr.  Tyrrell).  Mr.  Pembroke  Stephens,  Q  C, 
having  opened  the  case  for  the  promoters,  Mr.  Primrose,  permanent 
secretary  of  the  Public  Works  Office,  stated  that  the  explanations 
that  had  been  given  by  the  engineers  of  the  railway  aa  to  what 
was  to  be  dune  under  Hyde  Park  and  'xt  the  refuge  at  Hyde 
Park-corner  were  satisfactory.  Mr.  Greathead,  CE  ,  one  of  the 
engineers  of  the  undertaking,  examined  by  Mr.  Taylor,  Q.C,  gave 
evidence  as  to  the  engineering  ditficulties  of  the  line,  and  the 
manner  in  which  it  was  pronosed  to  construct  it.  Cross-examined 
by  Mr.  Littler  -.  The  depth  below  the  street  at  the  Victoria  Station 
would  be  47ft.,  and  at  Hyde  Park-corner  61  ft.  There  was  no 
express  provision  in  the  Bill  for  connection  with  other  lines  by 
means  of  subways.  By  Mr.  Lynden  Bell  :  He  did  not  think  that 
the  occupiers  in  Urosvenor  place  and  gardens  would  feel  any  vibra- 
tion from  passing  trains,  and  there  was  no  reason  to  apprehend 
any  subsidence.  Mr.  Thomas  Bale,  a  resident  of  Kilbum  for  X^ 
years,  was  called  to  prove  the  demand  for  the  extra  facilities  which 
the  railway  would  afford.     The  committee  then  adjourned. 

Aberdeen  Harbour. — At  the  monthly  mooting  of  the  Aberdeen 
Harbour  Board,  Treasurer  Bisset  movea  :  *'That  it  be  remitted  to 
the  Docks  and  Pilotage  Committee  to  report  as  to  the  propriety 
of  having  the  harbour  quays  lighted  by  electricity."  He  took  the 
opportunity  on  one  occasion,  when  Prof.  Kennedy,  who  advised 
the  Town  Council  on  the  matter,  was  in  Aberdeen,  of  putting 
before  him  a  small  plan  of  the  harbour,  and  asking  him  to  give  a 
rough  estimate  of  what  it  would  cost  to  introduce  the  electric 
light.  Prof.  Kennedy  gave  him  the  estimate,  and  he  found  accord- 
ing to  it  that  the  annual  expense  of  lighting  the  harbour  b3*  elec- 
tricity would  beabout  £1,3*3).  That  included  the  Hghting  of  both 
aides  of  the  Victoria  Dock,  the  Commercial-road  aide  of  the  Albert 
Basin  up  to  the  Market-street  aide  of  Messrs.  Fleming's  yard,  and 
the  Graving  Dock,  and  included,  of  course,  the  expense  of  the 
tamps  and  their  upkeep.  He  also  got  a  statement  from  the 
officials  at  the  Gas  Office,  and  he  found  that  the  total  sum  paid 
last  year  tor  gas  consumed  at  the  harbour,  including  what 
was  used  for  the  leodtntr  lights,  was  £;iH3.  5fl.  2d.  The  Board 
would  thus  see  that  if  they  were  going  to  go  into  this 
matter  it  meant  a  very  considerable  increase  in  expenditure,  but 
he  believed  it  would  be  a  very  cot»siderablo  vaving  ♦*• 
used  the  harbour,  notwithstanding  the  fact  thr 
little  additional  expense  to  the  Boanl.  ^ 
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at  the  harbour  jiut  now  waa  just  sufficient  to  enable  peopI«  who 
had  the  full  ase  of  their  faculties  to  keep  out  of  the  harbour,  but 
was  abeolutelv  of  no  service  to  those  who  might  bo  loadinj^  or  un- 
loading vessels  durinff  the  night.  Prof.  Kennedy  thQup;ht  that  he 
WDuld  oe  giving  tho  Harbour  Board  For  tho  £l,.'ft2(l  about  'J.'i  time*, 
a."^  much  light  as  choy  had  at  present.  For  that  they  would  hnvo 
to  expend  on  additional  £90<),  but  Prof  Kennedy  aeeured  him  that 
there  would  benodifHculty  whatever  in  ditipomnf^ofthosmalloil  lamps 
which  shipowners  ufted  while  loadine  and  unloadinfi^  vessels.  Mr.  I 
Smith  Baid  ho  did  not  think  there  was  any  necessity  for  sending 
the  mntter  to  the  Docks  and  Pilotage  ronmiittee  He  did  not  think 
the  Board  was  in  a  position,  even  if  they  were  willinj;  ttMulont 
the  electric  light,  to  epond  i*l,lHK)  for  it,  ulthou^^h  it  would  iwaeibly 
be  a  benelit  to  Hhipownorsdiycharginp  carj^ocs  in  certain  parts  of 
the  harbour.  Ho  proposed  that  the  subject  be  not  remitted  to  the 
committee.  Shoremaater  Sinclair  seconded.  He  thou^yht  the 
Aberdeen  harbour  would  com|)arc  favourably  with  any  harbour  in 
tho  world  in  regard  to  Uj;hting.  The  Boara  was  not  in  a  position 
just,  now  to  ppond  £I,(KN)  Bailie  Kemp  neoondpfl  Trftosnror 
Bii^set's  motion.  Ho  knew  from  hi-*  own  exfKsriencc  Lhuttho  light 
at  tho  harbour  was  very  inBufEcicnt.  When  he  eat  as  shoremaster 
he  heard  a  ereat  deal  of  complaintn  about  the  harbour  lights. 
Aftci'fiirtheraiscusaion,  the  amendment  not  to  proceed  was  carried. 

Dundee. — The  inauguration  ceremony  in  connection  with  the 
intitnllation  of  electric  light  in  Duudoe  took  place  un  the  loth  innt. 
A  number  of  the  large  establishmenU)  in  thecentreof  the  city  have 
already  been  lighter!  up,  while  the  series  of  lamps  in  the  High-street 
were  tested  early  in  the  week.  At  seven  o'clock  a  Urge  number 
of  gentlemen  met,  on  the  invitation  of  tlie  (>as  Commission,  at  the 
electric  lighting  station.  Tho  company  adjourncfl  to  tho  dynamo- 
room,  where  aoveral  epoeches  were  made  in  celebration  of  the 
inauguration.  Lard  Provost  Mathewson  t^id  tho  inauguration  of 
electric  light  in  Dundee  was  an  important  event  in  the  history  of 
tho  city.  They  had  begun  by  lighting  up  a  very  small  area,  and 
they  had  only  M)  custoaiors  at  present.  That  might  look  very  small, 
but  when  he  reminded  them  of  the  completenesHof  electric  lighting 
in  Bradford>and  that  the  Cor[»omtion  there  had  begun  with  only  1'2 
customerB,  they  would  admit  that  Dundee  had  done  very  well, 
and  that  tliey  iniglit  look  forward  to  a  very  auccessful  future. 
Procee<ling,  the  Lord  Provost  said  that  the  area  illuminated  waa  a 
reBtricted  one»  but  he  hod  no  doubt  that  electricity  would  ho  the 
light  of  tho  future.  He  thought  that  ull  present  must  bo  gratiHcd 
at  the  magnificent  apf>earancc  of  the  station,  and  he  had  no  hesita- 
tion in  saying  that  Inere  was  nothing  sufMirior  to  it  in  the  king- 
dom. He  waa  sure  they  all  wished  success  to  the  electric  system, 
and  ho  hod  now  pleasure  in  declaring  the  inauguration  complete 
Ex-Provo8t  Brownlee  said  that  the  installation  had  been  under- 
taken with  feelings  of  anxiety,  but  when  he  naid  th.it  it 
was  so  late  ae  the  month  of  August  that  they  had  bcgua 
tho  building^*,  and  having  regard  to  their  completcnest; 
and  beauty,  they  would  admit  that  those  having  charge  of  the 
arrangemunts  had  had  a  busy  time  of  it.  He  could  corroborate 
all  that  the  Lord  iVovoBt  had  said  in  regard  to  the  beauty  of 
deflign  and  the  convenience  of  the  arrangement  and  e<|nipraent  of 
the  Duildings,  and  he  was  convinced  that  there  wae  nothing 
ttU{>erior  to  them  in  any  other  part  of  the  country.  He  thoui^ht 
the  present  waa  a  favourable  opportunity  for  ^tauiag  that  tney 
were  greatly  indebted  to  Messrs.  Ur(|uhart  and  Hniall,  the  engi- 
neers, for  the  excellent  design  they  had  submitted  and  for  tlie 
great  attention  they  hod  gi\en  to  every  detail  in  oonnccrion  with 
tho  inatalltttion.  They  were  also  indebted  to  Mr  Alexander,  the 
architect,  and  to  all  tho  controctorH,  each  of  whom  had  carried 
out  their  contracts  to  the  letter.  He  had  much  ploasurc  in 
pro^)Oaiag  a  hearty  vote  of  thunkM  to  the  architect  ii%u\ 
the  contractors.  Mr.  Urcjuhart  returned  thanks  for  tho  kind 
expi*e«sion8  made  towards  the  firm  he  reprefneuted.  While  the 
sfwaking  was  going  on  the  current  wae  switched  on,  with  the 
result  that  the  High-street  was  brilliantly  illuminated.  The 
greatest  interest  was  taken  in  the  illumination,  and  large  crowds 
asaembled  oppoeito  the  Town  Houeo  to  witness  tlio  lighting  up. 
Satisfaction  was  expressed  on  all  hands  with  the  results  obtained. 
The  lamfjs  were  free  from  the  slightest  ^lare,  this  being  duo  to  tho 
opal  glolie.«,  which  avoid  tho  fihadow  nuumnoe  so  prevalent  in  con- 
nection with  private  arc-Ught  installatiooB.  The  light  woe  full 
and  steady,  but  its  fine  elTect  was  to  a  certain  extent  lost  by  tho 
fact  that,  tho  gas  lamjw  were  al»o  lit.  At  the  close  of  the  ceremony 
the  com[>any  odjourne^l  to  the  Royal  British  Hotel  and  dinorl 
together.  Lord  Provost  Mathew^on  presiding. 

Yormoath. -At  the  Yarmouth  Town  Council  meeting  la«t  week, 
the  Klectric  Light  Committee  reix)rted  that,  at  their  meeting  on 
March  2.  tho  following  letter  from  the  Local  Covcrnment  Board 
was  read,  dated  December  28:  "Adverting  to  the  application  of 
the  Town  Council  of  Yarmouth  for  sanction  to  borrow  £15,CK)0  for 
purposes  of  electric  lighting,  I  am  to  reciuettt  that  the  Board  may 
oe  fumiflhe<l  with  a  copy  of  the  electric  lighting  order  authoni«ifig 
the  scheme,  and  a  general  plan  :*howing  the  positioTis  of  all  tho 
proposc^d  works,  the  distribution  of  the  wires,  and  the  limits  of  the 
dijitrict  to  be  lighteil  by  the  installation.  The  Board  also  desire 
to  be  sup[»lied  with  information  as  to  the  type  of  generator  to  be 
used  the  |>ower  of  the  engine  (steam  or  gas)  to  be  provided,  the 
method  to  be  adopted  for  dividing  the  current,  ana  the  kind  of 
lamp  to  be  used.  As  estimate  of  the  co«t  of  the  different  works 
iihould  accompany  the  plans."  It  was  resolved  to  supply  the 
information  a^ked  for.  lb  was  also  resolved  "That  the  Council 
be  recommended  tx>  appoint  Mr.  Preece  their  engineer  oti  the 
following  terms  :  A  payment  of  5  per  cent,  on  the  contract  price, 
on  condition  that  the  costof  Che  buildings  (which  would  be  carried 
out  by  the  borough  surveyor)  be  not  included  in  tho  sum  on  which 
the  oommission  is  charged,  and  provided  that  in  addition  to  pre- 


[Hiring  the  specification,  obtaining  tenders,  advising  the  Corpora- 
tion on  thoae  tenders,  and  HU[>erint«nding  the  construction  and 
completion  of  tho  works,  Mr.  Prcoce  will  r>upply  such  detailed 
information  as  may  be  re<piirod  by  the  Local  (iovornmont  Board, 
and  aUo  attend  the  enquiry  to  bo  hold  befoiri  the  sanction  for  a 
loan  is  entorUdned,  both  free  of  charge."  The  town  clerk  was 
instructed  to  enquire  from  Mr.  Preece  what  his  terms  would  be  in 
case  the  works  were  not  proceeded  with  from  any  cause.  Mr. 
Martins  moved  the  adoption  of  the  committee^s  report.  The 
outlay,  he  thought,  was  not  a  large  one  compared  with  the  benefits 
they  expected  to  derive.  The  recent  public  meeting  was  scarcely  a 
reliable  test  of  public  opinion,  for  H|t4:>akeiH  who  advocated  the 
electric  light  were  refused  n  hearing  The  iSurvcyor,  in  reply  to  a 
question,  said  that  applications  had  been  receivea  for  about  'i,(X^) 
hunps.  The  estimate  provided  for  4,U0O.  Mr.  Worlledgeseconded 
the  adoption  of  the  report.  Mr.  Peaton  moved  as  an  amendment: 
*'  That  tho  report  now  presented  be  referred  to  the  committee  for 
reconsideration,  with  a  view  to  a  motlifiod  scheme."  Nothing,  he 
said,  shoidd  bo  done  to  (>eril  tho  )K>wors  of  the  Corporation  under 
the  provisional  order.  Ho  only  differed  from  Mr,  Martinsas  to  tho 
o.vtont  of  tho  scheme  The  expenditure  was  put  at  l'l.i,0*X),  and 
by  suggestion  that  afternoon  had  grown  to  Jt'2(>,0(X),  which  vrw 
beyond  the  limits  of  prudence  and  the  natural  capacitieft  of 
the  town.  What  ho  urged  was  that  just  so  much  should  bo 
done  as  would  bring  the  town  within  the  privileges  of  the 
provL^ional  order.  He  advocated  n  small  basis  of  operations 
Butficient  to  meet  requirements.  An  ex[Jonditureof  flo.^XMl  would 
meJin  a  charge  for  interest  of  i^MO  f^r  year,  and  this,  with 
incidental*,  would  come  up  to  £1.(MW,  or  2d.  in  the  rates.  Tho 
Mayor  said  thu  surveyor  informed  him  that  if  2,000  lamps  were 
used  it  would  bring  in  £4,((X),  and  the  working  expenses  would 
bo  £1,100.  If  theifo  figures  were  anything  like  correct  the  light 
would  be  self  sup|K)rting.  The  amendment  was  put  and  negativeil 
by  'iT)  to  13  votes.  Mr.  Williment  then  took  exception  to  tne  pro- 
posed remuneration  to  Mr.  Preece,  whose  fee,  he  said,  at  5  tier 
cent.,  was  £700  He  moved  that  the  paragraph  relating  to  his 
remuneration  be  struck  out  of  the  report.  This  also  wiu  negatived, 
and  the  report  of  the  committee  was  then  adopted. 

Soarboroagli. —At  the  Scarborough  Town  Council  last  week 
(he  Sanitjvry  and  Lighting  Committee  stated  that  a  re^wrt  from 
Mr.  Bernard  Droko  on  the  plane  of  the  mains  and  works  proponed 
to  be  carried  out  by  the  Scarborough  Klectric  Supply  Com[>any, 
Limitc<l,  hiwl  been  received  and  was  referred  to  the  Electric  Light- 
ing Sub-Committee  to  rej-wrt  thereon.  Tho  Srarborowjh  Pott  hfts 
taken  the  advantage  of  Mr.  Campbell  Swinton's  presence  in  Scar- 
borough to  have  an  interview  with  the  managing  director  of  the 
company,  which  is  printed  in  very  readable  and  accurate  style. 
Mr.  Campbell  Swinton  illustrated  the  theory  of  transformers  with 
an  iron  jtoker  and  two  coils  of  200  and  20  turns:  "  If  a  circuit 
wore  established  between  the  house  wires  and  the  high-t<jnhion 
current  it  would  bu  cut  off  immediately.  .Such  n  thing  never  htv* 
hap[VBnc{l  in  practice,  but  Major  Canlcw,  tho  Board  of  Triide 
insi»ector,  ha.<»  invented  a  device  by  which  if  the  current  in  the 
house  wires  should  ever  rise  to  above  '3X1  volts— a  iierfectly  safe 
pressure  to  handle— thoy  would  be  automatically  disconnected, 
and  tho  current  would,  hiatead  of  entering  the  house,  flow  back  by 
the  earth  to  the  dynamo.  Yet,  though  there  are  thousnnd»«  and 
thousands  of  them  in  use,  the  necessity  for  one  to  act  has 
never  yel  arisen,  except  when  thoy  have  been  tested  for 
experimorit-Jil  |<uri>osos."  As  to  expense  of  wiring,  he  thinks 
'{()s.  n  lamp  a  fair  price.  As  to  the  nrtual  cost  of 
cu rrcn fc  * ' I  can  only  refer  to  Mr,  Preece*  figii res.  He  took 
tho  average  cost  of  gas  throughout  tho  kingdom,  and  the  average 
L'oyt  of  ele?tricity.  (ias  he  reckoned  at  lis.  j»er  l,Ot»0  feet,  and 
electricity  ho  found  to  avontge  ik\.  (ler  unit.  Taking  them  at  that 
rate,  and  allowing  for  the  economios  of  which  electricity  i*  capable 
over  goH,  he  oniculat*,wl  that  the  rate  wa«  about  the  same,  t  can 
also  give  you  my  own  exporienoe  in  lighting  my  rooms.  1  have  a 
suite  of  three  rooms  and  appurtenances,  a  small  room  for  photo- 
graphing. I  have  in  ray  sitting-room  five  I6-c  p.  lamjis.,  one 
H'2c.p.,  twoHc.p. ,  and  .-^ix  ,5  c.p. ;  in  my  bedroom  I  have  one 
10  c.p.  lamp  ;  in  other  rooms  another  eight  H  c.p.  In  addition,  I 
use  tne  current  for  conducting  exiieriments.  The  charge  there  is, 
as  in  Scarborough^  7d.  |ier  Boarcl  of  Trade  unit— that  is  to  say, 
7d,  yer  current  of  l^OtX)  watt«  flowing  for  one  hour.  At  that  rate 
the  lighting  of  these  rooms  for  the  past  10  months  (which  includes 
the  worst  part  of  the  winter)  has  coi^t  me  between  £10  and  £11. 
More  than  that,  in  my  offices,  which  are  so  dark  that  it  is  neces- 
sary to  keep  lights  going  all  day,  the  lighting  of  fivo  rooms 
with  electricity  hni*  cost  less  for  a  year  than  one  gas  fire  which  I 
have.  The  meter  is  simply  a  light  motor  set  on  the  main  circuit 
and  the  number  of  turns  it  makes  registers  the  current  burned. 
It  is  like  Betting  a  small  waterwheel  to  measure  the  water  tlowing 
from  a  [lipe.  The  disadvantage  about  tho  alternating  current, 
though,  is  this— that  it  is  difficult  to  ensure  the  meter  starting 

fjrofierly,  so  that  it  always  tells  against  tho  company,  and  in 
avour  of  the  consumer.  The  Durham  College  of  ocience,  after 
tliey  had  had  tho  light  running  some  time,  sent  in  a  bill  to  the 
company  for  current  supplied.  The  meter  had  become  reversed 
in  its  action,  and  had  run  up  an  account  against  tho  company 
instead  of  the  collie.  We  snail  arrange  to  give  the  usual  dis- 
count of  5  per  cent,  to  the  consumer  on  payment  of  quarterly 
accounts  within  14  days ;  we  shall  also  have  a  sliding 
!«cale  of  discounts,  the  principle  of  which  I  will  explain. 
The  man  who  burns  ono  lamp  10  hours,  is  a  better  pay- 
ing customer  than  the  one  who  burns  10  lamps  for  one 
hour  a  day,  We  shall  therefore  make  an  allowance  for  the  man 
who  burns  his  lamp  most  hours.  A  consumer  with  25  lamps,  who 
keeps  them  going  If.VMJ  hours  in  the  year,  will  get  a  discount  of  14 
per  cent.,  while  the  man  who  burns  1.000  lamp°^for 500  hours  will 
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only  eet  7  per  cent.    The  reason  i«i  this.    The  man  who  buinB 

many  lampe  for  tew  honrtu  is  making  a  big  rlcmand  upon  us  at  n 

tune  when  tho  domnnd   ie  hcAviost ;   the  man  wlio  burn?  lamp's 

many  hours  is  taking  the  current  when  fewest  i>eople  are.     Aa  to 

^  ciotivo  power  the  altematinj.'  current  is  not  i^ood  for  that  purpose. 

If  we   were   met   with  any  conFidomble  domatid  for  motors,  wo 

)h<mld  have  to  lay  a  cable  for  contiiiuouti  current,  but  we  do  not 

sniicipal©  it  as  a  powibility  liere.     There  will  be  no  powibility  of 

Ijeiting  1  flimck  from  the  current.     The  deaths  in   England  since 

the  introduction   of  oloctricity  for  lighting  purjx>eK;«   have  only 

nmnbercd  six,   and  in  every  case  they  were  of  ^erxtints  of  the 

companie?  who  ma<Ie  some  mistake  in  dealing  with  the  current. 

Daring  the  whole  of  that  time  not  a  single  member  of  the  public 

I  oraconeumer  hoa  been  killed  or  hurl." 


Coaaty  CoimoU  — The    Highways   <ommitteo   of   the 

Lundon   County  Council  a^ree  to  grant  pernii8i»ion    to  the   I'ost 

Drtice  for  the  placing  of  a  fuurwlro  cable  in   the  subwuy  in  Com- 

uwrcial-road.     Tho  i*amo  committee  ie()ort  that  the  Council  on 

Kibnury  7  last,  on   their  recommendation,  formally  disapproved 

ol  Llie  works  referred  to  in  a  notice,  dated  January  24,  iNlKi,  of  the 

(Vy  of  l»ndon   Electric  Lighting  Comiwiny.  of  intention  to  lay 

mair      ■     '^'    -kfrioTB-road,  etc.,  iho   reawju  of  disiipprovul  being 

iIk  H-y  of   the   particular**   furnished   by  the  com[>any. 

The  ■-.--,  .-.v  on   February  1*>  gave  a  further  notice  for  the  same 

worlis,  but  although  repeatedly  iuikc<l  for  tho  necewenry  particulars, 

It  had  on  March  I"»,  when  the  noticeexpired.failci  to  supply  them; 

Aiui  the  committee  therefore  authori^sen  thcisiiueot  a  second  notice 

of  Jisapprovul,  in  or<lor  to  prevent  the  works  being  proceeded  with 

More  the  information   rotjuired  had  been  given  by  the  company. 

The  committee  have  considcrod  a   notice,  dated   February  2'ind, 

1^3,   from    the  Woolwich   District  Electric   Light   Company,  of 

iDtentton   to  lay  mains  in  Globe-lane,    High-street,   Hure-otreot, 

f'owia-Htreet,   Green 'send,    Boro^ford-wiuare,    WelHngton-etreot, 

Thomas  street,  and   Nowroad.     This  is  the  first  notice  received 

from  this  company  ;  and  details,  which  should  have  aceomf^tunieil 

the  notice  of  the  proposed   works,  have  been  asked  for,  but  ha%e 

not  yet  been  Hunplicd.     It  is  therefore  necessary  in  this  case  also 

tti»t  the  Council  i^honld  difuipnrovo  of  the  proix>se<l  works  :  and  it 

wa«  accordingly  recommended    that   the  C*ouncil  do  forniuUy  dis- 

I  approve  of  tne  works  referred  to.     The  committee  further  report 

I  loat  noUce«  have  been   received  from  the  Electricity  Supply  Cor- 

iporation  of  intention  to  lay  mains  in  Exetor&troct  and  Wellington- 

iMreet;  from   the  VVestrainster  Com[>any  of  intention  to  lay  mains 

I  in   Morpcth-t«rrace ;    from   the   Kensington   and     Knightsbridge 

ICompany   of    intention    to    lay    mains  in    Grenvillo-plnco ;    from 

Ithe     Netting    Hill     Company    of     intention     to     lay    mains    in 

I  Weetboarne  grove  —   all     these     works    are    sanctioned.       Xow 

I maina      by     the      Hout^e  to- Houkc     Company     arc     also     sanc- 

llioned.       The     committee      have      considoresi     a     notice      from 

Ithe    London    Electric   Supply   CorjKjration,  dated   lini  March,   of 

llntention  to  lay  distributing  mains,  consisting  of  concentric  lca<l- 

Jeovcod  cable  drawn  into  iron   pi[>es,  in  Upiwr  (irosvenor-street, 

[I^arb  -  street,    Mount  ■  ftreot,    AUlford  •  street.     South  street,    and 

ugal-Htroet.     They  see  no  objection  to  what  is  propose<i,  and 

amend  that  the  sanction  of  the  Council  be  given  to  the  works 

'  to  in  the  notice  upon   the  following  conditions  :  That  tho 

company  do  give  two  days  notice  to  tho  Council's  chief  engineer 

before  commencing  the  works,  in  the  carrying  out  of  which  only 

one  side  of  ajiy  thoroughfare  shall  be  obstructetl  at  onetime  ;  that 

the  mains  be  laid  under  the  footways,  and  be  kejjt  !>in.  below  the 

"•"'"'  -'^^  of  the  paving  wherever  it  is  found  practicable  to  do  so  ; 

■*  the  mains  croa«  the  carriageways  they  be  kept  at  the 

•ch  below   the  concrete  or   the  rood  material  as  the  cose 

may  be  ;  that  no  pines  of   larger  f'ize  than  «nn-  shall  be  usefl  ;  thnl 

no  street  boxes  shall  bo  constructed  until  the  (>ositionR  for,  and  the 

mixle  of  construction  of,  them  shall  have  been  submitted  to  and 

approved  by  the  Council's  chief  engineer  ;  that  all  pipes  or  ojicnings 

from  or  into  the  boxes  shall  be  of  such  shape  as  lo  remove  all  risk 

of  injury  to  the  covering  of  the  cables  ;  that  all  cables  crossing 

tb«  boxes  shall   be  supported  from   below  in    tho  boxee  ;  that  all 

serrioe  linee  or  small  cables  shall  bo  protected,  where  leaving  the 

boxoi,  by  an  extra  lead  covering  or  by  wooden  stop{>ers,  and  shall 

al»o  have  a  copper  wire  of  sutlicient  size  carrieil  from  tho  service  to 

the  main  cable,  in  good  connection  with   the  load  or   iron  outer 

cn.«ing  ;  and  that  the  ends  of  all  mains  terminating  elsewhere  than 

in  a  box  shall   bo  securely  protected  by  iron  ca|>H,  in  addition  to 

any  other  covering. 

GoTemment  Enquiry  «t  C«rdlir— An  enquiry  was  held  at 
Cardifl'  on  Wednesday  last  week  before  Colonel  Charles  Henrv 
Luard,  K.E,,  an  inspector  under  the  Ix>ca1  Government  Boiircf, 
into  an  application  made  by  the  Town  Council  of  the  borough  of 
<  aliff  to  the  Local  Government  Board  for  euuotion  to  borrow 
.U;:i.<XiO  for  pur[>osos  of  electric  lighting.  Mr.  F.  C  Lloyd,  deputy- 
town  clerk,  attended,  with  Mr.  Harpur,  borough  engineer,  and 
Mr.  \V.  H.  Massey,  the  electrical  ex|»ert  eniployetl  by  tlieCorpora- 
tton.  There  were  also  present  Alderman  Lewis,  Mr.  Sydney 
\N  .ilker,  and  Mr.  Tliouius  Webber.  Mr,  F.  C.  Lloyd  said  that  it 
•V*  I-  pro[toBed  to  utilise  land  belonging  to  the  Corjioration,  valued 
.\f  jC  1,364.  Mr.  Wm,  Harpur,  borough  oni;incor,  said  that  for 
"i'lne  yoars  previously  to  ISOO  the  Brush  Electric  Lighting  Com- 
pany bod  an  installation  at  Cardiff,  and  supplied  electric  light  to 
a  lari^e  number  of  customers,  but  in  that  year  many  of  their  over- 
be.ad  wires  hod  become  so  decayed  through  age  as  to  be  unsafe,  and 
the  Board  of  Trade  then  insisted  upon  tho  wires  of  the  company 
Im  ing  placed  underground.  An  a  result,  the  com[»iDy  closed  their 
-I  I  (ion,  and  in  October,  IHtK),  ceanwl  to  sunply  light.  ITp  to 
fill-"  time  there  was  a  steady  and  increasing  dem»nd  for  electric 
h^'ht,  and,  judgmg  from  the  number  of  consumers  which  the  Brush 
'limpuny  had,  there  appeared  to  be  every  reason  to  anticiputo  a 


fair  demand  for  electric  light  and  motive  power  when  the  works  of 
the  Corporation  are  established.  Tho  present  application  was  to 
enable  the  (.'orfiorntion  to  carry  out  their  undertaking.  The  works 
now  proiKJSod  to  be  uytablishe<l  foimod  but  one-fourth  of  what  it 
was  contemplated  miu;ht  be  ultimately  required,  and  tho  further 
additions  would  bo  added  ae  tho  demand  for  electricity  incr«.«isee. 
The  site  adopted  was  at  a  distance  of  about  one  mile  from  the 
compulsory  area  of  supply,  but  it  had  the  great  advantage  of  being 
alongside  the  Great  Western  Railwsy,  where  the  coal  and  stores, 
etc.,  could  be  delivered  directly  into  the  works,  and  at  a  depth  of 
7ft.  or  8ft.  below  the  surface  an  abundant  supply  of  water  could 
be  oblaine<l  for  condensing  purposes.  He  produced  plans,  etc  , 
for  the  use  of  tho  inspector.  Mr.  W.  H.  Mosscy  said  that  he  wan  a 
member  of  the  Queen's  Household.  M.I  C  E.,  M.I.M.E.,  M  I.E  E., 
etc.  He  hod  beisn  actively  engaged  in  electric  lighting  and  elec- 
trical work  generally  since  ibs  introduction  into  this  country,  and 
during  the  last  11  years  he  had  investigated  and  reported  on  several 
tiectric  ligliting  schemes  for  both  public  and  private  pnr(x>»es  in 
Ciirditr  Hu  wa>i  well  ac<piainLc<i  with  the  town  and  neighbour- 
hood riincc  1-^7H  ;  and,  although  he  had  for  many  vear^,  and  of  his 
own  choice,  not  acted  for  local  authorities  in  other  districts,  he 
readily  undertook  the  duties  of  consulting  electrical  engineer  in 
this  caae,  believing  that  Cardiff  was  ono  of  the  few  places  in 
the  kingdom  where  electric  lighting  might  carried  on  at  a 
profit,  and  where  the  whole  of  the  work  connected  with  tho 
establishment  and  muintenunce  of  the  neceasary  works  could  bo 
placed  under  the  control  of  tho  borough  engineer  and  his  statT, 
thus  avoiding  the  complications  which  hud  arisen  in  other  towns 
where  an  electrical  cnginoer  had  been  specially  ap(M)inted  to  take 
permanent  oharge  of  such  works.  He  producccl  the  following  copy 
of  tho  approximate  estimate  of  ox(>enditure  approved  by  the  Cor- 
poration : 

Hi^h-tension  mains,  boxes,  pipes,  and  laying  .£8,50(J 

I^w- tension         ,,  ,,  „  4,400 

Transformers,  underground  chamberv,  switches,  etc. 2,il0(» 

Arc-light  mains,  lamjis,  {>nHtj<,  boxes,  pipes,  etc. .....,,. •'{, lUU 

Hoitorj*,  fcedpum[w,  etc 'J,oOO 

Engines,  steam- pi  pes,  and  condensers 3,500 

Uynamos,  switchboards,  and  accessories    5,000 

Kuildings,  chimney,  travelling  crane,  etc. 5,607 

Railway  siding  and  turn'tables TiOft 

Site I,3i>4 

Contingencies l,03fl 

Total  £3'2,r>00 

Keplving  to  the  ins[>octor,  Mr.  Maasoy  and  Mr.  Hmpur  pointe<] 
out  tnat  in  tho  compulsory  area^  situftte<l  in  the  main  part  of  the 
town,  they  were  obliged  to  complete  their  work  by  July,  18JW, 
and  they  could  afterwards  extend  their  o[)orationi^  under  their 
(towers.  Alderman  Lewis  said  that  under  those  (>owors  they 
could  compote  with  the  gas  comnuny  for  lighting  pur(»ose.*.  Mr. 
Mossey  said  the  Board  of  Trade  iiad  approvefl  of  I  he  scheme.  Mi*. 
Sydney  F.  Walker  desiroil  to  [>oint  out  to  the  inspector  the  fact 
that  there  were  coming  into  Carditi'  four  million  gallons  of  water 
per  diem,  and  they  came  in  at  a  considerable  pressure,  whioh 
became  larger  as  they  wont  further  back.  The  total  was  some- 
thing like  1,000ft.,  and  he  would  like  to  ask  what  objection 
there  was  to  water  power  being  used  in  place  of  coal. 
Mr.  Massey  said  that  Mr.  Walker  hml  devoted  a  great 
deal  of  time  lately  to  writing  to  the  local  (uifters,  but  he 
(Mr.  Massey)  thought  that  Mr.  Harpur  and  himself  had  finoUv 
disposed  of  the  fpicstion  already  They  hnd  been  two  and  a-haif 
years  goi OK  into  this  water  supply  scheme,  and  they  had  taken 
everything  into  account — water  iiower,  refuse  destructors,  and  tho 
rest.  Mr.  Harpur  said,  that  with  a  lifelong  experience  of  water- 
workft  ho  knew  they  could  not  iiossibly  rely  u{K>n  the  regularity  of 
the  supply,  nor  perhaps  upon  the  tiuantit^'.  After  further  diseua- 
sion,  Mr.  Walker  expresfled  himself  as  satisfied,  but  wished  the 
information  had  been  given  sooner.  A  discussion  on  incandescent 
''.  arc  lamps  was  then  held.  With  reference  to  the  profsosal  to  use 
the  Taff  Hiver,  Mr.  Mivssey  said  the  scheme  would  cost  £<SOO,000 
and  save  t:6,lioO.  The  emiuir^  then  closed,  and  the  inspector 
viHitofl  tfic  lorjilily  of  the  pro[)Osed  station. 

Edinborgh.— Tho  following  preliminary  report  by  Prof.  Kennedy 
on  the  electric  lighting  of  Edinburgh  was  Issned  last  week  to  the 
members  of  tho  Town  Council :  '*Ia  accordance  with  the  request 
of  the  Electric  Lighting  Committee  of  the  Town  Council,  I  nave 
made  an  examination  of  the  northern  half  of  £klinbargh  with  a 
view  to  the  electric  lighting  of  that  district,  and  have  made  an 
estimate  of  tho  probable  cost  of  the  work,  the  probable  annual 
expenditure,  and  the  probable  annual  income  from  the  sale  of 
electric  energy.  I  have  pleasure  in  now  plncing  on  record  tho 
results  at  which  I  have  arrived,  I  find  that  the  total  length  of 
roadwork  io  the  scheduled  streets  is  about  12,000  yanls,  This 
includes  the  two  sides  of  such  streeta  as  would  be  likely  to  reuuire 
current  on  both  sides,  and  the  whole  circuits  of  Moray-place, 
Ainslieplace,  Randolph-crescent,  and  Charlotte-square.  I  have 
also  include<l  Rothesay-crescent.  Of  tho  length  given,  about 
1,3(K1  yards  represent  road  crossings  and  otner  unproductive 
work,  leaving  what  may  be  called  the  '  productive  frontage ' 
OS  about  10,700  yards.  The  completion  of  tho  disiributing 
mains  in  all  tho  im{K)rtant  residential  and  commercial  streets 
between  Heriot-row  an<l  Princes'-street.  and  also  tho  resi- 
dential streets  and  terraces  in  the  west  to  Donaldson's  hospital, 
in  the  north,  across  the  Dean  Bridge,  and  in  the  east  round 
the  Caltonhill.  including  with  these  several  less  important 
streets  in  which  connecting  mains  would  advisably  be  laid,  would 
involve  about  l'i,06(J  yards  of  orlditional  roadwork,  of  which  at 
Icjist  .'{,000  would  be  unproductive.     The  total  roadwork   for  the 
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dutribabing  mains  would  therefore  be  25,960  yarde,  and  the  total 
productive  frontage  about  22,660  yards.  In  addition  there  would 
probably  be  about  '2,r)00  yards  of  additional  roadwork  for  feeders. 

lao  far  as  they  are  laid  unavoidably  in  streeUi  where  there  are  nu 

|dtatribut.in((  mainn.  Keeping  in  view  the  character  of  the  different 
_  art*  of  the  diBtrict   to   be  «upplie<l— with   which  several  years' 

Iretiidenee  in  Edinbiu|i:h  has  made  me  very  familiar— I  have  esti 
mated  that  if  all  the  shops,  hoteU,  clubs,  etc.,  and  all  the  larjje 
private  hoube^  (along  the  otreettt  and  roiids  include'!  above)  were  to 
be  supplied  with  llfirht,  they  would  use  from  K)0,00(l  to  'JfH*ttKlO 
lam{>fl  of  M  ap.  or  their  etiuivulent.  (The  ditference  between  Lhe*»e 
Heures  ie<  affected  chiefly  by  the  use  of  Ught  in  the  promise*'  above 
the  tihopH  in  thoroughfares  like  Iveor^^e-street.)  I  noefl  not  say 
that  it  will  probably  be  a  very  lonj;  time  before  nuch  a  lur^e 
demand  for  current  us  thii$  exists,  liut  I  esiimate  Llmt  in  three 
years,  or  tbcreaboutt*,  after  openinj^  the  station  you  will  probably 
have  to  »uppl3*  4iJ,()(>ii  [ain[>s  wired  There  are,  of  course,  special 
reaiwns  which  make  it  prunable  that  the  demand  for  electric  light 
will  grow  very  ijuickly  in  EcJinbiirgh.  I  find  that  in  London  the 
cost  of  an  K-c.p.  lamp  i>er  antuiin  in  an  hotel  or  club  ta  about 
2U8.,  in  a  dhop  about  Kh.  tkl.,  in  an  ottice  about  (is.  IKl.,  and  in  a 
private  house  about  ."is.  (thuse  figures  are  roflcoued  on  the  basis  of 
a  charge  of  6d  per  unit}.  Calcututiti^  on  these  rates,  and  nUow- 
iii|^  for  the  different  clati^'es  of  pro[>erty  in  ibe  district,  I  e«timat« 
your  total  income  from  40,000  lamps  of  H  c.  p  at  £17,  l(X).  wliich  i« 
practically  S^.  Gd.  per  lamp  per  annum  on  the  average.  I  think 
ihiK  irt  a  low  fij^ure,  but  it  ifl  aa  well  that  you  should  be  on  the  »afo 
eide.  This  entimated  income  cori6«i>onds  Lo  a  sale  of  IWJ.O'X)  unite 
pur  annum,  about  half  a.H  much  aa  was  sold  last  year  from  the  Da  vies- 

|H«treet  station  of  the  Westminster  Electric  Supply  C'or|x>ration, 
Which  was  visited  lately  by  some  members  of  the  Kdinhurtjh  Town 
Council.  Including  rotter ve  plant,  there  would  have  to  be  placed 
in  the  station  (nssuminu  the  whole  district  to  be  Ber\'ed  from  one 
station)  about  l,40il  i.n  p.  in  engines,  with  the  corresiionding 
boilers  and  electrical  plant.  The  probable  maximum  demand  at 
the  himpH  would  be  ecjuivalenl,  to  about  6, 15U  amperes  at  \iM\  volts. 
For  your  information  I  may  say  that  this  corresix>nds  to  a  Kiatioii 
from  15  to  20  [ler  cent,  larger  than  that  which  I  am  just  now  start- 
'ng  in  Cilasgow.  The  cost  of  it  would,  however,  bo  (greater  in  a 
omewhat  larj^cr  population,  as  the  mains  to  be  laicl  are  much 
lonji^cr.  It  is  doubtful,  also,  if  the  conditions  would  allow  so  cheap 
A  system  of  mains  to  be  ii^^ed  as  that  which  I  have  employed  in 
(JliLsgow,  and  it  is  improbable  that  a  site  can  be  had  so  central  as 
the  Waterloo -Hrect  site  there.  I  have  made  a  preliiuinary 
estimate  of  the  cost  of  such  a  station  as  I  have  mentioned, 
and  of  the  whole  system  of  mains  and  feeders  necessary  for  the 
supply  of  the  amount  of  electric  energy  which  I  have  given 
nbove.       From  this  estimate  I   conclude  that   this  total  capital 

^oost  may  be  about  £85,000.  It  is  probable  that  more  careful 
estimates  may  very  considerably  reduce  this  sum  ;  but  it  would  be 
at>  well  at  thif>  stu}^e  lo  a^sunro  that  it  is  not  too  lar^c.  Tlic  sum  I 
have  mentioned  includes  buildings  and  chiinnev,  plant  of  every 
description,  the  mama  all  complete  and  all  roadwork  (in  connec- 
tion with  this  matter  I  have  been  greatly  helped  by  a  very  careful 
detailed  estimate  of  co^t  of  roadwork  in  the  scheduled  streets, 
which  Mr.  Coo|)er  has  boon  kind  enouj;h  to  prepire  for  me),  and 
reinstatement  of  roads  and  paving.  It  does  not  include  land,  nor 
connections  to  customers*  houses,  nor  meters  (for  these  latter  a 
rent   is   fmid    by   consumers  in   the  case   of  all   exisiting   electric 

[•tations).  The  price  1  have  mentioned  includes  a  sum  of  £6,710, 
representing  the  additional  cost  of  an  arc  lighting  plant  for  1 10  arc 
lam|.>8  (with  duplicate  machinery  and  an  extra  boiler),  such  as  has 
been  put  u^)  in  (ilas((ow.  This  plant  would  be  sufficient  to  li^rht 
well  the  prmcipal  streets  of  the  northern  iiart  of  the  city.  In  ray 
ectimate  I  have  assumed  it  to  be  essential  that  thosystem  of  supply 
should  be  one  in  which  the  consumers  are  connected  directly  to  a 
low-tension  network  ot  distributing  mains      Tho  total  sum  I  have 

ffiven  will  be  sufficient  whether  the  network  is  supplied  directly  by 
ow-tension  feeders  (220  volts)  or  by  hi^htension  feeders  (say  2  500 
volts),  with  banked  transformers,  or  on  a  modification  of  the  "  Oxford  " 
sytitem.  So  far  as  I  havo  bean  able  to  work  out  the  matter,  I  here 
will  not  in  your  ciise  be  very  much  difference  betwoou  the  different 
systems  in  cost.  But  this  and  the  other  ^joints  which  really  <iotor- 
mine  the  choice  of  system  can  only  be  settled  after  a  dot^iiled 
investigation.  As  to  cost  of  oroductlon,  I  Hud  it  |>ossiblo  to  form 
an  opinion  with  very  little  aifiiculty.  The  total  cost  to  you  in 
salaries,  wages,  fuel,  stores,  renewals,  and  maintenance— by  the 
time  when  you  are  selling  30Ct,000  unitrt  jier  annum  (including 
wages,  and  materials  in  waintenuuee  of  mains  and  all  other  distri 
bution  exf^fenaes)— should  not  be  more  than  2  5(1.  per  unit  sold. 
Establishment  charj^en  and  general  oliico  expenses  should  nut  be 
more  than  O'od  (»ertinit;  making  the  total  outgoings  on  works 
I^d.  per  unit.  To  this  has  to  be  added  the  co«t  of  interest  and 
sinking  fund  on  your  capital,  which  I  do  not  work  out,  as  I  do 
not  know  the  exact  rate  at  whicii  you  obtain  loans.  If  the  sum 
borrowed  wero  £100,0(X),  and  the  total  interest,  etc.,  3  |>er 
cent.,  it  would  amount  to  2'4d.  per  unit  on  ;K)0,000  units  per 
annum.  It  would  bo  [>ossible  for  you  to  charge  at  the  rate  of 
7d.  j»er  unit  at  first,  and  6il.  i>or  unit  after  you  had  got  into  regular 
work  with  a  paying  output.  So  far  as  my  opinion  is  concerned, 
however,  I  should  certainly  advise  you,  if  you  take  up  the  work 
yourseivefl,  to  start  boldly  at  6d.  per  unit,  with  the  object  of 
increasing  your  output  as  rapidly  as  possible.  Vou  will  notice 
that  a  very  large  part  of  the  total  cost  I  have  given — the  whole  of 
the  interest  and  fully  half  the  other  expenses— is  really  a  fixed 
chftrge,  and  will  certainly  not  increase  until  the  plant  has  to  be 
Increased — that  ia,  until  you  are  selling  at  least  4o0.00i>  units  per 
annum.  The  cost  per  unit  therefore  falls  off  very  rapidly  indeed 
as  the  total  number  of  unitti  becomes  larger.  I  may  also  say 
that  the  cost  of  doubling  the  capacity  of  your  plant  and  feeders 


(the  distributing  mains  mast  be  made  large  enough  to  atart  with) 
will  not  exceed  £30,000,  eo  that  the  cost  per  unit  will  decrease  in  a 
geometrical  ratio  as  the  station  grows  I  have  left  out  of  con- 
sideration the  cost  of  arc  lighting  on  both  sidea  of  the  account.  I 
assume  that  the  current  for  this  purpose  would  practically  be  sold 
at  cost  price.  As  to  the  time  at  which  you  can  nope  to  make  the 
undertaking  pay,  it  you  do  the  work  yourselves,  I  think  you  can 
hardly  hope  that  you  will  be  able  to  do  without  a  loss  in  the  6rft 
year  of  working.  Vou  will  no  doubt  pay  all  your  actual  oxt>onsos 
apart  from  interest  on  borrowed  money  ;  but  I  think  it  would  be 
too  sanguine  to  hope  that  you  would  do  much  more.  During  the 
second  year  of  actual  working,  however,  if  the  scheme  is  a  well- 
thought-out  one  and  thoroughly  well  managed,  and  Lf  the  financial 
arrangements  are  carefully  made,  I  think  you  ou^ht  practically  to 
clear  all  your  expenses,  including  interest  on  capital,  etc.  I  need 
hardly  point  out  that  to  attain  this  result — which  I  feel  sure  can 
bo  attained— it  will  bo  necessary,  not  only  that  the  system  should 
be  well  schemed  and  managon,  but  that  it  should  be  energeti* 
callv  pushed  by  the  staff  of  the  department  which  you  not 
in  clitiige  of  it.  I  feel  no  doubt,  as  I  have  already  said  perBonallY, 
thivt  electricity  supply  in  Edinburgh  should  prove  exceedingly 
profitable,   owing   to   various  local   conditions  (among  which  the 

iirice  of  gas  cannot  be  forgotten),  if  it  is  thoroughly  well  managed, 
n  making  these  remarks,  I  hope  it  will  be  understood  that  f  am 
not  expressing  any  opinion  as  to  the  comparative  advisability  of 
the  Town  Counoil  taking  up  the  matter  for  themselves,  or  pRSsing 
on  their  responsibilities  to  a  company.  The  notes  I  have  given 
are  merely  such  as  may  servo,  so  far  as  they  go,  as  (mrt  of  the 
data  ou  which  thi*.  <pie8tion  will  bo  decided.  I  will  only  urge  one 
point  very  strongly— that  if  it  be  decided  to  hand  the  work  over  to 
a  company,  it  should  bean  absolute  condition  that  the  company 
shoula  be  simply  a  homt  fidt  local  supply  company,  entirely  and 
altogether  free  from  any  connection  whatever  with  any  oontracton, 
even  those  of  the  highest  repute." 

The  Lord  Provost's  Committee  of  the  Edinburgh  Town  Council 
spent  more  than  two  hours  last  Friday  discussing  Prof.  Kennedy's 
report.  No  decision,  however,  was  como  to.  Some  members  wore 
desirous  of  obuuning  more  information  from  Prof.  Kennedy,  and 
others  wished  to  have  a  fuller  rei>ort  from  Mr.  David  Cook,  manager 
and  engineer  of  the  (Uty  of  London  Electric  Lighting  (Tompany, 
who  has  already  expressed  concurrence  with  the  opinion  of  the 
ex|iert.  The  proposal  that  the  Corporation  should  undertake  tho 
insttdlation  was  favoure<l  by  some,  while  others  were  disposed  to 
allow  private  enterprise  to  lead  the  way,  and  linally  the  meotii^ 
broke  up  without  having  come  to  any  resolution. 

Llandniltio. — At  the  monthly  meeting  of  the  Llandudno  Itn- 
nrovemeiit  Commisaioners  the  following  report,  prepared  by  Mr. 
E.  Paley  Stephenson,  C.E  »  the  Board's  engineer,  was  presented  : 

To  the  Chairman  and  Members  of  the  Water  and  Gae  Com- 
mittee.—fientleiuon,^In  submitting  thi.s  re[K)rt  in  response  to  a 
resolution  ^tuBscd  by  your  committoo  on  tho  t)th,  and  confirmed  by 
the  Boturd  on  the  lOUi  February  lost,  I  must,  to  a  certain  extent, 
iLsk  your  indulgence,  as  the  question  of  electiic  lighting  is  more  or 
le^is  a  speciality,  and,  indeed,  almost  a  branch  of  engineering 
which  stands  by  it«olf.  An  engineer  and  surveyor  to  a  corpora- 
tion or  local  authority,  however,  is  called  upon  to  perform  many 
and  varied  duties,  and  my  object  will  be  to  place  before  you  the 
different  methods  of  production  and  distribution  of  electrical 
energy,  the  probable  cost  and  the  effects  upon  the  future  of  the 
gas  concern,  with  a  view  to  putting  you  In  a  position  to  know 
whether  or  not  it  is  desirable  to  proceed  further  in  the  matter. 
It  will  be  unavoidably  necessary  in  writing  this  report  to  use  a 
few  technical  terms,  and  it  may  bo  well  to  give  a  definition  of 
thesti  before  proceeding  further:  First,  a  volt  is  the  unit  of  elec- 
triojil  prciitiure  ;  second,  an  ampere  is  tho  unit  of  current  ;  third, 
a  watt  is  the  unit  of  power,  or  pressure  multiplied  by  current ; 
fourth,  a  kilowatt,  tti  1,000  watts,  or  what  is  known  as  the  Board 
of  Trade  unit,  and  ia  equivalent  to  I^  h.p. 

With  regard  now  to  the  report  itself,  1  think  the  first  subject  I 
should  put  before  you  is  a  statement  as  to  the  principal  systema  in 
vogue,  and  they  are,  I  take  it,  as  follows  :  1.  High  pressure  direct 
current,  2.  Low  pressure  direct  current.  3.  A  combination  of 
high  and  low  pressure. 

These  three  divisions  may  bo  subdivided  into  many  clasi»ea,  but 
I  think  it  is  only  necessary  to  go  into  tho  question  of  No.  3,  a 
cooribination  of  high  and  low  pressure,  and  the  two  chief  sub- 
divisions of  this  system  ate:  (n)  Direct-current  transformer 
system  ;  (h)  alternate-current  transformer  system.  As  meet 
towns  are  adopting  one  or  other  of  these  syetems  it  may  bo  well  to 
describe  the  two.  The  principle  is  tho  same  in  each  case,  which  is 
to  generate  the  electricity  at  one  main  station  at  a  sutticient  pres- 
sure to  supply  the  recjuired  district  and  to  then  reduce  it  to  a 
pressure  at  which  it  can  safely  be  supplied  to  consumers,  the  high 
pressure  being  1,000  lo  2,000  volts,  and  the  low  pressure  being  100 
to  2(X)  volts.  The  limit  of  low  pressure  as  fixed  by  the  Board  of 
Trade  is  .'^00  volts  and  of  high  pre<^sure  at  .*i,0<X)  volts,  all  above 
thin  being  extra  high  pressure.  The  main  difference  in  the  two 
methods  h  the  way  in  which  the  pressure  is  transformed :  the 
direct  system  being  reduced  by  rotating  dynamotors  and  the 
alternate  system  by  stationary  transformers. 

Bfackpool  and  tSow/A/)Ofy.— Blackpool  and  Southport.  amongst 
other  towns,  have  recently  decided  to  lay  down  an  installation,  and 
they  have  fixed  upon  these  two  systems.  Blackpool  after  a  very 
able  re|>ort,  which  I  had  the  privilege  of  seeing,  prepared  by  a  sub- 
committee, deciding  upon  the  high-pressure  alternating-trans- 
former system,  and  Southport  I  think  oscillating  between  tne  two. 
Xo  doubt  a  very  great  deal  depends  upon  the  nature  of  the  district 
to  bo  supplied,  whether  it  is  compact  or  straggling,  and  many 
other  circumetanoes,  and  I  need  not  say  more  now  than  that  as  far 
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I  Cftn  see  the  high-preesDrealternabing-trftnsformer  system  appears 
to  tne  to  be  the  avBtom  moet  euitable  to  this  town, 

Distribution. — The  riiatribotion  of  the  energy  may  either  be  by 
OTerhea«l  wires  or  wire*  placed  underground,  but  as  I  do  not  for  one 
moment  think  that  overhead  w'uee  wouhi  be  tolerated  for  this 
purpose,  all  my  calculations  in  this  report  are  for  placing  the  wires 
aadergroand. 

Ditiriet  to  hf.  Promd*d. — I  submit  a  plan  herewith  showinff  that 
portion  of  the  town  which  flhould,  in  the  event  of  an  installation 
oeio^  laid  down,  in  my  opinion  be  first  provided  with  the  means 
of  diatribatioD.  It  includes  the  Parade,  from  Church  walks  to 
Crai^de :  Moetyn -street,  from  Churcli -walks  to  the  North- 
Weeiem  Hotel;  Church  walks,  from  Parade  to  Mostyn-street ; 
(iloddacth-street,  from  Chapel  street  to  Mostyn-street  ;  North 
Parade,  from  Moetyn-street  to  Parade;  Lloyd-street,  from  Mostyn- 
street  to  Parade  ;  Clonmel-street,  from  Mostyn-street  to  Parade  ; 
Vnugban-street.  from  Conway-road  to  Parade.  The  only  portion, 
however,  in  which  I  would  at  present  advocate  public  Uphtinfj  is 
the  Parade,  from  Church-walks  to  Craijjside,  the  remaining  \>ot- 
lions  being  for  the  purpofles  of  private  eonttumers,  the  system,  of 
course,  being  capable  of  extension  from  lime  to  time  as  may  bo 
found  necessary.  In  the  event,  however,  of  the  Commissioners 
applying  for  powers  to  the  Local  Government  Board,  it.  would  be 
well  to  ioclade  the  whole  of  the  district  within  the  improvement 
boundary. 

.Vwm^e»'  of  HoHHtM. — The  number  of  houees  in  the  district  which 
1  have  mentioned,  and  which  I-t  enclosed  by  a  pink  border  on  plan 
(No.  658)  is  about  305,  and  assuming  thnt  40  jier  cent,  of  the 
tradespeople  in  Mostyn-streot^  ami  15  per  cent,  of  owners  of  houses 
on  tbe  Parade  and  other  roads  mentioned  would  avail  themselves 
of  the  improved  light,  we  have  90  houses,  or  2r)  per  cent,  of  the 
whole,  and,  further,  it  may  be  taken  that  the  average  number  of 
incandescent  lam[>s  in  each  house  would  be  15.  This,  you  will 
■ee,  eouale  1,350  lamps.  On  reference  to  the  plan  again  it  will  be 
aeen  tnatontbe  Parade,  from  Church-walks  to  Craig^ide,  I  have 
provided  for  the  erection  and  maintenance  of  Xi  arc  lamiw  of 
^000  nominal  candle-power,  '22 of  which  would  replace 36  Victoria 
gas  lamps,  from  (-hurch  walks  to  Xant-y-<iamer-road,  and  II 
which  would  be  placed  where  at  present  there  are  no  gaa  lamps— 
x'u.  ,  from  Nant-y  (iamer-rond  to  C'raigside 

Di^taur^  aifirC  of  Arc  Lampjt. — There  is  considerable  diHerence 
in  practice  as  to  the  distance  a|>art  at  which  these  arc  lamps  txre 
pUiioed,  in  London  the  distances  being  as  follows  ;  Near  the  Royal 
Exchange  from  13  to  107  yards,  the  average  distance  being  about 
41  yards,  in  Queen  Victoria  street  45  yards,  nnd  in  Victoria- 
itroet  40  yards.  Very  much,  however,  deiwiids  in  all  cases  upon 
the  number  of  gas  lamps  aiding  the  arc  lamps,  and  also  u|>on  the 
nature  of  the  streets  and  atmosphere.  In  providing,  as  I  have 
done,  for  33  arc  lamps,  the  average  distance  at)art  is  9ti  yards,  and 
it  may  be  thought,  after  the  figures  I  havegiven,  ihal  this  distance 
is  sooiewhat  excessive  ;  but  lam  of  ojiinion  that  even  with  this 
diatanoe  there  would  be  found  to  be  at  leant  four  times  better 
light.  I  would  add  that  gas  lamps  should  not  be  plnced  at  a 
greater  distanoe  apart  than  60  yards,  and  that  those  on  the  Parade 
are  on  an  average  about  58  yards. 

NmAtanj  Hornf-Potctr.— The  necessary  horse-power  to  provide 
this  installation  would  be:  I. .350  16-c.p.  incancfescent  lamps  at 
(say)  10  lamps  per  horse-power,  135;  and  33  arc  lamps  at  (say) 
I  h.p.  per  lamp,  22;  this  e<]uals  157.  Or,  say,  150  ih.p. 
for  the  finst  instalment.  It  is  usual,  however,  and,  in  fact, 
almost  compulsory,  to  duplicate  this  power,  and  therefore  it  would 
be  necessary  to  provide  300  i.h.p. 

AtailaMt.  Waitr  Powfr.— It  may  be  well  here  to  make  a  few 
remarks  as  to  the  water  power  available  from  Dulyn.  No  doubt 
if  eafficient  water  power  could  be  obtainod  it  would  be  of  great 
advantage  to  the  Commisnioners,  as  the  cost  in  maintenance  of 
any  installation  would  be  materially  reduced,  and  further  than 
this,  it  would  be  possible  to  supply  Conwav  and  other  smaller 
I  places  between  the  source  of  supply  and  Llandudno.  I  have, 
f  liowever,  gone  fully  into  the  matter,  and  I  tind  that  it  is  impracti- 
cable ;  the  only  place  where  this  water  could  be  utiUsco  witli 
reason  being,  to  my  mind,  just  before  H  enters  the  service  resor- 
voir  at  Llanbedr,  and  here  the  horse-imwer  at  present  aviiilablo 
for  this  purpose  is  practically  nil.  Some  15  h.p.  to  20  h.p.  might 
be  developed,  but  it  will  be  seen  by  the  figures  which  I  have 
previously  given  that  this  amount  would  be  practically  useless. 
I  have,  therefore,  abandoned  this  idea  and  have  allowed  in  my 
eetimate  for  a  central  station  to  be  erected  at  one  of  the  two  places 
shown  on  plan,  and  marked  A  and  B  respectively ;  A  being  in  the 
[Commissioners'  yard,  and  B  on  a  plot  of  ground  near  the  station. 

Rat€  at  itAiVA  Eltxtrical  Ennujy  cou/H  hr  Supi^iif^fl  and  if^ 
\  JSgifiiKUatt  in  Price  of  Gas.  —  Two  very  important  points  to  private 
[consumers  are — the  rate  at  which  electricity  coula  bo  supplied  to 
I  them,  and  its  ecjuivalent  to  the  present  price  of  gas.  Mr.  Preece, 
[the  eminent  electrician,  has.  I  believe.  statecT  that  electricity 
laapplied  at  tid.  per  unit  is  eouivalent  to  gas  at  3s.  per  1,000.  This 
f  means  in  other  words,  that  if  one  gets  one  unit  of  electricity  for 
looe-sixth  the  price  of  1,0<)0  cubic  feet  of  gas  it  is  practically  the 
laame  cost.  I  am  of  opinion,  however,  ihough  I  do  not  like  to 
idifTer  from  so  high  an  authority,  that  this  ii^  takiner  too  bright  a 
BW,  and  if  it  be  assiuracd  that  an  ordinary  house  gas  burner  will 
I  off  12  c.  p.  with  five  cubic  feet  of  gas  consumed  per  hour,  and 
a  16-c.p.  incandescent  lamp  will  absorb  00  watts  per  hour, 
result  is  that,  light  for  light,  the  price  per  Board  of  Trade 
unit  must  not  be  more  than  one-ninth  the  price  of  1,000  cubic  feet 
of  gas  to  be  of  equal  cost.  It  will  therefore  be  f)e<^n  that  in 
Llandudno,   whore  the  price  of  gas  is  4s.  3d.  [>er   1,000,  that  the 

Bof  electricity  to  the  ooosumor  should   not    be  more  than 
.,  or  a  little  over  5^d.   per  unit.     At  the  end   of   1892   the 
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Metropolis  was  7|d.,  varying  from  7d.  to  Bd..  and  by  30  oompanifiB 

in  the  provinces  8|d.,  varying  from  i^d.  to  Is.  I  think  it  may, 
therefore,  be  safely  taken  that  the  cost  to  consumers  would  be 
eit^her  a  little  over  or  a  little  under  9d.,  and  this  would  mean  about 
threo-(|uarters  ivs  much  again  as  the  present  cost  of  gas.  For  the 
purposes  of  this  report  I  have  assumed  9d.  per  unit  to  be  the 
probable  rate  of  supply  for  the  first'few  years.  The  average  cost 
to  wire  a  house  is  about  259.,  but  this  would  be  exclusive  of  the 
cost  of  lam[>s  and  the  repairs  to  road  and  footpath.  With  regard 
to  the  proportionate  cost  of  public  lighting,  it  may  be  taken  that  the 
total  cost  of  each  Victoria  triple-light  lamp  on  the  Parade  is  £3.  19h.. 
and  it  may  also  be  taken  that  tbe  total  cost  of  an  arc  lamp  of 
2,000  c.p.  would  be  £20  per  annum  ;  therefore,  the  cost  of  lighting 
the  Parade  from  Church-walks  to  Nant-y-«iamer-road  byarclampe 
would  be  £440,  as  against  £142  for  gas,  and  £220  for  arc  lam|i8 
from  Nant-y-Camer-road  to  Craigside  ;  electricity  costing  in  thia 
case  three  times  as  much  as  gas. 

Advantcfje,  of  EUcirie  Ocer  Qw*  Litfht, — There  are  many  advan- 
tages, however,  in  electricity  over  gas,  both  in  public  and  private 
ligliting,  the  chief,  however,  being  in  private  lighting,  as  the 
following  statement  will  show  : 

(Vct^.— There  is  considerable  labour  in  lighting,  especially  in  public 
lamps,  and  the  use  of  matches,  taf)ers,  or  paper  is  necessitated 
in  private  lighting.  Etectricity.  — There^,  is  practically  no  labour 
in  lighting  in  either  public  or  private  lamps.  In  public  lighting 
a  great  saving  would  be  effected,  as  on  nights  when  the  moon  is 
itutficicntly  bright  the  lamps  need  not  bo  lighte<l  at  all,  for  if  it 
became  overcast  at  any  time  the  man  at  the  central  station 
could  at  any  moment,  by  moving  a  switch,  light  the  whole. 
Vat*. — The  cost  of  re-decoration  of  rooms  and  of  cleaning  curtains, 
etc.,  is  largely  increased.  Etectriciiy. — The  cost  is  practically 
reduced  to  a  minimum,  there  being  no  bad  gases  or  smoke 
given  off. 
Oa»i. — The  effect  u()on  many  classes  of  tradesmen's  goods  is  very 

(I  amazing.     Ein^lriciiy. — There  is  no  such  effect. 
'ffi^.— The  atmosphere  w  affecteil  and  vitiated,  and  the  room  very 
much  heated.    Eh ct rir it j/.— The  atmosphere  is  not  affected  at 
all,  and  there  is  practically  no  beating  power  in  an  incandescent 
lamp. 
r;a^. —There  is  an  undoubtedly  bad  effect  upon   tbe  health,  and 
also  ui>on  a  man'n  ability   for   work.     EUctrifity  — It   is  stated 
that  in  the  Department  of  the  General  Post  Office  about  £600  a 
year  ]»  saved  in  increased  work  obtained  from  clerks  and  others, 
and  fewer  leaves  of  absence. 
Oorf.— There  is  always  a  danger  of  fire,  especially  when  a  naked 
light  is  near  any  curtain,  as  is   very  often  the  case,  and  there  is 
also  danger  of  explosion.    £'//'f/ri>iru.— Provided  the  installation 
is  properly  carried  out,  there  is  no  danger  from  fire,  and  there  is 
no  possible  chance  of  exploaion. 

ProbafjJe  Effect  on  the  Oom  Com-erH. —In  the  event  of  the  Commis- 
sioners laying  down  an  installation  in  Llandudno,  the  (juestion 
would  undoubtedly  be  asked,  N\  hat  would  t>e  tho  effect  on  the  ^ns 
concern  ?  In  order  to  obtain  some  accurate  information  regardmg 
this  point,  I  have  written  to  tho  gas  engineers  of  15  towns  where 
much  of  the  lighting  i«  done  by  electricity,  and  I  put  the  following 
questions  to  each  :  1.  Are  the  gasworks  in  the  hands  of  a  private 
company  T  2.  How  long  is  it  aince  electric  light  has  been  used  ? 
3.  Whut  percentage  bos  there  been  in  loss  or  gain  per  annum  since 
tho  installation  ?  I  give  the  answers  which  I  have  received  below, 
but  as  some  of  the  gentlemen  who  have  kindly  given  me  the  infor- 
mation asked  for  object  to  its  publication,  I  do  not  mention  the 
name  of  the  town  in  any  case,  but  simply  give  them  in  the  order 
in  which  I  received  them  : 

A.  In  the  hands  of  the  Cor|)oration.     In  1889.     Very  little  differ- 
ence.    An  increase  in  consumers  each  year. 

B.  Private  companv.     li^90.     Considerable  gain  in  gas  profits  since 
1890.     Electric  light  has  been  recently  very  precarious. 

U.  Private  company  1880,  No  effect  felt  on  the  gasworks; 
dividend  made  each  year,  though  perhaps  it  might  have  been 
better  had  there  been  no  installation.  Electric  light  under- 
taking has  resulted  in  loss  to  the  undertakers. 
H  Private  company.  J8K9  Kotmuch,  if  any,  difference.  Con- 
sumption of  gas  increases  yearly. 
J.  Private  company.     1S89.     Increase  of  gas  each  year,  though 

would  have  been  larger  if  electric  light  had  not  been  used. 
K.  Private   company.     1890.     Has   to   some  eNtcnt  affected   the 

revenue  of  the  gasworks,  but  not  much. 
M.   Private  company  (gas  and  water).     1888.     A  reduction   from 
15  |)or  cent,  to  8  (>er  cent,  on  the  two  undertakings,  but  figures 
for  gas  only  cannot  be  given. 

it  is  well  known  that  when  electric  lighting  was  first  started  a 
scare  was  created  in  the  gas  world.  Many  people,  however,  who 
had  the  foresight  to  buy  sbaree  at  the  i*educed  rates  then  offered 
ha\e  since  had  cause  to  be  satisfied  with  their  judgment.  To  go 
back  further  still  to  the  period  when  gas  lighting  was  first  started, 
it  wnA  then  thought  by  many  that  the  manutacture  of  candles 
would  be  injuriously  affected.  This,  however,  so  far  from  being 
the  result,  has  been  found  to  be  the  opposite.  Again,  when  rail- 
ways were  first  constructed,  it  was  expected  that  many  lees  horses 
would  be  required.  This,  also,  has  been  found  to  be  an  error. 
From  tbe  few  answers,  with  one  exception,  which  I  have  given 
above,  it  will  be  seen,  as  I  have  always  thought,  that  the  gas 
concern  will  go  on  increasing  year  by  year,  though  perhaps  not  at 
such  a  rapid  rate  as  if  gaa  only  were  used. 

PowfTH. — There  have  been  two  Electric  Lighting  Acts  under 
which  powers  would  have  to  be  obtained  in  tho  event  of  an 
installation  being  provided  ;  the  first  being  the  Act  of  18S2,  tbe 
second  that  of  1888.  The  main  differences  oeing  that  in  the  latter 
Act  it  is  provided  that  no  provisional  order  mU  be  grant«d  to 
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any  private  oompany  without  the  consent  of  the  local  authority 
except  under  vorv  s[>ecial  circum«bance«,  anri  that  witli  regnrd  to 
purcnns«  by  local  authority  from  any  jirivnio  company  tiio  time  i» 
extended  from  21  years  to  4'2  years.  The  terms  of  payment  are 
much  the  Mime  in' both  Acts,  beinp  the  then  value  of  all  lands, 
buildings,  workn,  mnterials,  and  plant  of  undertakors,  which  value 
is  in  the  co^  of  ditference  to  be  settled  by  arbitration. 
Co^t. — The  next  point  of  interest  to  the  CommissionerH,  and,  in 


fact,  almost  the  mo^t  im[Mrtant  point,  is  the  (luestion  of  cost,  and 
in  giving  an  estimate  as  to  this  it  must  be  borno  in  mind  that 
though   I  have  gone  into  the  matter  fairly  accurately  with  the 


limited  time  and  particulars  at  my  disposal,  this  estimate  is  more 
or  losa  approximate.  I  estimate  that  the  Hrst  cost  of  the  installa- 
tion, including  lands,  buildings,  macliiiior)',  cables,  arc  lamps  and 
columns,  and  repairs  to  roads,  would  be  £15,(XXX  and  assuming 
that  the  money  could  be  borrowed  at  3^  per  cent.,  and  that  the 
interest  and  capital  thereon  would  have  to  dc  paid  otf  in  2^  yeara  ; 
I  further  estimate  the  annual  cost  of  maintenance,  with  a  sum  for 
depreciation  of  plant,  at  £1,435.  To  meet  the  above  expenditure 
it  would  bo  neoeeaary  to  produce  a  unit  of  electrical  energy  at  5d. 
and  sell,  as  before  stated,  at  9d.  I  am  of  opinion  that  this  could 
be  done,  Mr.  Preecc  having  stated  that  the  avora^^e  cost  to  nine 
large  companies  in  London  in  1892  was  4  76d.  or  4|d.  per  unit. 
Taking  the  above  figures,  I  further  estimate  that  the  difference 
between  the  rate  of  generating  the  energy  and  the  rate  of  supply 
to  private  consumers  would  be  £1,607,  thus  leaving  a  small  profit ; 
which,  as  it  will  increase  year  by  year  in  pro{)ortion  to  the  number 
of  |)ersons  availing  themselves  of  the  light,  will  soon  allow  of  the 
i*©duction  in  the  rate  of  supply.  I  have  previously  given  the  cost 
of  public  lighting,  and  thiit  amount  would,  of  course,  have  to  be 
paid  out  of  the  rates.  In  conclusion,  gentlemen,  I  would  like  to 
point  out  that  electric  lighting  has  now  reached  a  stage  which  may 
De  considered  as  beyond  ex[)erimental ;  and,  in  fact,  a^  far  as 
the  lighting  of  prit'ate  houses,  «hop«>,  and  public  building* 
\if  concerned,  it  may  be  said  that  it  has  almost  reached  |>erfec- 
tion.  I  admit,  though,  that  the  public  lighting  of  streets  has 
perhaps,  not  yet  reached  its  zenith.  The  result  to  Llandudno 
would,  I  am  convinced,  bo  to  its  ultimate  good  :  the  town  being 
more  attractive,  and  as  a  consc<iuenco  more  {)eople  visiting  here, 
and  it  follows  that  more  money  would  be  iipent,  and  ratepayers 
would,  therefore,  indirectly  reap  the  beneBt.  The  day,  to  my 
mind,  is  nob  so  very  far  distant  when  towns  such  as  this  will  be 
compelled  to  provide  an  installation  in  order  to  compete  with  their 
sister  wtitering-places.  such  as  Bournemouth,  Brighton,  Blackpool, 
Eastbourne,  ana  &outhfK>rt.  The  Committeioncrs  have  the  fwwor 
to  contract  with  any  person  or  persons  for  the  supply  of  electricity 
and.  as  before  stated,  to  buy  ovei*  the  whole  undertaking  at  the  end 
of  4*2  ycare  or  loneer  (*eriods.  I  would,  however,  atrotiply  recom- 
inea<l  l-hiH  Hoartl  that  when,  if  ever,  it  is  decided  to  proceed  with  the 
work  that  it  be  kept  in  the  hands  of  the  local  autaority,  and  that 
tenders  and  complete  specifications  be  invited  from  the  very  best 
firms,  with  a  view  to  the  firm  selected  carrying  out  the  work  and 
maintaining  the  same  for  a  term  to  be  agreed  upon  ;  the  whole 
concern  to  be  then  handed  over  to  the  local  authority.^I  have  the 
honour  to  be,  gentlemen^  your  obedient  servant, 

"E.  Valky  Stki'iiknson,  A.M.I.C.E., 
"  Engineer  to  the  Board. 

"  Llandudno.  March  3,  1893." 

Mr.  John  Jones  (Central-buildings)  moved  that  the  report  be 
referred  to  the  new  Water  and  (Jos  Committee,  and  that  in  the 
meantime  the  rejwrt  be  printed  (I, 'WMi  ooj>ies)  in  piimphlot  form, 
so  that  alt  the  ratopuyi'i.*  cj\u  ha\o  a  copy.     This  wan  rarrfod. 
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M06. 

M19. 

6470. 
648^. 

5495. 
6A05. 


Ma  urn    13. 

Improved  moana  for  renderlns  the  sparktnc  of  oommn- 
tators,  swltctieB,  fuses,  and  the  like,  harmlosa  In 
exploaive  atmoaptioros.  ( I curgu  Uol f  and  \V i llliun 
Charles  Mountain^  3,  St.  Nicholas  buildings,  Newcastle- 
on-Tyne. 

Improvemenu  In  oleotrlo  railway  ■ignalllnK.  Frank  P. 
Schlosser   ."i,  Chnnccry-lane.  linden. 

A  new  or  Improved  manufacture  of  electric  swlteliea. 
Herbert  Honry  Ciist*,  Norfolk  House,  Norfolk  -  street, 
London. 

March  14. 

Railway  eleotrlo  tog  alsnala.  Harry  Sibery,  :^6,  North- 
street,  Ashford,  Kent. 

Improvemonta  la  oommntators  for  dynamo  electrle 
roadilaea,  and  method  of  conatraetlng  the  aame. 
Alexander  William  Meston,  .V>,  Chancery -lane,  London. 
(Complete  ft^»ecitication. ) 

Improvemeuta  In  or  relating  to  the  eleotro-doposltlon 
of  metala.  Willinn^  Philli|w  Thompson,  H,  Lord  street. 
Liverpool.     (Franklin  Ijconard  l'oi>e,  United  8tat«H.  ] 

Improvementa  in  apparatus  for  monldtng  the  bodlei  of 
electric  switches,  bell  pushes,  colling  rosea,  and 
otber  like  artloloa,  in  ohlna  and  earthenware, 
Henry  Watkin,  "iH,  Soutliampton-buildings,  Chancery- 
lane,  London. 

Improvementa  In  cloctrolytlo  apparatna  for  deoom- 
poalng  chloride  of  sodlnm  or  potaaslnm  In  solution. 
and  for  leading  away  the  products  of  docompoaltlon. 
Trevenen  James  Holland.  6,  HitvunV-buiiding!»,  Chancery- 
Jaoe,lLondon. 


5580. 
5304. 

5638 

5G39. 
5652. 

5655. 

.56H4. 

560.^. 
5701. 

5709. 

5715. 

57-*U. 

5771. 
577H. 

:iS44. 


Mabch  15. 

MoLachlan's  eleotrlo  stem  attachment  for  the  propal- 
alon  of  rowing  boats,  oto.  Edwin  Augnstua  McLachUn, 
r>.'i,  lirightonroad,  Stoke  Newington,  London. 

ImproTezneats  In  the  arrangements  for  working  rail- 
way BignalB  electrically,  llliun  Augustus  Timmis,  2, 
(ircnt  (ieorge  street,  Westminster,  London. 

Multiple  chango-over  mechanism  for  oleotrle  arc  lamps. 

William  Jamee  Davy,  41,  Wandeworth  Bridge-road, 
Fulhani,  London 

BtnlUple  telegraphy.  Jeremiah  MoCraith,  Melton  Mow- 
bray, Lei  center;*  hi  re. 

Improvementa  in  awltohea  In  oonneotlon  with  alae- 
tricity.  .John  Robert  Kay,  *2S,  ( i ran ville  terrace, 
Hhtckburn. 

Improvemonta  In  eleotrlo  arc  lampa.  CharloR  Kiohard- 
i^on  uikI  Kduaid  iiciMcr  Herbert,  <'ornbrook  Park-road, 
Manchester. 

Improvements  In  portable  electric  primary  battertaa, 
and  In  their  application  to  miners'  and  like  portable 
lamps.  Mary  IVrry  Tuckerman  and  .\Ured  Douglas 
MaL'kenzie.  .V*t,  Chuticery -lano.  London. 

Improvements  In  apparatus  for  the  electrolytic  decom- 
position of  solutions  of  chloride  of  a  odium  and 
potassium.  .?atnc^  Charlc*  Riclmrdgon  G,  BreaniV 
building.",  Chance:y-hine,  London. 

A  method  for  lighting  by  eleotrlelty  all  deacrlptlena  of 
wheeled  vehloloa.  Stuart  Hobson,  4o,  Holland  m^d. 
Hri:(toii,  London. 

Improvements  relating  to  the  coating  of  articles  with 
metaJlio  alleys  by  oloctro-dcpositlon  Sherard  Of^bom 
*"owi»er  ("ole.'-,  4.'».  .SuutluiMiplon  buildings.  Chancery-lane, 
l..<Mi<lon. 

ImproTements  In  the  cores  of  armatures  for  dynamos, 
magneto  machines,  motors,  and  othar  pnrpoaea. 
HciMV  Francis  .Jo<.'I,  44.  Lnvcnder  grove,  DaUton,  l>3ndoiu 
(Complete  8f)ecilication. ) 

MAHCIt    17. 

A  new  and  Improved  dcpolarlser  f  .>r  galvanic  battar 

O.-mond  Kerguwon.  VM).  F;gliiigton-road,  Woolwich,  Rea^ 
MoBOloy's     simplex     burglar     and     thlsf-proof     oloctr 

alarm,     (ieorgc   Mo^oley.  'J.'l,    Kdun  Btroet,   Kingston 

TUmnvf. 
Improvements     In     apparatus    for    electrical    lighitag. 

I'huI   .Schftrf.   *JS,    Soulhaniplon  huihiingj*,  ('hancLiy  l.-viio, 

Ixiniton.     flouipleti-  h|ieciIicalion, ) 
An  improved  prooeas  of  manufacturing  bleaching  solu- 
tions by  elootrolysla.       Alfred  .Iu]iuf>   Boult,  It'i^i     High 

Holborn,  London    (0   Knntler  and  Fr.  iJebauer,  ( Jermaeiy  ) 

(Complete  qtecification.) 

March  1H. 
Improvements    *n    storage   batterlea.       William    Phillips 

Thoui(moM,   (j,    LukI  j-treet,    Liverpool.      (Max    Hartting, 

tienoany  i 


indoiu 

arla^H 

ckctr^H 

onoii^H 


3:^34. 
341'7. 

44t»4. 
7M(JI. 


SPECIFICATIONS  l^UBMSHKO 
iso-J 
Elootrical  switchoa.     Sncll  ami  others. 

Eleotrlo  arc  lampa      C.  A    .1.  H    and    M    K,  R    Knhroodor. 
Electromagnetic  solenoid  apparatus      .\riilei.'*cn. 
Dlstrlbnting  olcotriclty  by  alternate  carreata.       H^tence 


and  Dcakin. 

1S73*J,    Arc  lamps,      t'airfax.     (Snhuckert  and  C^o. ) 
19ii(jr>    Telephonic  apparatus.     Hooker. 

ISH3. 
7H.  Cloctromagncta.     Varley  and  Junes. 
510.  Electric  tranamlaalon  of  power.     l)e  I'af>n.     (Rice) 
i:<r>(j.  Electric  gas  lighting      Sloss. 
IA02.   Secondary  battorlca.     ThompHon,     (<'orrenf*.) 


COMPANIES'  STOCK  AND  SHARE  LIST. 


Naaif 


Bruflh  Co 

—  Pref.     

Oity  of  London   

Eleotric  CoDscrucnoD 

Gtlti'a  

House- lo-House 

India  Rubber,  Gutu  Peroha  A  Tvlegrapli  Co 

Liverpool  £loctnc  Supply     ...»> I 

Loudou  Electric  Sn]>ply 

Metropolitan  Electric  Supply    

National  Telephone     

St.  James'    

.Swan  United 

WoMtnimnur  Electric 


Paid. 


10 

5 

10 

6 
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NOTES. 


JapKii. — It  is  being  contemplated  to  establish  an  electric 
tramway  between  Atami  and  Odiwara,  Japan. 

Rottinffdean  Electric  Railway.— The  Bill  for  the 
Rottingdean  electric  railway  has  passed  the  second  reading. 

Dundee. — The  current  in  Dundee  was  turned  on  last 
week  to  several  establisbmout-s,  including  the  Royal 
Exchange  installation. 

Editersbip.  —  An  editor,  capable  of  writing  on 
mechanical  subjects,  is  wanted  for  a  technical  journal,  by 
"  854  X,  67,  Fleet-street." 

Vienna. — A  report  on  the  general  condition  and  efficiency 
of  the  Vienna  telephone  system  has  been  pre|jared  by  Dr. 
J.  Hopkinson  for  the  Vienna  Company. 

Tnrtrines. — A  paper  was  given  on  "  Turbines  *'  by  Mr. 
C.  Drysdale  at  the  last  meeting  of  the  Electrical  fingineer 
Students,  Mr.  Kempe  being  in  the  chair. 

Electro-Harmonic, — The  next  smoking  concert  will 
be  held  on  Friday,  April  7.  Ventriloquism  and  humorous 
sketches  will  be  interspersed  with  the  electro-harmony. 

Obitnary.— The  death  is  announced  of  Mr.  J.  P. 
Hofstede,  director-general  of  posts  and  telegraphs  in 
Holland,  at  the  age  of  70  years,  after  53  years  of  service. 

Rhone. — An  installation  of  200  h.p.  is  building  at 
Ardillats  (Rhone)  to  utilise  water  power  and  distribute 
electric  energy  to  Benjeu  and  Belleville,  distant  three  to 
eight  miles. 

Saverdnn. — A  central  station  has  been  erected  at 
Saverdun,  Ari^ge,  France.  A  turbine  supplies  40  h,p., 
and  serves  18  five-ampere  arc  lamps  and  170  16-c.p.  lamps. 
The  cost  has  been  £1,600. 

Snow  -  Plouffha— M.  Ch.  Courgoulier^  60,  Galea 
Victorei,  Bucharest,  Eoumania,  states  that  snow-ploughs 
are  required  in  Roumania,  where  the  trams  are  pometimes 
stopped  for  three  weeks  with  snow. 

London  Eleotrio. — Our  prognostications  with  reference 
to  the  London  Electric  shares  are  beginning  to  be  justified, 
and  the  nominal  price — which  had  reached  a  very  low- 
water  market — has  risen  100  per  cent. 

Karlsbad. — An  electric  railway  is  to  be  constructed  at 
Karlsbad.  The  town  authorities  desired  plans,  and  Messrs. 
Ganz  and  Co.  having  pre^mred  them,  have  offered  same  to 
the  former  for  3,000  florins.  It  is  possible  that  the  pro 
jected  line  will  be  put  up  for  public  tender. 

Tbomson-Hoaaton. — A  French  company  has  been 
formed  to  work  the  Thomaon-Houston  patents,  under  the 
direction  of  M.  Thurnauer,  general  manager  of  the  Thomson- 
Houston  European  companies.  Here  will  be  likely  oppor- 
tunities for  young  electrical  engineers  who  know  French. 

Station-Liffbting.— Electric  light  is  to  invade  the 
gods,  and  will  be  found  on  Mount  Parnassus — in  other 
words,  the  railway  station  known  in  Paris  by  the  bigh- 
Boundiog  title  of  Montparnasse  will  be  lighted  shortly  by 
the  Cance  Company  throughout  with  the  new  itluminant, 

Utilisation    of    Water    Power   in    India.  —  An 

instance  of  the  use  of  water  power  by  electricity  in  India, 
on  a  small  scale,  is  a  plant  to  be  put  up  at  Delhi  by  Messrs. 
Tellery  and  Co.  The  River  Jumna  will  be  made  to  turn  a 
saw-mill,  at  a  distance,  by  means  of  electrical  transmission. 

Army  Searobligbts. — The  recent  demonstration  at 
Iludderstield  of  the  army  searchlights  was  hardly  a  success, 
on  account  of  the  batteries  not  being  up  to  their  work. 


We  see  that  at  Nice  the  regiment  of  artillery  has  recently 
carried  out  night  manoeuvres  by  the  aid  of  electric  search- 
lights. 

KapOBvar. — A  concession  for  50  years  for  the  public 
and  private  lighting  of  this  town  is  offered,  the  whole  of 
the  plant,  etc.,  passing  into  the  hands  of  the  town  at  the 
end  of  that  period,  without  any  payment  whatever.  Parti- 
culars may  be  obtained  of  the  Stadtkommune,  Kaposvafi 
Hungary, 

Vegetation  Exterminator. — A  curious  application  of 
electricity  is  that  for  extermiriiting  vegetation  in  tropical 
climes.  A  strong  current  is  to  be  sent  through  the  adjacent 
ground  when  a  car  is  moved  along  the  track,  and  this  is 
supposed  to  kill  the  rank  vegetation  which  grows  along 
railway  beds  in  tropical  countries. 

Hobart  Eleotrio  Tramway. — The  latest  advices 
from  Australia  state  that  work  in  connection  with  the 
Hobart  electric  tramway  is  steadily  progressing.  Nine  cars 
had  come  to  hand,  and  were  being  rapidly  put  together. 
The  generating  shed  is  nearing  completion^  and  the  boilers 
were  expected  in  a  few  days,  the  vessel  being  then  due. 

Telegraphy  Between  Trains. — Experiments  have 
been  made  in  Algiers  with  a  system,  devised  by  M.  Etienne, 
of  telegraphing  to  trains  in  motion  from  a  railway  station, 
between  two  trains,  and  also  to  stop  two  trains  moving  in 
opposite  directions  on  the  same  line.  The  experiments  are 
reported  to  have  been  euccessfnl,  but  no  infoimation  is  given 
concerning  the  system. 

Temperature  in  Photometry. — Mr.  H.  Leicester 
Greville,  chemist  to  the  Commercial  Gas  Company,  has 
an  article  in  the  Jout^ud  of  Gas  Lighting  oxx  an  unconsidered 
error  in  photometry.  This  error  is  the  influence  of  tem- 
perature, and  he  shows  that  in  testing  the  candle-power  of 
gas  with  the  air  varying  from  46deg.  to  73deg.,  the  candle- 
power  varies  from  13*9  candles  to  16  c.p. 

Papers. — At  the  Institution  of  Engineers  and  Ship- 
builders in  Scotland  a  paper  by  Mr.  Henry  A.  Mavor,  on 
"Belting  for  Machinery,"  was  discussed,  and  much  im- 
portant information  elicited  regarding  the  forms  and  speed 
of  belts,  power  transmitted,  etc  The  discussion  was 
adjourned  to  next  general  meeting.  A  paper  was  taken 
as  read  on  "Testing  Machinery  and  Electric  Recording 
Apparatus,"  by  Mr,  James  Barr. 

Electric  Welding. — N.  Slaviankoff  describes  (**Ghornu 
Zhurnal,"  1892)  a  method  devised  by  him  lor  electrically 
welding  and  repairing  broken  pieces  of  machinery.  The 
work  to  be  repaired  is  attached  to  one  pole  of  a  dynamo, 
and  the  metal  to  be  cast  is  melted  by  electric  arc  in  a 
special  tool  and  falls  on  the  object  in  a  molten  state.  A 
description  of  the  tool  is  given  with  the  drawings  and 
directions  for  different  work  with  cost. 

Free  Pass. — Now  is  your  chance,  gentlemen  of  the 
quill  I  A  Pressman  visiting  Chicago  Ebchibition  is  offered  a 
first-cla^s  free  pass  in  return  for  a  few  articles  by  a  news- 
paper biding  it-velf  under  the  algebraical  sign  of  "  36  y  "  at 
67.  Fleet  street.  The  least  such  a  pass  is  worth  would  be, 
we  supi>08e,  £30 — and  who  could  not  knock  off  a  few 
articles  when  carried  free  to  the  White  City  7  Thus  is  illus- 
trated the  chances  that  fall  in  the  wa;y  of  intending  visitors 
to  the  Fair. 

Paddington  Electric  Railway. — The  promoters  of 
the  Paildiiigtoii  and  V^ictoria  Electric  Railway  announce 
their  intention  to  recommit  the  Bill  before  Sir  J.  Kenna way's 
committee.  They  have  decided  to  wait  for  a  while  and 
enter  into  negotiations  with  the  authorities  at  the  Central 
Institute  and  th»  Royal  School  of  Science,  to  see  whetb 
the  substitution  of  cable  traction  for  electric)**'  '*'" 
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part  of  the  line  would  not  meet  the  Bcientiflc  objections  of 
the  professors. 

Windsor  Telephones. — The  trunk  line  for  telephonic 
communication  between  London  and  Reading  ia  now 
aearly  completed,  and  the  National  Telephone  Company 
propose  to  establish  a  telephone  exchange  at  Windsor  and 
Eton,  at  a  yearly  eubficription  of  eight  guineas  for  com- 
munication within  a  radius  of  one  mile  of  the  local 
exchange.  Through  communication  by  trunk  lines  to 
London  and  provincial  oxchangoa  will  be  provided  for  a 
small  additional  foe. 

Eleotrioity  in  Textile  Industries. — The  large 
carpet  works  at  Meffeisdorf,  Bohemia,  which  introduced 
some  time  ago  electricity  as  a  means  of  transmitting  power 
from  the  general  works  to  a  distant  factory,  have  now 
increased  the  plant  in  consequence  of  the  satisfactory 
results  obtained  by  the  preliminary  machinery  The 
hope  is  expressed  that  this  installation  will  lead  to  the 
adoption  of  electricity  for  power  purposes  in  the  important 
textile  district  nf  Reichenherg. 

A  Pioneer  Inventor. — The  dmjen  of  electricians,  M. 

Archereau,  the  inventor  of  the  first  arc  lamp  regulator,  says 

the  BuiUtin  Inttrnatioiude^  has  just  died  at  Paris.     He  was 

also  one  of  the  inventors  of  the  agglomerate  carbons,  but 

in  spite  of  these  useful  discoveries  Archereau  became  so 

poverty-stricken  that  the    newspaper  Figaro  a  few  years 

BRgo  had  to  come  to  hia  succour.      Latterly^  however^  ho 

^Uad  found  a  modest  position  that  allowed  him  to  live,  if  not 

^n  luxury,  yet  without  pain. 

Slectrio  Mining. — At  the  last  meeting  of  the  Mining 
Institute  of  Scotland  Mr.  David  Hunter  contributed  a 
paper  on  "  Some  Practical  Results  of  the  Application  of 
Electricity  to  Mining  Operations."  He  maintained  that 
the  success  of  the  application  of  electricity  to  mining  was 
now  beyond  question,  the  only  obstacle  being  that  every- 
body was  waiting  to  get  the  benefit  of  everybody  else'a 
experience.  He  went  on  to  describe  an  electric  }>lant  that 
ia  in  use  at  Bent  Colliery,  Hamilton,  the  results  of  which 
had  been  all  that  could  be  desired. 

Champs  Elysees  Station. — The  Compagnie  du 
Secteur  des  Champs  Elysees,  in  Paris,  have  just  inaugu- 
rated their  first  central  station  on  the  Quai  Michelet,  before 
a  largo  gathering,  with  plenty  of  champagne.  They  have 
already  begun  the  supply  by  alternating  currents,  but 
they  have  found  that  the  Hillairet  alternators  do  not  work 
well  coupled  in  parallel,  so  that  it  ia  expected  the  whole 
system  of  electric  mains  will  have  to  be  changed  or  modified. 
The  mains  are  of  the  Berthoud-Borel  concentric  type» 
manufactured  by  the  Gail  Compauy, 

Santamaria. — The  Italian  town  of  Santamaria,  Capua 
Vetere,  which  has  30,000  inhabitants,  will  be  lighted  by 
electricity.  The  street-lighting  is  to  be  provided  by  23  eight- 
ampere  arc  lamps,  and  the  private  lighting  will  be  carried 
out  by  84  32  c.p.  and  210  20  c.p.  The  concession  has  been 
given  for  35  years.  The  central  station  is  being  erected 
by  the  firm  of  £.  G.  Neville,  of  Venice,  and  comprises  four 
Cornish  steam-boilers  and  two  horizontal  steam-engines — 
one  of  150  h.p.  and  another  (spare)  of  SO  h.p.,  driving 
alternators.     The  plant  will  be  ready  by  October. 

Sheffield. — A  new  theatre  of  varieties  has  been  opened 
in  Sheffield,  under  the  rtame  of  the  Grand,  and  is  fully 
fitted  by  electric  light  by  the  Sheffield  Electric  Light  Com- 
pany. The  electric  light  is  used  everywhere,  even  for 
footlights,  with  a  reserve  of  gas.  There  are  for  the  body 
of  the  hall  four  12-tight  electroliers,  with  varicoloured 
globes,  and  around  and  about  the  balcony  are  numerous 
Hpendantft,  with  brilliant  cut-glass  globes.  An  electric 
^utacbment  makes  known  in  the  b&Iooq  the  number  of  the 


"  turn,"  and  gives  thus  an  indication  of  the  artists  on  the 

boards. 

Water  Failore. — An  incident  which  illustrates  the 
need  for  constant  forethought  in  central-station  working 
occurred  at  Windsor  last  week.  It  appears  the  waterworks 
people  opened  the  road  to  put  in  a  new  stop  valve  in  their 
main,  and  in  order  to  do  this  the  water  was  shut  off  for 
some  time.  The  electric-light  company  had  no  notice  and 
ran  short  of  water,  having  to  atop  their  engines.  The 
company  had  already  arranged  for  large  tanks  in  case  of 
emergency,  but  they  could  not  expect  to  be  aware  of  the 
waterworks  wishing  to  stop  the  supply  without  notice. 

Smart  Telegraphy.— The  result  of  the  University 
boat  race,  telegraphed  by  the  Dalziel  Agency  through  the 
French  Transatlantic  Cable  Company  to  America,  was 
received  in  New  York  two  seconds  after  it  had  been 
despatched  from  London,  and  three  seconds  after  it  was 
known  at  Mortlake.  This  is  one  of  the  smartest  tele- 
graphic feats  on  record.  At  4.34  the  pistol  was  fired,  and 
the  crews  started.  The  race  was  over  at  4.52  47sec8.  The 
name  ot  the  winning  crew  was  received  in  Dalziel'a  ofRce 
in  the  Strand  at  4.52  iSseca.,  and  at  New  York  at  4.62 
SOsec,  Greenwich  time. 

New  Books. — In  their  '*  Specialists*  Series  "  Messrs. 
Whittaker  and  Co.  will  issue  a  work  on  '*  The  Dynamo,' 
by  C.  C.  Hawkins  and  F.  Wallis,  and  also  a  new 
edition  of  Sir  David  Salomon's  work  on  *'  The  Management 
of  Accumulators."  They  have  in  preparation  an  intro- 
ductory work  on  *' Electricity  and  Magnetism,"  by  S.  Bottonej 
the  same  author's  little  popular  "  Guide  to  Electric  Light- 
ing '*  has  rapidly  passed  through  a  Erst  edition,  and  a  second 
will  be  issued  shortly.  Mr.  W,  Perron  Maycock  has  com- 
pleted the  second  part  of  his  work  on  "  Electric  Lighting 
and  Power  Distribution,"  and  it  will  be  issued  in  a  few 
days. 

The  Late  Mr.  Meroer. — The  sudden  and  mysterious 
death  on  the  South -Eastern  Railway  of  Mr.  K  T.  Mercer, 
late  manager  of  the  Hastings  electric  light  station,  was 
recorded  recently.  He  leaves  a  widow  and  four  children, 
and  a  subscription  is  started  on  their  behalf  by  Mr.  T. 
Burton,  the  secretary  of  the  company,  Mr.  Mercer  was, 
we  believe^  a  member  of  the  Old  Students'  of  the  City 
Guilds;  he  was  a  hardworking  man  who  had  risen  by  his 
own  exertions.  We  hope  the  subscription  for  his  wife  and 
children  will  bear  sufficient  fruit,  and  that  interest  will 
be  shown  in  these  little  ones  left  without  their  support  and 
protector. 

Direot-Cnrrent  Transformers. — The  Compagnie 
de  ITudustrie  Eloctrique^  of  Geneva,  have  received  orders 
from  the  Popp  Company  for  26  direct-current  transformers, 
from  2,500  volts  and  250  amperes  down  to  100  volts.  The 
main  feature  of  the  new  transformers  ts  that  the  primary 
and  secondary  circuit  are  not  wound  on  the  same  armature. 
Two  separate  dynamos  are  used  on  separate  bed-plates, 
coupled  by  elastic  coupling.  This  form  of  direct-current 
transformer  has  been  adopted,  as  it  has  been  found  that 
the  usual  form  with  both  high  and  low  pressure  windings 
ou  the  same  armature  does  not  afford  perfect  security  of 
insulation. 

Three-Wire  Patent. — The  adoption  of  the  three-wire 
system  in  Hull  is  not  looked  upon  as  an  unmixed  blessing. 
The  Corporation  have  had  to  pay  the  royalty  of  £2.  10s.  a 
year  per  too  of  copper  used  ;  the  quantity  already  utilised 
is  22  tons,  and  the  royalties  altogether  due  will  amount  to 
nearly  £300,  The  Corporation  propose  to  extend  the 
system,  and  will  have  to  pay  heavily  for  the  next  three 
years  at  least  It  is  feared  also  that  the  patent  rights  may 
be  extended.     The  Hull  Electric  Lighting  Committee  are 
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feeling  rather  sore  about  it,  aa  they  fancy  that  the  two-wire 
lystetD  would  nob  have  been  more  costly,  and  at  first  would 
have  been  equally  as  good. 

Edison  Lamps. — The  Beacon  Lamp  Company,  which 
Achieved  such  notoriety  over  the  Goebel  lamp,  has,  it  is 
laid,  made  some  amicable  arrangement  with  the  General 
Electric  Company  to  manufacture  lamps  at  a  shilling  each, 
and  sell  them  to  the  company  owning  the  Edison  patents. 
This  may  be  only  a  blind  to  further  tactics,  or  a  serious 
attempt  to  keep  the  plant  going.  A  new  company,  the 
Green  Electric  Lamp  Company,  haa  been  started  to  make  a 
lamp  to  cut  out  Ediaon  entirely.  Mr.  Henry  Green,  of  Hart- 
ford, is  the  inventor,  and  it  is  claimed  that  the  new  lamp 
can  be  renewed  any  number  of  times  at  a  triHing  expense^ 
and  by  a  very  simple  process. 

Pacific  Cable. — At  the  International  Postal  ConfereDco 
at  Brisbane,  the  Hon.  J.  G.  Ward,  New  Zealand,  moved 
the  following  resolution,  seconded  by  the  Hon.  John  Kidd, 
New  South  Wales  :  "  In  the  opinion  of  this  conference, 
the  time  has  arrived  for  establishing  a  second  cable  route^ 
vid  the  Pacific  to  Vancouver,  touching  at  such  places  aa 
may  hereafter  be  agreed  upon."  In  the  course  of  the 
debate,  Mr,  Unmack,  Postmaster  General,  Queensland, 
stated  that  bis  colony  had  not  entered  into  any  agreement 
for  the  extension  of  the  New  Caledonia  cable,  hut  that  he 
was  free  to  support  any  fair  proposal  for  laying  a  Pacific 
cable  independently  of  the  Eastern  Extension  Company. 

Accamolators. — "Of  all  the  batteries  on  the  land, 
there  8  none  like  E.P.S." — is  or  should  be  the  motto  of  the 
Electrical  Power  Storage  Company.  They  are  known  far 
and  wide  ;  wherever,  in  fact,  electricity  has  penetrated, 
and  now  that  they  are  cheaper,  tliey  will  be  more  used  and 
more  appreciated.  We  have  received  the  catalogue  and 
price-list,  accompanied  by  the  kind  of  notice  that  con- 
tractors and  engineers  appreciate  :  "  We  are  considerably 
reducing  our  prices  on  and  after  the  3rd  prox."  Easter  will 
therefore  be  a  mark  of  some  importance  in  the  electrical 
circles,  for  this  reduction  runs  as  much  aa  15  or  20  per 
ceat.,  and  there  is  that  with  which  to  make  a  profit  in  the 
difiference.  This  all  shows  a  healthy  state  in  the  accumu- 
lator market,  and  what  with  firms  failing  or  dropping  out 
here  and  there,  we  require  a  stimulus  in  electrical  trade* 
Truth  to  say,  dynamos  are  cheap  enough,  accumulators 
though  dear,  are  getting  cheaper,  and  lamps  will  before 
long  be  at  the  price  of  chimney-glasses.  Extended  business 
is  the  watchword  of  the  future,  and  the  reduction  in  E.P.S, 
cells  which  we  note  is  one  of  the  means  to  this  end.  The 
atalogue  contains  full  particulars  of  all  kinds  of  accumu- 
ators  and  testing  instruments,  cut-out  switch,  and  other 
charging  and  discharging  apparatus  are  shown. 

Steam-Eng^e  or  Dynamo  Efficiency. — One  of  the 
S{)eaker8  in  the  discussion  at  the  recent  National  Electric 
Light  Association  meeting  said  ;  *'  We  suffer  a  relatively 
heavy  loss,  because  up  to  the  present  time  our  incandescent 
lamps  give  usbut  a  small  portion  of  theenergy  they  receive — 
in  the  form  of  light.  I  estimate  that  out  of  the  1,000  b.p. 
that  the  central-station  man  buys  in  the  form  oE  energy  in 
coal,  he  may  be  able  to  sell  2*8  in  the  form  of  tight.  He 
has  lost  in  the  various  steps  about  930  h.p.  before  he  has 
eached  the  dynamo.  In  the  electrical  apparatus  down  to 
the  lamp  he  loses  continually.  I  am  glad  to  know  that  the 
3team  engineers  are  attacking  this  problem  of  waste  energy 
in  the  steam  plants  in  a  way  that  promises  success."  We 
have  alluded  to  the  improvements  in  the  steaming  power 
of  water-tube  boilers,  but  the  greater  part  of  this  enormous 
loes  is  almost  unavoidable  under  present  conditions  of 
working.  Perhaps  when  we  work  with  cold  engines  and 
liquefied  air  supplies  the  power,  a  greater  engine  etfi- 
cioDcy  may  be  looked  for.  Here,  indeed,  is  where  professors 


find  their  true  research  work — to  show  engineers  other 
ways  of  obtaining  energy  from  engines  and  insisting  on  the 
pointa  where  saving  can  be  made  in  present  forms.  Every 
engineer  ought  to  have  a  diagram  in  his  office,  for  the 
stimulation  of  the  younger  generation,  showing  the  percen- 
tage of  useful  effect  on  present  machinery  per  ton  of  coal. 

Newspaper  Index. — It  is  difficult  to  imagine  any- 
thing fresh  in  the  way  of  newspapers,  yet  wo  have  received 
one  this  week  that  is  in  every  way  worthy  of  support, 
Curtice's  Inde^  of  Periodical  Literature  is  a  weekly  indexed 
catalogue  of  many  hundreds  of  references  to  important 
subjects  dealt  with  in  daily,  weekly,  and  monthly  papers 
and  journals.  Messrs.  Romeike  and  Curtice's  press-cutting 
agency  is  well  known,  and  though  it  was  but  a  step 
from  laBU^ng  cuttings  to  publishing  an  index  to  them, 
this  step  has  not  before  been  taken.  Now  a  reader 
interested  in  any  subject  can  see  what  references  are 
made  to  it  in  the  articles  in  all  newspapers,  be  it  on 
politics,  engineeriiig,  teaching  of  languages,  electricity, 
pictures,  books,  poems,  or  personalities.  The  items  are 
carefully  tabulated,  and  any  article  will  be  sent  free  on 
receipt  of  the  price  marked,  or  will  be  type-written  at  2d. 
a  100  words  Naturally,  the  leforences  are  not  as  full  in 
the  first  number  as  they  will  be  in  the  future,  still  the 
Indej-  contains  some  2,000  references,  and  we  have  tested 
it  with  regard  to  several  eubjects  with  satisfactory  results. 
The  technical  parts  are  not  so  full  as  the  others,  but 
journals  can  remedy  tbis  by  sending  to  Mr.  &iward 
Curtice,  221,  High  Holborn,  near  the  British  Museum. 
The  volumes  may  be  consulted  at  this  address  by  the 
public  during  office  hours.  The  price  of  this  Indejc  is 
12a.  Sd.  a  year,  post  free,  and  we  can  imagine  it  will  be 
found  of  the  greatest  use  to  many  men  in  many  lands. 

Victoria  Undergroand  Railway. — The  Select 
Committee  of  the  House  of  Commons  presided  over  by 
Sir  J.  Kennaway,  have  considered  the  Edgware-road  and 
Victoria  Electric  Bailway  Bill  in  an  enquiry  extending 
over  four  days.  Several  witnesses  testified  to  objections 
to  the  railway  in  Groevenor-gardens.  Mr.  A.  Giles,  past- 
president  C.E.,  thought  there  was  risk  to  be  feared  in  the 
process  of  construction,  because  the  crown  of  the  tunnel 
would  be  separated  by  only  12ft.  or  13ft.  from  the  cellars 
of  the  houses.  Mr.  Eustace  Balfour,  agent  for  the  Duke 
of  Westminster,  said  this  was  an  elementary  scheme 
and  an  isolated  effort  to  deal  with  the  question  of  fluctuat- 
ing traffic.  The  Duke  of  Westminster,  acting  chiefly 
on  behalf  of  his  lessees,  objected  to  the  scheme  on  the 
ground  that  it  did  not  form  any  part  of  a  broad  metro- 
politan scheme  for  subterranean  traffic.  The  engineering 
details  did  not  seem  to  have  been  sufficiently  thought  out, 
and  it  would  be  a  great  pity  if  ground  should  be  taken 
up  which  would  possibly  injure  the  houses  in  the  neigh- 
bourhood, unless  it  formed  a  portion  of  a  large,  broad 
scheme  to  benefit  London  as  a  whole.  Mr.  Pembroke 
Stephens,  (j-C,  answered  for  the  promoters.  The  chief 
objection,  however,  especially  by  the  London  County 
Council,  was  that  injury  would  be  done  to  Hyde  Park- 
corner,  where  it  was  proposed  to  erect  a  station  in  the 
roadway.  The  committee,  after  careful  consideration, 
decided  that  the  preamble  of  the  Bill  was  not  proved,  and 
the  scheme  is  therefore  rejected. 

Electricity  in  Art  and  Idteratare. — Electricity  in 
other  forms  than  the  telegraph  is  now  made  part  of  plot 
and  scene  in  modem  novels.  Electric  light  also  is  taking 
its  place  in  art — the  artistic  light  long  adopted  by  artists 
begins  to  be  seen  in  their  pictures.  In  novels,  Justin 
McCarthy's  story  of  "  The  Dictator,"  now  running  in  th 
young  and  overgieeu  ff^c^stmififiter  Gazette^  make"  *^ 
point  of  the  electric  light  iu  Sir  Hu\)ert'«  « 
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wbere  the  explosion  occurs.  The  glass  globes  are  shattered, 
the  light  goes  out,  but  the  eagineer-in-charge  cornea  earlj 
on  the  sceue  to  put  matters  right.  Electrical  euginoors  are 
getting  iuto  novels — in  small  parts  as  yet.  Soon  they  will 
take  the  place  of  the  wonted  canal-building  hero.  Dr. 
Conaa  Doyle  tried  his  hand  at  introducing  electricity  in  a 
short  story  a  while  ago,  but  if  the  truth  be  told,  he  made  a 
sad  hash  of  Ohm's  law  and  electrostatics  :  the  advertisers' 
tag,  "  Electricity  is  life,"  seems  to  have  been  his  idea — 
an  extra  strong  shock  made  the  villain  death  proof.  We 
know  some — well,  not  villains^  but  engineers — who  on  this 
count  might  live  to  the  millennium.  Frank  Stockton,  we 
hear,  is  writing  an  electric  novel  in  the  Electric  Sparky  a 
paper  that  aims  at  being  more  popular  and  amusing 
even  than  the  Lightning  of  this  side  the  water.  Edison's 
novel  has  not  "  come  ofT,"  as  the  racing-men  say — he  has 
found  his  time  too  much  taken  up  in  discovering  bow  to 
generate  electricity  from  heat.  In  art,  we  see  electric  light 
shines  in  Mr.  Solomon's  picture  which  is  to  adorn  the 
Royal  Academy  this  year.  A  very  high  claas  dinner  party 
is  the  subject  of  the  picture,  and  a  striking  feature  is  its 
illumination  by  electric  light.  Even  Shakespeare  is  now 
dragged  in  to  point  a  moral  on  transmission  of  power. 
The  motto  of  Prof.  Forbes,  of  Niagara,  at  the  recent  cort- 
vention,  was  understood  to  be  :  "  Oh,  what  a  fall  was  there, 
my  countrymen  I  "  This  may  be  badinage,  but  it  illus- 
trates the  signs  of  the  times — the  influence  of  electricity  ia 
everywhere. 

Electric  Supply  by  Oas  Companies. — The  follow- 
ing auggestive  letter  from  Mr.  S.  Carpenter,  of  the  Dorking 
Gasworks,  appears  in  the  Journal  of  Gas  Lighting  :  **  As  the 
demand  for  electricity  for  various  uses  is  increasing,  it 
becomes  a  debatable  point  as  to  whether  it  would  not  be 
wise  and  expedient  for  gas  companies  tu  supply  this 
demand.  In  the  present  state  of  the  law  regulating  gas 
undertakings,  gas  companies  cannot  use  the  capital  raised 
by  their  gas  undertaking  for  any  other  purpose  than  for 
the  manufacture  and  sale  of  gas.  Why  gas  companies 
should  be  debarred  from  selling  light  in  any  other  form 
when  demanded  by  their  consumers  is  a  question  which 
should  receive  the  consideration  of  every  person  connected 
with  gas  undertakings^  and  it  is  for  the  purpose  of  drawing 
attention  to  this  matter  that  I  now  address  you.  I  have 
been  approached — and  no  doubt  other  managers  have  been — 
by  gas  consumers  who  say  :  '  We  should  like  to  have  the 
electric  light ;  and  we  think  the  gas  company  can  supply 
it  as  cheaply  as  anyone.  Why  do  you  not  supply  it  ? '  I 
think  there  can  only  be  one  answer  to  this,  and  that  is  the 
gas  company  should  supply  the  want.  I  do  not  intend  to 
discuss  the  pros  and  cons,  of  electric  lighting,  but  I  think 
most  of  us  will  agree  that  it  has  come  to  stay,  and  profits 
can  be  made  from  the  supply  of  electricity  if  a  proper 
charge  be  made  therefor.  I  am  of  opinion  that  if  the 
Board  of  Trade  were  approached  by  a  representative  body 
suchas  the  Gras  Institute  or  the  Institution  of  Gus  Engineers, 
who  would  have  no  dithculty  in  proving  that  it  would  be 
for  the  mutual  benefit  of  consumer  and  shareholder,  they 
would  be  disposed  to  reconsider  the  matter  as  to  separate 
capital.  Their  policy  has  been  in  the  past  that  of  protect- 
ing the  gas  shareholders  against  any  loss  that  might  occur 
in  the  electric-light  department,  should  the  two  be  worked 
together ;  but  I  think  directors  may  be  credited  with  at 
least  as  much  ability  in  the  management  of  the  electric 
lighting  department  as  they  have  previousiy  exercised  in 
the  gas  department."  This  indicates  a  stirring  of  the 
interests,  and  a  tardy  recognition  that  electric  light  has 
really  come  to  tight  gas  in  the  supply  of  illumination. 
We  fancy  the  suggestion  is  too  late,  and  that  competition, 
'jot  coalition,  is  the  order  of  the  day  at  the  Boani  of  Trade. 


Arc  Lamps. — The  brilliance  of  the  electric  arc  for 
street-lighting  is  becoming  popular,  and  soon  no  town  of 
any  claim  to  front-rank  size  will  be  without  its  public  arc 
lamps.  Opportunely,  therefore,  Messrs.  Crompton  and  Co., 
ever  ready  to  provide  for  a  demand,  and,  if  necessary, 
create  one,  are  issuing  a  new  price-list  of  arc  lamps  and 
accessories.  The  old  type  DDo,  if  not  exactly  like  the 
"dodo,"  is  rapidly  being  hard  pressed  by  a  newer  and 
steadier  rival.  The  well-known  form  of  Crompton  arc  lamp 
has  long  been  a  favourite,  and  for  situations  where  the  lamps 
are  exposed  to  rough  usage  and  weather  has  been  found  very 
satisfactory.  But  the  establishment  of  central  stations  has 
caused  a  demand  for  arc  lamps  for  shops  and  street-lighting, 
where  a  lighter  and  more  compact  lamp  is  desirable — one 
that  shall  also  burn  with  the  extreme  of  steadiness.  A  new 
lamp  under  the  Crompton-Pochin  patents  has  been  designed, 
and  minufacturing  arrangements  are  being  made  for  executing 
orders.  Careful  tests,  extending  over  long  periods  of  time, 
have  been  made  with  recording  instruments,  and  these  have 
shown  that  both  the  volts  and  the  watts  in  the  arc  in  this 
lamp  remain  constant  within  2  or  3  per  cent.,  and  the  light 
is  therefore  correspondingly  steady  ;  the  consumption  of 
carbons  is  also  reduced  on  account  of  this  steadiness.  With 
these  lamps,  burning  14mm.  carbons  above  and  9mm. 
caibons  below,  a  light  of  1,200  c.p.,  measured  at  an  angle 
of  30deg.  from  the  horizontal  line,  has  been  obtained  ia 
practice  with  6'9  amperes  and  39  volts,  or  270  w&ttt,! 
The  terminals  are  so  arranged  that  the  act  of  opening^ 
to  inspect  the  lamp  cuts  it  completely  out  of  circuit, 
and  the  body  of  the  lamp  is  insulated,  making  it  very 
safe  to  handle.  Two  patterns  are  mad^-^— single  and 
double  carbon.  Both  theae  are  focussing  lamps,  the  arc 
maintaining  a  constant  fiosition  in  the  globe.  The  lamps 
have  no  springs,  and  require  no  adjustmctit  on  erection. 
The  lamps  arc  made  for  photographic  purposes,  and  are 
wound  for  alternate  currents.  Arc  lamp  sundries  are 
tabled,  priced,  and  codified  with  code  words  that  cannot  he 
forgotten,  from  *' timberhead "  to  "tinworms,"  whatever 
these  may  be — perhaps  the  springs  which  are  now  taken 
out  of  the  Crompton-Pochin  lamps.  It  is  a  very  neces- 
sary catalogue  for  public  authorities,  contractors,  shippers, 
and  engineers. 

Train  -  Lighting  in  Ireland.  —  The  Irish  Great 
Northern  Railway  has  done  well  in  introducing  the  electric 
light  in  its  railway  carriages.  On  Saturday  a  public  trial 
view  was  given  of  the  lighting,  and  a  number  of  gentlemen 
were  afforded  an  opportunity  of  testing  the  efEciency  of  the 
electric  installation  on  the  train  as  well  as  the  system  of 
heating  the  carriages  by  steam.  A  new  train  of  five  , 
carriages — one  first-class  and  saloon,  with  two  lavatories, 
one  second-class,  and  two  third-class,  with  guard's  van — left 
Dublin  for  a  run  to  Drogheda  and  back,  the  electric  light 
being  fully  on  during  the  double  journey.  Mr.  Robertson, 
general  manager,  and  Mr.  T.  Wallace,  superintendent  of  the 
Hue,  with  Mr.  Hornsby,  of  the  Midland  Great  Western  Com- 
pany, travelled  by  the  train,  while  the  general  arrangements 
were  carried  out  under  the  supervision  of  Mr.  J.  W.  Woods, 
locomotivesuperintendent^and  Mr,  Maurice  Pitman,of  Messrs. 
William  Curtis  and  Sons,  Middle  Abbey-street,  by  whom  the 
installation  and  the  heating  arrangements  were  executed. 
The  trial  was  in  every  sense  a  complete  success,  and  the 
Great  Northern  Company  are  to  be  congratulated  on  their 
public  spirit  and  enterprise.  A  combined  dynamo  and 
accumulator  system  is  used.  The  installation  for  the  five 
carnages  consists  of  65  incandescent  lamps  of  5  c.p.  and 
6  c.p.,  so  that  it  can  be  seen  a  very  good  light  is  obtained. 
The  current  is  supplied  from  accumulators  in  the  guard's 
van,  these  accumulators  being  capable  of  supplying  the 
whole  of   the  train   for  three  hours  without  using  the 


I 


4 


i 


lynamo.  The  dynamo  is  also  fixed  in  the  guard's  van,  and  is 
biven  off  the  axle  of  that  carriage.  While  the  train 
pemains  at  a  station  the  lam|>8  are  fed  from  the  accumula- 
Ora  only,  but  as  soon  as  the  carriages  assume  a  speed  of 
K)  to  35  miles  an  hour  the  dynamo  is  automatically  cut 
into  the  circuit,  charging  the  accumulators,  and  at  the 
ftme  time  supplying  light  to  the  train  There  is  a  battery 
of  25  accumulators  in  the  guard's  van.  In  each  of  the 
lecond  and  third  class  carriages  there  are  two  6-c.p.  incan- 
icficent  lamps,  placed  in  the  roof  and  provided  with  suitable 
reflectors.  In  the  first-claas  there  are  four  five-candle  incan- 
descent lamps  with  reflectors  ;  these  are  fixed  under  the 
^hat-raoks,  which  is  found  a  convenient  arrangement  for 
^nading  purposes.  Three  of  these  lamps  in  each  carriage 
nave  separate  switches,  enabling  passengers  desirous  of 
Bleeping  to  tui-n  them  off,  but  the  fourth  one  cannot  be 
interfered  with,  and  remains  illuminated  during  the 
journey  or  until  turned  off  at  the  guard's  van.  It  may  be 
mentioned  that  while  all  the  fittinc;B  were  done  by  Messrs. 
Curtis  and  Sons,  the  dynamo  was  supplied  by  the  General 
Electric  Traction  Company,  of  London,  and  was  specially 
made  for  the  Great  Northern  liailway  Com[)any. 

Zlectrioal    Preparation  of    Uranium.  —  In  the 

course  of  a  note  presented  on  this  subject  by  M.  Moissan 
to  tho  Paris  Academie  des  Sciences,  ho  mentions  that  the 
■Use  of  an  electric  furnace  allows  of  the  rapid  preparation 
kf  refractory  metals  which  were  formerly  difficult  to  obtain. 
f£o  accomplish  this  object,  it  is  only  necessary  to  placn  in 
the  cavity  of  a  lime  furnace  a  certain  quantity  of  magnesia, 
,.  which  is  absolutely  stable  at  the  temperature  of  the  arc, 
and  to  place  above  a  crucible  of  retort  carbon  containing 
the  mixture  of  carbon  and  of  oxido  to  bo  reduced.  Whe?i 
the  metal  is  volatile,  a  current  of  hydrogen  is  passed 
through  the  furnace,  and  the  metallic  vapours  are  cun- 
densed  in  a  cool  receiver.  In  this  martncr  cidciumj 
^rium,  and  strontium  are  pre|>aretl.  If  the  metal 
is  not  sensibly  volatile,  it  remains  at  the  bottom 
of  the  crucible  in  the  form  of  an  ingot.  This  is  the 
ease  with  uranium.  M.  Peligot  has  already  obtained, 
but  with  great  difficulty,  metallic  uranium  in  small  quan- 
tities by  reducing  the  oxide  of  uranium  by  an  alkaline 
metal.  At  ordinary  temperatures  the  diflerent  oxides  of 
uranium  cannot  be  reduced  by  carbon,  but  such  is  not  the 
case  with,  as  already  mentioned,  the  high  temperatures  of 
the  electric  furnace.  The  metal  is  obtained  by  calcining,  in 
a  porcelain  cup,  nitrate  of  uranium,  which  can  be  prepared 
in  great  purity.  There  then  remains  a  reddish  mixture  of 
•eaquioxide  of  uranium  and  of  gieen  oxide,  U3O4.  To  this 
Inixture  is  added  a  little  powdered  caibon,  and  the  whole  is 
ttrongly  compressed  in  a  carbon  crucible.  By  submittingthis 
Biixture  in  an  electric  furnace  to  the  action  of  an  arc  produced 
by  a  current  of  450  amperes  at  60  volts,  the  reduction  is 
completely  effected  in  a  few  moments.  After  having  cooled 
the  crucible,  a  metallic  ingot,  of  brilHant  fracture  and  great 
I  hardness,  is  taken  from  the  furnace.  This,  when  thrown 
'  upon  the  porcelain,  or  when  the  fragments  are  agitated  in 
a  glass  bottle,  gives  brilliant  sparks  by  the  combustion  of 
■mall  portions  of  the  ore.  There  is  thus  produced,  although 
with  much  greater  brilliancy,  a  phenomenon  analogous  to 
the  combustion  of  particles  of  iron  which  take  fire  by  simple 
friction  in  the  air.  The  percentage  of  uranium  prepared 
in  this  manner  is  tolerably  large.  One  experiment,  lasting 
12  minutes,  yielded  from  200  to  220  grammes.  Tho  600 
grammes  which  M.  Moissan  showed  to  those  present  at  the 
meeting  had  been  prepared  on  three  occasions,  each  reduction 
only  occupying  about  10  minutes.     A  qualitative  analysis 

tahowed  that  the  specimens  consisted  only  of  uranium  and 
carbon.  Tests  of  various  samples  gave  the  following 
percentages:  (1)  uranium  86'25,  carbon  1350;  (3)89-46 


and  1103;  (3)  8910  and  10'24;  and  (4)  9670  and  5 '02 
respectively.  These  carbides  of  uranium  decomposed 
water  slowly  at  ordinary  temperatures,  and  their  fusing 
point  is  much  higher  than  that  of  platinum.  Thus,  by 
direct  reduction  from  oxides  of  uranium  at  high  tempera- 
ture real  cast  uranium  can  be  produced. 

Eleotrio  Lighting  of  Geneva. — ^A  concession   was 
granted  in   1887   by  the  municipal  authorities  of  Geneva 
to  the  Soci^te  d'Appareillage  Electrique  for  the  establish- 
ment of  a  central  station  for  the  supply  of  light  to  private 
consumers.     In   ItiOl  this  company  acquired  the  works  of 
MM.  Cuenod,  Sautter,  and  Co.,  of  G^eneva,  and  has  since 
then  boon  known  as  the  Compagnie  de  llnduatric  Elec- 
trique.    The  station  is  arranged  on  the  continuous-current 
system,  with  distribution  on  the  three-wire  aystem.     The 
laying  of   the  cables   and  installation  of   the  generating 
plant  took  place  in  1887,  and  from  the  end  of  that  year 
the  station  has  been  in  operation  since   without  any  inter- 
ruption, and    the    service  has  steadily  developed.      The 
number  of  lamps  supplied  is  about  8,400  of  15  c.p.     The 
station  contains   five    independent    groups  of    generating 
machines,  of  which  four  are  of  200  b.p.  each,  and  the 
other,  specially  for  day  service,  is  ot  25  h.p.     On  account 
of  tho  distribution  on  the  three-wire  system,  each  group 
comprises  two  similar  dynamos  ;  these  two  are  driven  by  a 
turbine  placed  between  them.      The  dynamos,  made  by 
MM.   Cuenod,   Sautter,   and    Co.,  each  give  600  amperes 
at  110  volts,  and   it   was    owing  to  their    low   angular 
speed  that    they   could    be    coupled    direct  to   the   tur- 
bines by  means  of  the    now  well-known  Raffard  elastic 
coupling.     The  turbines  receive  their  water  under  pressure 
from  tho  nntnicipal  water  distributing  service  of  the  Rhone, 
tho  water  being  received  at  a  constant  pressure  of  13  atmo- 
spheres (li)5lb.),  corresponding  to  a  fall  of  130  metres.  Tho 
turbines  run  at  350  revolutions,  and  notwithstanding  the 
little   space    that  thoy  occupy  they  develop,  as  already 
mentioned,  200  h.p.     These  were  made  by  MM.  Faesch 
and  Piccard,  of  Geneva,  and  who,  by-tho-bye,  constructed  the 
5,000-b,p.  turbines  for  the  Cataract  Construction  Company, 
who  are  putting  down  the  Niagara  Falls  plant.     The  tur- 
bines are  fitted  with  Piccard's  automatic  regulators,  which 
keep  the  speed  constant  independently  of  the  variations  in  the 
lighting,  and  which  act  upon  the  vanes  bymeans  of  mechanism 
which    the    inventor   terms   "  Servomoteur  hydrauHque." 
The  distributing  switchboard  is   similar  to  that  adopted  in 
all  continuous-current  stations.     Each  dynamo  is  provided 
with  an  automatic  switch  to  prevent  short-circuiting.     The 
cables,   which   are  all  laid  underground,  were   made  by 
Messrs.    Siemens  and   Halske,  of  Berlin,   there  being   11 
feeders,  which  are  calculated  for  a  loss  of  5  per  cent,  and 
the  difieronce  in  pressure  in  the  different  parts  of  the  town 
never  exceeds  1'5  volts.     Current  is  charged  to  consumers 
either  by  energy  meters  or  by  horal  meters,  the  former 
being    of     the     Aron     and     Batault    and    Brilliu    type, 
and    the    latter    of     the    company's    own     manufacture. 
In     view    of    the    increasing    demand     for    light,    the 
company   decided   to    extend   its    sphere    of   operations, 
and    accordingly    a    second    station,    this    time    on    the 
alternating-current   system,    was   built.      This  serves   the 
external  portions  of  the  town,  the  generating  E.M.F.  being 
2,400  volts,  which,  by  means  of  transformers,  is  reduced  to 
110  voltti  and  distributed  on   the  three-wire  system.     This 
station  contains  at  present  one  alternator  of  50  h.p.  and 
two  of  200  h.p.,  each  of  which  is  driven  by  a  high-pressure 
turbine      The  exciters  are  mounted  on  the  shafts  of  the 
generators.     The  cables  are   concentric,   are   laid   under- 
ground,  and  form  two  circuits  capable  of  dealing  with 
future  extensions  in  the  demand  for  light.     No  less  than 
21  transformer  stations  or  boxes  ace  iu  uai^. 
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PADDINGTON  CENTRAL  STATION. 

(Concluded  from  page  287.) 

The  working  load  on  each  of  the  alternators  is  about  100 

amperes  1,050  volts,  the  speed  being  600  revolutions  per 

minute.     They    are    each    driven    by   eight  ropes    l|in. 

diameter  from   the  engine  flywheels,  which  are   Hft.  in 

:  diameter,  running  at   100  revolutions  per   minute.     The 

larmature  is  42in.  diameter,  having  an   iron  core  9in.  deep, 

Iwound  with  20  coils  joined  in  two  parallels,  and  it  revolves 

[between  two  rings  of  field  magnets,  there  being  20  poles  in 

teach  ring,  thus  giving  at  600  revolutions  per  minute  a 

^frequency  of  100  per  second.     As  will  be  seen  from  the 

illustration  in  our  issue  of  the   10th  inst.,  the  yoke  rings 

are  provided  with  racking  gear,  and   are  so  designed  that 

the  top  half  may  bo  lifted  off  when  it  is  necessary  to  remove 

the  armature.     It  is  not  proposed  to  run  the  machines  in 

parallel,  but  any  number  of  circuits  may  be  run  from  one 

machine.     As  regards  excitation  of  the  alternators,  there 

is  a  board  for  this  purpose,  so  arranged  that  either  one  of 

the  two  exciters  or   both   together   may  be   used.     One 

exciter,  however,  is  capable  of  exciting  the  five  alternators. 


The  main  from  every  dynamo  passes  first  to  a  double- 
pole  main  cut-out  magnetic  switch,  which  is  got  to  act 
when  any  short  circuit  causes  extra  current  to  flow  in  any 
dynamo  circuit,  and  in  such  case  the  circuit  would  be 
immediately  broken,  saving  the  mains  and  dynamo  from 
burning.  Above  this  first  switch  is  a  double-break  double- 
pole  switch,  which  can  be  pulled  up  or  down,  connecting 
into  either  of  two  alternative  circuits  as  desired.  Each  of 
these  circuit  switches  is  connected  to  two  upright  bars, 
through  which,  by  plugs,  connection  can  be  made  to  any  of 
the  dynamoH.  All  the  circuit-plugs  are  provided  with 
screw  threads  for  the  back  contact,  the  front  fit 
being  taper,  thus  ensuring  a  perfect  contact,  not 
liable  to  work  loose  under  any  circumstances. 
There  are  two  sets  of  these  upright  bar  connections 
for  every  circuit,  and  the  spare  set  can  be  cut  in  by 
simple  movement  oi  the  lever  handle  should  anything  go 
wrong  with  any  dynamo,  or,  as  is  more  usual,  when  the 
load  growing  heavier  the  circuits  require  to  be  subdivided 
over  several  dynamos,  or  vice.  vtisA,  Above  the  switches 
are  Hartmann  and  Braun  ammeters  and  voltmeters,  and 
each  circuit  is  surmounted  by  a  small  transformer,  which 


SwftchboKTd  at  FkddlDgton  Central  Station 


The  switching  arrangements  are  very  perfect  and  con- 
venient. The  main  switchboard  is  manipulated  from  a 
gallery  at  which  an  attendant  is  stationed  during  working 
hours.  The  exciter  switchboard  is  below  the  gallery, 
and  from  this  the  current  can  be  switched  into  any 
of  the  large  altematora.  The  resistances  are  placed 
above,  on  the  gallery,  and  regulating  resistance  switches 
are  here  under  the  hand  of  the  attendant  to  vary 
either  the  fields  of  the  exciter,  or  the  current  from  the 
exciter  to  the  fields  of  any  alternator.  The  main  switch- 
board is  a  magnificent  piece  of  workmanship,  mounted  on 
marble,  and  fitted  with  every  convenience  for  easy  switch- 
ing or  changing  of  circuits.  Arrangements  are  made  for 
eight  dynamos  and  eleven  main  circuits  ;  not  all  of  these 
are  yet  in  use.  There  are  five  dynamos  ready  for  running, 
and  at  present  there  are  two  circuits  of  60  amperes  each, 
so  that  one  dynamo  is  at  present  sufficient,  or  two  at  most 
at  the  heaviest  time.  Two  out  of  the  eleven  main  circuits 
are  kept  for  trunk  mains  to  connect  with  the  company's 
other  sUtioDs  in  case  of  accident.  A  special  Post  Office 
ABC  telegraph  is  run  to  the  other  stations  for  ease  of 
commuwcatwu. 


reduces  its  current  to  100  volts,  on  which  a  test  lamp  is 
kept  burning.  Below  all  thiR,  under  the  gallery,  near  the 
ground,  are  the  double-pole  cut-outs,  subdividing  the  high- 
pressure  circuits  before  they  go  out  into  the  mains,  each 
separate  exterior  circuit  being  safeguarded  by  a  double  fuse. 
The  first  fuse  is  of  fusible  soft  wire,  passing  over  a  slate 
partition  to  prevent  arcing.  Still  further  to  reduce  any 
possibility  of  arcing,  a  second  fuse  of  high-resistance 
German-silver  wire  of  considerable  length  is  placed  on  the 
same  circuits.  Switch  lever  handles  enable  any  single 
circuit  to  be  cut  out  for  repair  or  testi&g  with  the  greatest 
ease. 

The  general  arrangement  of  the  switchboards  and  cables 
is  due  to  the  engineer  of  the  Metropolitan  Company,  Mr. 
F.  Bailey.  As  will  be  seen  from  our  illustration,  the  main 
switchboard  is  erected  somewhat  above  the  floor  level, 
with  a  platform  in  front,  which  is  reached  by  a  short 
staircase — the  attendant  can  therefore  get  a  good  view 
over  the  whole  of  the  engine  and  dynamo  room. 

No  public  electrical  ceremony  is  now  complete  without 
an  exhibit  of  electrical  cooking,  and  the  inspection  of  the 
Paddington  station  was  no  exception  to  this  rule.     Messrs. 


rof  everyone,  attended  by  delicate  puff-cakea  made 
he  deit-handed  lady  cooks,  and  baked  in  Cromptou's 
ric  OTen,  Cigar-lighters,  foot-warmera,  couservatory- 
ars,  and  all  conceivable  beating  arrangements  were  on 
*.     An  exhibit  of  electric  cookery  and  heating  will  bo 


description  of  the  new  station  is  the  streetrlighting.  No 
arrangements  have  been  yet  made  for  arc  lighting  in  the 
streets,  and  this  is  a  pity  from  several  points  of  view.  The 
public  do  not  get  the  benefit  in  the  streets  of  the  latest 
and  moat  brilliant  lighting,  and,  oti  the  other  hand,  the  com- 


Electrto  Oven. 


permanently  at  the  station.  It  is  whispered  that 
ngements  are  likely  to  be  made  by  certain  companiee 
supply  of  electricity  in  the  daytime  for  heating  pur- 
»  from  separate  meters  at  something  like  4d,  per 
^  and  there  is  little  doubt  such  arrangements  would 
^pth  customer  and  company.     If  this  example  be 


pany  do  not  get  the  advertisement  that  they  should  have 
for  their  supply.  With  arc  lights  down  the  principal 
streets  everyone  knows  electric  light  is  laid  on,  consider 
the  desirability  of  having  it  themselves,  and  very  soon  send 
in  their  orders.  This  has  been  especially  found  the  case  in 
St.  Pancras,  where  the  whole  available  Bup\)lY  ^^^  ^^^^ 
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quickly  taken  up.  The  same  may  be  said  for  the  City, 
Then  why  ie  it  not  dooe  by  the  Metropolitan  Company  ? 
The  answer  has  been  that  it  is  too  expensive.  The  com- 
pany maintain  that  it  would  not  pay  to  run  arc  lamps 
under  £40  a  year.  This,  we  think,  is  a  mistake  from 
tactical  and  financial  points  of  view.  It  is  not  as  if 
the  pipes  had  to  be  run  specially  in  Paddington. 
The  pipes  are  already  laid.  Forty  arc  lamps  can  be  run 
on  a  No.  10  wire,  and  several  such  wires  could  be 
run  without  taking  up  much  room  or  causing  very 
much  trouble  or  expense.  The  establishment  of  one  or 
two  arc  machines,  when  the  station  is  running  and  steum 
is  kept  up,  is  not  such  a  great  additional  cost — there  would 
be  simply  the  extra  fuel,  the  carbons,  and  trimmers'  time, 
with  interest  and  depreciation  on  the  extra  machinery.  It 
would  be  more  nearly  the  case,  judging  from  the  experience 
at  St.  Pancras,  that  the  charge  of  X26  or  £30  a  year  per  arc 
would  give  a  profit  of  £5  or  so  per  lamp,  besides  giving 
the  public  a  splendid  light  and  the  company  a  magnificent 
advertisement — advantages  which  it  would  be  worth  while 
I  taking  a  little  trouble  of  amicable  arrangement  between 
■engineers  and  Vestry  to  secure.  This  may  come  in  time, 
'  and  we  hope  it  will  come  soon. 

We  have  here  touched  upon  the  various  points  in  a 
central  electric  station  that  is  extremely  interesting  as 
being  the  very  latest  iu  alternate-current  practice  in  Eng- 
land. The  station  is  roomy, clean,  exceedingly  well  arranged 
and  convenient,  comprising  the  highest  class  of  machinery, 
and  is  one  that  is  well  worth  a  visit  from  engineers  or 
members  of  corporations  who  are  interested  in  the  establish- 
ment of  central  electric  snpply.  It  is  esptecially  to  be 
recommended  to  the  notice  of  those  benighted  individuals 
who  still  seem  to  believe  that  electricity  is  in  its  infancy. 
The  answer  to  this  fatuous  saying  should  be :  *'  Go  to 
Paddington." 


THE  INCANDESCENT  LAMP  FROM  A  COMMERCIAL 
STANDPOINT* 

BY  CALVERT  TOWNLEY. 

All  modern  commercial  forms  of  electric  incandescent 
lamps  in  this  country  are  similar  in  that  each  produces 
b'ght  by  he'iting  to  incandescence  a  hard  carbon  burner 
of  comparatively  high  resistancOj  enclosed  in  a  glass  re- 
ceiver from  which  the  oxygen  has  been  largely  ex- 
hausted. We  know  that  after  a  time  a  burner  so  heated 
gradually  depreciates,  either  by  disintegration,  oxidation, 
or  some  other  cause,  and  is  finally  destroyed.  We  know 
that,  ef  two  similar  burners,  that  raised  to  the  higher 
temperature  will  require  less  energy  per  unit  of  light 
produced,  but  that  its  depreciation  will  also  be  more 
rapid  and  its  destruction  take  place  sooner.  Conserpiently, 
in  determining  the  temperature  at  which  a  carbon  should 
be  burned  to  secure  the  best  economy,  we  are  inRuenced  to 
use  a  high  temperature  on  account  of  the  first  condition, 
and  a  low  temperature  on  account  of  the  second  condition. 

There  may  be  said  to  be  other  causes,  due  to  differences 
in  the  design  and  construction  of  various  lamps,  which  will 
affect  the  length  of  the  lives  of  their  burners,  but  it  seems 
fair  to  assume  that,  by  the  employment  of  proper  methods, 
these  causes  may  be  eliminated  in  so  far  as  they  hasten 
depreciation  in  one  carbon  more  than  in  another,  and, 
therefore,  in  discussing  the  relation  between  the  life  and 
efficiency  of  different  lamps,  we  may  consider  simply  the 
characteristics  of  their  burners. 

For  convenience  in  discussion,  we  may  divide  the  com- 
mercial lamp  burners  into  three  classes — viz. :  First.  The 
untreated  or  natural  burners  used  in  the  Edison  lamps. 
Second.  The  treated  or  flashed  burners  used  in  the  Sawyer- 
Man,  Thomson-Houston,  Beacon,  and  a  number  of  other 
lamps.  Third.  What  we  may  call  the  super-treated  burners 
used  in  the  new  Westinghouse  stopper  lamps. 

In  all  published  testa  of  the  life  of  burners  there  is 
shown  to  be  a  definite  relation  existing  between  the  life 
of  a  carbon  and  the  temperature  at  which  it  is  burned, 
this  relation  remaining  fixed  for  carbons  of  the  same 
kind,  and  varying  only  for  carbons  of  different  kinds.     If 
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we  formulate  this  relation,  it  will  assist  us  to  determine 
what  temperature  of  any  kind  of  carbon  may  be  expected 
to  yield  the  best  commercial  results  ;  that  is  to  say,  how 
much  money  it  is  desirable  to  spend  on  the  maintenance 
of  the  carbon,  and  how  much  on  the  energy  to  heat  it.  The 
:.emperature  of  a  burner  is  difficult  of  measurement.  It 
will,  therefore,  be  simpler,  and  quite  as  satisfactory,  if  we 
consider  the  relation  between  life  and  energy  conaiimed, 
expressing  the  latter  in  watt^. 

By  a  series  of  experiments  extending  over  several  years, 
and  covering  tests  of  many  thousand  lamps,  Mr.  Frank 
Stuart  Smith  has  found  the  relation  between  the  life  and 
efficiency  of  the  Sawyer  -  Man  carbons,  and  through 
his  courtesy  I  am  permitted  to  give  you  the  results. 
The  relation  is  expressed  by  the  Curve  A,  illus- 
trated herewith  in  Fig.  1,  where  the  axis  of  Y  repre- 
sents hours  life  and  the  axis  of  X  watts  per  each  candle 
of  light  produced.  As  this  relation  is  confirmed  by  so  many 
testa  made  at  different  times,  upon  lamps  of  different 
efficiencies,  and  under  the  care  of  difierent  assistants,  there 
can  be  no  reasonable  doubt  as  to  its  correctness.  From  a 
limited  number  of  experiments  made  on  many  other  lampa 
having  treated  carbons,  it  is  indicated,  as  might  be  expected, 
that  the  relation  between  the  lives  and  efficiencies  of  their 
burners  follow  the  same  general  law.  Therefore,  if  we 
assume  that  these  lamps  are  constructed  with  the  same 
detailed  attention  to  design  and  manufacture,  we  may  then 
also  assume  that  their  curves  will  not  vary  materially  froj 
that  of  the  Sawyer-Man  carbon. 

The  exact  mathematical  ezpressiou  corresponding 
this  curve  is  somewhat  complicated,  but,  as  we  &i*e  con- 
sidering the  question  from  a  purely  commercial  stand- 
point, we  may  consider  the  curve  between  commercial 
limits,  in  which  case  we  can  express  the  relation  within 
one-half  of  1  per  cent,  by  the  formula 


« 


L  =  3*7i2  E«-" 


(1) 


where  L  represents  hours  lite,  and  £  watts  per  candle. 

During  the  past  year  a  great  many  t«8ta  have  been 
made  by  Mr.  Smith  with  the  super-treated  carbons  of  the 
Westinghouse  stopper  lamps,  and  the  relation  between 
life  and  efficiency  thereby  found  to  exi^t  is  illustrated 
by  another  curve,  shown  B,  Fig.  1.  With  the  same  degree 
of  accuracy  as  above,  we  may  represent  this  curve  between 
commercial  limits  by  the  equation 


L    =5-44E  ft'^w. 


(2) 


^ 


We  note  that  this  curve  corresponds  very  closely  in  its 
gener'il  form  to  the  curve  of  the  treated  burners,  except 
that  for  a  given  efficiency  the  life  of  the  super-treated 
burner  is  always  longer.  This  is  as  it  should  be,  inasmuch 
as  the  super-treated  burner  is,  in  fact,  a  treated  burner 
which  has  been  subjected  to  an  additional  process  to  render 
it  more  stable. 

In  188S  Mr.  John  W.  Howell  presented  a  paper  before 
this  association,  in  which  be  exhibited  a  curve  stated  to 
have  been  constructed  from  the  results  of  a  large  number  of 
tests  made  with  the  Edison  or  untreated  burners.  I  have 
taken  the  liberty  of  reproducing  a  part  of  this  curve  in  this 
paper,  shown  C,  Fig.  L,  but  using  a  different  scale  of 
measurement.  It  will  be  noted  that  this  curve  is  very 
similar  to  the  curve  of  the  treated  and  super-treated 
buiiiers  \  and,  considered  between  the  sjime  commercial 
limits,  we  can  express  it  with  equal  accuracy  by  the 
formula 

L.„  =  1052E,„«-<"3 (3) 

L,^,  and  E,,^  having  the  same  significance  as  before.  For  a 
given  efficiency  we  find  the  corresponding  life  of  any  class 
of  carbon  by  tracing  a  perpendicular  line  until  it  intersects 
the  proper  curve,  the  corresponding  life  being  found  directly 
opposite  the  point  of  intersection  horizontally.  Thus,  for 
an  efficiency  of  2'&  watts,  we  find  the  life  of  the  untreated 
burner  to  be  400  hours,  of  the  treated  burner  713  hours 
and  of  the  super-treated  burner  962  hours. 

It  is  important  to  remember  thai  these  cuives  represen 
the  results    of    laboratory  test?,   in    which  the  E.M.F.  is 
kept  more  nearly  constant  than  is  ordinarily  possible  under 
the  conditions  of  central-station  lighting.     Therefore,  in 
order     to    obtain    an    expression    which    will    represent 
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ciat  conditions,  we  must  introduce  the  element  of 
»lo  KM.F.  In  Fig.  2, 1  illustrate  a  curve  verified  by 
us  and  exhaustive  tests  by  Mr.  Frank  Stuart  Smith, 
I  the  relation  between  total  energy  consumed  and 
t  emitted.  This  relation  is  such  that  a  line  dratrn 
ly  point  of  the  curve  to  0  (as  A  O)  equals  the  tangent 
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diiTerent  lamps,  the  relation  between  the  watts  consumed 
and  the  light  emitted  remains  unchanged  through  all  tests. 
We  know  that  the  resistance  of  a  heated  filament  will 
remain  practically  constant  through  the  comparatively 
small  variations  in  voltage  to  which  a  commercial  lamp  is 
subjected.  Therefore,  if  we  let  p  equal  the  per  cent,  varia- 
tion in  E.M.F.,  we  may  write  from  our  fundamental  elec- 
trical equation  (1  +p)  C»(l  +|>)  — i  whence 

r 

W,-W(l+p)«. 
By  a  combination  of  this  equation  with  formula  (i),  we 
get  the  expression  (since  _—  =  £  j. 


where  p  equals  per  cent,  variation  in  E.M.F.  due  to  com- 
mercial conditions.  Substituting  this  value  of  E,  therefore, 
in  equation  (1),  we  get  the  expression  for  the  commercial 
curve  of  the  treated  filament — 

By  substituting  the  same  value  in  equation  (2),  we  geil 
the  expression  for  the  commercial  curve  of  the  tupsr-treate4j 
filameut — 

^  (1 +!?)"•«« 

Again,  by  substituting  in  equation  (3)  we  get  the  expres- 
sion for  the  commercial  curve  of  the  untreated  filament — 


It  is,  of  course,  impossible,  within  the  limits  of  this 
paper,  to  attempt  to  express  all  conditions ;  but  by  a  com- 
parison of  laboratory  and  central-station  records  a  fair 
average  assumption  seems  to  be  that,  with  proper  atten- 
tion to  regulation,  the  commercial  variation  is  equivalent 
to  a  constant  excess  voltage  of  3  per  cent.  I  have  taken 
this  as  a  basis,  and  constructed  commercial  curves  for  the 
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tngle  made  by  such  line  with  the  axis  of  X.     It  is 
Dted  by  the  equation 

ti  =  -^L^ (*) 
uals  the  total  illuminating  power  expressed  in 
,  and  W  equals  watts,  R  being;  a  constant  which 
B  for  its  value  on  the  size  and  efficiency  of  the  lamp. 
fact,  the  radius  of  the  circle  to  which  our  tangent 
■i.    While  the  position  of  this  cxirve  varies  with 


treated}  the  super-treated,  and  untreated  filaments,  which 
are  shown  as  dotted  lines  in  Fig.  1  and  designated  as  A,  B, 
and  C  respectively.  It  now  becomes  possible  to  calculate 
accurately  the  eflRciency  at  which  any  class  of  lamps  should 
be  burned  in  order  that  they  may  yield  the  best  economy. 

It  is  important  to  note  the  great  effect  that  a  comparsr^ 
tively  small  rise  in  E.M.F.  has  on  the  life  ot  a  lamp.     Any 
neglect  to  maintain  the  best  possible  regulation,  therefore, 
will  result  in  an  increased  bill  for  lamp  renewals  entirely 
out  of  proportion  to  the  variation  in  voltage  itaeU, 
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The  condition  of  the  incandescent  lighting  business 
throughout  the  country  is  undeniably  prosperous.  Every- 
where central  •  station  companies  are  wiring  additional 
lights  or  preparing  to  increase  the  capacity  of  their 
XDacbinery.  We  will  not  be  far  wrong,  therefore,  if  we 
assume,  in  the  consideration  of  our  subject,  that  the 
central-station  company  has  a  market  for  all  the  lamp 
hours  it  can  furnish  during  a  certain  portion  of  the 
day's  run  With  this  assumption,  let  us  formulate  an 
expression  for  the  profit  in  incandescent  lighting,  then 
we  may  determine  what  conditions  will  give  this  profit 
a  maximum  value.  In  the  consideration  of  this  matter 
I  have  taken  as  the  unit  of  value  one  16-candle  lamp  hour, 
assuming  that  what  the  public  want  is  light,  and  that, 
other  things  being  equal,  they  do  not  care  whether  much 
or  little  energy  be  expended  to  produce  it.  Therefore, 
whenever  we  can  increase  the  efficiency  of  our  lamp,  we  not 
only  reduce  the  cost  of  the  energy  required  to  burn  it,  but 
also  increase  the  lamp  capacity  of  our  station,  lines,  con- 
verters, etc.,  by  a  proportional  amount.  Owing  to  the  fact 
that  the  various  meters  in  use  measure,  not  light,  but  energy 
in  one  form  or  another,  when  we  make  our  unit  the  lamp 
hour  and  afterward  increase  the  efGciency  of  our  lamp,  we 
must  also  increase  our  charge  per  unit  of  energy  in  order  to 
maintain  the  same  standard  of  price.  Were  any  unit  of 
energy  to  be  taken  as  the  unit  of  value,  the  receipts  from  a 
given  output  would  become  fixed,  and  the  best  lamp  at  once 
the  most  inefiicient  and  longest  lived.  Political  economy  is 
clear,  however,  that  to  reduce  the  price  of  any  commodity 
increases  the  demand  for  it,  and  in  competition  with  other 
illuminants  the  only  proper  standard  can  be  that  of  illu- 
minating power.  It  is  nearly  always  possible  to  change 
existing  rates  whenever  it  is  proper  to  do  so. 

With  our  unit  of  value  illuminating  power,  therefore, 
our  profit  will  obviously  be  the  diiference  between  the  cost 
and  selling  price  of  a  lamp  hour  multiplied  by  the  number 
of  lamp  hours  sold.  We  may  therefore  write  the  expres- 
sion— 

where  P  equals  profit,  v  selling  price,  c  cost  of  lamp  hour, 
S  output  of  station  in  watt- hours  for  the  time  for  which 
our  profit  is  estimated,  and  W  watta  required  per  lamp. 
Again,  the  cost  of  producing  one  lamp  hour  is  clearly  the 
proportionate  cost  of  the  lamp  iteelf,  plus  the  cost  of  the 
energy  consumed  by  it.     We  may,  therefore,  write — 
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where  1  equals  cost  of  a  lamp  in  cents,  L  its  life  in  hours 
and  g  cost  of  producing  one  kilowatt-hour  of  energy. 
Substituting  in  this  expression,  from  the  formula  of  our 
commercial   curves,   the   value  of  lamp   life   in   terms  of 

efficiency,  bearing  in  mind  that  for  a  I6-c.p.  lamp  £  =  —  , 

16 
and  putting  our  expression  for  the  value  of  c  in  placo 
of  c  in  the  formula  representing  our  profit,  we  have  ihP 
equation — 
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Sl(l+j>)a'' 
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where  a  and  l  atand  respectively  for  the  coefficients  and 
exponents  of  the  second  terms  formulie  (1),  (2),  and  (3) 
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Curves  similarly  lettered  are  constructed  with  similar 
values  of  g  and  r,  the  diflferences  in  their  position  and  form 
being  caused  partially  by  the  difi'erent  costs  of  the  lamps 
and  partially  by  the  different  relations  between  the  lives 
and  efficiencies  of  the  several  classes  of  carbons. 

I  illustrate  in  Fig.  3  a  number  of  curves  constructed  for 
the  untreated,  the  treated,  and  the  super-treated  filaments, 
uswg  thit  formula.     I  have  bakeu  the  original  cost  of  the 


lamps  at,  respectively.  35,  50,  and  20  cente,  the  selling 
price  of  a  lamp  hour  at,  respectively,  '5,  75  and  1  cent, 
and  the  cost  of  producing  current  at,  respectively,  2,  3,  5, 
and  8  cents  per  kilowatt-hour.  By  the  courtesy  of  a  coa- 
siderahle  number  of  central-station  managers,  who  have 
furnished  data  concerning  their  respective  plants,  the 
average  cost  of  this  energy  ap[>ears  to  vary  between  three 
and  seven  cents.  The  only  cases  where  seven  cents  is 
exceeded  are  those  in  which  fuel  is  a  very  expensive  com- 
modity and  the  station  output  is  small.  Where  three  ceati 
is  too  high  a  very  cheap  fuel  is  used  and  a  very  large 
station  operated.  In  assuming  these  values,  I  believe  that 
we  have  covered  as  nearly  as  possible  the  conditions  which 
actually  exist,  but  it  is  quite  easy  to  adapt  our  expression 
to  any  set  of  local  conditions. 

In  Fig.  3  you  will  note  that  the  Y  axis  represents  cente 
and  the  X  axis  watts  per  lamp,  the  station  output  esti- 
mated upon  being  the  unit  of  one  kilowatt-hour.  The 
highest  points  of  our  several  curves  represent  the  con- 
ditions under  which  our  'profits  are  a  maximum,  and 
the  vertical  distances  between  these  highest  points  and 
any  other  points  on  the  same  curves  show  the  loss  in 
profit  due  to  the  use  of  a  lamp  of  other  efficiency  than 
the  most  economical.  The  vertical  distances  between 
the  hi|>;he8t  point  of  any  curve  of  one  class  of  lamp  and 
the  highest  point  of  a  corresponding  curve  of  another 
class  of  lamp  show  the  profit  or  loss  resulting  from  the 
use  of  different  classes  of  lamps  at  their  respective  best 
efficiencies.  Other  combinations  will  be  readily  noted 
by  observation.  For  example,  with  the  prce  of  a  lamp 
hour  at  1  per  cent,  and  the  cost  of  generating  current  six 
cents  per  kilowatt-hour,  the  best  result  we  may  expect 
from  the  treated-filament  lamp  at  50  cents  each  is  with 
a  38-watt  lamp — i.«.,  2-37  watta  per  candle,  when  our 
profit  should  be  (see  curve  H)  16-6  cents  per  kilowatt 
hour.  With  the  Bupor-troated  lamp  ab  20  cents,  other  con- 
ditions remaining  the  same,  the  best  results  are  obtained 
with  a  30- watt  lamp,  and  our  profit  should  be  (see  curve  H) 
22  cents  per  kilowatt- hour. 

Considering  all  these  curves  together,  two  facts  are 
especially  prominent — namely,  first,  that  although  we 
have  assumed  strictly  commercial  conditions,  the  profits 
obtained  are  in  excess  of  those  actually  made  in  practice; 
and,  second,  that  the  most  economical  lamp  efficiencies 
are  considerably  higher  than  those  of  any  commercial 
lamps  now  in  use.  It  is  interesting  and  very  remarkable 
to  note  that  in  every  case  the  profits  fait  oil  very  rapidly 
for  tamps  of  either  loo  low  or  too  high  efficiency,  the 
variation  being  more  marked  where  current  is  dear  and 
running  expenses  hi^h.  By  putting  these  facts  together, 
it  is  apparently  clear  that  the  long-lived  inefficient  lamp 
is  a  very  expensive  article,  and  that  too  much  weight 
has  been  given  to  the  cost  of  lamp  renewals,  which 
shows  prominently  on  the  expense  side  of  our  ledger, 
while  we  have  not  paid  enough  attention  to  the  great 
waste  of  energy  due  to  low  lamp  efficiency.  By  a  reference 
to  Fig.  1  we  note  that  the  most  economical  conditions  call 
for,  ill  the  case  of  the  untreated  filaments,  a  life  of  between 
250  and  525  hours  ;  in  the  case  of  the  treated  fiUments,  a 
life  of  botween  266  and  620  hours,  and  in  the  case  of  the 
super-treated  filaments,  a  life  of  between  138  and  260 
hours ;  the  shorter  life  being  in  each  case  where  both  the 
cost  and  selling  price  of  the  lamp-hour  are  high.  I 
submit  these  figures  for  your  consideration. 

You  will  note  from  Fig.  3  that  with  a  charge  of  three- 
quarters  of  a  cent  per  lamp  hour  and  5  cents  for  the  expense 
of  generating  one  kilowatt-hour,  the  use  of  a  50- watt  lamp 
loses  the  operating  company  105  cents  for  every  kilowatt- 
hour  sold  when  using  the  35-cent  lamp  with  the  untreated 
burner;  1*4  cents  when  using  the  50-cent  lamp  with  the 
treated  burner,  and  5'2  cents  when  using  the  20-cent  lamp 
with  the  super-treated  burner,  as  compared  with  the  profits 
which  might  be  made  if  these  various  lamps  were  used  at 
their  respective  best  efficiences. 

It  is  gratifying  to  find  that  the  possibility  of  increased 
profits  carries  with  it  the  implied  possibility  of  reduced 
prices  to  the  public,  and,  therefore,  a  great  demand  for 
iight,  and  greater  success  to  tbe  companies  furnishing  same, 
iu  competition  with  other  lumtnants. 

I  have  said  nothing  in  this  paper  in  regard  to  fall  in 
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caudle-power,  for  the  reason  that,  tn  both  the  treated  and 
super-treated  filaments  this  fall  is  roughly  pruportional  to 
the  time  the  lamp  has  been  burning  as  compared  to  its 
total  life ;  that  is  to  say,  if  a  filament  baa  a  life  of  1,000 
hours  at  a  given  efficiency,  and  during  that  time  its  fall 
in  candle-power  is  A  per  cent.,  if  this  filament  is  burned 
at  an  efficiency  which  will  make  its  life  500  hours,  its  fall 
in  candle-power  will  still  be  approximately  A  per  cent.,  so 
that  our  commercial  results  are  not  appreciably  affected. 
For  the  untreated  filament  the  fall  in  candle-power  ia  pro- 
portionately larger  than  in  the  other  two  filaments.  There- 
fore, if  we  are  making  a  comparison  of  total  illuminating 
power  per  energy  consumed,  we  must  pub  the  untreated 
filament  on  a  somewhat  lower  scale  than  shown  in  the 
comparisons  I  have  drawn. 
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PERKINS  CONDUIT. 


Mr.  F.  C.  Perkins  has  designed  and  patented  a  new  form 
of  conduit  for  electric  traction  work.     Elasticity  ia  the  pro- 


distance  therefrom,  which  will,  of  course,  vary  with  the  size 
of  the  conduit,  increased  flexibility  being  possible  as  the 
size  of  the  tube  increases. 

Upon  the  car  is  mounted  a  presser-foot,  which  is  prefer- 
ably shod  with  a  wheel  at  the  point  where  it  enters  the 
conduit  or  comes  in  contact  with  the  metallic  tube,  which 
may  be  arranged  so  that  the  degree  of  pressure  may  be  con- 
trolled by  the  motor-man.  As  shown  in  the  drawings,  a 
simple  screw  adjustment  is  shown,  by  which  the  pressure  of 
this  foot  may  be  varied — an  elastic  springs  D,  surrounding  a 
stem  which  enters  a  box,  E,  the  tension  of  which  may  be 
varied  by  adjusting  the  nut,  F.  The  pressure  of  the  spring 
should  be  sufficient  to  force  the  top  of  the  metallic  tube,  A, 
into  contact  with  the  conductor,  C.  There  is  a  good  deal 
of  ingenuity  in  this  design,  but  practice  alone  can  prove 
whether  there  are  not  several  weak  points  in  it  which  may 
prove  insurmountable. 


RESERVOIR  DRAWING  PEN. 


The  PerkiDA  Conduct. 

perty  utilised  in  this  conduit.  In  it  we  have  a  bare  con 
dnctor,  mounted  on  insulating  supports.  The  top  is  formed 
of  sheet  metal,  which  is  brought  into  contact  with  the  con- 
ductor by  the  pressure  of  the  motor  car.  The  iLlustration 
given  herewith  will  show  the  system  adopted  better  than 


We  herewith  illustrate  a  little  instrument  which  should 
be  found  very  useful  in  drawing  offices.  Just  as  we  have 
had  for  some  time  reservoir  pens — some  oE  which  are  good, 
some  of  which  are  otherwise — we  have  now  the  application 
made  to  a  drawing  pen.  The  illustration  will  show  exactly 
how  the  apparatus  is  made.  In  the  first  place,  we  have  an 
ordinary  hinged-nib  drawing  pen,  provided  with  a  hollow 
metal  handle,  into  which  fits  a  cylinder,  C,  which  is  shown 
withdrawn  from  the  handle  in  the  lower  illustration.  The 
rod  or  plunger,  P,  serves  to  draw  the  Indian  ink  into  the 
cylinder,  C,  while  the  tube,  T,  ia  provided  to  carry  the  ink 
to  between  the  nibs  of  the  pen  ;  the  whole  reservoir 
attachment,  as  will  be  seen  from  the  illustration,  constituting 
in  reality  a  miniature  hand-pump.  To  use  the  pen,  you 
must  withdraw  the  cylinder,  C,  from  the  handle  (taking 
hold  of  the  milled  gland,  F),  and  fill  it  with  ink  by  dipping 
the  lower  end  of  the  tube,  T,  into  the  liquid,  and  pulling 
out  the  plunger,  P,  to  its  extreme  position.  After 
wiping  the  tube,  insert  the  whole  cylinder  (without,  of 
course,  disturbing  the  plunger)  into  the  handle  of  the  pen 
again.  A  slight  push  forward  of  the  plunger,  P,  then  serves 
to  feed  the  pen  with  ink  ;  when  this  ia  exhausted  the 
plunger  ia  again  pushed  slightly  forward  and  the  pen  is 
again  replenished.  If  it  is  wished  to  interrupt  the  work  it 
is  only  necessary  to  blow  out  the  ink  remaining  between 
the  niba  of  the  pen  ;  the  ink  in  the  cylinder  will  keep  good 
for  days. 


'  any  lengthy  description.  A  represents  a  metallic  tube 
formed  of  copper,  brass,  steel,  phosphor  bronze,  or  any 
suitable  material  having  the  requisite  elasticity  for  the  pur- 
pose, and  being  proof  against  the  effects  of  the  weather  and 
»at  the  same  time  a  good  conductor  of  electricity.  This  tube 
is  formed  in  lengths,  and  contains  an  insulating  support,  B, 
within  it,  which  may  be  of  wood  impregnated  with  oil  or 
otherwise  treated  to  render  it  a  good  insulator,  upon  which 
is  mounted  a  bare  supply  conductor,  C.  This  conductor,  0, 
is  referred  to  herein  as  a  supply  conductor,  by  which  is 
B  meant  either  the  outgoing  or  return  conductor,  or  both,  of  a 
B  system  of  electric  supply.  If  alternating  currants  be  used 
in  the  system,  the  conductor  will  serve  as  both  outgoing 
and  return  according  to  the  direction  of  the  impulse. 

The  tubular  shell  may  be  circular  in  cross-sectioD^  but 
is  preferably  provided  with  a  number  of  corrugations,  so 
as  to  give  it  increased  fiexibility.  In  its  normal  position 
the  tiibe  is  maintained  by  its  own  elasticity  out  of  contact 
with  the  conductor,  C,  and  may  be   held  at  any  suitable 


r 


The  value  of  such  an  instrument  as  this  is  too  easily 
seen  to  need  any  further  descriptioii  from  us.  The  only 
wonder  is  that  such  a  piece  of  apparatus  has  not  long  ago 
been  upon  the  market.  These  pens  are  supplied  by  Messrs. 
Jackson  Bros.,  of  50,  Call-lane,  Leeds. 
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Eleotrioity  versus  Compressed  Air. — At  a  recent 
meeting  of  the  Wurtemberg  District  Society  of  German 
Engineers,  Mr.  Cox,  of  the  Maschinenfabrik  Esslingen- 
Cannstattj  gave  a  comparison  of  an  installation  for  the 
transmission  of  217  h.p.  a  distance  of  about  three  miles  by 
means  of  compressed  air  and  electricity.  The  initial  ex- 
penditure was  respectively  jE7.600  and  £5,500,  being 
£2,000  less  in  the  case  of  electricity.  The  guaranteed 
efficiency  was  46  per  cent,  with  compressed  air,  and  69  per 
cent,  with  electricity  ;  and  the  power  received  at  the 
secondary  ^^tation  was  100  h.p.  and  150  h.p.  respectively 
The  compressed-air  plant  compares  very  unfavourably. 


332 


THE  ELECTRICAL.  ENGINEER,  MARCH  31,  1893. 


THE 

ELECTRICAL   ENGINEER. 

Published  every  Friday. 

Prtee  Threepence  ;   Post  Free.  Threepence  Halfpenny. 

Editorial  and  Publishing:  Offices  : 

1S9-140,  SALISBURY  COURT.  FLEET  STREET. 

LOKDON.  E.C. 


CONrrEBrrrs. 


Notee 

Poddingbon  Central  Station 

Tbe     Incandeecenb     Lamp 

from  A  Cotnmerciai  Stand - 


321 
326 


point  

Perkins  Conduit  

Keierroir  Drawing  Pen 

The  Telephone  Question    .. 

Pereistent  Opposition 

Correepondonce   

What  is  Electricity?— IV., 
Belting  for  Machinery  


328 
331 
331 
332 
333 
334 
334 
336 


Comparative  Tests  of  Hel- 
lesen    and    E.C.C.     Dry 

Battery  CellB    335 

The   Calculation   of    Alter- 
nating Current  Motors— L  337 

Physical  Society 339 

Compaoies'  Meetings  ..,  340 

New  Companies  Registered  341 

BuainesB  Notes 342 

Provisional  Patents,  IS93  ...344 
Companies' Stock  and  Share 
List 344 


TO    OORBEBPONDENTB. 

All  Rights  lUstrved.  Seoreiariss  and  Managers  of  Companies 
are  invited  to  furnish  notice  of  Meetings^  Issue  of  New 
ShareSt  InsiallationSf  CoTUraels^  and  any  information 
connected  toith  Electrical  Engineering  which  may  be 
interesting  to  our  readers.  Inventors  are  informed  that 
any  account  of  their  inventions  submitted  to  us  wUl 
receive  our  best  consideration. 

All  communications  intended  for  the  Editor  shculd  be  adtiressed 
C.  H.  W.  Biggs.  139 1 40,  Salisbury  CouH,  Fleet  Street, 
London^  E.C,  Anonymous  communications  will  not  be 
noticed. 


TO    ADYBRTISBRS. 

Advertisements  should  be  addressed  to  the  Publisher,  139-140, 
Salisbury  Courts  Meet  Streety  E.C.^  and  should  reach  him 
not  later  than  noon  of  Thursday.  Special  Tenaa  for 
a  series  can  be  arranged  on  application. 

SITUATIONS  VACANT"  and  "WANT  PLACES"  Advertise- 
meott  win  be  obarged  at  THREE  WORDS  for  ONE  FENMY 
with  a  mNIMUll  ohargtt  of  SIXPENCE. 


TO    BUB8CBIBBRS. 

"Thk  Electrical  Enginkkr"  can  be  had,  by  Order ^  from 
any  Newsagent  in  Town  or  Country^  and  at  the  various 
Railway  Stations;  or  it  can,  if  preferred,  be  supplied 
direct  from  the  Ofice^  on  the  following  terms: — 

6  monilu  IS  moatbt 

6s.     6d.  ...     139.     Od, 

ea.    9d.  ..      19s.    6d, 
(Post  Fre«    Payable  in  Adrance.) 

Cheques,  Post  Office  and  Postal  Orders  for  Subscriptions 
and  Advertisements  should  be  made  payable  to 
C  H.  W.  Biggs,  139-140,  Salisbury  Court,  Fleet 
Street,  London,  and  be  crossed  *'  Union  Bank." 


3  nionUu 

United   Kin^om 3s.     3d. 

Other  Places 4a.  lid 


BOUND    VOLUMES. 

Kel.  X  of  n^f>  »*ri4s  of  **Thk  Blictrical  Snolviik  "  tan 
ke  had  bound  in  blue  eloth^  gUt  lettered,  price  8t,  6d.  Subicribers 
«a7k  Aave  their  oxcth  copies  bottnd  for  fs.  6d,,  or  covtrs  for  binding 
can  be  obtained,  price  is. 


THE  TELEPHONE  QUESTION 

Our  contemporary  the  EUctrical  Review  is  carry- 
ing on  this  double-barrelled  controversy  with  ability 
and  pertinacity,  but  it  is  compelled  to  admit  the 
relevancy  of  our  criticism  in  insisting  upon  the  admis- 
sion that  what  it  calls  tbe  Law  system  includes  two 
systems,  one  of  which  has  been  generally  known  here 
as  the  Mann  system.  From  our  point  of  view  it 
matters  not  one  iota  whether  we  speak  of  the 
(1)  series-Law  system,  (2)  branch-Law  system, 
or  name  number  two  the  Mann  system. 
Unless,  however,  the  two  systems  are  rigidly 
defined,  the  sweeping  condemnation  our  contem- 
porary makes  and  still  persists  in  is  altogether  un- 
warranted. Upon  almost  every  point  those  who 
have  followed  the  discussion  will  see  agreement, 
but  the  following  sentence  is  inadmissible :  "  We 
regard  the  Law  system  (in  which  we,  of  course,  in- 
clude the  so-called  Manu  system)  as  a  very  interest- 
ing example  of  telephony,  but  we  say,  and  say 
distinctly,  that  the  Law  system  (in  which  we 
include  the  so-called  Mann  system)  )uzs  been  estab- 
lished in  many  exchanges,  and  ha^  beeyi  abandoned^'* 
The  italics  are  ours.     Now  we  are  agreed — 

(1)  That  there  is  a  series-Law  system. 

(2)  That  there  is  a  branch-Law  system,  or,  as  we 
prefer  to  call  it,  a  Mann  system. 

(3)  That  (1)  and  (2)  are  wholly  and  entirely  dis- 
tinct systems. 

We  maintain  that  it  is  (1)  the  series-Law   system 
that  has  been  tried  and  altogether  abandoned. 

We  maintain  that  (2)  the  Mann  modification,  or 
branch-Law  system,  has  not  been  established  in 
many  exchanges  and  abandoned.  There  is,  we 
believe,  one  authentic  instance  of  its  abandonment, 
and  if  the  manager  who  was  instrumental  in  its 
abandonment,  the  subscribers  who  used  it,  and  the 
directors  who  controlled  the  company  could  be 
brought  forward  as  witnesses,  we  imagine 
there  would  be  an  emphatic  verdict  that  the 
abandonment  was  an  error,  Indian  experi- 
ence has  also  been  adduced,  bat  our  informa- 
tion points  to  this  relating  to  the  series  and  not  the 
branch  system.  Our  contemporary  must  see  the 
importance  of  keeping  these  distinctive  names.  It 
is  not  correct  to  say  the  Law  system  has  been  tried 
and  failed,  when  there  is  a  mental  reservation  that 
the  aeries  system  alone  is  meant.  However,  in  its 
last  article,  as  instanced  by  the  above  quotation, 
our  contemporary  has  thrown  aside  reservations  and 
boldly  includes  both  systems  under  the  head  of  failures, 
andnotonly  so, but  proceeds  to  emphasise  its  conten- 
tion by  pleading  that  the  so-called  Manu  system  is  as 
old  as  the  telephonic  world.  Surely,  there  must  be 
a  mental  reservation  here,  in  that  while  the  Law 
Company,  we  believe,  never  succeeded  in  perfecting 
either  "series*'  or  "branch"  system,  the  latter 
system  was  successfully  applied  at  Dundee  as  the 
Maun  system,  and  is  still  in  existence  there,  as  well  as 
in  some  twenty  other  towns  in  the  United  Kingdom, 
It  would  seem  that  this  fact  alone  proves  that  there 
must  be  a  distinction  in  the  Law  and  the  Mann 
systems,  and  shows  the  necessity  of  our  contem- 
porary   sticking  bo  persistently  to  "branch-Law'' 
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instead  of  Mann,  if  the  Law  Company  could  not 
make  the  branch-Law  system  a  success  and  Mann 
did  make  his  modification  a  success. 

Our  contention,  then,  is  now  reduced  to  this : 
The  first  successful  application  of  the  branch 
system,  generally  known  on  this  side  the  Atlantic  as 
the  Mann  system,  was  at  Dundee.  It  has  never 
been  abandoned.  On  the  contrary,  its  striking 
success  there  directly  led  to  its  extension,  first  to 
Aberdeen,  and  subsequently  to  many  other  towns. 

Its  success  interested  the  adviser  or  advisers  of  the 
New  Telephone  Company,  and  a  trial  was  given  at 
Manchester.  The  trial  has  so  far  been  successful, 
that  we  believe  the  National  Telephone  Company  is 
considering  the  question  of  changing  its  Manchester 
system  to  the  Mann  system. 

The  change  at  Glasgow  to  the  Mann  system  is  in 
an  advanced  state,  and  by  the  beginning  of  May 
should  be  in  full  operation. 

Our  contemporary  will  recollect  that  it  was  owing 
to  somewhat  disparaging  statements  in  relation  to 
the  New  Telephone  Company  and  its  adviser  that 
induced  us  to  take  part  in  this  controversy,  and  we 
claim  to  have  proved  that  the  adviser  was  not  a 
supporter  of  the  Law  system — that  is,  the  series 
system — but  of  the  Mann  modification,  and,  as  we 
claim,  a  successful  modification.  We  do  not  deny 
that  Shaw  (or  the  Law  Company)  may  have 
indicated  in  patents,  circulars,  or  otherwise,  the 
branch  system,  but  we  deny  their  success  till 
Mann  showed  them  how  to  do  it  at  Dundee. 
He  who  successfully  applies  an  invention  frequently 
gets  recognised  by  having  his  name  used  in  connec- 
^  tion  with  it  rather  than  that  of  the  original  inventor. 
■  Shaw  may  have  invented,  or  somebody  else  may 
H  have  invented  or  used  the  branch  system,  but  no 
H      one,  till  Mann  appeared  on  the  scene,  made  it  go. 


PERSISTENT  OPPOSITION. 


I 


I 


The  Dean  of  York  once,  when  speaking  at  Beading 
before  an  audience,  if  we  remember  rightly,  that 
was  not  in  thorough  agreement  with  him,  said  he 
did  not  believe  in  any  man  who  took  his  opinions 
ready  cut  and  dried  from  his  favourite  newspaper, 
but  he  thought  every  man  should  look  carefully  at 
both  sides  of  a  question.  With  regard  to  the  elec- 
trical industry  there  are  men  who  think  gas  should 
hide  its  head  and  never  be  heard  of  again.  On  the 
other  hand,  the  men  who  swear  by  gas  cannot 
believe  any  good  of  electricity.  We  have  never 
hesitated  to  say  we  do  not  believe  in  gas  for 
lighting,  even  if  it  were  not  our  conviction,  which 
it  is.  We  are  bound  by  politic  considerations  to 
point  out  the  advantages  of  electricity .  To  gas 
may  be  given  its  due — it  may  (we,  again,  do  not  think 
it  will)  hold  its  own  for  general  heating  purposes,  but 
in  all  probabiUty  it  will,  in  the  no  very  distant  future, 
bejfarmore  largely  used  than  at  present  in  engines. 
The  dream  of  large  central  stations  in  the  midst  of 
our  coalfields,  generatmg  heating-gas,  and  using  it  in 
engines  which  are  to  drive  dynamos  to  promote  high- 
pressure  electricity,  may  not  come  to  reality  just  yet, 
but  there  is  something  in  it.  Eminent  electrical 
engineers  are  beginning  to  enquiie  into  the  possi- 


bilities of  gas-engines  for  central-station  work  ;  and 
it  is  by  no  means  certain  that  a  fair  trial  will  not 
be  given  to  the  system.  However,  our  intention  is 
not  to  discuss  what  may  or  may  not  be  the  future  of 
gas,  but  rather  to  hint  that  those  who  write  and 
speak  of  gas  as  the  only  suitable  medium  for  light- 
ing, and  seemingly  good  for  nothing  else,  have  not 
yet  learnt  the  rudiments  of  their  subject. 

At  the  present  time  we  rather  desire  to  deal  with 
those  persistent,  consistent,  and  strenuous  opponents 
of  electricity  who  cannot  and  will  not  see  any  good 
illuminant  outside  gas — such  men  as  Dr.  Hardman, 
who  has  long  opposed  the  action  of  the  Blackpool 
authorities  in  the  introduction  of  electricity.  Dr. 
Hardman  won't  have  it  at  any  price.  Blackpool, 
like  many  other  towns,  controls  the  gas  supply. 
Why  should  the  authorities  change?  Why  jeopardise 
a  proved  success  for  the  newer  illuminant  ?  Dr. 
Hardiuan  says  :  "  The  mainspring  of  my  activity  in 
this  matter  of  electric  lighting  is  the  strong  desire  I 
feel  to  interest  the  ratepayers  in  the  subject,  and  to 
arouse  them  to  a  full  realisation  of  the  importance 
of  this  new  departure.  Either  gas  is  better  than 
electricity,  in  lyhich  case  we  ought  not  to  have 
incurred  the  large  debt  we  have  done  for  electric 
lighting;  or  electricity  is  better  than  gas,  in  which 
case  it  will  completely  supersede  gas  for  lighting, 
and  the  JG40,000  of  electric  debt  will  become  perhaps 
£200,000,  and  £100.000  or  more  of  gas  plant 
will  not  earn  interest  or  redemption  for  the  debt 
it  represents.  Either  the  money  spent  on  electricity 
will  be  &  loss,  or  that  hpent  on  gas.  The  full  realisa- 
tion of  the  logically  inevitable  will  not  be  this  year 
nor  next,  but  must  come  sooner  or  later.  Nothing 
can  be  gained  for  us  by  the  simultaneous  employ- 
ment of  both  agents,  fiaving  sunk  our  capital  in 
gas,  and  made  ample  provision  for  the  complete 
lighting  of  the  borough  with  gas,  in  employing  like- 
wise electricity  for  the  same  purpose,  even  if  we  do 
not  make  a  positive  loss,  we  are,  nevertheless, 
exactly  in  the  position  of  that  tradesman  who 
doubles  his  stock  to  do  the  same  turnover." 

Further,  our  doctor  says  :  "  Anyway,  every  eflfort 
is  being  made  by  energetic  touting  to  induce  the 
tradesmen  to  light  their  premises  with  electricity, 
and  not  a  few  are  yielding  to  the  persistent  impor- 
tunities. In  doing  so  they  may  or  may  not  be 
acting  wisely,  but  they  are  certainly  not  acting 
wisely  in  doing  away  with  their  gas  fittings.  How 
useful  these  may  become  in  certain  not  un&equent 
contingencies,  I  could  give  you  many  instances, 
Verbu7?t  sap.*' 

Would  it  be  an  impertinent  question  to  ask  Dr. 
Hardman — we  presume  hejis  a  surgeon — if  he  retains 
the  surgical  appliances  of  his  youthful  days,  or 
whether  in  his  own  profession  he  does  not  relegate 
the  older  apparatus  to  the  lumber  heap  and  purchase 
the  newer?  Surely,  such  professional  action  is  on 
all  fours  with  the  shopkeeper  who  turns  out  gas  for 
electricity.  The  latter  says  his  stock  suffers  &om 
gas,  and  he  therefore  prefers  the  illuminant  by  the 
use  of  which  such  damage  ceases.  Is  he  to  be  con- 
demned for  this?  There  is  no  reason  why  the 
certainty  of  electricity  should  not  equal  that  of  gas. 
Then  why  retain  his  gas  fittings  ?     The  argument 
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against  the  supercession  of  gas  by  electricity  is  one 
that  can  be  used  against  any  improvement.  It  is 
almost  impossible  to  find  in  any  direction  an  im- 
provement made  which  does  not  necessitate  the 
putting  aside  of  cruder  apparatus,  though,  as  we 
have  previously  hinted,  gasworks  might  be  found 
useful  to  provide  gas  for  working  the  engines  driving 
dynamos.  Years  ago  we  suggested  that  gas  com- 
panies would  do  well  to  adapt  their  works  to  this 
purpose,  and  undertake  the  supply  of  electricity 
rather  than  to  fight  against  the  inevitable. 


CORRESPONDENCE. 

"  One  man'i  word  U  do  man  «  word, 
Joatlco  needi  thmt  both  be  h««rd. 


THE  "MANN"  SYSTEM. 

SrR, — I  have  taken  some  interest  iti  tbe  development  of 
telephone  work,  and  can  give  answers  to  the  quoatioiis  in 
your  issue  of  17th  i net.  (page  285)  respecting  the  Mann 
modification  of  the  Law  (multiple  arc)  system  (which  for 
convenience  I  call  the  Mann  system). 

1 — 2.  The  Glasgow  exchant<e  is  being  fitted  with  the 
Mann  systera. 

3.  The  Mann  system  has  already  been  adopted  with 
marked  success  at  Dundee,  Manchester,  Aberdeen^  etc. 

^^.  It  is  the  Mann  system  which  the  New  Telephone 
Company,  through  its  adviser,  Mr.  A.  R.  Bennett, 
advocates. — Yours,  etc.,  Telkphonic. 

Glasgow,  March  28,  1893. 


WHAT  IS  ELECTRICITY  ?— IV. 

BY   SYDNEY    F.    WALKKR. 


Generation:  (b)  By  Chemical  Action. — In  order  to  under- 
stand this  part  of  the  subject  it  will  be  as  well  to  consider 
what  we  mean  by  chemical  action,  and  what  the  phenomena 
we  know  as  chemical  action  really  are.  Chemical  action 
we  know  consists  in  the  combination  of  certain  elements 
with  each  other,  and  often  this  combination  is  accompanied 
by  the  dissociation  of  some  of  the  elements  from  their 
previous  combination  with  certain  other  elements.  We 
know,  also,  that  these  combinations  are  frequently  accom- 
panied by  changes  in  tbe  physical  state  of  the  bodies  which 
enter  into  the  combination.  Thus,  two  gases — oxygen  and 
hydrogen — combino  to  form  the  liquid  water.  A  solid 
(carbon)  and  a  gas  (oxygen)  combine  to  form  carbonic  oxide 
and  carbonic  acid  gas.  A  solid,  such  as  iron  or  zinc,  com- 
bines with  a  gas  (oxygen)  to  form  another  solid — oxide  of 
iron  or  zinc. 

In  all  cases  we  have,  as  we  know,  a  rearrangement  of 
the  molecular  energy  present.  Thus,  when  carbon  and 
oxygen  combine,  and  when  hydrogen  and  oxygen  combine, 
as  when  coal  is  burnt  in  a  furnace,  molecular  energy,  in 
the  form  of  heat,  is  sot  free,  which  may  be  used  to  generate 
steam  from  water,  to  warm  our  houses,  etc.  So,  too, 
when  zinc  and  oxygen  or  zinc  and  chlorine  combine  to 
form  zinc  oxide,  or  zinc  chloride,  a  certain  quantity  of 
molecular  energy  is  set  free,  which  usually  appears  as 
heat,  but  which  we  know  may  appear  as  electrical  energy 
provided  the  necessary  conditions  bo  present.  These  con- 
ditions are  present  in  the  galvanic  battery. 

Perhaps  we  had  better  go  back  a  little  farther  and 
examine  the  question  how  it  is  that  molecular  energy  is 
set  free  when  certain  bodies  enter  intocombination.  ThesoHd, 
liquid,  and  gaseous  states  differ  from  each  other  by  reason 
of  the  quantity  of  molecular  energy  in  the  form  of  beat 
that  is  stored  in  them.  Thus,  if  heat  be  applied  to  a  solid 
body  such  as  lead  or  zinc,  the  body  gradually  expands  as 
it  becomes  hotter,  and  at  last  passes  into  the  liquid  state. 
If,  from  any  cause,  the  liquid  metal  loses  a  portion  of  its 
heat,  it  immediately  contracts  and  at  last  becomes  solid. 
The  molecular  vibrations  which  we  know  as  heat  become 
^eater  as  the  temperature  rises  and  as  the  body  passes 


into  the  liquid  state,  and  they  decrease  again  as  the  energy 
is  carried  off  by  surrounding  bodies.  We  know,  also,  that 
if  we  continue  the  application  of  heat  the  lead  will  pass 
into  vapour,  and  that  it  can  be  reconverted  into  the  liquid 
or  solid  state  by  depriving  the  vapour  of  its  heat.  Wo 
know  also  fhat  any  gas  may  be  liquefied  if  sufficient  cold  or 
sufficient  pressure  be  applied  to  it,  and  that  it  we  can  cause 
any  gas  or  vapour  to  pass  into  the  liquid  state,  molecular 
energy  in  tbe  form  of  heat  is  set  free  in  the  process.  From 
this  it  follows  that  any  chemical  combination  which  reduces 
a  gas  to  the  solid  or  liquid  form  must  set  free  a  certain 
quantity  of  molecular  energy,  that  which  the  combination 
has  no  further  use  for,  and  any  combination  which  causes 
a  liquid  to  became  solid  will  set  free  a  certain  quantity  of 
molecular  energy.  So,  too,  any  combination  which  is  able 
to  preserve  its  physical  state  with  the  aid  of  a  smaller 
quantity  of  molecular  energy  than  the  aggregate  which  is 
held  by  the  elements  which  enter  into  combination,  must 
get  free  the  surplus  energy  it  does  not  require. 

In  support  of  these  facts,  too,  we  have  tho  fact  that 
the  actinic  rays  of  the  spectrum  themselves,  only  a  form 
of  molecular  vibration,  are  powerful  agents  for  certain 
chemical  actions.  It  a[)pear6  to  the  writer,  therefore,  that 
tho  well-known  principle  of  the  galvanic  cell  follows 
directly  from  a  consideration  of  the  principles  enunciated 
above.  In  the  galvanic  cell,  as  we  know,  we  must  have 
two  substances,  such  as  zinc  and  oxygen,  or  zinc  and 
chlorine,  whose  combination  will  set  free  a  certain  quan- 
tity of  molecular  energy.  We  know  also  that  we  never 
get  from  any  galvanic  cell  the  whole  of  the  energy 
set  free  by  the  combination  or  combustion  of  the 
zinc,  and  we  get  the  smallest  return,  the  lowest  effi- 
ciency, when  this  energy  is  used  up  within  the  cell  itself. 
Thus,  if  we  oppose  one  plate  of  zinc  by  another  exactly 
similar,  wo  get  no  resulting  energy  that  we  can  make  use 
of.  If  we  oppose  the  zinc  by  a  metal  whose  combination 
with  oxygen  or  chlorine,  as  the  case  may  be,  disengages 
nearly  as  much  energy  as  that  set  free  by  the  combination 
of  the  zinc,  the  galvanic  couple  is  a  very  poor  one.  And, 
as  we  know,  our  best  results  are  obtained  when  the  secood 
plate  is  absolutely  inert  with  regard  to  the  components  of 
the  liquid  in  the  cell.  We  know,  too,  that  the  energy  wo 
have  for  use  from  any  galvanic  cell  depends  on  the  series  of 
chemical  actions  and  reactions  which  take  place  within  the 
liquid  and  on  the  plates.  The  resultant  energy  is,  in  fact, 
the  algebraical  sum  of  the  energies  set  free  and  taken  up 
within  the  cell.  But  the  question  at  once  arises,  why  does 
the  released  energy  appear  as  electricity  and  not  as  heat  7 
The  answer  is  that,  as  in  other  cases,  it  does  appear  as  both, 
only  a  portion  appearing  as  electricity,  and  that  it  appears 
as  electricity  merely  because  the  conditions  are  favourable 
for  that  form. 

The  writer's  view  is  that  when  you  set  free  a  quantity  of 
energy,  it  may  appear  as  a  chemical  agent,  as  light,  as  beat, 
as  electricity,  and  in  a  few  cases  as  sound,  according  as 
the  conditions  are  favourable.  Apparently,  when  it  meeU 
with  certain  chemical  combinations  in  the  only  path  open 
to  it,  the  energy  may  appear  as  a  chemical  agent,  splitting 
up  chemical  combinations  when  such  are  present.  It  is 
obvious  that  a  certain  chemical  combination  can  only  store 
a  certain  definite  quantity  of  energy.  If  more  is  forced 
into  it,  the  combination  becomes  unstable,  and  must  split 
up.  This  is  the  writer's  view  of  electrolysis.  A  certain 
combination  is  present  in  the  liquid  through  which  an 
electric  current  is  passing,  or  into  which  the  released  energy 
from  the  zinc-oxygea  combination  p'.iases.  The  liquid  holds 
a  certain  molecular  energy.  Its  molecules  are  vibrating  at 
a  certain  speed.  On  the  entry  of  the  energy  carried  by 
the  current  their  molecules  vibrate  at  a  higher  speed,  and 
the  substance  is  perforce  obliged  to  take  another  physical 
state,  and  hence  it  splits  up  into  its  components.  It  would 
have  done  the  same  if  the  energy  had  been  communicated 
to  it  in  the  form  of  heat,  or  from  the  actinic  rays  of  the 
sfiectrum,  provided  the  energy  had  been  conveyed  to  it 
under  the  same  conditions.  We  can  hardly  say  yet  what 
the  conditions  are  under  which  the  released  energy  takes 
tbe  form  of  electricity  in  preference  to  that  of  heat,  but 
one  condition  would  appear  to  be  that  less  resistance  shall' 
be  offered  to  molecular  vibration  when  electricity  is  gene- 
rated than  when  heat  is  ;  and  it  would  also  appear  that  in 
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many  eases  the  generation  of  electricity  is  a  preliminary 
Bt&frQ  to  the  generation  of  heat,  since  the  passage  of  elec- 
tricity through  any  body  invariably  results  in  the  converaion 
of  the  electricity  into  either  heat,  light,  or  chemical  action. 

A  closer  investigation  of  this  part  of  the  subject  will 
necessarily  be  made  when  we  come  to  examine  the  pheno 
mena  we  know  as  conduction  and  induction.  One  point 
that  we  are  able  to  make  with  confidence  is,  that  the  whole 
thing  appears  to  turn  on  the  rate  and  amplitude  of  the 
vibrations,  just  as  the  varying  effects  of  the  different  raya 
of  the  spectrum  do.  With  a  view  to  clear  the  ground  also, 
we  may,  with  advantage,  examine  another  part  of  the 
question  of  generation  of  electricity  by  means  of  chemical 
action — viz.,  why  should  the  combination  of  zinc  and 
oxygen  give  us  a  larger  release  of  energy  than,  say,  lead 
and  oxygen  ?  The  answer  that  will  be  made,  at  first 
thought,  will  be,  Because  zinc  has  a  greater  affinity  for 
oxygen,  and  because  the  molecular  quantities  work  out  so. 
But  this  is  really  only  putting  the  question  one  place 
farther  back.  Why  should  zinc  have  a  greater  affinity  for 
oxygen  than  lead  has  ?  And  what  do  we  mean  by  a  greater 
affinity  ? 

A  consideration  ot  the  electrolytic  hatb  and  of  the 
secondary  battery  will,  the  writer  believes,  furnish  us  with 
the  answer  to  this.  As  we  know,  by  the  aid  of  a  current 
of  electricity  we  are  enabled  to  produce  the  conditiona  in 
an  otherwise  neutral  cell  that  would  rule  if  the  cell  con- 
tained the  usual  dissimilar  elements,  and  even  to  reverse 
the  conditions.  Thus,  as  we  know,  if  we  placed  a  piece  of 
iron  in  a  bath  of  a  salt  of  copper  with  a  copper  plate, 
unaided  by  any  current  from  an  external  source  of  elec- 
tricity, it  is  the  iron  that  would  be  dissolved,  not  the 
copper.  Yet  by  passing  a  current  through  the  liquid  from 
the  copper  to  the  iron,  we  are  able  to  cause  the  former  to 
diFsolve  and  the  latter  to  be  covered  with  a  deposit  of 
copper,  without,  if  the  operation  be  properly  carried  out, 
any  loss  of  metal  by  the  iron  pkte.  In  the  secondary 
battery  in  its  simplest  form,  two  lead  plates  immersed  in 
dilute  sulphuric  acid,  unaided  by  the  current,  if  the  lead 
plates  are  exactly  alike,  no  galvanic  action  will  take  place, 
and  we  can  take  no  current  from  the  couple.  But  if  we 
allow  a  current  to  pass  through  the  cell,  we  quickly  pro- 
duce conditions  similar  to  those  we  have  in  a  zinc-carbon 
cell,  though  more  powerful.  What  have  we  done  in  these 
cases  ?  We  reproduce  in  the  cell,  by  the  aid  of  the 
current,  the  conditions,  or  similar  conditions  to  those  we 
have  present  by  the  simple  immersion  of  the  zinc.  It 
appears  to  the  writer,  therefore,  that  zinc,  and  to  a  smaller 
degree  iron  and  other  metals,  must  contain,  merely  from  the 
fact  that  they  are  zinc,  iron,  etc.,  metala  of  particular 
formation,  potential  energy,  just  as  the  boulder  left  by  a 
glacier  on  the  summit  of  a  lofty  crag  does  ;  or  bfltt«r  still, 
just  as  the  mass  of  vapour  present  in  the  form  of  clouds  in 
the  atmosphere  doesj  and  that  we  are  able  to  utilise  a 
portion  of  this  potential  energy  in  the  galvanic  battery, 
because  the  conditions  present,  the  liquid  salts,  etc.,  are 
favourable  to  the  production  of  the  rates  and  amplitudes  of 
vibrations  within  which  what  we  know  as  electric  currents 
must  range. 


COMPARATIVE  TESTS  OF  HELLESEN  AND  E.CC 
DRY  BATTERY  CELLS  * 

BY  PROF.   JAJIIESON,  M  I.C,K.,  F.R.S.E.,   ETC. 

Advantages  of  Dry  Cdls. — It  has  been  painted  out  that 
dry  cells  possess  certain  practical  advantages  over  wet 
batteries  for  bell  calls,  telegraphic,  telephonic^  medical, 
and  military  purposes.  For  laboratory  work,  their  unbreak- 
ableness,  compactness,  portability,  cleanliness,  and  freedom 
from  accumulating  crystals,  and  the  creeping  of  salts  to 
the  outside  of  the  containing  vessel,  as  well  as  the  fact  that 
they  are  always  ready  for  use,  and  may  be  laid  on  their 
Bides  or  even  upside  down,  are  evident  advantages. 

In  the  autumn  of  1S9I  I  happened  to  read  an  excerpt  of 
a  report  on  an  exhaustive  and  carefully-conducted  series  of 
tests  by  Messrs.  Krehbiel,  Narr,  and  Doule,  of  Mutiicb,  on 
six  different  kinds  of  "dry  cells/'  This  report  seemed  to 
show  that  the  *'  Hellesen  "  cell  was  the  best. 

*  paper  read  before  the  Glasgow  Fhiloeophical  Society. 


I  was,  therefore,  anxious  to  give  the  Hellesen  dry  cells  a 
trial,  and  obtained  at  the  beginning  of  last  session  (October, 
1891)  about  40  of  them  from  Messrs.  Siemens  Bros.,  of 
London,  for  use  in  the  electrical  engineering  laboratory  of 
the  Technical  College.  These  cells  have  been  employed 
since  tben  by  the  students,  principally  for  copper  and 
insulation  resistance  and  capacity  tests,  as  well  as  for 
ringing  bells,  etc.  They  have  unquestionably  proved 
themselves  to  be  much  more  convenient  for  such  purposes 
than  the  previously  used  Daniell,  Leclanch6,  Grove,  Bunsen, 
and  bichromate  cells. 

About  this  time  last  year  I  got  a  few  E.C.C.  dry  cells 
from  Mr,  G.  Binswanger,  managing  director  of  the  General 
Klectric  Company,  London, and, from  their  general  behaviour 
in  the  laboratory,  I  formed  the  opinion  that  they  werequite 
us  good  as  those  of  the  Hellesen  type.  In  order,  however, 
to  make  a  set  of  cctmparative  testa,  I  procured  a  couple  of 
quite  new  Hellesen  and  EC.C.  cells  of  about  the  same 
weight,  and  again  referred  to  the  Munich  report,  from 
which  I  herewith  give  the  following  extiact,  in  order  to 
show  that  I  was  comparing  the  E.C.C.  cell  with  a  type  of 
cell  which  had  been  proved  to  be  the  most  efficient  of  six 
of  the  principal  dry  batteries. 

Ej^iract  from  the  Munich  Report. — "The  moat  efficient 
cells,  even  for  circuits  of  small  external  resistance,  are  the 
Hellesen  and  the  Bender^  the  former  having  the  advantage 
of  less  polarisation  and  much  smaller  internal  resistance; 
the  Hellesen  cell  has,  however,  when  exhausted  by  long 
working,  not  quite  so  much  recuperative  power  as  the 
Bender." 

Total  amptrt'hourfi  on  cloMd  circuit  Ihroitgh  ati  external  ttsistantA 
of  SO  ohms  for  96  honrA.  * 

Ampere-hours. 

Hellesen 23915 

Bender   2  3400 

Thor    2-1435 

Gaaaner 1-9374 

Jenisch  10347 

Wolfrichmidt 0'5967 

Total  ampere-hour*  on  dosed  circuit  through  an  txtemal  rennfanre 
of  three  ohms  for  $4  hours,  • 

Ampere-hours. 

Hellesen «,« 50792 

Bender   4*9898 

Thor    3'4552  ^ 

(jJasaner 2*6670i 

JeniBoii  1*2236* 

Wolfechmidt 1-6168 

*  Tbese  cells  were  evidently  of  nearly  equal  dimeasions,  the 
HcUesen  being  of  the  same  size  as  the  present  type  Ko.  2. 

General  Descrii/tion  and  Clumical  Constituents  of  the  Helteun 
and  E.C.C.  Diy  Cells. — The  following  sectional  drawings 
have  been  made  by  one  of  my  laboratory  students,  Mr.  D. 
Cameron,  from  sawn  sections  of  the  cells,  and  I  am  indebted 
to  Dr.  Henderson,  professor  of  chemistry  in  the  Technical 
College,  for  the  chemical  analysis  : 


WT 


Vkrtical  DuaoNAL  Cboss-bectio!).— Hklleses  Cxix. 
Indtx  to  Parts, 


T  ( -h )  Terminal  positive. 
C         Carbon  (bored  hollow). 
SC       Silicate  cotton. 
M         Manganese  dioxide^  etc, 
L         Lime  and  salsmmoniac, 
etc. 


Z  Zinc  containing  tm 

T  ( - )  Negative  terminal  wire. 
S  Sawdust  paokin^. 

P         Pitch  (top  coTenng). 
MC      Millboard  caw. 
\VT     Waste  tube. 
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Anniyn*  o/  Si<trh  Pwttt  (M). 

MnO, ...   =  2B54 

Carbon =  16-02 

SiO-      =  1276 

MgO      =  1288 

CaO       =  096 

FejOj     =  3-48 

Moiftture  and  ingredi'i  _  'TS-^ 

eni6  not  determined  /  ~ 

100  00 


AnaJyntto/  IKhiM  Paste  (U). 

CaO       =  2tt  l.H 

ZnO       =     6-00 

MrO      =     0-57 

NHj       =     249 

Water  and  binding^       ^  64-8" 


100 -00 


Vbktical  Cruss-hkction.— E.C.C.  Ckll. 
Index  to  Parts. 


T  (  +  )  Terminal  positive. 
C  Carbon. 

SO        Cotton. 

M  Manganese  dioxide,  etc 

L  Lime  and  sal-ammoniac, 

etc. 

'  This  short  ^iem  tube  shoold  have  been  drawn  with  ita  lower 
end  terminating  in  the  cotton  at  SC.  Theee  tubes  in  both  ceJU 
are  evidently  to  carry  oH  any  waste  gaa. 


I  Z  Zinc  containing  veoseL 

T  t  -  )  Nejjative  terminal  wire. 
V  Pitch  (top  covering). 

I  Insulating  base. 

\VT      Waste  tube.' 


A  Hoiyais  of  Blacic  PasU  (M ). 


MnOa 

Carbon 

MgO 

CaO   

^■::::::::.::.:::: 

H,0   

Ingredients   noft 
aebermined      / ' 


7  57 

=  47  28 

=  7-20 

=  140 

=  212 

=  12  78 

=  9-77 

=  1190 


100  00 


AnalyMH  of  White  Poat 

CaO   

NH,  

CI   

Water  and  bind-  \ 

ing  material     j ' 


20-89 
=  20-29 
-     0-31 

=  62-fiI 


lOO'OO 


[The  results  of  tbe  tests  were  given  in  a  lengthy  series  of 
tables,  but  these  seem  of  no  very  great  practical  importance. 
The  gener&l  conclusions  from  the  figures  given  are  to 
alighily  favour  the  E.C.C.  tyi>e.  The  value  of  the  paper  is 
more  in  the  showing  that  the  students  at  the  Technical 
College  are  capable  of  and  have  the  apparatus  for  carrying 
out  a  series  of  sustained  and  somewhat  delicate  testing 
operations. — Eu.  E,  E,] 


BELTING  FOR  MACHINERY'^ 

BY    HENRY   A.    MAYOR. 

The  use  of  belting  for  driving  dynamo  machines  marks  au 
era  in  the  application  of  this  method  of  transmitting  motion. 

The  nature  of  the  dynamo  macbiue  was  from  the  very 
first  found  to  necessitate  the  use  of  speeds  of  rotation  con- 
siderably higher  than  those  usually  adopted  in  engineering 
practice,  except  in  the  cases  of  centrifugal  machinery  and 
of  other  machinery  of  so  ^mall  powers  as  to  call  for  no 
special  arrangements  for  driving.  For  many  years  after  the 
dynamo  became  a  marketable  commodity  all  such  machines 
were  driven  by  belts  or  ropes.  Of  late  years  many 
machines,  large  and  small,  have  been  driven  by  direct 
connection    with   the  engine   crankshaft,   and    a    few    by 

*  Paper  read  before  the  Institution  of  Engineers  and  Shipbuilders 
\ScoiiJjuid 


gearing.  Of  course  increased  efficiency  is  obtained  by 
direct  connection.  Allowance  is  usually  made  for  an 
additional  loss  of  at  least  15  per  cent  in  belt  and  journal 
friction. 

Notwithstanding  the  many  advantages  of  direct  driving, 
the  largest,  as  well  as  the  smallest,  dynamos  are  atill  driven 
by  belts  or  ropes. 

There  is  no  sound  reason  for  this.  A  dynamo  machioe 
has  the  property  of  instantaneously  becoming  capable  of 
absorbing  a  quantity  of  power  limited  only  by  the  ultimate 
strength  of  its  moving  parts,  and  the  resistance  to  heat  of  its 
insulation  and  metallic  conductors. 

In  this  respect  it  diSers  from  all  other  machines.  The 
friction  of  a  hot  bearing  brings  a  machine  to  rest  with  com 
parative  slowness.  A  short  circuit  in  a  dynamo  has  instan- 
taneously to  smash  or  melt  something  either  in  the  machine 
or  driving  gear.  The  study  of  belting  is  therefore  of  great 
importance  and  interest  to  the  electrical  engineer,  and  it  is 
becatise  I  have  taken  an  interest  in  this  subject  for  the  past 
14  years  that  I  ventured  to  respond  to  the  invitation  of  the 
secretary,  and  to  record  my  experience. 

The  most  difficult  cases  of  simple  belt  transmission  (u 
distinct  from  angular  and  complex  belt  gear)  are,  of  course, 
where  the  pulleys  to  be  driven  are  small,  and  the  distances 
between  the  driving  centres  are  short. 

These  are  precisely  the  cases  which  the  electrical  engineer 
meets  with  most  frequently. 

Successful  results  are  unfortunately  only  to  be  attained 
by  the  tedious  process  of  trial  and  error  which  gradually 
!.rains  and  perfects  what  an  eminent  engineer  has  called  the 
engineering  eye.  The  conditions  of  practice  are  so  variable 
that  the  most  exact  and  careful  calculations  are  only  approxi- 
mate guides. 

There  are,  however,  several  broad  principles  established 
and  recorded  which  it  is  well  to  know,  and  which  qualita- 
tively, if  not  quantitatively,  direct  us  towards  the  desired 
results. 

These  principles  are  discussed  in  the  articles  on  belting 
in  Spon'a  **  Dictionary  of  Engineering,*'  which  contain,  I 
think,  in  original  form  or  in  quotation,  all  the  useful  matter 
that  has  been  published  on  this  part  of  the  subject.  The 
base  of  all  belting  calculations  is  the  formulas  given  by 
Prof.  Ranklne  in  his  "  Treatise  on  Machinery  and  Millwork," 
p.  351. 


4 
4 


n 


T. 


/   =  the  coefficient  of  friction. 

&  =  the  ratio  of  the  length  of  the  arc  of  contact  with  thel 

pulley  to  the  radius  of  the  pulley, 

n  =  the  arc  of  contact  between  the  band  and  the  pulley  , 
expressed  in  turns  and  fractions  of  a  turn. 

( 1 )  R  =  Tj  -  Tj  =  the  total  friction  between  the  ! 
band  and  the  pulley. 


(2,  L=e/^  =  10  2-7288/n 


or, 


(3) 


log  ;jl-=  2-7288 /n. 


3R 


2(/''-l) 


We  see  from  this  (I)  that  the  power  which  may  be 
transmitted  by  a  bait  and  pulley  is  determined  by  the 
difference  between  the  tensions  of  the  driving  side  and  of 
the  following  side  of  the  belt ;    (2)   that  the  ratio  of  these 
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tensions  is  determined  by  two  things — viz.,  the  ooeflicfent 
of  friction  (that  is  to  say,  the  ratio  :  friction  or  resistance 
to  relative  motion  of  the  surface),  total  pressure  forcing  tbe 
surfaces  together,  and  the  angle  embraced  by  the  belt. 

It  will  he  at  once  seen  that  the  value  to  be  given  to 
the  coefficient  of  friction  is  of  vital  importance  in  the 
beginning  of  the  calculation.  This  value  is  precisely  the 
element  in  the  whole  question  which  it  ia  most  difficult  to 
determine. 

A  great  deal  has  been  written  on  the  subject,  but  the 
authorities  are  hopelessly  at  variance  in  their  results.  The 
reason  is  not  far  to  seek.  The  value  for  the  friction  be- 
tween a  belt  and  a  pulley,  determined  by  any  set  of  experi- 
mentfl.  applies  only  to  that  particular  belt  and  pulley,  under 
tbe  conditions  of  the  individual  experiments.  Among  the 
variable  elements  in  these  conditions  which  affect  the  results 
are:  Tbe  condition  of  the  respective  surfaces  as  regards 
smoothness,  dryness,  and  temperature,  and  the  flexibility 
of  the  belt  in  question. 

The  results  obtained  by  diSerent  experimenters  vary  as 
much  as  between  the  values  of  1  and  3. 

The  most  exhaustive  set  of  experiments  with  which  I  am 
acquainted,  carried  out  under  conditions  similar  to  those  of 
actual  practice,  has  been  carried  by  Messrs.  Wm.  Sellers 
and  Co.,  and  recorded  by  Wilfred  Lewie,  of  Philadelpia,  in  the 
Trafisactions  of  thethirteenthmeetingof  the  American  Society 
of  Engineers,  Chicago,  1886.  These  gentlemen  succeeded 
in  producing  sets  of  conditions  euch  that,  with  the  same 
belt,  they  were  able  to  vary  the  apparent  coefficient  of 
friction  from  156  to  1'42,  or  nearly  1,000  per  cent.  Such 
a  variation  as  this  in  a  vital  Factor  of  the  calculation  would 
seem  to  reduce  calculation  to  an  abaurdity.  The  case  ib 
not,  however,  altogether  hopeless.  Although  the  variation 
is  enormous,  we  have  a  basis  of  approximation  in  the  fact 
that  it  is  tiot  difficult  to  discover  for  any  sample  of  belting 
what  is  the  least  value  ivbich  we  can  give  to  the  friction 
factor.  It  is  well  known  to  everyone  who  has  experience 
in  using  belting  that  the  iirat  run  of  the  belt  is  the  worst, 
M  regards  its  driving  properties. 

I  have  made  a  small  collection  of  samples  of  betting  sold 
in  the  Glasgow  market,  and  with  these  I  have  made  a 
series  of  ex(>eriments  with  a  view  to  ascertaining  the 
friction  factor  of  the  belts  when  they  are  new  and  un- 
touched by  any  oil  or  dressing. 

It  is  to  be  clearly  understood  that  these  tests  are  not  for 
the  purpose,  nor  can  they  serve  the  purpose  of  determiaing 
the  relative  merits  of  these  belts.  They  must  be  taken  as 
a  whole  to  indicate,  collectively,  one  of  the  properties  of 
belting  pn  se.  A  set  of  comparative  trials  would  have  to 
be  much  more  extended,  and  conducted  with  more  accuracy 
than  I  have  thought  necessary  for  my  present  purpose. 

Appended  to  this  paper  are  tables  showing  the  results  of 
these  trials,  and  of  tests  of  tensile  strength.  The  friction 
trials  were  made  by  suspending  a  7ft.  length  of  4in.  belting 
of  each  of  the  makes  described  over  a  Hat-faced  pulley 
9Jin.  diameter  by  4|]n.  face  suspending  weights  at  Tj  and 
T^  and  adjusting  them  so  that  the  belt  was  just  on  the 
j>oint  of  slipping  over  the  pulley,  but  remained  fast. 

The  difference  R  =  T|-T.j  was  taken  in  many  of  the 
experiments  at  about  the  working  strain  used  by  the 
author  for  tbe  size  of  belt  tested. 

The  average  coefficient  of  friction  for  new  dry  leather 
belts  as  deduced  from  these  experiments  is  *153. 

Tbe  coefficient  given  by  Rankine  in  tbe  article  referred 
to  is  *42,  which  he  says  we  may  safely  bake  in  designing 
machinery,  that  22  is  ordinary  practice,  but  that  *15  ia  to 
be  taken  if  there  is  a  possibility  of  the  belt  becoming  wet 
with  oil. 

With  the  most  profound  deference  to  this  illustrious 
author,  if  a  belt  becomes  wet  with  oil  we  may  find  a 
friction  factor  of  '00  taking  possession  of  the  surfaces,  and 
those  of  us  who  have  to  face  enthusiastic  crowds  waiting 
tbe  fulfilment  of  tbe  promise  of  tbe  coming  of  tbe  electric 
light  had  better  face  tbe  worst,  and  while  taking  precau- 
tions to  keep  oil  of)'  our  belts,  assume  a  friction  factor 
of  *15  for  new  belts,  and  take  out  our  margin  between 
that  and  a  possible  '42  in  a  longer  and  easier  life  for  Ifae 
belt. 

Having  determined  the  coefficient  of  friction,  and  using 
R&nkine's  formula,  it  is  easy  to  find  tbe  tension  which  must 


be  given  to  the  belt  to  produce  the  resistance  necessary  to 

transmit  the  required  power.     Example  : 

Power  required,  10  b.  p.  =  33,000  foot  pounds  per  minute  x  10. 
Revolutions  of  pulley,  1,000. 
Diameter  of  puHoy,  12in. 

Arc  of  contact,  0 m^  w  ^  —='5, 
2 

T,-T.,«R=-3-M0^Al<>^=  1051b. 
'        '  1.000x3-14159 


log 


T 


2-7288  X -15  x'5«-20466. 


/L  =  ^^fiO^  =  J^ 


T,+T.  =  2rJ  — 


Ti  +  Ta_     e^^  +  1     . 


•d 


i2(./^-l) 
T,  -  T,  = 


2x105(4^^1-453. 
1-2  -  2  / 


.-.  Tj  =  279;  T.,  =  174. 

Although  I  here  use  the  formuli^  as  given  by  Rankine,  I 
am  sorry  to  say  that  I  am  unable  to  recommend  their 
acceptance  with  that  faith  which  mathematicians  claim  for 
their  mystic  symbols.  These  formula;  proceed  on  the 
assumption  of  perfect  flexibility,  the  calculation  proceeding 
by  iritegrabton  of  resultant  pressures  on  infinitely  small 
elements  of  the  arc  of  contact.  There  is  a  possibility  that 
tbe  speed  of  running  the  belt  may  affect  the  accuracy  of 
the  assumption  of  perfect  flexibility.  A  belt  which  may  be 
assumed  to  be  perfectly  flexible  for  the  purposes  of  an 
experiment  made  with  the  surfaces  at  rest,  and  when  there 
is  time  for  the  two  surfaces  to  come  intimately  in  contact, 
may,  when  run  at  a  high  velocity,  and  bent  and  unbent 
rapidly  as  it  runs,  be  less  completely  in  contact  with  tbe 
pulley,  and  this  may,  along  with  differences  introduced  by 
rise  in  temperature,  produced  by  the  rubbing  of  tbe  two 
surfaces  slipping  relatively  to  one  another,  help  to  account 
for  tbe  differences  in  tbe  coefficient  of  friction  which  have 
been  shown  to  exist  in  the  American  experiments  referred  to. 

Tbe  errors  arising  from  these  causes  are  not,  however, 
fatal.  We  shall  see  later  on,  when  we  come  to  speak  of  the 
strength  of  belting,  that  a  first  approximation  arrived  at 
by  the  method  which  we  have  adopted  will  be  sufficiently 
accurate  for  practical  purposes,  and  that  if  any  slipping 
takes  place  in  a  belt  transmission  designed  on  this  basis  we 
have  plenty  of  margin  in  the  strength  of  tbe  belt  to  permit 
of  an  increase  in  the  tension  so  as  to  get  the  resistance 
required. 

It  will  bo  found  as  a  general  rule  that  the  assumption  of 
so  low  a  friction  coefficient  will  ensure  a  satisfactory  result. 

(To  be  eontintted,) 


THE   CALCULATION  OF    ALTERNATING-CURRENT 
MOTORS.— L* 

BY    K.    .A.RN01J>. 

Since  Mr.  Tesla  published  his  application  of  the  Ferraris 
principle,  and  especially  since  the  Frankfort  Exhibition, 
much  work  has  been  done  toward  the  development  of  the 
alternating-current  motor.  The  difficulties  involved  in  the 
problem  of  meeting  the  proper  requirements  of  a  motor^ 
and  the  wide  gap  between  a  mere  principle  of  a  motor  and 
its  practical  application,  both  explain  why  it  is  that  the 
production  of  good  alternating-current  motors  has  pro- 
gressed so  slowly. 

Alternating-current  motors    can   be   divided    into    two 

•  From  tbe  Eltctrkal  Woiid, 
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groups:  (1)  ByDchroDous  motors;  (2)  non  synchronous 
motors.  In  both  of  these,  the  simple  alternating  current 
as  well  as  multiphase  currents  can  be  used.  In  the  follow 
ing,  both  will  be  considered. 

Synchronotts  Motors. — These  motors  are  characterised  by 
separate  excited  field  magnets,  either  by  means  of  a  con- 
tinuous current  or  by  means  of  a  commuted  alternating 
current.     Fig.  1  shows  a  diagrammatic  representation  of  a 


bi-polar  synchronous  motor  for  a  Binj!;]e-phase  alternating 
current.  A  is  the  armature  excited  by  a  continuous 
current,  and  F  is  the  field  through  which  the  alternating 
current  passes.  The  direction  of  the  current  at  that  parti- 
cular moment  is  shown  by  arrows,  and  the  armature  is  in 
the  direction  m^  m^,  which  position  it  will  take  while  running 
synchronously,  when  the  current  of  the  field  has  its  maxi- 
mum value.  With  the  assumed  polarity  of  the  armature 
it  will  be  turned  to  the  right,  due  to  the  action  between 
the  magnetic  field  and  the  field  current.  After  every  half- 
revolution  this  repeats  itself,  and  the  armature  will,  there- 
fore, be  able  to  generate  power.  If  the  frequency  be  n, 
then  a  bi-polar  motor  will  make  n  revolutions  per  second, 


I 

ii 


Fio,  2. 

while  a  multipolar  machine  with  ;;  pairs  of  poles  will  make 
n  ~-  z  revolutions.  The  direction  of  the  rotation  with 
synchronous  motors  is  not  a  definite  one,  as  such  motors 
have  a  dead  point,  from  which  it  will  turn  equally  well  to 
the  right  or  to  the  left.  Fig.  2  shows  the  position  at  the 
dead  point,  which  is  perpendicular  to  the  line  m^  m^.  If 
one  tries  to  move  the  armature  out  of  this  position  it  will 
swing  when  released  to  both  sides  of  the  axis  m.^,  m.,,  and 
will  finally  be  held  in  this  position.  The  armature  takes 
such  a  position  with  reference  to  the  field  that  the  number 
of  lines  of  force  emanating  and  returning  become  a 
marimum    in    the   field  coils.     If   the  armature   moves 


synchronously  with  the  field,  the  position  m^,,  »(.>  will 
lorrospoiiil  with  the  time  at  which  the  alternation  takes 
place.  The  reaction  on  the  armature  at  this  moment  is 
equal  to  zero  ;  but  as  soon  as  an  overloading  of  the  motor 
brings  it  out  of  synchronism  this  condition  no  longer  exists, 
iind  the  armature  is  brought  to  rest.  The  same  is  true  of 
multiphase  synchronoun  motors.    Let : 

e,    =  the  mean  E.M.F.  of  the  alternating  current; 

£j  =  e.J  2,  the  maximum  value  of  the  same  ; 

ij    =  the  mean  current  strength  ; 

I,    =  ii  J  2,  the  maximum  value  of  the  same  ; 

<f>y   =  the  angle  of  displacement  between  Ej  and  Ij ; 

Lj^  =  the  coefficient  of  self-induction  ; 

R]  =  the  resistance  of  the  field  coils  ; 

5i    =  the  number  of  windings  on  same  ; 

H    -  the  mean  field  intensity  (number  of  lines  per  square 

centimetre)  in  the  air-space  between  the  pole-f»ieces 

and  the  field  ; 
p     =  2  TT  n,  in  which  n  is  the  number  of    periods 

second  ; 
Etf  =  the  counter  E.M.F.  ; 
A|  =  the  energy  delivered  to  the  armature; 
A.>  =  the  energy  giveti  out  by  the  armature ; 

g     *=  -=,  tbeefiiciency  of  the  motor. 
The  energy  delivered  to  the  armature  is  equal  to 

A  =  ^^  cos  0, 

2 

The  E.M.F.   Ej  is  balanced  by  three  E.M.F. 's— namely, 


Pio.  3. 

first,  the  E.M.F.  of  the  self-induction,  of  which  the  maxi- ' 
mum  value  is  ^  Lj  I^ ;  second,  the  elective  E.M.F.  =Ej  Ij, 
which  the  current  L  requires  to  overcome  the  resistance 
Rj ;  third,  the  E.M.F.  induced  by  the  rotating  field,  which 
we  call  the  counter  E.M.F.  As  the  fieldj  H,  moves  syn- 
chronously with  the  current  I^,  the  phase  of  the  counter 
E.M.F.  will  coincide  with  that  of  the  effective  E.M.F. 
The  E.M.F.  of  self-induction,  on  the  other  hand,  follows 
the  currently  at  a  phase  difi*orence  of  90deg.,  as  the  self- 
induction  reaches  its  maximum  when  the  current  passes 
through  zero. 

If  in  Fig.  3  A  B  is  made  equal  to  E,,  and  if  with  A  B  as 
a  diameter  a  semi-circle  is  drawn,  and  if  B  C  »p  L^  I, 
laid  off  as  a  chord,  then  A  C  =  R.  I.  -H  Ec  and  the  angle 
BAC  =  3j. 

The  energy  delivered  to  the  armature  is  equal  to  the 
product  of  the  current  and  the  counter  E.M.F. : 

A.  =  ^i (2) 

If  H  is  the  field  intensity  corresponding  to  the  load 
then 

E,  =FH;?5, (3) 

therefore  A,,=  ^5Mii (4) 

2 

If  the  resistance  R^,  which  is  small,  is  placed  equal  to 
zeroi  then  it  follows  from  Fig.  3  that  ^\ 

,.^^^'  ...... I 
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lien  the  armature  is  at  rest,  Lj  caa  be  determined  ex- 
nentally,  because  then  the  counter  £.M.F.  is  equal  to 

Wt  is  the  current  delivered  to  the  field  at  the  volt- 
Eo,  then  it  follows  from  Fig.  3  that  Eq^  =  pij^t  j^2 


L,^:MINV 


Plo 


(7) 


(8) 


(Ml±A)I.  =  ^cob,.; 


Y  neglecting  F^  it  follows  approximately  that 

the  armature  or  the  field  contains  projecting  [>ole8  or 
1,  then  the  value  of  L,  depends  also  on  the  relative 
iion  between  the  armature  and  the  field. 
Ith  the  aid  of  the  equations  (3),  (7),  and  (8),  the  value 
L^  can  be  determined  from  equation  (6)  when  E|  is 
n. 
be  energy  delivered  to  the  armature  is 

i  .,= 

the  efficiency 

ae  efiScieticy  is,  like 

of  two  EM.F/s. 
le  losses  through  hystereais,  Foucault  currents,  and 
Acion  of  the  magnet  are  not  included  in  this. 
be  phase  difference  between  Ej  and  I,  becomes  a  maxi 
I  when  Ec  ^  0 ;  that  is,  when  the  armature  is   at  rest. 
larger  the  counter  E.M.F.  the  amaller  will  he  the  angle 

If  the  motor  delivers  no  useful  work,  and  if  the 
iture  runs  synchronously  with  the  field,  then  Ec  has 
laximum  value;  I,  at  t,he  same  time  has  its  minimum 
D,  aa  shown  by  equation  (5). 

be  energy  A^  is  evidently  a  maximum  when,  as  shown 
iion  (6),  the  expression 


'4- 


E. 


R,l, 


(9) 


+  Ee 

in  coutiuuoua-current  motors,  the 


yuti 


E,    =   -^' 


(10) 


mes  a  maximum.     If  the  Gret  differsntial  coefficient  is 
td  equal  to  zero,  then 

E, 
n/2 

b  means  :  the  eflective  energy,  A^,  is  a  maximum  when 
ounter  E.M.F.  is  equal  to  1  -^  ^2  times  the  E.M.F., 
hen  the  maximum  value  of  the  counter  E.M.F.  is  equal 
6  mean  value  of  the  E.M.F. 
becomes  a  maximum  when  it  is  equal  to 


w  torque,  D,  of  the  armature  =  ^  in  which  w  it  the 


lar  velocity.     For  a  bi-polar  machine  u)=p  and 


4pL, 


(11) 


w 


^=;>n:,  ^^v-H^^• 


(12) 


ie  torque  is  therefore  inversely   proportional  to  the 
re   of    the  frequency   and   to    the  self-induction   co 
snt 

lis  shows  that  in  designing  alternate-current  motors 
advisable  to  use  the  smallest  possible  frequency. 
r  synchronous  muttiphaae  motors  the  same   results 
If  we  have  in  general  m  alternating  currents  of 

maximum   intensity,    following  the  sine  law,  and 
ig  a  phase  difference  of  tt  -^  m,  then  the  above  for- 

w\\\   hold  for  each  phase.     If  every  phase  has  an 
i  action,  then 

in 


FRpgl 


m 


V      j,L  ■    ■    ■ 

Hlors  I,  E,  aud  L  refer  to  the  single  phases. 


(13) 


(14) 
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Prof.  A.  W.  RucKEB,  F.R  S.,  President,  in  the  chair. 

Several  excellent  photographs  of  flyinif  bullets  and  of  the  air 
wavofl  produced  by  vibrating  liammerB  wore  exhibited,  the 
origin&ls  of  which  hod  been  lAken  by  Prof.  Mach. 

A  paper  on  "  TheD!flereiitlAl  SqaaUon  of  Xleotrte  Flow  "  was 
read  by  Mr.  T.  H.  BUkesley,  M.A.  The  object  of  the  paper  in 
to  nhow  thiit  the  ordinary  mathematical  exprewnions  for  electric 
How  fail  to  Dxplain  all  known  facte,  and  to  point  out  that  in  order 
to  interpret  tlie»o  factH  certain  properties  of  matter  not  usually 
reooG^ised  raiist  be  adnnitted.  The  subject  i»  treated  both 
algebraically  and  geometrically  :  in  the  latter  case  the  magnitude 
beinz  representetl  by  the  projections  of  the  sides  of  a  triangle 
revolving;  in  its  own  plane  on  a  llxed  line  in  that  piano.  Taking 
tho  ordinary  differential  e(]uation    for   a    simple    circuit  having 

rwiiftance  and  self  indaotion— viz.,   V-L— -'  =  RC — it  is  shown 

rt  t 

thciL  thii)  takes  no  account  of  aiiy  energy  except  that  spent 
in  heating  tho  conductor,  and  that  where  radiation  into 
space  is  concerned,  it  is  necessary  to  introduce  another  term, 
\  C\  where  \  iff  a  quantity  of  the  nature  of  resistance.  It  is  further 
pointed  out  that  if  work  be  done  outside  the  circuit,  the  line 
which  geometrically  represents  tho  induced  E.M.F.  cannot  be 
perpondicular  to  that  indicating  the  current  and  "  effective '* 
E.M.F.,  the  latter  term  being  defined  to  mean  the  value  of  the 
quantity  which  is  numerically  etjual  bo  the  product  of  the  current 
into  the  resistance.  A  magnetic  phase-lag  must  therefore  exist. 
The  author  also  shows  that  a  magnetic  field  induced  in  phase  with 
the  magnetic  induction  would  not  result  in  a  loss  of  energy,  and 
no  hysteresis  could  exist.  Under  the  same  circumstaneea,  there 
could  be  no  radiation  of  energy  from  an  alternating  magnet.  A 
Lcyden  jar  discharging  through  a  circuit  having  sell-induction  is 
next  considered.  Taking  the  ordinary  premises,  it  isshoun  that  no 
provision  is  there  made  for  energy  radiated  into  space,  and  that  mag- 
netic lag  is  necessary  for  the  existenceof  such  phenomena.  The  diffe- 
rential equation  for  the  variables  in  condenser  discharges  according  to 
ordinary  assumptions  are  shown  to  be  of  the  samo  form,  and  the 
variables  can  be  represented  by  the  projection  of  the  poles  of  a 
triangle  which  is  BimultaneousU'  undergoing  uniform  rotation  and 
linear  iozarithmic  shrinking.  The  rate  of  sbrtnking  is  tho  same  as 
that  of  tne  radius  vector  ofan  equiangular  spiral  ot  characteristic 

/k   R 

angle   B,   where  eoe/3=     /  —  =— ,  K,   L,    and  R    representing 

capacity,  self  induction,  and  resistance  respectively.  Theequations 
and  their  consccjuence^  are  considered  at  some  length  and  several 
important  properties  brought  out.  To  allow  for  radiated  energy, 
R  muet  bo  virtually  increased  from  R  to  R  +  X.  and  the  total 
energy  is  divided  between  the  circuit  and  the  field  in  the  ratio 
of  R  to  \.  If,  therefore,  the  circumstances  be  such  that  \  is 
largo  compared  with  R— say,  by  having  high  frequency — 
the  heating  of  tho  circuit  may  only  be  a  small  part  of  the  total 
energy.  In  this  diroctien,  the  author  thinks  tho  true  explanation 
of  some  of  Testa's  experiments  is  to  be  found,  the  energy  being 
expended  chiefly  in  radiation,  and  not  in  current  through  the 
ex|>crimentor'a  body.  When  obtaining  photographs  of  rapidly- 
moving  objects,  Prof.  Boys  hod  used  dischargee  of  nigh  frequency, 
but  since  several  sparks  of  nearly  equal  intensitv  were  obtained, 
the  decay  of  amplitude  wat^  not  very  rapid,  and  the  angle  ft  of 
the  logarithmic  spiral  roprosenttng  the  magnitudee  would  bo 
nearly  dOdeg.  For  the  most  rapid  discharge,  ^  =  4Meg.,  and  the 
ratio  of  aucceesive  maxima  was  t^  :  1 — i.e.,  23  14  to  1. 

Prof  Ferry  thought  the  C^  R  term  would  not  represent  the 
heating  of  the  wire  when  the  oscillations  were  rapid,  owing  to  the 
distribution  of  current  not  being  uniform  over  the  section  of 
tho  conductor.  Maxwell  had  shown  that  certain  throttling  terms 
had  bo  be  considered.  In  condenser  dischargee  the  complete 
equation  would  have  many  terms. 

Prof.  O.  J.  Lodffo  said  the  beet  definition  of  R  in  such  cases 
WQs  that  derived  from  Joule's  law  rather  than  that  of  Ohm's. 
Fre(]uency  was  very  Important  in  the  radiation  of  energy,  but  even 
at  ordinary  frot|uencie«  of  alternators  .«omo  energy  was  radiated. 
Referring  to  Te«>la*8  ex|ieriments,  he  said  the  reason  why  no  serious 
cont«ei{uenceB  followed  was  that  there  was  not  much  energy  behind 
them.  High  fro()uency  might  be  instrumental  in  preventing 
injury,  but  this  he  thought  remained  to  be  proved 

Dr.  Sampaer  pointed  out  that  losses  other  than  C*  H  (R  being 
the  ordinary  resistance  of  the  conductor)  had  to  be  taken  into 
account.  In  some  oases,  such  as  transformers  on  open  circuit,  the 
elfective  rosistanoe  might  be  1,000  times  that  of^  tho  coil.  To 
discuss  completely  the  problem  taken  up  by  Mr.  Blakesley,  it 
would  be  necessary  to  take  account  of  non-uniform  distribution  of 
current  both  across  and  along  the  conductor,  as  well  as  the 
character  of  the  magnetic  and  electric  fields  surrounding  the 
circuit. 

Mr.  Swinburne  thought  there  was  a  tendency  to  over-estimate 
the  rate  of  high-frequency  currents,  for  unless  the  coils  of  trans- 
formers were  assumed  geometrically  coincident,  calculations  were 
diflScuIt.  Errors  of  hundreds  per  cent,  were  quite  possible.  In 
Tesla's  experiments  no  great  power  was  involved,  for  the  trane- 
former  could  not  give  oat  any  Wge  power. 

Mr.  Blak— ley,  in  reply,  said  the  term  R  was  such  that  C  R 
represented  the  whole  waste  in  the  conductor,  whilst  >  included 
everything  wasted  outside  the  conductor. 


■ 
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COMPANIES'  MEETINGS, 


CONSOUDATED   TELEPHONE   CONSTRUCTION   AND 
MAINTENANCE  COMPANY.  LIMITED 

An  extraordinary  meeting  of  the  above  iorniJiny  wa^i  lieUJ  on 
Tuesday  at  Winchester  House,  under  the  f>ie«idency  of  Mr. 
C.  L.  W.  FitzUerald  (chnirmuii),  to  contirm  u  resolution  paeeed  at 
an  extraordinary  general  meeting  proviQu«^ly  held  for  reauctioii  of 
the  capital  of  the  Company.  The  Secretary  (Mr.  C.  Curtoys)  then 
read  the  notice  convening  the  meeting,  and  the  resolution  for  con- 
firmation, as  foUowB  :  *'  That  the  capital  of  the  Corapnny  be 
reduced  from  £307.545,  divided  into  75,tK)i»  preforcnoc  Aiare**  of 
£1  each,  75,150  ordinary  shares  of  £1  each  and  1^24. H5()  ordinary 
Bharea  of  14a.  each,  to  £'234, 038,  divided  into  47  M'S  preference 
shares  of  £1  each,  and  75,150  ordinary  nharen  of  £1  each,  and 
224,850  ordinary  shares  of  lOe.  each,  and  that  such  reduction  be 
effected  by  returning  the  amount  of  £!  [>er  share  credited  a»  paid 
upon  each  of  the  27,637  issued  preference  sliares  of  the  Company 
to  the  holders  thereof,  and  thereupon  cancelling  such  shares,  and 
by  returning  2s.  per  share  to  each  of  the  holders  of  the  224,860 
issued  ordinary  shares  of  the  Company,  and  by  writing  off  each  of 
the  said  224,850  ordinary  shares  the  sum  of  2a.  {>er  »ham,  aa  being 
capital  unrepresented  by  available  assets." 

The  Chalmuui  said  that  they  had  met  that  day  t-imply  to  con- 
6rm  that  resolution.  It  was  only  a  matter  of  form  He  would 
merely  inform  them  in  a  few  wonts  how  that  resolution  hwl  been 
arrived  at.  They  had  received  a  considerable  sum  from  the  sale  of 
the  Austrian  seeuiities  which  the  Consolidrtte<l  Company  Uixd  held. 
He  did  not  think  it  necessary  to  detain  them,  an<l  he  therefore 
proposed  the  continnation  of  the  resolution. 

Sir  Alexander  Armctrong.  K.G.B.,  noronded  the  rcKohition. 

In  reply  to  ipientions,  the  Chairman  wiid  that  the  Company  had 
taken  legal  advice  on  the  matter  in  Vienna,  and  that  ho  and  two 
other  directors  had  journeyed  to  Vienna,  and  the  result  of  their 
mission  was  that  they  decided  to  accept  ns  much  monoy  as  they 
could  get  rather  than  run  the  n«fk  of  going  to  law,  Thoy  did  not 
lose  anything  in  the  wav  of  money,  as  they  hofl  taken  share*  from 
the  Austrian  Company  for  the  concession.  Although  they  had  not 
l<»t  any  money,  they  did  not  make  the  money  whicli  they  brad  ex- 
pected. The  preference  shareholders  had  been  paid  on"  because 
thov  had  a  priority  of  claim. 

The  resolution  wn»  then  put,  and  was  unanimously  adopted. 


NOTTING  HILL   ELECTRIC  LIGHTING  COMPANY. 

LIMITED. 

The  sixth  ordinaiy  gcnornl  inocLing  of  tlii.i  Cumpany  wiv^  held 
on  Monday,  nt  the  Centmt  Station,  Bulincr-place,  Xolting  Hill, 
\V.,  under  the  prosidcncy  of  Prol,  \Vm.  Crookes,  F.R.S.,  chairman. 
The  Socrotaiy  (Mr.  W.  U.  Fox)  roati  the  notice  convening  the 
meeting,  und  the  report  and  accounts  having  been  taken  as  read, 

The  CHAirman  said  that  before  putting  the  rcj^olution  for  the 
adoption  of  the  report  and  accounts,  he  propoKcd  t^  make  some 
remarks.  They  would  doubtless  think  it  unncces^mry  for  him  to 
refer  to  any  great  extent  to  the  accounts,  oa  they  were  published  in 
such  full  detail  that  they  spoke  for  themselves.  There  were,  how- 
ever, one  or  two  pointe  upon  which  the  shareholders  might  feel 
interested  in  having  a  little  information,  and  he  would  therefore 
devote  a  few  minutes  to  their  consideration,  although  most  of  them 
were  explained  in  the  report  before  them.  Iti  Table  No.  4  there 
wuro  one  or  two  itoms  on  the  debit  aide  to  which  he  mu.'^t  draw 
attention.  The  first  was  of  hiring  temporary  boilers.  £16.  17s.  ^  and 
to  that  might  bo  added  a  further  sum  of  £18  odd,  payable  for  wages 
and  stores,  making  a  total  of  £35,  which  would  not  appear  in  the 
accounta  this  year,  as  the  boilers  had  been  dispensed  with,  their 
Ioa<lbeingsulficientto  render  theuseof  their  large  boilers  economical. 
Another  item  was  rents  payable,  £161. 10s.,  which,  as  stated  in  the 
report  at  the  foot  of  the  revenue  account,  included  a  t^um  of  £1(K) 
for  rent  of  special  local  office  at  105,  High-street,  Notting  Hill, 
which  bad  now  been  given  up,  as  it  was  not  considered  nd^i6able 

|4o  take  a  further  lease  of  the  premises.      As  a  matter  of  fact,  the 

■■Directors  had  previously  endeavoured  to  let  the  house,  but  could 
not  do  BO  at  a  reasonable  rent.  There  would  therefore  be  a  saving 
of  £135  in  the  accounts  for  this  year  from  those  two  sources,  and 
the  Directors  also  did  not  expect  that  the  law  expenses  would  be 
anything  like  as  large  aa  thoee  appearing  in  the  accounts.  As 
would  be  observed  from  the  credit  side  of  the  accounts  No  4,  the 
amount  of  revenue  from  the  sale  of  current  supplied  was  £2,518, 
which   showed    a   very   satisfactory   increaae    over    £999    earned 

^during  the  previous  seven  months.  The  bad  debts  for  the  year 
Qounted  to  only  £5.  10a.,  which  he  thought  reflected  credit  upon 
the  management  in  the  choice  of  customers,  and  in  retjuiring 
guarantees  in  doubtful  coses.  Perhaps  a  little  further  explanation 
waa  needed  with  regard  to  the  fee  of  £250  from  the  New  Telephone 
Company  which  a|ipeared  in  the  revenue  account.  The  fee  was 
paid  by  that  company  to  the  Notting  Hill  Company  merely  for 
entering  into  an  agreement  whereby,  amongst  other  things,  thia 
Company  agreed  to  allow  the  telephone  company  to  lay 
wires  in  their  culverts  for  telephonic  purposes  at  a  certain 
rental  per  mile  ot  wire,  the  minimum  being  £100  per  annum  ;  but 
the  provisions  of  the  agreement  took  effect  conditionally  upon  the 
granting  of  the  necessary  approval  by  the  Hoard  of  Trade  and 
other  authorities,  which  had  yet  to  be  obtained.  Coming  to  No.  5, 
the  net  I'evenue  account,  on  the  debit  eido  of  which  appeared  an 
jtem  of  £92.  166.  for  interest  on  loans,  they  did  not  anticitmte  any 

mw/Jar  !i»biiitiea  Mng  saearred  tbie  year,  as  the  charge  was  for 


interest  pajrable  to  the  contractors  in  connection  with  the  oonatrtic- 
tion  of  the  Phillimore  district  mains,  to  which  he  would  presently 
again  refer.  The  debit  balance  of  £617  which  ap(>earod  in  the 
net  revenue  account  at  the  end  of  the  previous  year  hail  been 
reduced  to  £.'M7,  but  that  was  chiefly  through  the  amount  of  £2V) 
of  Directors'  fees  being  re-credited  in  thu  accounts.  In  explanation 
of  that,  he  mentioned  that  the  total  amount  of  feee  payable  to  the 
Directors  under  the  articles  of  osaociation  was  £1,000  a  year,  and 
us  stated  in  the  last  report,  the  Directors  had  not  drawn  fees  for 
the  quarter  ending  3lPt  December,  1891,  and  had  not  drawn  any 
since  that  time.  Therefore,  on  the  .SIst  December  last,  the  total 
amount  of  foes  due  to  the  Diiectors  waa  £1,250.  In  view,  how- 
ever, of  the  present  struggling  position  of  the  Company,  the 
Directors  had  agreed  to  return  to  the  Company  half  of  the  fees  due, 
and  they  hod  alM)  agreed  to  accept  half  fees  for  the  present  year  ; 
they  had  gone  further  tlian  that  by  deciding  to  [wstpone  their  cloim 
for  half  feesdae,  together  with  those  of  this  year,  until  the  account* 
were  presented  in  1804.  An  agreement  embodying  those  arrange- 
inentt*hrtd  been  prei>ared  and  signed  byallthe  Directors  Aaregaraecl 
a  depreciation  fund.  No.  7,  they  would  notice  thot  the  Director* 
had  not  thought  it  necessary  to  provide  for  depreciation,  as  thay 
were  advised  that  the  charges  in  the  revenue  account  under  th« 
head  of  repairs  and  maintenance  were  sufficient  for  the  purpoeej 
and  ho  would  add  that  the  mains  and  machinery  were  kept  in  such 
a  thorough  state  of  efficiency  that  it  did  not  appear  r-o  neceesitAt*, 
at  least  at  pi-eBent,  any  special  provision  for  that  being  made.  He 
did  not  think  there  was  anything  m  the  general  balanoe-eheet 
which  requireil  comment  The  last  account  waa  statennent  of 
electricity  generated,  sold,  etc.,  the  only  figure  needing  ex- 
ptanatioii  being  lliat  under  the  head  of  quantity  not  accounted  for. 
Of  the  13,061  unitH  t^aid  to  have  boon  jibsorbed  by  the  batteriaa, 
he  thought  it  wonki  be  fair  to  charge  the  batteries  with  only  9,000 
iinitfl,  ihe  Imlance  being  debited  to  losses  in  meters,  and  the 
diRerenco  between  the  current  at  101  voltfl,  which  was  actually 
given  to  consumers,  and  the  current  at  100  volts,  which  they 
charged  to  them*  Tho  2,2t)H  unite  lost  in  the  mains  represented 
the  amount  of  energy  expended  in  overcoming  the  resiatance  of 
( be  mains.  The  actual  quantity  not  accounted  for  waa  therefore 
only  lit  uTMtJ«,andhedid  notthink  that  any  other  London  company 
couhl  show  such  a  satiefactory  result.  During  the  year  thev  had 
made  several  extensions  of  mains,  but  the  principal  one  was  that  to 
the  Phillimore  district,  and  it  was  with  the  Bi>ecial  object  of  making 
thatoxtonsionthattlie  ordinary  preferenceaharos  were  issued  Before 
however,  finally  deciding  to  extend  to  that  part,  the  Directors 
took  great  care  to  ascertain  the  amount  of  support  likely  to  be 
received  in  the  noighhourhood,  and  on  dnding  that  there  was 
every  likelihood  of  obtjiining  a  satisfactory  return  on  the  capital 
outlay,  it  >va.'*  resolved  to  carry  out  the  work.  The  Directors  woi*© 
pleaded  lu  Hud  (hat  tlicir  estimate  was  correct,  and  they  had 
already  n  g':KKl  nuinher  of  houses  connected  to  tho  mains.  At 
one  time  it  wo^  thought  that  it  would  be  necessary  to  ^hnve  a 
batt'Cry  station  to  supply  thtU  district,  but  they  had  been  able  to 
supply  without  It.  Smce  the  end  of  last  year  the  Company  had 
iMotle  a  further  extension  to  Observatory-gardens,  but  in  this  and 
in  the  cai»  of  several  small  extensions  carried  out  Ia«t  year  the 
Directors  had  obtained  advances  from  those  interested  at  least 
ei|unl  to  the  bare  cost  of  the  work  done  to  be  repaid  by  not 
charging  the  consumers  on  theextensionsfor  any  current  consumed 
until  tho  loans  had  been  paid  off.  They  had  found  that  the  plan 
acted  well.  The  item  of  £485  in  account  No.  8,  debtor  side, 
showed  the  debits  made  in  such  cases  to  cover  the  guarantees. 
These  were  only  rejjayable  by  their  not  charging  the  consumers 
for  current  until  the  loans  had  been  paid  off.  They  would,  there- 
fore, see  that  the  Company  did  not  run  any  risk  with  those  exten- 
aionp.  The  guarantees  varied  according  to  the  necessities  of  the 
cose.  He  thought  they  might  say  that  tho'se  were  the  only  instances 
where  there  were  any  charges  on  the  Company.  The  cost  of  the 
Phillimore  extension  had  been  £6,500.  The  number  of  houses  on 
the  extension  already  wired  and  lighted  waa  17,  and  the  number 
of  lampsi  reduced  to  a  uniform  Sep.  was  1,351.  The  estimated 
revenue  from  that  extension  waa  £500  in  the  current  year, 
and  £600  in  IKIM.  As  they  were  aware,  the  Directors,  in 
May  lost  obtained  the  sanction  of  the  shareholders  to  issue 
the  balance  of  the  ordinary  shares,  amounting  to  £29,980,  in 
the  form  of  or^linary  preference  shares,  bearing  a  cumulative 
interest  of  6  per  cent.  Those  shares  were  in  the  first  instance 
offered  to  the  shareholders  in  pro[X}rtion  to  their  holdings,  and 
up  Lo  l>ec©mber  ^\  last  796  shares,  representing  £7,960,  and 
Biuoe  that  datie  the  Directors  had  allotted  2<)  in  addition.  Prac- 
tically, tho  whole  of  the  capital  received  from  the  issue  of  those 
shares  hod  been  8[>ent  in  making  extensions  ot  the  main»  and  in 
the  purchase  of  additional  machinery  requirod  owing  to  the 
increased  area  of  supply.  No  money  was  now  owing  to  Messrs. 
Crompton  and  Co.,  the  contractors  for  construction,  though  an 
arrangement  hod  been  made  that  the  money  could  have  bean 
borrowed  in  the  event  of  tho  preference  issue  not  haWng  been 
f^uccessful.  The  Comptiny's  property,  with  the  trifling  exception 
of  extensions  mode  with  consumers,  as  already  mentioned,  was 
quite  free,  being  s^iddlod  with  no  mortgage  debentures  or  charges. 
When  they  met  at  tho  lost  general  meeting,  they  hod  77  housea 
connected  to  the  mains,  rcpi'csenting  6,056  8-c.  p.  lamps,  and  which 
by  the  end  of  December  last  had  bmn  increased  to  124  bouses  and 
fl,4.^S  lamps,  or  an  increase  of  47  houses  and  3,.'?82  lights.  So  far 
as  tho  present  year  was  concerned,  the  increase  in  the  number  of 
houses,  in  proportion  to  the  whole  of  last  year,  had  been  slightly 
larger,  so  that  if  the  steady  increase  was  maintained,  as  they 
expected  would  be  the  case,  they  might  expect  very  shortly 
to  bo  in  an  extremely  sound  oondition,  and  yielding  to 
the  «<harcholders  substantial  returns  on  their  invc-stmente. 
The    present     number    of    kunp«    on    their    main«!    was    9,854, 
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brineiDg  in  an  eetimabed  revenue  of  £3,500  per  annum,  but 
bv  tbe  end  of  1893  they  might  reasonably  expect  the  increaao 
ol  larape  to  be  such  as  to  raise  tbe  revenue  to  £4.000.  During  the 
year  toe  mains  and  machinery  had  worked  in  a  most  ofBcient  and 
iati«factory  manner,  and,  with  the  exception  of  three  instances 
during  the  winter,  when  some  of  the  mains  were  flooded  owing  to 
the  burvtine  of  the  water-mains,  no  accident  of  any  kind  nad 
oecarred.  In  each  caee  the  flooding  of  the  culverts  happened  in 
frosty  weather,  and  the  escaping  water  underminod  that  particular 
part  of  tbe  roadway  and  tilled  the  culverts  with  water,  consequently 
making  a  connection  between  the  strip  and  causinf;  a  lo^  of  '240 
Dnits.  In  the  place,  however,  wliere  thuao  uceideutH  liaj^jietieil, 
the  Directors  had  thought  it  advisable  to  specially  drain  the 
ralverts,  and  they  were  also  making  representations  to  the  London 
County  Council  with  a  view  to  prevent  a  recurrence  of  the  nuisanco, 
»  tbe  real  cause  of  the  trouble  was  the  blowing  out  of  the  tire 
plugs,  which  were  old  fashioned  wooden  ones,  which  ought  to  be 
replaced  by  something  of  a  more  modern  type.  There  was  only 
oneoUier  thing  which  had  occurred  during  the  year— that  was  a 
OOfiaiderable  leakage  of  water  in  the  basement  of  the  central 
•(efeioD.  and  which  waa  likely  to  damage  the  foundations  of  the 
machinery.  He  was  glad  to  say  that  after  eomo  time  the  source 
of  leakage  bad  been  discovered,  and  by  constructing  some  drains 
outside  the  station,  the  leakage  had  been  stopped.  There  was 
one  thing  which  he  regretted  to  say  had  not  reached  their 
expecta lions— that  was  the  income  per  lamp  [>er  annum.  Tiie 
estimate  he  gave  last  year  was  KM.,  and  from  tlie  re^ulta  obt-ained 
by  other  London  companies,  there  was  reason  to  bclicvo  that  they 
might  exceed  that  sum.  They  found,  however,  that  tho  octuid 
revenue  per  lamp  was  only  7s.  It  was  difiicult  to  account  for  that 
difference  ;  possibly  it  was  owing  to  Notting  Hill  being  on  a  higher 
elevation,  and  also  to  its  being  less  affected  by  foggy  weather.  It 
was  also  noticed  that  as  contidence  in  the  stability  of  the  light 
grew,  customers  wired  their  houses  and  put  up  more  lamps  than 
they  intended  to  use  ordinarily,  as,  for  instance,  nt  balls,  etc.  At 
first  the  tendency  was  to  put  hiin|w  where  they  were  wanted 
nightly  ;  afterwards,  when  tiie  bugbear  uf  increased  expense  was 
found  to  be  a  negligible  item,  consumers  wont  to  the  opposite  ex- 
treme and  wired  their  houses  and  put  nplam[>H  for  use  on  special 
occaaiona.  It  was  with  the  object  of  increasing  the  amount  of 
revenue  per  lamp  that  they  had  introduced  a  scale  of  rebates,  in 
which,  however,  consumers  did  not  participate  until  the  revenue 
per  lamp  for  the  year  bud  reached  the  standard  price  of  10».  Then 
a  rebate  of  ^percent,  was  made,  the  highest  deduction  being 
25  per  cent,  in  cases  where  tho  average  yield  per  lamp  reached  liih*. 
When  they  considered  that  the  average  yield  only  reached  78.  |icr 
annum,  they  could  well  understand  that  the  cilscs  in  which  the 
full  rebate  could  bo  claimed  wore  few  and  far  between.  There 
were  19  consumers  who,  according  Lo  last  year's  statiiftics,  bone 
fited  by  the  re«:Uictions.  One  would  get  a  rwluction  of  '25  [>or 
cent.,  and  the  total  amount  of  the  rebates  wuuld  bo  about  JETTo. 
The  Directors  were  now  contemplating  extending  Ihcir  work 
westwards,  and  so  following  up  the  remainder  cif  tlvcir  district  ^ 
but  before  proceeding  they  were  waiting  to  hciir  what  t^upport 
they  would  secure.  Tho  propoMttl  extension  for  Mclbury-roud 
battery  station  would  be  i^lti;UUO  ;  but  a  complete  t^tation  with 
boilers,  engines,  etc.,  would  cost  £36,000.  It  would  be  useless  to 
spend  thousands  which  would  not  j>ay  for  the  maintenance  of 
cables  lor  the  supnly  of  current.  The  basis  the  Directors  were 
going  on  was  that  tlie  grosR  revenue  should  be  on  such  a  scale  a» 
to  repay  the  capital  expenditure  in  from  four  to  five  years.  That 
would  mean,  without  any  increase,  that  they  might  get  5  per 
ceoL  for  their  extra  capital  expenditure  at  the  end  of  five  years. 
If  they  were  to  work  for  less  than  that,  the  buHinesi*  of  the 
Company  would  be  too  speculative.  It  would  bo  wrong  not  to 
secure  their  way  a^  they  went  along.  In  conclusion,  he  drew 
attention,  in  view  of  tbe  steady  increase  in  the  Company's  busi- 
nees,  to  the  future  prospects  of  the  Company  which  ap[>earod 
bright,  and  he  ho[>ed  on  toe  next  occasion  that  ho  would  b«  able 
to  propoee  a  resolution  declaring  a  dividend.  He  then  moved  the 
adoption  of  the  re[X)rt  and  aiccounts. 

Mr.  Sidney  Waters,  in  seconding  the  motion,  observe<l  that  ib 
was  quite  evident  that  the  rate  of  progress  of  a  company  of  that 
kind  depended  to  a  large  extent  upon  tho  general  commercial 
prosperity.  The  Company  was  started  just  after  the  time  of 
the  Baring  failure,  and  since  then  there  had  been  a  period  of  de- 
pression which  had  weighed  heavily  upon  them  and  upon  the 
prosperity  of  England  genendly.  That  fieriod,  they  now  hojiedj 
waa  passing  away,  anu  with  a  revival  of  prosperity  and  better 
times  a  company  of  that  nature  would  be  the  hrst  to  feel  the  benelit. 
During  times  of  depression  people  were  reluctant  to  go  to  the 
expense  of  wiring  bouses  and  in  incurring  fresh  outlay,  but  now 
that  there  were  nopes  of  the  time  of  depression  passing  away, 
ibey  hoped  that  their  business  would  materially  improve. 

The  Chairman,  finding  that  thera  were  no  observations  made, 
then  put  tho  motion  for  the  adoption  of  the  reix>rt  and  accounte. 
This  was  unanimously  cnrriLHl. 

Mr.  J.  T.  Jerrts  moved,  and  Mr.  Xhitton  seconded,  the  re-elec- 
tion as  directors  of  Messrs.  W,  Crookes  and  S.  Waters.  This 
was  adopted.  The  auditors,  Messrs.  Deloitte,  Oever,  (irifBths, 
and  Co.,  wore  reappointed  on  the  proposal  of  Mr.  Benson, 
seconded  by  Mr.  Aston  Webl>,  and  the  proceedings  closed  with  a 
vote  of  thanks  to  the  Directors. 


I  DIRECT  SPANISH  TELEGRAPH  COMPANY. 

The   thirty-ninth   half-yearly   ordinary  general  meeting  of  the 
shareholders  in  this  Company  was  held  last  Friday  tit  Winchester 
ouse,  Old  Broad-Mtroet.     In  tho  absence,  through  illnesi',  of  Sir 
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James    Anderson    (chairman    of     the    Company)^    Mr,   Edmund 
KtUnger  presided. 

The  Chairman,  in  moving  the  adoption  of  the  report  and 
accounts,  after  informing  the  shareholders  that  there  was  a  decided 
improvement  in  the  condition  of  Sir  James,  remarked  that  the 
half-year  under  review,  ended  December  31,  1892,  had  been  %'ery 
une^'entful,  and  trafhc  receipts  had  shown  an  increase,  but  only 
very  slight.  On  the  other  hand,  their  expenses  had  been  very 
much  the  same  as  they  were  before.  Now,  considering  that  the 
trade  and  commerce  of  the  world  had  not  been  brisk— in  fact,  he 
believed  the  public  wiid  it  had  been  very  slack — and  that  there 
hiid  bt^tiri  nu  [>ulitical  event  which  would  throw  extra  work  upon 
.Spanish  wires,  he  thought  they  had  every  reason  to  be  satisfied. 
On  the  whole,  they  were  £410  better  otV  this  half  than  they 
were  last  half-year.  They  might  also  congratulate  thomeelvos  upon 
tbe  fact  that  during  tho  past  half  year  there  had  been  no  money 
expended  upon  cable  repairs,  and  thesmall  works  they  had  carried 
on  in  connection  with  the  land  lines  at  Falmouth,  Bilbao,  and 
Barcelona  had  been  completed  at  the  small  ex[>cnditurc  of  £171| 
which  had  been  charged  against  revenue,  Turning  to  the  figures, 
he  said  they  would  see  that  tho  Board  had  spent  nothing  on  capital 
account,  neither  had  they  raised  any  additional  capital  nor  oon- 
tractod  a  loan.  Tho  debentures  also  remained  as  they  were  before. 
As  was  explained  at  the  last  meeting,  these  debentures  fell  due 
in  May,  18(M  but  that  fact,  be  thought,  need  cause  them  no 
anxiety  whatever.  By  that  time  they  would  have  a  reserve 
ol  i:40.(.K)0.  They  had  an  annual  net  income  of  £14,000, 
and  an  uncalled  ctipitol  of  £13,000,  and.  under  the  circum- 
Btanceft,  there  could  be  no  difficulty  when  the  time  came,  in  ' 
meeting  the  debentures.  On  the  present  occasion,  however,  there  ^ 
wa^  no  occaf»ion  to  go  into  that.  Uuring  the  \2  months  they  had 
increased  the  ro^erve  fund  by  £6,000  odd.  That,  he  thought, 
would  be  considered  natisfactory.  As  to  the  outstanding  llabUities 
of  £12,088,  that  represented  balances  in  connection  with  other 
telegraph  administrations  duo  to  them  at  Decomber  .list  last. 
These  wero  more  than  connterbalanceti  by  the  amounts  due  to 
them  from  foreign  administraLioiiH  amounting  to  ;C18,000,  but 
since  Hecomber  last  both  these  amounts  had  been  very  much 
reduced.  After  providing  for  debenture  interest  there  remained  a 
balance  to  thecreditof  profitand  lossof  £.5.4.'i8.  The  traffic  receipta 
showed  an  increase  of  £.30  ascompared  with  thecorrespondingrteriod 
of  I*i9l.  The  working  expenses  were  £56  in  excess  of  those  lor  the 
correa|H>nding  perio<i  of  last  year.  The  cables  and  laud  lines  in 
connection  with  them  had  continued  in  good  working  order 
throughout  the  half-year.  The  Directors,  with  a  view  to 
.strengthen  the  good  relations  existing  between  the  {'um^^any  and 
their  HtafV,  propOHcH  lo  follo>v  the  practice  adopted  by  many  com- 
paniet',  in  ni^si»^ting  their  cmployrf*  to  make  proviwion  for  their  old 
ago,  or  for  their  reprenentaliveB  aflor  death.  Arrangements  had 
been  nmdo  for  talking  out  i^nduwrnont  policien  on  which,  imder 
certain  cundttions,  the  t'omiMvny  paid  ouo  half  of  tho  premiums. 
It  woH  calculnLwl  that  Lho  amount  which  the  Company 
could  bo  called  u]>on  to  contribute  would  not  exceed  £250 
per  annum.  After  adding  the  usual  sum  of  £'i,.*i00  to  the 
reserve  fund,  the  balance  of  profit  and  loss  amounted  to  £2,938. 
Out  of  thisamounL  they  recommended  the  payment  of  a  dividend 
at  the  rate  of  U)  [>er  cent,  per  annum  on  the  preference  shares  and 
a  dividend  at  the  rate  of  4  [}or  cent,  per  annum  on  tho  ordinary 
shares.  There  would  then  remain  a  balance  of  £442,  which  would 
be  transforrod  to  the  reserve  fund  in  part  repayment  of  the  balance 
of  £1,M.S5  still  remaining  due  to  that  fund  for  the  repairs  of  tbe 
Falmouth-Bilbao  cable  in  November,  1891.  The  reserve  fund  now 
amounted  to  £3.3,273. 

The  motion  was  seconded  by  Mr.   J,  D.  Fender,  and  carried 
ununimou^ly,  without  comment. 

The  dividend  having  been  declared,  the  retiring  directonii 
(MesBrs.  Etlingcr  and  Pender)  were  duly  elected,  and  the  proceed*  j 
ingt  closed. 


NEW  COMPANIES  REGISTERED. 


FrintiDg    Telegrapli    and    Constr action    Company     of    the 
A.geuoo  Havaa,  Limited.  — Registered  by  Slaughter  and  May,  18, 
Aut^tinfriars,  E.C  ,  with  a  capiul  of  £115,000  divided  into  23,000 
shares  of  £'f  each.     Object :  to  .ictiuire  by  purchase  or  on  royalty, 
or  othcrwiBO,  tho  exclusive  or  non  exclusivo,  or  limited  right  to  use 
or  vend  within  tbe  Republic  of  France,  and  to  grant  licenses  for 
the  using  and  vending  of  all  or  any  of  the  inventions  relating  toi 
printing  telegraphs  or  improvements  therein  :    with  a  view  to  tbe  I 
loregoing  to  adopt  and  carry  into  e^ect  on  agreement  to  be  made] 
between  Robert  D.   KndcUtfe  and  Laur  von  Viben-Smith  of  thej 
one  part  and  this  Company  of  the  other  part,  and  also  an  agrees  / 
ment  expressed  to  be  made   between   I'Agence  Havas  (a  Freoohi 
society  anonyme)  of  the  one  part  and  this  Company  of  the  other  I 
Ltart,  and  to  carry  on  in  France,  in  connection  with  tbe  Agence  i 
Havas,  the  business  nf  transmitting  the  news  of  the  day  to  sub- 
scriborSf  and  to  deal  in  all  things  incidental  to  improvements  in 
telegraphy  in  France.     Tbe  Hrst  signatories  are: 

Shares. 

Colonel  W.  J.  Engledae,  Petersham-place^  Byfleet    1 

W.  H.  Russell.  167,  Victoria-street,  S.W 1 

C.  Cammell,  Sheffield 1 

W.  C.  Slaughter,  18,  Austinfriars,  E.C 1 

J.  E.  Wright,  670,  Hudaon-strect,  New  Vork 1 

H.  Houseaye,  0,  Rue  St.  Florentin,  Paris 1 

R.  n.  Rttdcliffe,  50,  Lime-street,  E.C I 

There  ishall  not  be  leas  than  throe  nor  more  than  Mven  t 
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Lftiie  firot  to  be  elected  by  the  signatories  to  the  memorandiiiii  of 

PmBBOcUtion.     Qualification  :    £200.       Remunoration  :    Chairman » 

£300  per  annum  ;  ordinary  directors,  £'200  each   per  annum,  and 

5  |jor  cent,  of  the  profits  after  payment  of  5  per  cent,  dividend  on 

the  paid-up  capital  of  the  Company. 

KnglLah  Xlootrlc  Carboa  Compaay,  Limited. —Regiatered  by 
Kennedy,  Mii;jhep,  and  Kenne<.ly,  1,  C'lement'ainn,  W.C,  with  a 
capital  of  £1U,IHJ0  in  £10  Hliaroa.  Object :  to  carry  on  buitineRa  as 
manufactururg  of  and  dealers  in  electric  and  other  carbons  at  the 
Sraelt,  near  Brynbo,  Denbighshire.  The  first  directors,  to  be  not 
loss  than  three  nor  more  than  six,  are  .1.  H.  Darby,  Sir  A.  M. 
|Robortson,  W.  Darby,  uful  E.  Mahla.     (^ualitication,  oU  shares. 


BUSINESS  NOTES. 


Talepbones  at  SwUidoa.— A  new  telephone  exchange  has  been 
0|)ened  by  the  National  Telephone  (.'omjwiny  at  New  Swindon. 

Brighton.— The  tenders  for  supply  of  are  lamps  and  switches 
for  iho  Brighton  Corporation  must  be  8ont  in  before  10  a.m.  on 
Tuesday. 

Haaley.  — The  Hanley  authorities   are    progressing    with    the 
necessary    preparations    for    lighting    the    town     by    means    of 
[electricity. 

Globe  Telegraph  and  Tru«t  Company. —An  interim  dividend 
of '^!i.  .'^1.  per  .share  hn^!  been  declared  by  the  Board,  payable  on 
the  18th  prox. 

Halifax. -The  Electric  Lighting  Committee,  it  is  naid,  are 
goin^   to  utilise  the  Corporation 'm  property  in  Stead-street  as  a 

central  station. 

Anglo-Porinsuese  Telephone  Company. — At  a  meeting  of  the 

shareholders,  held  yesterday,  a  dividend  at  the  rate  of  5  per  cent, 
per  nniuim  was  declare*!. 

**  Llghtniog."  -The  editorial  uikI  publishing  oltice^  of  Lujhtnititf 
are  remove<l  from  Charing  Croee  rood  to  Mansion  House -chambers, 
11,  Qubtin  Victoria-street,  E.G. 

Change  or  Addrew.  —Messrs.  Wake  and  Sanders,  mica  mer- 
chants, late  of  Fowkes-buildings,  EC,  ask  us  to  state  that  they 
have  removed  bo  3,  Crodby-8<iuftre,  E.C. 

Boroet.  -  The  Board  of  Tniflo  hiw  supplied  the  Barnet  Local 
Board  with  copies  of  the  pro[x>scd  provisional  order,  which  has 
been  approved  with  u  few  minor  alterations. 

BmwoU  Xleotrio  Railway.— Mensrv.  Alexander  Penney  and 
Co.  are  ai^ents  for  the  proposed  Brussels  electric  underground 
railway,  for  which  Mr.  Ureathead  is  engineer. 

Western  and  BrosUlan  Tolograph  Company.— The  receipts 
for  the  niist  week,  aft^r  doflucting  17  per  cent,  payable  to  the 
London  Platino-Brazilian  Company,  were  £3,348. 

Hackney. — The  Hackney  Board  of  Works  have  confirmed  their 
resolution  of  last  October  authorising  the  application  to  the  Board 
of  Trade  for  a  provisional  order  for  electric  lighting. 

Ballarat.— A  joint  committee,  representing  the  city  and  town 
of  Ballarat,  Australia,  has  decided  to  recommend  that  united 
action  be  taken  for  the  efltablishment  of  the  electric  light  in  the 
two  munici(>alities. 

Hudderaflold.— The  Hiiddersfield  Town  Hall  is  to  be  closed 
during  the  summer  for  renovation  and  redocoration,  at  a  coat  of 
£1,500.  Thie  amount  does  not  include  the  price  of  electric  light, 
which  is  to  be  the  future  illuintnant. 

Auditor.— The  Bournemouth  and  District  Electric  Supply  Com- 
pany applied  to  have  an  auditor  ap[>ointed,  under  the  Act  of  I8S2. 
The  Council  elected  .Moaare.  Bicker  Bros.,  on  the  motion  of  the 
Chairman,  seconded  by  Mr.  J.  C.  Webber, 

West  Metropolitan  Tramways.— A  Select  Committee  of  the 
House  of  Commons  on  Tuesday  passed  the  We^t  Metropolitan 
Tramways  Com|)any'8  Hill,  which  authorises  the  t^omjiany  to  work 
their  system  by  electrical  or  mechanical  power. 

Derby. —Tenders  are  tetiuired  by  the  Derby  Corporation  for 
mains,  transformers,  liimpi^,  posts,  and  accessories.  Plana  may  be 
seen  at  Messrs.  BramwoU  and  Harris's,  5,  Great  Georgeatroet,  and 
the  tenders  inuHt  be  sent  in  by  April  17,  at  noon. 

Direct  United  States  Cable  Company,  Limited.  -The  Directors 
anaouDce  the  payment  of  an  interim  dividend  of  3a.  6d.  (>er  share, 
tax  free,  being  at  the  rate  of  3^  per  cent,  per  annum,  for  the 
quarter  ending  March  31,  1893,  payable  on  April  '24 

Whitehall.— The  Council  of  the  Royal  United  Service  Institu- 
tion have  inetructod  the  <»enorrtl  Electric  Power  and  Traction 
Company,  Limited,  w  put  in  an  electric  lighting  plant  in  the  old 
Chapel  Royal  in  Whitehall,  which  is  being  altered  for  the  new 
mueoum. 

Telephones.— Messrs.  Gent  and  Co. ,  Leicester,  have  secured  the 
contract  for  fitting  the  Holborn  unton  infirmary  with  '20  seta  of 
their  "Combination"  telephones,  also  a  *20-8tation  central  indi- 
cator and  switchboard,    using  the  existing  bell   wires  for    the 

telephone  circuits. 

Kleotrlo  SnppUea.— Notice  is  given  by  Messrs.  Slaughter  and 
May,  IH,  Austin-friars,  for  Mr.  John  Scott,  liquidator  of  the 
Electric  Supplies  and  Fittings  Company,  of  8  and  lO,  Charing 
Crosa-road,  that  all  creditors  of  the  *iime  me  required  to  send  in 
iAeir  cMwe  by  April  :?j. 
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City  and   Boath    London   RaUw«y  Company. —The    re 
for  the  week  ending  March  i26  were  £^59  Against  £818  for 
corresponding  period  of   last   year,  or  an  increase   of    £41.     ThS'  -M 
total  receipt*  K>r  1893  show  an  increase  of  £1,048  over  ibo?e  for     4 
the  correBponding  period  of  189*2.  ^ 

Anglo-American  Telegraph  Company,  Limited.  -TheDirecton  ^^ 
huve  declared  an  incerim  dividend  for  the  quarter  ending  March  31, 
181*3,  of  12«.  6d.  per  cent,  on  the  ordinary  and  25a.  per  cent,  on 
the  preferred  stock,  leas  income  tax.   payable  on  May  1   Ui  tbt 
HtocKholders  roistered  on  the  books  on  Nlarch  31.  1893. 

Botherblthe.  — The  I^ndon  Electric  Supply  Corporation  *--— 
written  to  Lbe   Rotharhithe  Ve.-»try  giWng  notice  that,   afi- 
expiration  of  a  month,  and  in  pursuance  of  the  London   E' 
Supply  Order,  of  1889,  they  intend   to  lay  trunk   mains  in    Iv-ii 
roa<l,   Rotherhithe  New-road,    Rnymouth-road.  and    South -^.ik 
Park  road. 

Niagara.  —  Five  electrical  companies  have  entered  for  thft 
Niagara  contracts— Oerlikon  Company  :  Brown,  Boverie,  and  Co.; 
Conq>agnie  de  I'lndustrie  Electrique,  of  Geneva  ;  General  Eloclrio 
Company,  of  New  York,  and  the  Weetinghouse  Company.  AU 
these  have  submitted  plans,  designs,  and  miniature  plants.  Albsr* 
nating  currents  will  bo  used,  and  tho  unit  is  5,000  h. p. 

West-end.— During  the  past  week  Messrs.  Rasbleigh  Phippi 
and  < 'o.  has  received  the  following  private  bouses  in  the  Weet- 
end  to  light  uji :  Lady  Pearson,  75,  Onslow-sqnare,  S.W.  ;  Of, 
Watson  t;heyne,  75,  Ha r ley-street,  W.;  Mrs.  Hart,  89.Glouoe8ter- 
terrace,  W. ;  Mr.  Herbert  Lousada,  27,  Green-street,  Park-lane.  W.; 
also  additions,  etc.,  to  Baron  Ferdinand  de  Rothschild'*  bouse,  143j 
Piccadilly,   U'. 

Bdlson  Company. — The  Edison  Klectrlo  Illuminating  Companr 
proposes  to  issue  3,500,000dol.  additional  stock  ;  3,250,0<X)dol  will 
oe  required  bo  retire  it^*  outstanding  bonds.  Tho  remaining 
*25U,000dol.  will  be  used  during  the  year  for  tho  development  w 
the  bueine^.'<  of  the  Company,  and,  when  so  used,  may  be  issued  bo 
the  stockholderH,  probably  at  par,  providing  in  that  way  an  addi- 
tional dividend  of  1  per  cent. 

Kastem  Telegraph  Company. — The  Directors  announce  the 

payment  oi^  Af>rii  M  next  of  interest  of  3a.  per  share,  less  incoms 
tax,  being  nt  the. rale  of  6  per  cent,  per  annum  on  the  preference 
shares  of  the  ('omf^any  for  tne  quarter  ending  March  31,  and  the 
usual  interim  dividend  of  ti*.  6d.  per  share  on  the  ordinary  ahansB, 
free  of  income  tax,  in  respect  of  protite  for  the  quarter  ended 
December  31  last.  The  register  of  transfers  will  be  closed  from 
April  7  to  April  14,  both  days  inclusive. 

Eleotrlo  Capstan.  —A  new  capatan,  worked  by  electricity,  has 
just  been  fixed  by  way  of  experiment  at  No  12  tip,  Barry  Dock. 
This  is  the  first  one  of  the  kind  introduced,  and  is  capable  of  pull- 
ing upwards  of  50  coal  waggons  at  a  time,  a  feat  which  totally 
eclipses  any  capstan  worked  by  hydraulic  machinery.  It  is  ex- 
pected that  the  Barry  Company  will  adopt  thia  system  at  all  the 
tips.  The  capstan  was  fitted,  and  is  at  preaent  under  the  aole 
supervision  ol  Mr.  Evans,  the  company's  electrician. 

Bonmemonth.— The  Local  Government  Board  have  enquired 
whether  the  Bournemouth  Town  Council  mean  to  generate  their 
own  current  for  lighting  the  gardens  and  pier  witn  electricity, 
warning  them  that  they  will  require  a  provisional  order  before 
doing  eo.  At  tho  Town  Council  meeting  last  week  the  Clerk, 
replying  to  Councillor  Stockloy,  Hsid  thoy  could  not  get  a  pro- 
visional order  this  year,  but  they  might  secure  a  license  in  about 
four  months.  Tho  cost  would  be  £40  or  £60,  and  it  would  be  valid 
for  seven  years.    The  letter  was  referred  to  committee. 

Ijondonderry.  — Tho    following    are    the  accepted   tenders   for 
streot- lighting  with   160  arc  lamps,   for   tho   Londonderry  Town 
Council  : 
Siemens  Bros,  and  Co,  dynamos,  arc  lamps,  conductors,  etc.  £8,905 

A.  Brown  and  Sonn,  engines,  boilers,  etc 4,^3 

M.  M'Clelland,  buddings    995 

M.  M'Clelland^  purchase  of  site     600 

Amount  of  tender  for  opening  and  closing  streets   900 

Engineer's  foes 700 

Bxeter  Tramways.— At  the  Exeter  City  Council  last  week,  the 
Streets  (.'ommittee  stated  that,  having  regard  to  the  experience  of 
the  Council  in  connection  with  the  existing  tramways,  they  could 
not  recommend  the  Council  to  consent  to  the  proposal  to  lay  down 
tramwayii  in  Queen -street.  With  regard  to  the  proposed  altera- 
tion in  the  method  of  traction  from  horses  to  cable  or  electricity, 
they  recommended  ihat  before  expressing  any  opinion  upon  the 
pubjoct  the  Council  should  require  a  definite  scheme  to  be  sub- 
mitted to  them,  with  full  details  of  the  method  proposed  to  be 
adopted. 

Dewsbnry.- Tenders  are  required  by  April  8  for  the  Dewsbury 
Cor[>oration  for  the  construction,  supply,  and  laying  down  the 
nocess^iry  plant  and  matna  for  tho  supply  of  electricity  in  Lbs 
borough,  in  accordance  with  s|X}ctfication,  plan,  and  form  of 
t>ender,  which  can  be  obtained  from  Mr.  E.  Mawdesley,  town  clerk, 
Town  Hall,  Oowsbury,  on  payment  of  two  guineas,  which  will  be 
returned  on  receipt  of  a  bona  fide  tender.  The  person  or  firm 
whose  tender  is  accepted  will  be  required  to  enter  into  a  contract 
and  a  bond  with  two  approved  sureties  for  the  performance  of  the 
contract.  Firms  tendering  may  tender  for  the  whole  or  any  part 
of  the  plant. 

City  Lighting. — The  Finance  and  Improvement  Committee  of 
the  City  Commission  of  Sewers  broueht  up  a  report  relative  to  an 
application  of  the  City  of  London  Electric  Lighting  Company  for 
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I  Coaunisaion'a  assent,  aa  the  local  authority,  to  the  introduction 

>  Bill  for  amendinfr  Section  8  of  the  electric  lighting  order. 

f  object  of  the  proposed  Bill  would  bo  to  abrogate  the  provisions 

Insetting  aaido  7^  per  cent.,  on  the  capital  expended,  for  depre- 

"on.     The  committee  were  unable  to  recommend   compliance 

i  the  application.     Mr.  W.   H.   Pannell  said   he  thought  the 

i  should   be  reconsidered.     Hu«  Ruggeation  was  accepted  by 

Dtnittoe. 

ly-Welded  Barrels. — Aconrding  to  IiidtiMritA,  a  new 

'  ifi  about  to  be  started  at  Barrow,  which,  though  at  the 

nencement  will  necesMirily  be  of  8mall  dimensions,  poKHosses 

^elements  of  expanrive  devolopmont  by  the  fact  that  the  nro- 

'tis  ono  likely  to  be   in  growing  demand.     It  ia  intendoa  to 

cence  the  manufacture  of   steel  barrels    for  the   purpose   of 

ing  petroleum.      The  barrels  are  mode  in  halves,  of  light 

and   rirc  afterwards  welded   together   bv  eloctnrity.     The 

I  at  Barrow  which  are  being  utilised  for  this  novel   mnnufac- 

)  are  those  of  Mr.  Caird,  shipbuilder,  who  is   interested  in  the 

ene  Company,   Limited,  for  which  large  tanks,   capable  of 

ling  *2,S()0  tons  of  oil,  to  be  erected  at  Batoum,  are  now  being 

at  Barrow. 

oydon  Town  Offloea. — The  Croydon   General  Pur(K>8es  Com- 

!  stated  at  the  hist  Town  Council  meeting  that  the  purveyor 

I  reported  on  the  cost  of  connecting  the  new  union  offices  with 

I  tbe  telephone,  so  as  to  be  avnilahle  alf'o  for  the  workhouse  and 

infirmAry.     The   cost,   including    diverting    and    supplying    and 

fixiag  the  instrumence,  battery,  bell  indicator,  and   swiu^h,  would 

be  £7.  lOs. ;  tbe  work  would  be  carried  out  for  this  sum  by  Mc^rs. 

Anders,  Elliott,  and  Co.,  and  tho   National   Telephone  Compaiiy^s 

dtarge    for    the  extension   line    ami    instruments,    with    switch 

nraoged,  would  be  £3.  38  per  annum.     The  committee  recom- 

I  mend  that  these  works  be  carried  out  at  the  coRt  stated,  and  that 

I  tb«  Board  enter  into  an  agreement  with   the  National  Telephone 

Company  for  the  extension  to  the  new  otUces. 

Bromley. — A  Local  Government  en<.iuiry  was  hehl  recently  by 

I  Ur.  Frederick  H.  Tullock,  inspector,  as  to  the  borrowing  of  £«SJ7^ 

'  for  purchase  of   a  site  for  electric  lighting    at   Bromley.      Prof. 

Kennedy  s^iid  he  hod  examined  the  road^  of  the  town  with  a  view 

to  considering  the  mains  and  the  best  point  for  the  station.     The 

I  tttimated  cost  of   the  arc  lighting   plant,   mains,   and   roadwoik 

would  be  from  £2,500  to  £4,5(X).     That  would  suit  for  the  lighting 

I  of  the  public  streets  and  could  be  supplied  to  such   private  con- 

I  nnners  as  desired  it.  These  cot<lsdid  not  include  land  or  buildings. 

He  made  a  farther  estimate  for  the  whole  parish.     To  the  end  of 

Widmore-lane    to   Bromley    <^ommon   and    ohortlanda,    would    be 

£7,500  for  public   and   private  lighting.      In   the    tirst    estimate 

there  would  be  25  arc  lamps,  which  would  displace  (i8  gas  lump^, 

equal  to  £850  for  electricity  and  £240  for  gas,  a  ditTerence  of  £610. 

Denaffai. ^The  electric  light  is  ^ra<]ually  making  its  way  into 
the  most  remote  districts  in  Ireland.  In  the  County  Donegal,  in 
the  extreme  North,  an  installation  is  being  put  down  at  the  resi- 
dence of  Mr.  J.  Watt,  of  Clarao^h.  It  in  intended  to  use  an  oil- 
engine of  the  Hornaby-Akroyd  tyjw  to  work  direct  on  to  a 
Norwich  compound  dynamo.  A  set  of  accumulators  of  the  E.P.S. 
type  ore  included,  and  these  are  so  controlled  by  an  ingeniously- 
devised  switching  arrangement  as  to  enable  one  half  the  battery 
to  be  charged  at  the  same  time  that  the  lampn  are  ulight.  By  this 
arrangement  it  will  not  be  necessary  to  work  the  engine  sijecially 
for  charging  the  accumulators,  and  thus  there  will  be  a  consider- 
able saving  in  fuol,  aa  the  engine  while  running  will  always  be 
fully  load^,  and  there  is,  therefore,  no  waste  of  |x>wer.  The 
installation  is  being  carried  out  by  Messrs.  Laurence,  Scott,  and 
Co.,  of  Norwich,  to  the  specification  and  under  the  Hut:wrinten- 
dence  of  Mr.  Angelo  Fahte,  M.I,E.E,,  consulting  electrical 
engineer,  of  Dublin. 

Datohet. — The  Manor  Hotel,  Datchet,  on  the  Thames,  near 
Windsor,  is  about  to  be  Jighted  throughout  by  electricity,  Mr. 
Druc«,  the  proprietor,  having  inst^ructod  Messrs.  Roger  Dawson 
and  Co.,  Limited,  who  are  represented  by  Messrs.  Harris  and 
Donnison,  to  put  down  a  plant  for  70 or  r«rhap|S  rather  more  lights. 
The  work  will  be  carried  out  under  the  superintendence  of  and  to 
plans  and  speciHcationa  drawn  by  Mr.  A  Farrow,  oloctrical  engi 
neer  to  the  White  Hart  Hotel.  Windsor,  and  the  plant  will  com- 
priae  a  3  h.p.  nominal  Crossley's  '*Otto"  gas-engine  of  the  latest 
electnc-lightin^  typo,  with  two  flywheels  to  ensure  greater  stoadi 
Den;  a  three-unit  "Taunton'  dynamo,  with  Kapp's  patent 
armature;  one  set  of  27  E  P.S.  cells,  23  L  typo,  which  will  be 
capable  of  maintaining  the  whole  of  the  li^htflfor  nine  hours  ;  one 
E.P.S.  cut-in  and  cut-out  automatic  switch,  and  an  oxco8a  alarm 
bell  to  ring  in  the  house,  as  well  as  in  the  engine-room,  when  the 
charge  or  discharge  exceeds  4o  amperes  ;  and  one  of  the  con- 
tractors' new  '*  omnibus  bars  "  distributing-boards.  The  gas  will 
be  supplied  by  the  Slough  Gas  Cora|«iny. 

Prlatinc;  Telegraph  (Agenco  Havas). — Shares  h^ve  been  issued 
this  week  in  the  I'rmtintr  Tele^^raph  and  Construction  Company 
of  the  Agence  Havas,  Limited.  Capital  XUS.OCO.  Issue  of 
£115,000,  in  23,000  shares  of  £5  each,  of  which  £15,500,  or  3,100 
ahares,  are  taken  by  the  vendors,  and  the  balance  of  £99,500  in 
19,900  aharee  of  £5  each  is  offered  for  siibticription  at  par.  The 
directors  are :  Colonel  VV.  J.  Engledue.  late  Royal  Engineers,  and 
late  an  engineer-io-chief  and  manager  Indian  State  Railway 
Department,  Petensham-place,  BvSeet,  Surrey  ;  Charles  Cammelf, 
Eaq.,  director  C^harles  Cammefl  and  Co  ,  Limited,  Shelfield  ; 
\V.  H.  Russell,  LL.D.,  late  special  correspondent  of  the  Time«, 
167.  Victoria-street,  S.W.  ;  George  Bush.  Esq..  M.LC.E  ,  3, 
Ciraoechurch-street,  E.C.;  Monsieur  D.  Monnier,  professor  of  indus- 
r  trial    electricity    at  I'Eoole   Centrale   de    Paris  ;    Monsieur    H 


Houssaye,  managing  director  Agence  Havaa  {will  be  appointed 
managing  director  in  Paris).  Secretary  (;>ro  leni.):  Theodore  J. 
Ford  11  and  12.  King  William-street.  E.C.  Temporary  offices : 
11  and  12,  King  William  street,  London,  E.C.  This  Company  is 
organised  to  acquire  the  French  patent  for  the  latest  improve- 
ments in  printing  telegraphs,  and  thereby  and  therewith,  in  con- 
junction with  the  Agence  Havaa,  bo  construct  the  systems  for  the 
transmit»eion  of  the  news  of  the  day  to  subscribers  in  France,  and, 
with  the  assistance  and  concurrence  of  the  Agence  Havas,  to  deal 
generally  in  France  with  improvements  in  telegraphy. 

Sheffield. —At  the  halfj^early  meeting  of  the  Sheffield  Gas  Com- 
pany, the  chairman,  Sir  Frederick  Mnppin,  gave  some  statistics  of 
the  progressof  gaaand  electric  light  companies.  The  capital  invested 
in  the  former  in  l»8i2  was  £r>0.26l.000,  which  had  increased  in  1892 
to  £63,t>!20,461,  a  very  lar(;e  increase  in  face  of  the  progress  of  the 
electric  hght.  The  gaij  made  by  these  companies  in  1382  was 
66,614  million  cubic  feet,  and  in  1892  it  was  99,870  million  cubic 
feet.  Electric  light  comnanies  during  the  short  time  they  had 
been  before  the  public  han  not  hod  an  opportunity  of  investing  so 
much  money.  The  registered  nominal  capital  was  £9,700,000, 
and  the  capital  called  up  £3,820.000  exclusive  of  tbe  amounts  ex- 
pended by  municipal  and  local  authoritiei*,  ond  other  public  com- 
panies which  did  not  retjuire  to  be  registered.  Although  electricity 
w&B  progressing  to  this  extent  he  did  not  think  they  were  in  a 
pOMition  to  feel  its  effect  very  much.  Judging  from  the  experience 
in  St.  Pancras  parish,  and  at  Bradford,  they  were  jastified  in 
luMuming  that  tne  electric  M^Ui  would,  as  a  rule,  cost  the  people 
three  times  as  much  as  ga-*  had  hitherto  done.  He  was  very  Borry 
to  find  that  the  West  Riding  County  Council  had  decided  to  put 
the  electrin  light  into  WalteHehl  Apylum.  Ho  thought  the  rate- 
iiayer»  should  not  sanction  a  thing  of  that  kind,  putting  u  li^ht  of 
luxury  into  a  building  of  that  character.  So  far  as  he  could  see, 
those  of  them  who  were  interested  in  ga^  undertakings  had  no 
reason  to  fear  that  their  capital  would  be  at  all  jeopardised  by  the 
electric  light.  He  coi-dially  hoped  that  both  systems  would  ^o  on 
together  without  the  feeling  of  jealousy  that  at  one  time  existed. 
In  conclusion,  he  advised  alt  gas  consumers  to  look  carefully  to 
their  burner?  and  gas  (ittings,  and  then  he  felt  sure  they  would  be 
satisHed  with  the  light,  ana  have  no  desire  lo  resort  to  the  much 
more  expensive  illumination  by  electricity. 

Lanoastar.— At  the  meeting  of  the  Lancaster  Town  Coan 
laflt  week,  an  imfwrtant  report  of  the  Electric  Lighting  Com- 
mittee, of  which  Mr.  Smith,  M.P.,  is  choirmnn,  was  presented. 
It  Btates  that  theeominittoe  have  decided  that  the  system  suitable 
for  I^ncaster  i»  the  low-boneion  continuoud-current,  with  inf^ulated 
eablee  drawn  into  conduits  made  of  bitumen  concrete  on  the 
Callonder- Webber  drawing-in  svstem.  After  careful  consideration 
it  was  decided  not  to  put  down  the  whole  of  the  machinery 
included  in  the  original  scheme,  but  bo  erect  only  a  portion. 
By  so  doing  the  capital  expenditure  will  be  kept  down 
until  the  revenue  increases,  as  in  the  first  year's  working 
the  loa<l  or  number  of  lamps  installed  is  almost  sure  to  be  com- 
paratively small,  and  if  the  whole  of  the  machinery  were  put  down 
at  once  it  would  simply  have  to  stAnd  idle  until  the  demand  in- 
creaj>ied.  It  in  intended  to  nt  once  make  provision,  »o  far  as  the 
cables  and  buildinge  are  concerned,  for  the  supply  of  energy  for 
0,000  lO-cp.  lftm[js,  this  being  the  original  scneme  of  the  com- 
mittee. It  IS  proposed  to  place  the  generating  station  in 
Marton-street-yard,  which  belongs  to  the  Corporation.  Mains, 
with  the  necessary  feeders,  have  to  be  laid  at  once  in  certain 
principal  streets.  It  is,  of  course,  intended  to  supply  other 
portions  of  the  borough  with  electric  light  when  the  committee 
feel  that  the  consumption  will  justify  the  noceseary  cost  of  oxteod- 
ing  the  cableH.  The  committee  recommend  the  Council  to  accept 
the  tender  of  the  Brush  Electrical  Engineering  C'ompany  amount- 
ing to  £1*2, (>8.^.  This  amount  is  exclusive  of  the  cost  of  building, 
and  the  laying  of  the  mains ;  these  works  to  be  carried  out  by  tbe 
Corporation,  at  an  estimated  cost  of  not  more  than  £5,000.  The 
price  to  be  charged  per  unit  has  not  yet  been  decided  upon.  It  is 
ex|>ected  the  installation  will  pay  its  own  way  at  7d.  per  unit, 
which  ift  the  price  usually  charge<l  to  bejjin  with. 

BiiBtol.  — Says  the /iru/o/  Timen  awl  Mirror  \  *' The  other  cay 
it  was  stated  that  the  Bristol  installation  of  the  electric  light 
might  be  expected  by  September.  It  mij^ht  have  been  forgotten 
what  the  exact  area  prof^tosed  to  bo  first  lighted  is.  and  therefore 
we  give  the  names  of  the  thoroughfares,  which  are  :  Victoria -street, 
Hi^h-street,  Broad-street,  Corn-street.  Clare  street,  St.  Augu8tine*8 
Bridge  and  Parade,  College-green.  Pnrk-ntreet,  and  Queen's-road 
(as  far  as  the  V^ictoria  Rooms),  Old  Market-street,  Castle- 
street,  Peter  -  street.  Dolphin  •  street.  Union  -  street,  Bridge* 
street,  Wine-street,  Balwin-street.  St.  Stephen-street,  and 
Small  -  street.  The  committee  have  accepteid  the  tender  of 
the  Brueh  Company  for  the  appointments  of  the  sub-stations  at  a 
cost  of  £1,752,  and  Meesrs.  Siemens  will  at  once  begin  to  put  in 
the  mains.  The  tenders  for  the  switchboards  are  stul  under  con- 
pideration.  Mr.  Preece  has  supplied  the  committee  with  such 
information  as  to  enable  them  to  issue  a  circular  to  ptoasible 
private  consumers  in  the  area  to  bo  publicly  lit.  Mr. 
Preece  takes  a  very  favourable  view  of  the  financial  prospects 
of  the  scheme,  for  which  a  first  instalment  of  £2,660  is  in- 
cluded in  the  Sanitary  Committee's  current  estimate.  Two 
financial  statements  are  prepared  by  Mr.  Preece  —one  upon 
the  assumption  that  all  toe  available  electrical  energy  will  be 
rc(|uired  for  private  purposes,  and  a  second  assuming  that  only  a 
half  of  it  is  to  be  utilised  for  the  present.  His  calculations  are 
based  on  the  use  of  a  35-watt  lamp,  which  compares  favourably 
with  a  gas-burner  consuming  five  cubic  feet  of  gas,  each  md 
lamp  giving  a  light  of  about  10  candles,  and  he  takei  tbe  * 
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utnaal  consomntion  por  lamp  in  Bristol  at  18  supply  unit?.  The 
pliuit  itself  will  maintain  14,()(»  Ruch  lam|m  at  one  time.  This 
reftlly  implies  that  28,000  euch  lampti  may  be  connected  to  the 
pinainsi  because  of  the  total  number  nxed  the  maiimum  proportion 
alight  at  one  time  will  never  exceed  one-bAlf . " 

French  Elmore.— *' W,"  a  fimall  shareholder  in  the  Elmoro'g 
French  Copper  Depositing  Company,  writes  in  the  Financial  Ntwf 
for  Wedoeeoay  to  ehow  that,  unfavourable  as  the  director*'  report 
^  Boemfl,  the  position  ia  not  so  black  ae  has  been  painted.  After 
going  into  cost  of  production,  he  says:  ^'Aiisuming  the  cost  of 
manufacture  £19.  10s.  per  ton,  as  proved,  with  only  14  tons  per 
week,  and  the  above  charges  for  interest,  depreciation,  and 
management.  I  find  the  following  results :  An  output  of  25  tons 

rir  week  selling  at  9d.  per  lb.  (say  2-03f.  per  kilo.)  would  give 
per  cent,  dividend  on  the  10  per  cent,  preference  shares ;  the 
same  output  selling  at  lOd.  per  lb.  (say  2-3r>f.  por  kilo.)  would  give 
10  per  cent,  on  the  preference  and  4  per  cent,  on  £'200,000  ordinary. 
An  output  of  35  tone  per  week  selling  at  Od.  per  lb.  (say  2'03f. 
por  kilo.)  would  give  10  per  cent. on  the  preference  and  3  percent, 
on  ordinary  ;  the  Mme  output  selling  at  lOd.  i>er  lb.  (say2  3of.  f»er 
kilo.)  would  give  10  {>er  cent,  on  the  preference  and  10  per  cent,  on 
ordinary.  Surely,  with  a  plant  eutilcient  for  lo  tent*  per  week, 
there  is  ample  8coi>e  for  greatly  superior  results.  One  word  more 
I  woqld  like  to  add— viz  ,  that  the  whole  of  the  28  month*'  losa 
given  by  the  committee  (large  as  it  undoubtedly  is)  represents  tese 
than  15s.  per  share  of  £2;  and  yet  these  shares  are  being  practi- 
cally thrown  away.  Some  preliminary  expenses,  at  least,  must  be 
incurred  in  the  inception  of  any  new  large  manufacturing 
business." — At  the  conclusion  of  a  long  letter  to  the  Fiuatiriaf 
Times  of  Wednesday,  criticising  the  Elmore  process  and  the 
proceedings  of  the  Elmore  companies,  **  A.  S.  F."  etiites  :  "The 
whole  qaestioo  of  suooees  or  failure  of  the  Elmore  prooesa  at 
proseot  seems  to  depend  upon  whether  or  not  they  can  sell  lo  to  20 
tons  of  steam-pipes  per  week.  I  do  not  believe  they  can  make 
steam-pipes — that  ia,  make  a  quantity  regulnrly  which  shall  give 
uniform  results.  But  here  ia  a  fair  proixxsal  which  should  settle 
the  matter.  Is  Mr.  Elmore  prepared  to  run  20  tanks  in  series  for 
a  fortnight,  and  sell  the  whole  of  the  productfi  as  steam-pipes,  or 
submit  any  6ve  of  them  to  hydraulic  test?  Twenty  tanks  would 
only  mean  perhaps  less  than  two  tons  of  copper — one-tenth  part 
of  the  stated  capability  of  the  tube  works— ana  such  a  test  should 
certainly  be  made  before  any  further  money  leaves  the  share- 
holders' pockete." 


PROVISIONAL  PATENTS,  1893. 


March  20, 


5878, 


Rednolxig  magnetle  dlatnrbonooa  oauaod  by  the  eleotrlo 
currents,  dynamos,  and  motors  of  electric  railways 
and  other  ondertaldnsa.  Charleti  Vernon  Boys,  Hoynl 
College  of  Science,  South  Kensington,  London. 

Combined  •leotrlo  mad  oompresaod-alr  motor.  William 
J.  Walker  and  Alexander  L.  Bedford,  28,  Southampton- 
buildings,  Chancery-lane,  London.  (Complete  specifica- 
tion.) 

Xleetrlolty  meter.  Alfred  Edmund  Parnacott,  The  Ferns. 
Laurel-grove,  Penge,  Surrey. 

March  21. 

An  Improved  method  of  rednelng  eleetrloal  Undactlon 
on  telephone  and  other  circuits  (icorgc  Edwin 
Flotclicr,  Tlio  HomCftOiul,  C.tll-grceti,  Stockport. 

Improved  methods  for  eflTeotlnff  tlM  eleetro-fuaion  of 
•tool  and  Ita  alloy*.  Benjamin  Howarth  Thwaito,  37, 
Victoria-street,  Liverpool. 

Antomatlo  platen  appUoable  to  divers  aystema  of  type- 
writers and  electric  printing  telegrapha.  Francis 
Edward  Su(idani,  Arn  nn  der  Mo^l,  Lothringen, 
Germany. 

An  Improved  aystom  for  transmitting  eleotrlo  ourrents. 

Benjamin  Joseph  Barnard  Mills,  23  Southampton  build- 
ings, Chancery  •  lane,  London.  ( WilUam  Courlenay, 
United  States.)    (Complete  Ppecification.) 

00ft2.  Improvemoats  In    swltobes  for   elootrlo-Ugbt    fixtures. 

Benjamin  Joseph  Barnard  Mills,  23.  Southampton-build- 
ings, Chancery  ■  lane,  London.  \Joseph  Hutchinson, 
United  SUtes. ) 

Improvements  In  altomato  ourreat  motors.  Otto  Titus 
Bldthy  and  Max  Deri,  *28,  Southampton  -  buildings, 
Chancery  lane.  London. 

Xmprovomoata  Is  lux  eleotrlo  lamps.  James  Eglin^ton 
Anderson  Gwynno  and  Rankin  Kennedy,  U,  Furnival 
street,  Holborn,  London.     (Complete  specitication.) 

March  22. 
6078.  A  hand  eleotrlo  generator  or  machine  for  firing  explo- 
slvo  obargea  or  Igniting  fuses,  principally  tn    mlaos. 
Frederick  Brown,  6,  Livery-etreet,  Birmingham. 

0139.  Improvements  In  coating  tbo  Interior  of  boUow  vessels 
by  eleotrodeposltlon.  Arthur  3arrett,  4,  South-street, 
Finsbury,  London. 


6935. 


0944. 


5987. 


6000. 


6004. 


6031. 


6060. 


6078. 


6100.  Barrsl  springs  or  osrsrsd  wlrs  Cor  ass  on  telavhoass, 
or  as  plano-wlre  or  any  other  kind  of  musical  Instm- 
mente.  In  any  thickness  of  half-round,  sqaaxe.  or 
oval  ahape.  Joseph  Baier,  3,  Richmond-bniidinga, 
l>eanetreet,  Sobo,  London. 

H16:i.  Improvements  In  tanks  or  oells  for  eleetrolsrtlosa  aad 
other  chemical  purposes.  Heinrich  Traun,  trading 
under  the  brm  of  Harburger,  (iummi-Kammj  and  Co., 
4.'j,  Southttinpton-buildingfl,  Chancery -lane,  London, 

M.^KCH  2:^. 
6170.  Improvements    In    apparatus    for    forming  eartbenwnre 
eleotrlo    switches    and    the    Uks.      Joseph    Meir,    55, 

Market-street,  Manchester. 
6*3*5.  Improvements  In  method  of  and  apparatus    for  dlstrl- 
butlnR  and  rejculatlog  the  distribution  of   eleotrlcltr 
for  lighting  and  motive   power,  and  other   purposes. 

Reginald  Wood,  17.  Uower  pireet,  London. 
yi25.   Improvements  in  ground    aockeU  for  tubular  posts  for 

tolcfrraphlc  and  other  purposes.  Siomorii^  Brother* 
and  Co.,  Limited,  and  Richard  von  Fischer-Truenfeld, 
•JH,  Southampton-buildmgs,  Chancery-lane,  London. 

6*233.  Improvemonte  In  elootrlo  olooks.  Edouordo  Du  Bois, 
Aiondalc,  Earlsmead  roiul.  South  Tottenham,  London. 

ii'24\.  Improvements  in  electricity  meters    or    motive  devloss 

for  moasurlng  single  and  multiphase  electric  ourrsats. 

Thomae  Duncan,  70,  Chancery-lane,  London.     (C^>mpletfl 

specification.) 
R2.M.  Improvementa   la    electric    are    lamps.       Alfred    Lyst«r 

Shopjiid,    4."»,    Southampton  -  buildings.    Chancery  -lane. 

I.^7ndon. 

Makch  24. 
0:;S2.  Xlootrloal    fire    or    temperature    alarm.     John    Phillip*. 

jun.,  and  Tliomuw  Corbott   l^wi»,    Warren  Chopeltown. 

near  Shettiekl. 
6295.  Improvemonte  In  and  relating  te  elootrlo    IncaAdoacoat 

lamps.     Thewlor  Stober,  70.  Mark-street,  Manchester. 
6906.  Improved  eleotrlo  current  meter.     Sophus  Emil  Nielsen, 

52,  Chancery-lane,  London. 

Mawh  23. 
6407.  Improved  lamp   and    shade    holder    for    Ineandesesnet 
lamps.     Herbert  Lu/erne  Todd  and   Frederick  Lake.  10 
Laurence  Pountneylane,  Cannon-street,  London. 


4025 

6u:). 

6.%4. 

66:n. 

746tf. 
7655. 
8212. 
*>tt8. 
fi75rt. 
ttfWI. 
11817 

*22!)31 
24147 


SPECIFICATIONS  PUBLISHED. 

1892. 
■fflftotlng  olootrloal  eommunloatloa.     Miller. 
Klectrlo  railway  system.     Boynton. 
Blootrlc  arc  lamps.     Lake.     (Wilbrant.) 
Battery  electrodes.     Hoyl. 
Electrical  railway  communication.     Shield. 
Electrical  call,  ete.,  apparatus.     Nunn. 
Xleotric  oondncters,  ote.     Smith  and  Wilson. 
Elootrloal  steering  gear,     (iriinston  and  Dykes, 
Electric  arc  lamps.     B.  G.  and  L.  C.  Beauvalot. 
Electrical  contaote.     Smceton  and  Page. 
,  Distributing    telephonic    ourrente.         .Marinovitch 

Syj^rvudy. 
,  Printing  telegraphs.      Wif^.     (Buckingham.) 
.  Printing,  ete..  telegraphs.     Wise.    (Buckingbsin.) 
.  Telegraph  keys.     Bra<lford. 


and 


IS93. 
1561.  Electric  motors.      Lake.     (Lundell  and  another.) 
1621.  Distributing  alternating  ourrente.     Bradley. 
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Ligrhthouse  Lenses. — Mr,  Alan  Brebner,  B.Sc.,  in  a 
paper  pabliBhed  by  the  Institution  of  Civil  Engineers,  deaU 
with  the  **K«lative  Powers  of  Lighthouae  Lenses." 

Lectore. — Last  week  Prof.  Viriamu  Jones,  principal  of 
Cardiff  University  College,  lectured  at  the  Guildhall, 
Brecon,  on  •'  The  Velocity  of  Light  "  and  "  Magnetism  and 
Magnetic  Fields." 

Institution. — The  next  meeting  of  the  Inetitution  will 
be  held  next  Thursday,  April  13,  when  a  paper  on  "  The 
Distribution  of  Power  by  Alternate-Current  Motors,"  will 
be  read  by  Mr.  Albion  T.  Snell, 

Royal  Institution. — Prof.  Dowar  will  begin  a  course 
of  five  lectures  on  *'  The  Atmosphere  ;"  and  on  Saturday, 
the  15th  inst.,  Mr.  James  Swinburne  will  begin  a  course 
of  three  lectures  on  "Some  Applications  of  Electricity  to 
Chemistry." 

Traction  in  Paris. — Permission  has  been  granted  to 
the  Compagnie  G(l*a^rale  dea  Omnibus  to  substitute 
mechanical  traction  for  horse  haulage  on  the  lines  from  the 
Louvre  to  Saint-Cloud,  from  the  Louvre  to  Sevres,  and 
from  Sevres  lo  Versailles. 

Vibration. — We  have  little  to  complain  about  even  in 
GroBvenor-gardens  over  the  underground  railway  in  com- 
parison to  what  is  experienced  in  Hamilton,  Canada,  where 
the  vibration  of  the  trolley  cars  is  said  to  have  caused  the 
plaster  to  fall  off  the  walls  of  the  buildings. 

Paddlnffton  Electrio  Railway. —We  understand 
that  the  promoters  of  this  electric  railway  have  decided  to 
drop  their  application  this  session,  the  House  of  Commons 
Committee  not  caring  to  allow  a  recommittal  of  the  Bill 
for  the  consideration  of  an  alteration  in  the  design. 

What  is  an  Engineer? — A  correspondent  of  the 
EriglUh  Mcchanky  in  answer  to  the  question  of  how  to 
become  an  engineer,  says  pithily  in  his  last  paragraph  : 
**The  simple  answer  to  the  question  is,  Read  the  conditions 
for  getting  a  Whitworth  scholarship,  and  get  one — there  is 
an  engineer." 

The  Paris  Jockey  Clab. — The  rooms  of  this  club 
have  now  for  some  time  past  boon  eloctricatly  lighted  from 
plant  installed  on  the  premises.  There  are  about  r>00  lamps 
of  different  candle-[X»wers.  The  plant  comprises  Collet 
boilers,  Willans  engines,  Rechniswski  dynamos,  and 
Worthington  pum[)s. 

Model  Station. — The  Orleans  Railway  Company,  in 
its  new  Sceaux  Station,  now  being  constructed  at  the 
Mudicis  crossway,  proposes  to  erect  a  model  electric  station. 
Not  only  will  the  buildings  be  lighted  solely  by  electricity, 
but  both  the  passenger  and  goods  lifts,  the  cranes,  and  the 
turntables  will  be  operated  by  electric  power. 

The  Champs  Elysees. — A  proposal  was  brought 
before  the  last  meeting  of  the  Parts  Municipality  for  the 
public  lighting  by  electricity  of  the  gardens  of  the  Champs 
Elysoes,  and  for  the  substitution  of  high-power  gas  lamps 
for  those  already  in  use  on  the  Avenue.  The  suggestion 
was  sent  to  the  Third  Commission  for  consideration. 

Aro  Lamp  Charges. — The  contracts  for  arc  lighting 
in  Philadelphia  were  thus  divided  :  1,363  lamps  at  39  cents 
a  night,  417  at  45  cents,  238  at  47  cents,  262  at  50  cents, 
and  250  at  55  cents,  the  higher  figures  of  course  being  for 
the  puburban  districts.  In  New  York  there  are  2,280  lamps 
at  from  40  to  45  cents  (Is.  8d.  to  Is.  lO^d.)  per  night. 

Moths. — One  curious  result  of  the  introduction  of  the 
electric  light  into  Oxford  has  been,  according  to  a  provin- 
cial contemporary,  to  attract  moths  of  very  rare  species 


to  the  bnlliantly-lighted  streets.  One  gentleman  caught 
recently,  in  Broad-street,  a  specimen  of  the  very  rare 
Elephant  Hawkmoth,  doubtless  attracted  by  the  electrio 

light. 

Fire  firom  Battery  Acid. — A  policeman  last  week 
was  called  to  extinguish  a  fire  in  an  attic  at  Manor-place, 
Sunderland,  which  had  been  caused  by  a  vessel  containing 
sulphuric  acid  for  an  electric  battery  bursting.  The  fumes 
were  stifling,  and  the  officer  was  almost  choked  before  he 
could  throw  some  buckets  oi  water  upon  the  burning  floor 
and  put  out  the  flames. 

Institation  Picture. — Messrs.  Barrauds  inform  us 
that  the  group  photograph  of  the  members  of  the  Institu- 
tion will  shortly  bo  taken  out  of  print,  so  that  those  who 
desire  a  copy  should  send  for  it  at  once.  One  of  these  fine 
photographs,  framed,  coniaining  portraits  of  over  500 
members  of  the  electrical  engineering  industry,  can  be  seen 
in  the  window  of  this  journal  at  Salisbury-court. 

Lyons. — A  small  central  station  has  been  erected  in  one 
part  of  Lyons.  The  distribution  is  by  bare  overhead  wires 
carried  on  insulating  supports  above  the  roofs.  A  50-h.p. 
Pignet  engine  drive  an  Alioth  dynamo  of  250  amperes  at 
170  volts;  there  is  a  battery  of  Tudor  accumulators  as 
stand-by.  The  price  is  10c.  per  hectowatt-hour  (9Jd.  per 
trade  unit).  About  a  thousand  lamps  will  be  shortly 
lighted. 

Journal. — The  new  Jmtmal  of  the  Institution  contains 
the  conclusion  of  the  discussion  of  Dr.  Fleming's  paper  on 
"  Alternate-Current  Transformers  "  ;  Mr.  Mordey's  paper 
on  '*  Testing  Alternators,"  and  the  discussion;  and  also 
two  original  communications — viz.,  "  Notes  on  a  Selenium 
Cell,"  by  E.  O.  Walker,  CLE. ;  and  "  A  New  Danger  to 
which  Lrnderground  Wires  in  India  are  Exj^sed,"  by  C.  V 
Luke.  CLE. 

City  of  London  Electrio  Ligrhting:, — We  give  to-day 
the  statement  of  accounts  to  the  31st  December,  1892,  of 
the  City  of  Loudon  Electric  Lighting  Company.  It  will 
bs  noticed  that  the  revenue  account  is  for  a  period  of  six 
months  only.  The  meeting  is  to  be  held  on  the  13th  prox. 
The  chairman  will  in  his  statement  give  much  fuller  details 
of  the  progress  and  position  of  the  company  than  is  pos- 
sible in  the  report. 

Cost  of  Electric  Cookingr— Br.  A.  T.  Schofield,  at  a 
recent  lecture  before  the  Sanitary  Institute,  dealt  with  the 
cost  of  the  current  for  cooking.  The  stove  showed  the 
best  results  as  a  cooking  utensil,  as  the  heat  is  well  applied 
and  economised,  although  the  amount  of  current  consumed 
makes  it  costly.  It  was  stated  that  a  small  stove  required 
about  12  amperes  of  current  per  hour — equivalent  to  an 
expenditure  of  3Ad.  to  4d. — but  that  large  sizes  were  much 
more  economiciiL 

An  £xhihition  of  Progress. — The  Soci6t(^  Nationale 
dea  Sciences  et  des  Arts  Industriels,  which  instituted  exhi- 
bitions in  Paris  in  1886  and  in  1890,  is  now  organising  at 
the  Palais  de  Tlndustrie  an  international  exhibition  of  pro- 
gross  to  be  opened  in  July  and  to  be  closed  in  December 
next.  The  exhibition  will  represent  the  progress  made  in 
instruction,  metallurgy,  engineering,  electricity,  locomotion, 
hygiene,  etc.  The  offices  of  the  Soci^t^  Nationale  are  at 
3,  Kue  des  Pyramides,  Paris. 

Measuring  Instruments. — Voltmeters  and  ammeters 
are  required  for  every  installation,  and  those  made  by 
Messrs.  Hodges  and  Todd,  whose  price-list  has  just  reached 
us,  are  evidently  appreciated  by  electrical  engineers,  as  the 
Arm  have  had  to  extend  their  machinery.  The  voltmeters 
are  specially  wound  so  that  the  temperature  errors  aro 
negligible,  and  both  pressure  and  current  instruments  are 
sensitive  over  a  wide  range.  Battery-cell  testers  for  minute 
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yariations  of  pressure  are  illustrated,  as  well  as  portable 
iDatrumenta  of  both  kinds. 

Lead  Coating:  to  Steel. — According  to  the  Pclyiech- 
nisdus  NotizhlaU,  articles  of  steel  and  iron  can  be  protected 
against  rust  by  coating  them  electroljrtically  witb  peroxide 
of  Ibad.  A  satisfactory  coating  can,  it  is  said,  be  obtained 
in  20  tninuteSi  and  is  perfectly  proof  against  atmospheric 
influences.  As  the  whole  operation  is  conducted  at  ordinary 
temperature,  the  temper  of  steel  articles  is  unaffected  by  it. 
This  is  a  novel  process,  but  it  does  not  appear  how  the 
coating  of  lead  wears  in  actual  work. 

Train-Liffhtiiiff  Patents. — With  reference  to  our 
note  on  train-lighting  in  Ireland  Mr.  Evelyn-Liardet  writes 
to  claim  the  invention  of  lighting  trains  from  accumulators 
placed  in  the  guard's  van  and  charged  from  a  dynamo 
driven  from  the  axle  of  the  guard's  van,  and  that  the  credit 
of  the  invention  should  be  given  where  due,  instead  of  to 
engineers  **  who  work  on  other  people's  inventions."  We 
have  00  opinion  ourselves  to  give  on  the  matter.  As  we 
have  said  before,  the  law  courts  only  caa  thoroughly  settle 
such  claims  for  controlling  patents. 

Books  Reoeived.  — We  have  received  a  copy  of 
"  Alternating  Currents,"  an  analytical  and  graphical  treat- 
ment for  students  and  engineers,  by  Frederick  Bedell,  PhD., 
and  Albert  Gushing  Crehore,  Ph.D.,  instructors  in  physics 
at  Cornell  University  ;  publishers,  W.  J.  Johnston  and  Co., 
New  York,  and  Whittaker  and  Co.,  London.  Also  *'  Die 
Berechnung  Elektrischer  Leitungsnetze  in  Tbeorie  und 
Praxis,"  by  Jos.  Herzog  and  C.  P.  Feldmann ;  and  "Anord- 
Qung  und  Bemessung  Elektrischer  Leitungen,"  by  C. 
Hochenegg,  both  published  by  Julius  Springer,  Berlin. 

CbargtniT  Batteries  with  Altemating  Carrentt. 

On  the  20th  utt.  experiments  were  made  at  the  Frankfort 
Accumulator  Works  in  the  way  of  charging  secondary  bat- 
teries direct  from  an  alternator  made  by  Messrs.  Brown, 
Boveri,  and  Co.  The  arrangement  is  said  to  be  due  to  M. 
PoUak.  In  referring  to  this  statement,  quoted  from  a  Frank- 
fort daily  paper,  the  ElectroUchtimhe  Zciischri/t  states  that 
it  will  endeavour  to  ascertain  what  realty  were  the  facts, 
and  mentions,  as  is  now  well  known,  that  this  is  not  the 
first  time  that  accumulators  have  been  charged  by  alter- 
nating current. 

Traction  in  Vienna. — An  electric  railway  is  projected 
in  Vienna,  from  the  Grossmarketballe  to  the  suburb 
Schweehat,  with  a  branch  to  'the  racecourse  in  Freudenau. 
The  chairman  of  the  Vienna  Tramway  Company  remarked 
at  the  general  meeting  held  last  week  that  the  company 
was  disposed  to  introduce,  either  on  the  whole  or  on  part  of 
its  lines,  a  mechanical  motor  which  would  drive  the  cars 
at  a  higher  speed  than  at  present,  and  thus  allow  of  the 
traftc  being  properly  handled.  The  New  Vienna  Tram- 
way Company  proposes  to  adopt  experimentally  the 
Siemens  and  Halske  slotted-conduit  system. 

Spread  of  the  Telephone. — An  important  invention 
in  connection  with  the  Telephonic  News,  which  circulates 
news  to  subscribers  by  telephone,  says  a  Vienna  newspaper 
correspondent,  has  been  successfully  tried  at  Pestb  by  a 
combination  of  wires.  A  telephoned  report  was  distinctly 
heard  at  the  same  time  by  hundreds  of  persons  in  town 
many  miles  apart,  such  as  Vienna,  Gratz,  Prague,  and 
Trieste.  The  inventor  asserts  that  had  there  been  half  a 
million  subscribers  spread  all  over  Europe  they  all  could 
have  beard  what  one  official  spoke  into  the  apparatus  at 
the  central  office,  and  that  distance  and  number  of 
subscribers  made  no  ditlerence. 

Telegrraph  Pioneers  in  Aastralia. — Colonel  E.  C. 
Cracknoll,  late  Superintendent  of  Telegraphs  in  New  South 
WM}as,  whose  death  was  recently  recorded,  was  one  of  the 


pioneers  of  telegraphy  in  Australia.  When  Sir  G^rge 
Airey  in  1855  offered  the  appointment  of  Postmaster- 
General  and  Superintendent  of  Telegraphs  in  South 
Australia  to  Mr.  Charles  Todd,  Mr.  Cracknell  was  selected 
as  assistant.  The  tirst  Government  telegraph  line  was  from 
Adelaide  to  Port  Adelaide.  Mr.  Todd  afterwards  mapped 
out  a  scheme  for  connecting  Melbourne  und  Adelaide,  and 
Mr.  Cracknell  laid  down  the  South  Australian  section.  In 
1857  Mr.  Cracknell  was  appointed  superintendent  of  tele- 
graphs in  New  South  Wales,  a  position  be  held  to  the  time 
of  his  death. 

Concrete  Slabs.— The  Institution  of  Civil  Engineers 
publish  a  short  hut  uaeful  article  on  the  "  Strength  of  Con- 
crete Slabs,"  by  Sidney  R.  Lowcock.  The  jmper  gives  the 
results  of  a  series  of  teets  made  by  the  author  to  determine 
the  strength  of  cement  concrete  slabs  made  with  varying 
proportions  of  cement,  in  order  to  ascertain  their  suitability 
for  covering  an  underground  trench  exposed  to  ordinary 
road  traffic.  This  investigation  will  have  interest  to  engi- 
neers having  to  prepare  concrete  conduits.  The  slabs  were 
made  of  PorLla  nd  cement  and  ground  clinker  from 
destructors.  The  tensile  strength  was  6C5lb.  per  square 
inch.  A  rectangular  block  of  concrete,  6jin.  by  3\\n,  by 
4in.,  cut  from  a  block  and  tested  for  crushing  resistance, 
broke  down  at  1, 1201b.  per  square  inch.  Other  results  are 
given. 

Lampposts  at  Bray.  — Reference  has  been  made 
more  than  once  in  these  columns  to  the  unusual  height  of 
the  arc  pillars  recently  erected  in  Bray  by  the  late  Mr* 
J.  E.  H.  Gordon.  It  was  considered  that  by  mounting  the 
lamps  at  a  dinbance  of  35ft.  from  the  ground  the  light 
would  be  more  equally  and  uniformly  distributed  over  the 
internietiiate  space  between  each  lamp.  Practice,  however, 
has  proved  this  to  he  a  mistake,  and  at  a  meeting  of  the 
Township  Commisaioners,  held  on  the  3rd  inst.,  we  notice 
a  letter  was  read  from  Mr.  J.  D.  A.  Norris,  who  wrote  on 
behalf  of  Messrs.  J.  E.  H.  Gordon  and  Co.,  contractors^ 
asking  if  the  Commissioners  would  have  any  objection  to 
the  lowering  of  the  arc  lights  to  within  25ft.  of  the  ground. 
The  Commifisioners  decided  not  to  raise  any  objection  to 
reducing  the  height  of  the  pillars,  which  are  to  be  reduced 
accordingly. 

Ediswan  Cataloffnes.—It  is  not  possible  to  compam' 
incandescent  lamp  catalogues  issued  by  rival  firms,  because 
as  yet  there  is  only  one,  and  even  when  the  lamp  patents 
expire  it  is  doubtful  whether  for  some  time  to  come  any 
other  makers  will  have  auch  a  multitudinous  array  of  lamps 
to  offer  as  are  shown  in  the  new  list  just  published  by  the 
Edison  and  Swan  United  Electric  Light  Company, 
Limited.  The  previous  very  complete  catalogues  are  quite 
surpassed  by  this ;  and  anyone  who  desires  a  lamp  for 
purposes  of  the  moat  out-of-the-way  description  will  pro- 
bably find  particulars  therein  of  what  he  requires,  or  of 
the  readiness  and  ability  to  supply  same,  whether  it 
be  for  illuminating  tbe  interior  of  a  room,  a  stomach, 
or  a  gun.  Similar  catalogues — though  perhaps  a  little  leas 
comprehensive — are  also  to  band  showing  details  of  installa- 
tions, fittings,  and  measuring  instruments.  These  lists 
very  clearly  printed  and  copiously  illustrated. 

Chamber  of  Commerce. — The  London  Chamber 
Commerce  forward  us  certain  forms  to  be  filled  by  members 
for  remarks  on  railway  rates,  marking  merchandise,  etc. 
The  employment  department  continues  to  extend  its 
service,  and  as  may  be  observed  from  the  March  number  of 
the  Cfiamber  of  Commerce  Journal  the  list  of  applications  is 
now  subdivided  under  the  following  heads:  Junior  Clerks, 
Shorthand  Clerks,  Correspondents,  Book-keepers,  General 
Clerks,  Shipping  Clerks,  Secretaries,  Managers,  and 
Accountants,  Salesmen  or  TravellerSf  and  Miscellaneoi 
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At  the  present  time  there  are  a  number  of  applicants 
for  employment  on  the  register.  The  secretary  mentions 
that  the  Chamber  of  Commerce  Board-room  may  be 
obtained  for  public  meetings  in  the  City.  The  annual 
dinner  of  the  Chamber  will  be  held  at  the  Hotel 
Metropole  on  April  22,  when  Sir  John  Lubbock  will 
take  the  chair,  the  principal  guest  being  the  Right  Hon, 
A.  J.  Mundella,  M.P.  A  number  of  other  prominent 
men  will  be  present. 

Lamp^Trimming. — At  the  lighting  of  Bray,  where 
arc  lamps  of  the  abnormal  height  of  35ft.  are  used,  the 
trimmers  employ  a  telescopic  ladder  designed,  we  believe, 
by  Mr.  Brockie.  The  ladder  itself  can  be  extended,  and 
the  whole  is  mounted  on  a  four-wheeled  carriage,  on  which 
ifl  a  box  for  carbons  and  tools.  It  can  be  drawn  by  one 
man,  but  for  the  sake  of  convenience  shafts  are  attached  so 
that  it  can  be  drawn  more  quickly  by  a  pony.  In  the 
City  of  London  the  type  of  lamps  are  two  :  one,  of  the 
more  ancient  type,  gives  an  interesting  exhibition  to  pasaera- 
hy  in  Fleet-street.  The  trimmer  arrives  with  a  abort  ladder, 
mounts  a  certain  distance  therewith,  and  then,  taking  out 
some  iron  or  other  pegs  from  his  pocket,  inserts  these  into 
holes  in  the  lamppoet,  and  bo  climbs  to  the  lamp.  In  other 
newer  and  more  convenient  types,  a  crank  handle  at  the 
foot  of  the  lamp  controls  a  lever  which  throws  out  a  whole 
set  of  ornamental  projections  on  the  lamppost.  These 
usually  lie  flat,  but  by  turning  the  key  they  are  thrown 
outwards;  by  a  still  later  addition  this  movement  also  short- 
circuits  the  switch,  making  the  kmp  safe  to  handle.  The 
lamps  that  are  found  satisfactory  in  Berlin  and  elsewhere 
which  are  lowered  by  cords,  have  not  apparently  found 
much  favour  in  this  country  for  public  lif^hting — a  more 
Bolid  and  stable  connection  being  preferred  at  the  expense 
of  a  little  agility  on  the  part  of  the  trimmer. 

Police  Pocket  Telephones.— One  of  the  neatest 
articles  that  has  recently  been  added  to  the  equipment  of 
some  of  the  Newcastle  policemen,  says  the  Newcastle 
Chronicle^  is  the  pocket  telephone.  It  is  handy  and  light, 
consists  of  a  combined  mouthpiece  and  earpiece,  has  about 
a  foot  or  more  of  wire  attached,  and  there  is  in  addition  an 
affixing  pin  and  a  small  key.  This  apparatus  is  to  be  used 
by  the  ofUcers  in  connection  with  the  6re  lamps  placed  at 
various  parts  of  the  city.  Instead  of  breaking  the  pane  of 
glass  in  case  of  a  fire  breaking  out  in  the  neighbourhood — 
as  an  ordinary  individual  would  do — the  policeman  opens 
the  door  with  his  key,  places  the  affixing  pin  in  a  socket 
provided  for  it  in  the  lamp,  and  is  in  immediate  com- 
munication with  the  fire  brigade.  He  can  tell  them  in 
an  instant  what  the  nature  of  the  conflagration  is,  and 
what  appliances  are  likely  to  be  required.  The  pocket 
telephone,  however,  and  the  fire  lamps  can  be  utilised  for 
other  purposes.  A  constable,  for  instance,  in  the  case  of  a 
robbery  or  murder,  or  in  the  matter  of  a  burst  water-pipe 
threatening  to  severely  damage  property,  could  immediately 
adgnal  for  help,  for  the  fire  station  in  Westgate  immediately 
adjoins  the  police  station,  and  communication  from  one  to 
the  other  could  be  instantly  made.  The  telephone^  which 
can  easily  be  carried  in  the  coat  pocket,  is,  it  will  be  seen, 
of  great  practical  use,  and  the  idea  of  providing  policemen 
stationed  in  the  vicinity  of  fire  lamps  with  it  is  a  valuable 
one. 

Aootuttolator  Cars  in  Paris.— In  our  issue  of  Sep- 
tember 30  last  we  described  the  accumulator  cars  which 
have  been  introduced  by  the  Compagnie  des  Tramways  de 
Paris,  and  which  now  exclusively  deal  with  the  passenger 
traffic  on  the  lines  from  Saint-Denis  to  the  Madeleine,  and 
from  SainUDenis  to  the  Op^ra,  At  the  commencement  of 
the  service  in  June  last,  horse  cars  were  operated  in  con- 
junctioa  with  the  electric  cars,  but  the  former  have  now 
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been  withdrawn.  M.  Max  de  Nansouty  considers  this 
application  not  as  an  experiment,  but  as  a  real  industrial 
undertaking.  The  total  length  of  the  two  lines  electrically 
worked  is  about  II  miles,  and  this  is  shortly  to  be  increased 
to  14  miles  by  the  starting  of  cars  on  the  line  from 
the  Saint-Ouen  Town  Hall  to  Neuilly.  The  receipts 
per  car  mile  run  have  largely  increased,  and,  says  M.  de 
Nansouty,  owing  to  the  satisfactory  results  obtained,  the 
tramway  company  has  decided  to  extend  electric  traction  to 
its  other  lines.  With  this  object  in  view  M.  Dupont, 
director,  and  M.  Broca,  manager  of  the  company,  have, 
with  the  assistance  of  M,  Potior,  devised  a  type  of  secondary 
battery  car  which  they  state  will  mark  a  step  in  advance, 
and  which  will  allow  of  the  recuperation  on  declines  of  a 
portion  of  the  energy  due  to  the  force  of  gravity  and  storing 
it  in  the  cells.  Tests  in  this  direction  have  yielded  good 
results  and  cars  are  now  being  built.  This  method  is, 
however,  not  new,  having  been  suggested  in  the  United 
States  some  time  ago. 

Mr.  Kapp's  Book  on  Dynamos.— The  electrical 
world  has  been  waiting  for  some  time  for  Mr.  Gisbert 
Kapp's  book  on  '*  Dynamos,  Alternators,  and  Trans- 
formers," which  is  now  published,  from  the  office  of  this 
journal,  by  Messrs,  Biggs  and  Co.,  price  10s.  6d,  The 
aim  of  this  book  is  to  give  the  builders  and  designers  of 
dynamos  and  transformers  tho  exact  practical  information 
they  require  for  the  proper  construction  of  machines.  It 
is  copiously  illustrated,  and  the  use  of  high  mathematics 
and  complicated  methods  have  been  avoided,  though, 
of  course,  to  avoid  mathematics  altogether  was  impossible 
in  such  a  book.  Tho  mathematics  are  restricted,  however, 
within  such  limits  as  will  enable  the  engineering  student  or 
the  average  practical  engineer  who  knows  little  about  elec- 
tricity to  find  exactly  what  he  requires  in  order  to  build 
practical  apparatus.  The  book  comprises  IS  chapters 
(4:90  pages),  dealing  with :  Definitions,  measurement, 
magnetic  field,  action  of  current  on  magnet  ;  electro- 
magnets and  solenoids,  properties  of  iron,  Hopkinson's 
method;  induced  E.M.F. ;  closed-coil,  bi-polar  or  multi- 
polar winding  ;  armatures,  field  magnets,  commutation  ; 
large  dynamos  ;  eddy  currents,  methods  of  testing.  WolU 
known  types  of  dynamos  are  described  and  illustrated  ; 
alternators  are  then  discussed,  and  a  chapter  is  given  to  the 
design  and  construction  of  transformers.  Details  of  all  the 
machines  exhibited  at  the  Crystal  Palace  are  given,  and 
the  book  concludes  with  a  fnll  index. 

Electric  Power  for  Driving  Tools. — The  economy 
of  electric  power  over  steam-engines  in  engineering  shops 
where  there  is  a  variety  of  tools  only  used  intermittently, 
is  not  so  readily  understood  as  it  should  be.  A  case,  how- 
ever, where  considerable  saving  has  been  effected  by  adopting 
electricity  as  the  motive  power,  is  to  be  found  in  the  elec- 
trical workshops  of  the  Compagnie  des  Chomins  de  Fer 
du  Nord,  at  Saint  Ouen-les  Docks.  In  this  instance  the 
initiative  in  the  matter  was  taken  by  M.  Sartiaux,  and  the 
electrical  supply  serves  to  operate  lathes  of  different  sizes, 
drilling  and  planing  muchines,  ventilators,  saws,  and  grind- 
stones. Most  of  these  are  only  used  intermittently,  and 
it  was  therefore  thought  that  electricity  would  bo  the 
most  economical  power  to  drive  them.  This  supposition 
turned  out  to  be  correct,  apart  from  the  fact  that  as  the 
new  workshops  were  partly  built  from  the  planks  of  the 
building  which  had  formerly  formed  the  old  maritime  station 
at  Calais,  it  was  almost  out  of  the  question  to  think 
of  putting  up  shafting  and  belting.  The  installation,  which 
was  started  in  October  of  last  year,  has  been  entirely  satis- 
factory. Since  the  commencement,  the  average  daily  con- 
sumption of  current  has  been  11  kilowatt-hours,  the  current 
being  supplied  by  the  Soci^td  d'Eclairage  et  de  Force  at  the 
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rate  of  O'SSf.  (3}d.)  per  Idlowatt-faoHr.  It  will  be  evident 
that  the  coat  per  day  for  current  only  amounted  to  4'18f., 
or,  say,  3s.  5d.  To  this  must  of  course  be  added  the 
expense  for  maintenance  of  the  motors,  cost  of  oil,  attend- 
ance, renewal  of  brushes,  etc.,  and  vrhich,  according  to  the 
company's  books,  represent  a  sum  of  30f.  i»er  month,  or  If. 
perday.  This  brings  up  the  total  cost  to  5'18{.,  or  4s.  2^. 
a  day.  This  shows  considerable  economy  over  the  expenses 
incurred  in  the  old  shops,  where  the  power  was  furnished 
by  a  gas-engine.  In  this  case  the  average  expenses  per 
month  amounted  to  415f.  (£1G.  125.),  and  comprised  the 
supply  of  gas  and  water,  cotton  waste,  repairs,  and  attend- 
ance, or  a  daily  expenditure  of  a  trifle  over  13f.  (lOs.  6d.). 

Heilmann  Eleotrio  Locomotive. — The  system  of 
propulsion  originally  intended  comprised  the  application  of 
electromotors  to  each  axle  in  the  train,  the  current  being 
supplied  by  a  steam  dynamo  on  the  locomotive,  which 
itself  was  to  be  propelled  by  electromotors.  In  a  paper 
recently  published  by  M.  Heilmann  in  the  BtdUiin  df  la 
Soet^i^  Indusiridle  de  Mulltmtsej  the  author  states  that  of 
this  system  only  the  locomotive  has  for  the  present  been 
retained,  and  the  author  gives  illustrations  and  particulars 
of  its  construction.  The  boiler  and  the  generating 
machinery  are  carried  on  a  frame,  53ft.  long,  which  rests 
on  two  eight-wheel  bogies.  On  either  side  of  the  boiler 
are  coal-bunkers  having  a  total  capacity  of  six  tons, 
and  water-tanks  for  2,200  gallons.  The  total  power  of  the 
locomotive  h  from  600  h.p.  to  800  h.p.,  and  its  weight, 
when  in  service,  is  42  tons.  The  boiler  is  of  the  Lens 
type ;  length  over  all,  26ft.;  diameter,  6ft.  4in.;  grate 
surface,  24*5  square  feet ;  heating  surface  of  firebox,  200 
square  feet ;  heating  surface  of  tubes,  1,400  square  feet. 
The  engine  and  generating  dynamo  are  carried  in  front, 
and  a  small  steam  dynamo  is  used  for  excitation.  The 
main  engine  is  compound,  with  the  cylinders  in  line,  and 
crankshaft  between  them.  The  cranks  are  set  IdOdeg. 
apart,  so  as  to  obtain  balance  between  the  running  parts. 
The  cylinders  are  IGJin.  and  354in.  in  diameter,  the 
stroke  being  12in.  The  brake  horse-power  at  300  revolu- 
tions per  minute  is  600,  and  at  500  revolutions  800  h.p. 
Weight  of  engine,  5  tons  3cwt.  The  generating  dynamo  is 
coupled  direct  to  the  engine  shaft,  and  is  a  six-pole  machine 
with  ring  armature  wound  for  400  volte  and  1,025  amperes, 
at  300  revolutions  per  minute.  The  diameter  of  the  arma- 
ture is  49in.  Each  of  the  eight  axles  are  provided  with  a 
four-pole  motor  of  the  iron-clad  type  ;  diameter  of  armature, 
25Jin.;  diameter  of  driving  wheolB,  45^in.  Maximum  speed 
of  motors,  560  revolutions  per  minute.  Switches  are  pro- 
vided for  placing  the  right  motors  in  series  when  rurnimg 
up  an  incline. 

Metallurgloal  Display  .—The  Sheffield  Technical 
School  Metallurgical  Society  held  a  convfrsazione  last  week 
at  the  Technical  School,  which  was  voted  a  very  great 
success.  Mr.  K,  A.  Uadfield  is  the  president  this  year, 
and  it  was  largely  owing  to  his  suggestions  that  so  large  and 
interesting  a  coUectioa  of  exhibits  was  made.  The  rooms 
were  ornamented  with  dags,  banners,  and  other  devices, 
and  the  pleasing  effect  was  further  heightened  by 
the  magnificent  electric  light  installation  provided  by 
Mr.  Scott  Anderson  and  his  assistants.  The  entrance 
to  it  from  the  old  laboratory  was  through  an  arch  composed 
of  a  huge  locomotive  driving-wheel  tyre,  lent  by  Messrs. 
Brown,  Bayley,  for  the  occasion.  The  tyre  was  draped 
in  ivy,  and  hung  with  varied  electric  lights.  The  refresh- 
ment-room was  richly  decorated  with  flowers  and  numerous 
electric  lamps  of  different  design.  Mr.  Scott  Anderson  has 
erected  complete  electric  welding  plants  in  operation — both 
Benardos  and  Thomson- Houston  systems,  this  being  the 
first  public  exhibition  of  the  kind  iu  the  town.     An  electric 


furnace  was  also  shown  working,  taking  300  amperea 
of  current,  in  which  were  smelted  copper,  steel,  chromium, 
etc.  ;  the  latter  is  a  very  refractory  metal,  and  is  never 
fused  in  a  coke  furnace.  These  operations  were  watched 
throughout  with  great  attention  and  interest,  more  par- 
ticularly by  those  engaged  in  the  heavy  steel  and  iron 
trade.  Electric  cooking  and  heating  appliances  were  also 
in  operation,  as  well  as  a  motor  showing  the  possibilities  of 
transmission  of  power.  The  lighting  of  the  refreshment- 
room  was  very  much  admired,  being  draped  and  orna 
mentcd  throughout  with  fairy  lamps,  and  lamps  of  32  c.p. 
were  also  used.  Although  the  whole  installation  was  for 
one  night  only,  and  put  down  in  a  temporary  fashion,  not 
a  single  hitch  occurred.  Mr.  Preston,  of  the  National 
Telephone  Company,  arranged  telephones  in  the  school  so 
that  a  dozen  visitors  at  a  time  were  enabled  to  hear  music 
from  theatres  in  Loudon,  Manchester,  and  Newcastle. 
Electric  gilding  was  also  shown  in  action.  So  popular  was 
the  exhibition  that  regret  was  freely  expressed  that  it  could 
not  be  kept  open  for  a  longer  period. 

Undargroand    Wiring:    for    Tramways.  —  The 

opinion  of  Mr.  Pearson,  who  is  electrical  engineer  to  the 
West  End  street  railway  of  Boston,  is  worth  much  from 
point  of  view  of  actual  experience,  on  the  effect  of  the 
current  on  return  feeders.  He  says  :  **  In  small  systems 
where  there  are  few  cars  running,  the  ordinary  method  of 
returning  the  current  through  the  rails  and  supplementary 
wire  will  be  sufficient  unless  the  distance  is  great ;  but  on 
large  roads  where  the  traffic  is  heavy  more  return  grounds 
than  have  been  used  heretofore  will  have  to  be  installed. 
We  found  it  so  in  Boston,  and  from  a  lack  of  return  feeders 
a  great  deal  of  electrolytic  action  was  caused  in  our  supple- 
mentary wire.  We  are  now  putting  up  a  large  amount  of 
overhead  copper  for  return  grounds.  I  do  not  think  it 
possible  to  put  it  underground,  as  it  will  corrode  and  rust 
away.  There  is  no  advantage  iu  using  iron,  as  the  conduc- 
tivity is  only  one-seventh  that  of  cop|>er.  Originally  wo 
ran  the  positive  current  through  the  trolley  wire,  but  we 
found  that  the  action  on  the  supplementary  wires  was  too 
great,  and  wo  changed  it  and  put  the  negative  through  the 
trolley  wire.  I  do  not  imagine  there  will  be  much  less 
effect,  as  it  merely  transfers  the  action  to  another  point.  I 
do  not  recall  any  particular  trouble  with  water-pipes  ;  but, 
naturally,  if  you  have  a  largo  volume  of  current  going 
through  the  earth,  it  will  take  hold  of  a  water-pipe  or  a 
gas-pipe,  or  any  other  pipe,  and  there  will  be  an  electrolytic 
action  set  up.  In  any  large  railway  system,  if  the  attempt 
is  made  to  use  the  earth  for  return  ground  by  putting  ia 
ground  plates  in  driven  walls,  or  by  putting  them  in  the 
rivers,  and  the  return  current  is  not  provided  with  a  good 
metallic  circuit,  it  seems  to  me  that  the  current  must  inevit- 
ably injure  the  water-pipes  and  all  other  pipes.  The  current 
when  it  leaves  the  car  goes  into  the  ground,  and  taking  a 
water-pipe  maygo  amile  on  that  pipe,  then  leave  it  for  a  better 
conductor  j  the  result  being  that  the  pipe  will  be  corroded 
at  this  latter  point."  Using  iron  rails  with  copper  connec- 
tions forms  an  electrolytic  element,  and  corrosion  occurs. 
This  condition  obtains,  however  large  the  joint  is  made.  It 
is  not  practical  to  use  old  rails  for  conductors.  Worn-out 
steel  cables  boon  corrode  away.  Another  point  is  which 
current  should  return  by  earth.  The  usual  construction 
with  ground  plates  makes  the  trolley  wire  and  supple- 
mentary wires  along  the  route  positive,  and  the  ground 
plate  at  the  station  negative.  This  is  not  a  good  arrange- 
ment, as  the  line  and  ground  plates  along  the  route  are 
then  corroded  away,  while  the  station  plate  is  uninjured. 
If  the  trolley  and  line  plates  are  made  negative,  corrosion 
will  be  coufiiied  to  the  station  plate,  which  can  easily  be 
replaced. 
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The  technical  schools  and  scientific  colleges  are  manufac- 
turersof  habits — habits  of  thought  and  of  action  in  the  young 
men  they  are  paid  to  train.  Those  young  men  are  to  become 
electrical  engineers  in  a  practical  world.  Wo  wish  to  ask 
the  question  :  how  fai*  are  the  schools  and  colleges  which 
teach  electricity  and  magnetism^  or  electrical  engineering, 
complying  with  the  demand  of  electrical  engineers  in  actual 
life  for  the  production  of  assistants  with  the  requisite 
knowledge.  Imagine  a  Government  or  publicly-paid  factory 
producing  material — habits  of  cloth,  if  you  will — who  would 
insist  month  after  month  and  year  after  year  in  producing 
clothes  of  a  certain  cut  and  texture  which  very  few  persons 
require.  They  may  produce  ancient  embroidered  clothes 
of  a  prehistoric  cut  in  great  quantity,  they  may  produce 
garments  of  a  more  modern  cut  but  of  flimsy  and  unusable 
material,  made  of  gau;^e,  and  covered  with  beautiful 
hieroglyphics  and  frippery  of  lace  and  other  adornments ; 
but  if  no  one  wants  these  sort  of  things,  if  they  are  pro- 
duced for  the  more  amusement  and  delectation  of  the 
makers,  what  use  do  they  serve  1  Would  they  not  do 
better  to  be  constantly  enquiring  exactly  what  were  the 
articles  that  the  future  users  really  require,  instead  of 
maintaining  a  larj^e  machinery  for  old-timed  and  picturesque 
but  useless  pro<lucts.  The  same  question  may  be  asked  of 
the  training  colleges. 

We  do  not  mean  to  say  that  all  technical  colleges  pro- 
duce nothing  useful.  Far  from  it ;  a  move  has  certainly 
been  made  within  the  last  few  years,  especially  since  the 
institution  of  the  City  Guilds  classes,  for  the  establishment 
of  courses  that  would  produce  really  useful  material  in  the 
young  men  they  turn  out  in  such  quantities.  But  are  they 
yet  quite  successful  1  Have  they,  indeed,  taken  the 
utmost  care  to  see  that  while  training  young  minds  they 
were  producing  the  material  that  was  warned  ?  Have  the 
authorities  of  the  schools  and  colleges  systematically  and 
regularly  asked  of  the  future  employers  of  those  young 
men  they  are  paid  such  high  salaries  to  train,  whether 
the  results  of  their  training  were  what  are  required  ?  Have 
they  always  sought  to  ask  the  f>ractical  men  for  guidance 
in  the  direction  of  the  so-called  technical  teucbitig  ?  Wei!, 
if  the  truth  be  told,  we  fear  not.  If  the  practical  men,  the 
engineers,  heads  of  firms,  and  employers  of  technical 
Uibour  are  asked,  we  fear  the  answer  is  not  always  a  very 
flattering  testimony  to  the  value  of  the  technical  training. 
Though  much  has  been  done  in  the  way  of  technical  train- 
ing, more  yet  requires  to  be  accomplished* 

The  general  training  or  education  of  the  young  engineer 
will  bear  in  three  directions.  There  is  the  general  educa- 
tion, there  is  the  special  technical  education,  and  there  is 
the  commercial  knowledge  of  business  life  and  its  ways. 
The  latter  is  that  to  which,  if  the  atudont  is  not  destined 
for  pure  literary  or  scientific  work,  the  other  training 
eventually  tends,  and  it  has  therefore  a  wide,  over-reaching 
importance. 

The  general  education,  of  course,  is  the  affair  of  the 
ordinary  schools,  and  here,  we  fear,  even  far  worse  than 
in  the  technical  schools^  shadows,  and  abstractions,  and 
teachers'  knowledge,  have  long  held  sway  to  the  exclusion 
of  really  useful  work.  The  whole  science  of  education  is  in 
a  lamentably  backward  state.  Compared  with  the  progress 
in  the  sciences  of  mechanics  and  electricity,  the  science  of 
imparting  the  greatest  knowledge,  and  of  obtaining  the 
g;reatest  intellectual  activity — in  a  word,  education,  is  in 
many  cases  in  a  very  backward  condition. 

The  boy,  on  leaving  school,  should  be  able  to  write  well, 
handwriting  and  composition  included.  Given  a  certain 
subject,  he  should  be  able  to  express  his  thoughts,  describe 
any  situation,  or  write  a  paper  with  accurate  expression 
and  legible  writing.  Not  all  who  leave  school  can  do  so 
much  as  this.  He  should  know  something  really  about 
bookkeeping — actual  accounts,  and  not  abstract  problems 
upon  nothing  in  particular,  that  no  one  in  the  world  cares 
two  pins  about,  but  really  useful  calculations  that  may  at 
least  serve  him  in  good  stead.  He  certainly  ought  to  know 
at  least  two  languages  ;  and  by  knowing  them  should  be 
meant,  not  a  useless  jumble  of  abstract  grammar  and  utter 
nonsensical  expressions  that  no  one  ever  heard  of  out  of 


an  examination :  but  he  should  be  able  to  speak,  under- 
stand, read,  and  write  them  well.  It  can  be  done.  The 
schoolboy  should  be  able  to  draw  a  sketch  and  trace  a 
drawing.  Other  things  in  the  same  w^y.  The  pabulum 
of  teaching  requires  rearranging  year  after  year,  and 
should  be  taught  by  teachers  who  have  lived  in  the  outside 
life,  and  not  only  passed  their  existence  in  schools  and 
colleges. 

In  technical  work,  when  the  student  comes  to  learn  this, 
there  are  certain  things  at  least  ho  ought  to  be  able  to  do. 
What  are  these  b'lsically  essential  things  7  Ask  the  practical 
electrical  engineer,  and  ho  will  tell  you.  The  youth  should 
be  able  to  take  real  tests — tests  of  cables,  of  wiring,  of 
dynamos,  of  engines — so  that  at  least  he  might  be  soou 
useful  if  he  does  not  know  Lenz's  law.  Ho  ought  to  know 
how  to  run  an  engine  and  dynamo  and  accumulators,  so 
that  at  least  he  would  be  thus  useful — if  his  technical  train- 
ing did  not  enable  him  to  calculate  hysteresis.  He  ought 
to  know  how  to  make  a  good  tracing,  a  clean  drawing  and 
a  useful  drawing — not  of  examples,  but  of  real  pieces  of 
machinery.  His  calculations  in  mathematics  ought  to  be 
always  of  some  useful  purpose;  and  this  should  bo  specially 
insisted  on — he  ought  to  be  taught  just  those  calculations 
which  are  used  by  engineers  in  actual  engineering  opera- 
tions first,  so  that  at  least  he  could  do  these.  Then  add 
the  finery  of  high  mathematics  afterwards  if  you  like. 

A  case  in  point  occurs  to  our  memory.  A  very  well- 
known  professor  in  a  very  high  position  in  a  very  high  class 
technical  provincial  school,  had  occasion  to  require  a  girder 
in  this  school.  Capital  chance  for  a  calculation.  He  entered 
into  very  careful  calculations,  formulae  sind  calculus 
abounded,  and  the  girder  was  designed  after  much  cogita- 
tion and  excitement.  But,  in  order  to  be  sure  that  no 
mistake  had  occurred,  before  actually  putting  the  risk  on 
this  same  beam,  a  consulting  engineer  was  called  in  to 
coiToborate  the  calculations.  He  came,  measured,  con- 
sulted his  pocket-book,  and  gave  the  correct  measurement 
ofT  the  reel,  so  to  speak,  pocketing  his  engineer's  fee,  re- 
marking to  a  bystander  that  there  was  not  an  assistant  in 
his  office  who  could  not  have  calculated  this  piece  of  work 
in  a  couple  of  rairmtes.  Theory  vtrstis  practice — it  is  the 
same  tale.  We  are  urging  for  a  constant  readjustment  of 
theory  by  advice  of  the  jtractical  men,  and  a  commence 
ment  of  the  technical  training  by  the  use  of  practice 
methods  as  used  by  engineers  in  actual  engineering. 

The  young  engineer  in  training  should  learn  something 
of  the  actual  examples  of  the  calculation  of  conductors, 
as  thctj  are  calculated  hij  engineers  \  afterwards,  if  you  will, 
liner  methods  may  be  discussed.  He  should  know  some- 
thing of  specifications — actual  specifications:  house,  factory, 
ship,  and  town  installations.  He  should  be  able  to  lay  out 
simple  work  and  give  directions ;  design  switchboards  for 
certain  purposes  ;  test  dynamos  as  they  are  tested  in  actual 
factories ;  and  know  whether  the  testa  taught  were  those 
of  practice  or  merely  those  of  precise  theory  not  so  much  in 
use.  He  should  know  something  of  patents,  and  the  routine 
and  law  which  regulate  them.  If  he  knows  these  sort  of 
things  he  is  some  use — which  is  more  than  can  be  said  for 
all  students  when  they  leave  the  colleges — to  guard  our 
selves,  we  had  better  say  some  colleges. 

But  of  all  the  knowledge  and  training  that  is  required, 
the  business  or  commercial  part,  though  most  difficult 
to  teach,  is  certainly  the  most  important.  The  ways  of 
looking  at  material  and  work  in  the  workshop  and  in  the 
college  are  radically  different.  They  canuot  be  the  same; 
but  the  tendency  to  look  at  the  work  from  the  purely 
teachers*  or  scientific  point  of  view  ought  to  be  continually 
corrected  by  reference  to  practical  business  considerations, 
The  cost  of  materials  and  the  beet  ways  to  use  it  to  best 
advantage  are  susceptible  of  some  treatment.  The  manage- 
ment of  works,  organisation  of  factory  and  men,  negotia- 
tions ;  the  part  taken  by  the  Board  of  Trade,  the  local 
board,  and  municipal  authorities  in  helping  or  restricting 
onginooring  work  ;  the  outlooks  in  various  branches  of 
industry  and  various  countries  ;  the  cultivation  not  only  of 
knowledge  but  sharpness  and  the  sense  of  responsibility — 
all  these  modify,  or  should  modify,  the  young  engineer's 
training. 

Passed  through  a  technical  college,  the  Hfar~'^ 
electrical  engineer  at  the  works 
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great  importance.  Given  a  good  mechanical  and  some 
business  training,  it  is  doubtful  whether  most  electrical 
firms  would  not  rather  take  their  young  men  untainted 
with  electrics.  But  suppose  they  know  what  wo  have 
suggested,  and  have  passed  a  good  course  of  lectures, 
laboratory,  and  text-books — once  passed  into  the  works 
their  technical  training  reBoIves  itself. 

A  good  course  would  be  such  as  this :  Three  years  at 
least  apprenticeship.  The  first  six  months  or  even  first  year 
in  the  fitting  shop  and  assembling  room.  Promoted  to  ibe 
planing-shop,  the  student  will  njiwiage  tools,  set  off  work, 
and  work  to  drawings.  Then  ho  may  go  to  the  foundry 
and  spend  a  few  months  in  learning  to  mould.  After  that, 
small  and  careful  work,  brasework.  Next,  if  he  can, 
pattern-making  and  woodwork.  He  may  then  go  to  the 
armature  winding  ;  meanwhile  doing  testing  and  some  out- 
side work  on  installations.  He  akould  erect  and  run 
engines,  learn  to  manage  boilers  ami  dynamos  at  work. 
Then  a  year  in  the  drawing  ofHce  will  be  a  useful  finish. 
He  can  here,  perhaps,  learn  to  design  dynamos,  and  then 
take  in  band  gradually  on  his  own  account  the  commingled 
business  and  engineering,  which  will  lead  him  to  an 
honoured  place  in  the  profession. 

We  have  thought  it  might  be  well  to  ask  the  heads  of 
electrical  engineering  firms  or  companies  exactly  what  it 
is  that  they  would  desire  in  the  young  men  who  come  to 
them  for  employment.  We  have  received  the  following 
answers,  and  shall  probably  have  some  others,  which  we 
think  it  will  be  interesting  to  publish. 

The  first  is,  from  Messrs.  Crompton  and  Co.,  Limited,  as 
follows  :  •'  In  reply  to  yours  of  March  21,  the  question  that 
you  put  to  us  is  a  very  easy  one  for  us  to  answer.  One  of 
the  roads  into  the  electrical  profession  is  through  our  works. 
We  take  a  certiin  number  of  pupiU,  about  10  every  year, 
and  train  them  for  three  years.  We  prefer  that  they  should 
come  to  us  having  had  first  a  sound  general  education  ^ 
including  a  thorough  knowledge  of  one,  or  [jossibly  two^ 
modern  languages,  they  should  also  have  studied  electricity, 
applied  chemistry,  mechanics,  and  the  other  modern  aide 
courses,  of  which  there  are  now  so  many  in  London  and 
the  provincial  towns.  If  a  boy  leaves  school  at  17  and 
studies  in  this  manner  for  two  years  he  is  ready  to  come  to 
us,  but  we  often  advise  intending  pupils  to  spend  a  year 
and  a  half  or  two  years  in  a  mechanical  engineering  work- 
shop to  learn  pure  mechanical  engineering,  in  which  case 
they  would  not  come  to  us  till  they  wore  21.  We  prefer 
this,  as  we  do  not  think  the  practical  part  of  the  work  is  so 
thoroughly  appreciated  by  the  pupil  until  he  reaches  this 
age.  After  a  three-year  course,  the  last  of  which  is  generally 
spent  in  [Kisitions  involving  considerable  res[»onsibility  on 
contract  work,  we  find  that  the  young  man,  who  will  then 
be  24  years  of  age,  is  very  fit  to  take  a  good  po&t  as  an 
electrical  engineer.  I  think  the  main  point  on  which  our 
views  differ  from  others  is,  we  do  not  like  to  take  pupils  so 
young  as  is  very  often  the  case." 

Mr.  W.  B.  Esson  sends  the  following  practical  conclusion  : 
•*  It  seems  to  me  that  the  proper  place  to  train  men  for  the 
technical  stafi  of  a  manufactory  is  the  manufactory  itself, 
where  they  can  see  production  carried  on  as  a  means  to  an 
end,  the  end  being  profits.  In  a  great  many  ways  the 
technical  college  unfits  men  for  the  business  of  life,  and  it 
is  engaged  in  producing  an  article  for  which  there  is  little 
or  no  demand  in  the  commercial  world.  When  the  student 
enters  on  practical  work  and  the  real  business  of  life  com- 
mences, much  of  what  he  has  learnt  has  to  be  unlearnt,  and 
there  is  a  rude  awakening  from  bis  laboratory  dreams  of 
big  salaries.  I  find  ihat  men  from  technical  colleges  are 
mostly  useless,  because  their  theoretical  notions  ure 
unguided  by  commercial  considerations,  of  which  Lhoy  are 
without  knowledge.  After  all,  production  is  a  compromise 
between  theoretical  perfection  and  practical  utility,  and 
nowhere  can  a  knowledge  of  the  lines  upon  wbich  the  com- 
promise is  to  be  effected  be  gained  save  in  the  factory.  The 
men  who  have  risen,  and  the  men  who  always  will  rise,  are 
those  who,  during  their  apprenticeship,  had  to  get  their 
theoretical  training  as  best  they  could  after  their  day's  work 
was  over  ;  and  considered  as  a  means  of  teaching  in  this 
way,  I  have  no  words  of  praise  high  enough  for  the  tech- 
nical night  school.  But  to  6[)end  years  at  a  college  I  con- 
sider a  mistake,  save  for  the  very  few  who,  having  real  grit 


in  them,  succeed  not  because  of  the  training,  bat  in  spit 
of  it." 

We  ho|}o  eventually   to  publish   other  opinions  on  tb 

important  subject. 
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VII.— THE  DYNAMO. 

(Continued  from  page  303.) 

AiiMATimE  Winding. 

Armatures  can  be  divided  into  three  types  :  (a)  d 
(b)  cylinder,  or  long  ring,  (r)  disc,  or  short  ring,  as  in  the 
case  of  field-magnet  winding.  Each  method  of  armature 
winding  has  its  peculiar  advantage,  and  is  used  for  certain 
cases. 

(a)  Drum  IViTtding. — A  drum-wound  armature  is  of  the 
shape,  as  the  name  im[)Ue8,  of  a  solid  cylinder,  the  wire 
passing  lengthwise  round  the  surface  of  the  drum-shaped 
core.  The  length  of  wire  that  passes  across  the  two  end 
faces  of  the  drum  is  evidently  wasted,  so  far  as  cutting 
lines  of  force  is  concerned,  so  that  the  useful  length  of  the 
armature  wire  or  conductor  is  measured  by  the  length 
of  the  drum  ;  one  length  of  wire  along  the  drum  is  called 
an  "  armature  conductor"  These  conductors  are  fixed 
around  the  periphery  of  the  drum  core,  diametrically 
opposite  conductors  being  joined  together  by  an  "end 
connection"  at  the  back  end,  the  other  two  ends  of  the 
pair  being  connected  to  two  contiguous  segments  of  the 
commutator.  The  beginning  of  the  next  pair  is  joined  on 
to  the  same  segment  that  the  end  of  the  first  pair  is 
joined  to,  and  so  on.  Therefore  it  follows  that  all  the  con- 
ductors are  in  series,  so  that  these  front  connections  on  the 
commutator  are  similar  to  what  is  shown  in  Fig.  19,  and 
by  imagining  the  wire  to  be  fixed  lengthwise  round  a  drum, 
instead  of  being  coiled  several  times  round  an  annular  ring, 
we  can  obtain  an  idea  of  the  connections  of  drum  winding. 
To  avoid  the  wires  crossing  or  overlapping  each  other  at 
either  eud,  the  end  connections  take  a  fiat  spiral  form,  semi 
circular  strips  of  varying  diameters  being  used  for  the 
several  conductors. 

Since  the  length  of  the  drum  is  large  compared  with  the 
diameter,  therefore  theusefullength,or  theconductor,  is  large 
compared  with  the  wasteful  part,  represented  by  the  end 
connections,  back  and  front.  The  great  advantage  of 
drum  winding  is  owing  to  this,  because^  for  similar  toUd 
length  of  wire,  this  method  of  winding  will  produce  a 
greater  E.M.F.  than  any  of  the  other  methods  of  wi 
ing  the  waste  wire  being  less.  Drum  armatures 
the  ones  mostly  used  for  low-pressure  dynamos,  such  as 
running  incandescent  lamps  in  parallel.  They  are  ill- 
adapted,  however,  for  machines  giving  high  pressure, 
because,  owing  to  the  numerous  end  connections,  they  are 
very  difficult  to  wind  and  insulate  properly,  so  tbat  the  risks 
of  short  circuits  taking  place  are  great,  for  any  two  wires 
would  have  a  fairly  high  difference  of  [>otentiai  betwen  them, 
and  there  is  no  room  to  provide  suitable  insulation.  When 
heavy  currents  are  required  at  a  constant  pressure,  these 
armature  conductors  pass  from  a  wire  into  a  massive  bar. 
The  bars  are  sometimes  made  of  solid  copper,  and  some- 
times built  up  of  a  number  of  copper  strands,  each  strand 
1)eing  first  insulated  by  varnish  or  any  other  suitable 
stuff.  The  bar  is  then  twisted  in  the  centre  and 
subjected  to  great  pressure,  so  as  to  make  it  as  com- 
pact and  solid  as  possible.  The  object  of  making  the 
bar  in  strands  like  this  is  to  kill  the  "  eddy  currents," 
wbich  would  circulate  in  a  solid  mass  of  copper.  The 
direction  in  which  eddy  currents  circulate  is  at  right 
angles  to  the  true  or  main  current,  so  that  by 
dividing  the  bar  lengthwise,  their  circuit  is  broken. 
Some  makers  build  their  armature  bars  up  by  putting  iusu* 
lated  stri(>3  together.  Bars  are  insulated  by  cotton,  tape, 
varnish,  etc.,  and  often  separated  by  air-gaps  ;  this  latter 
plan  has  great  merit,  for  there  is  no  better  insulator  than 
dry  air,  and  the  ventilation  is  excellent,  because  the  bars 
are  exposed  to  the  air.  End  connections  are  mostly  soldered 
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oo,  but  sometimeB,  particularly  in  coDtinental  practice,  they 
are  screwed  on.  This  latter  plan  is  of  immense  advantage 
when  the  bars  have  to  be  taken  out  or  in  any  way  inter- 
fered with,  but  it  can  hardly  be  called  as  safe  and  sound 
a  job  as  soldering,  It  the  armature  core  were  made  of 
a  solid  mass  of  iron,  the  same  trouble  with  eddy  currents 
would  arise  as  would  with  the  bars,  and  to  a  very  much 
greater  extent,  so  that  the  core  must  be  built  up  with  a 
number  of  thin  discs  of  very  soft  iron.  Each  disc  is 
varnished  over  to  insulate  it  from  its  neighbours,  and  the 
whole  compressed  and  held  in  position  by  two  stout  end 
plates  or  washers,  screwed  on  the  spindle  of  the  core. 
The  armature  bars  are  driven  round  by  being  let  into 
slots  cut  lengthwise  in  the  core,  the  bars  are  kept  in 
their  posidon  by  winding  steel  wire  round  them  and  the 
core,  a  layer  of  mica  being  put  between  the  bar  and  the 
binding  wire  to  insulate  the  two.  The  binding  is  put  on 
in  belts,  or  bands,  each  having  from  10  to  30  turns,  and 
being  a  distance  of  lin.  to  2in.  apart,  according  to  the  size 
of  the  armature  ;  the  binding  wire  is  then  wiped  over  with 
solder.  This  binding  wire  naturally  must  bo  very  thin,  so 
as  not  to  take  up  any  room ;  as  a  rule  there  is  only  about 
a  quarter  of  a  centimetre  air-space  left  between  the  binding 
wire  and  the  pole-pieces,  between  which  the  armature 
revolves. 

(b)  CylxTuier^  or  Long  fUng^  JFviding. — For  this  method  of 
winding  a  broad  ring  is  required,  the  windingbeing  round  the 
annular  body  of  the  ring;  hence  as  much  wire  p:%sses  through 
the  inside  of  the  ring  as  passes  outside,  and  all  the  wire  pasa- 
ing  inside  the  ring  is  not  only  useless,  but  highly  detri- 
mental, because  it  produces  a  counter  E.M.F.  through 
cutting  the  lines  of  force  that  teak  across  the  ring.  The 
armature  core  is  built  up  with  a  number  of  thin  soft 
iron  discs  of  a  ring  shape^  the  core  being  driven  by 
a  gunmetal  spider,  which  is  keyed  to  the  shaft.  This 
is  very  different  to  a  drum  core,  this  latter  consisting 
of  discs  forming  a  solid  cylinder,  through  whose  centre 
the  shaft  passes,  while  the  former  constitute  a  hollow 
cylinder,  having  considerable  annular  depth,  and  free  from 
iron  in  its  interior,  not  reckoning  the  driving  shaft,  from 
which  it  is  separated  by  a  considerable  airspace.  These 
armatures  are  suitable  for  high-pressure  machines,  such  as 
arc-lighting  dynamos.  They  are  easy  of  construction,  easy  to 
re{jair,  and  can  be  well  insulated,  but  their  efficiency  is  low 
compared  to  the  drum. 

(e)  Disc,  or  Short  Ring,  Winding. — This  kind  of  winding  is 
mostly  met  with  in  alternate-current  machines,  where  the 
magnets  are  arranged  in  two  circles,  the  disc  armature 
revolving  between  ;  by  this  arrangement  the  opposing  poles 
are  brought  very  near  to  each  other  ou  account  of  the 
thinness  of  the  disc.  Another  arrangement  is  to  have 
the  armature  mounted  so  as  to  revolve  within  a  circle  of 
magnet  poles  that  project  radially  inwards  from  a  circular 
yoke,  in  which  case  the  pole-pieces  are  made  alternately 
north  and  south.  The  core  takes  the  form  of  a  kind  of 
wheel,  the  armature  wire  being  wound  on  bobbins  placed 
round  the  periphery  of  the  wheel  core,  the  number  of 
bobbins  corresponding  with  the  number  of  north  or  south 
poles.  Instead  of  bobbins  filled  with  wire,  the  winding 
may  be  in  the  form  of  copper  ribbon  wound  on  *'  formers.  ^ 
The  two  ends  of  the  winding  wire  are  led  to  two  collecting 
rings  on  the  shaft. 

Closed  Coils  a  lid  Open  Coils. — So  far*  only  armatures  ol  the 
cloaed-coil  type  have  been  mentioned,  such  as  is  shown  in 
Fig.  19.  These  are  either  of  the  drum  or  ring  wound 
pattern,  and  are  found  in  shunt  and  compound-wound 
dynamos,  suitable  for  low  and  constant  pressure  work,  such 
as  running  incandescent  lamps  in  parallel.  Alternatiug- 
curront  machines  giving  high  pressures  also  have  the  coils 
joined  up  in  series,  so  as  to  make  one  continuous  circuit  or 
closed  coil. 

An  open-coil  armature  signifies  one  in  which  each  coil  or 
set  oi  coils  is  separately  connected  to  two  diametrically 
opposite  segments  of  the  commutator,  so  that  when  the 
two  brushes  are  resting  on  these  two  segments  they  collect 
current  only  from  that  one  coil  or  set  of  coils,  all  the 
others  being  out  of  action  ;  this  being  so,  it  is  evident  that 
the  brushes  must  collect  the  current  from  the  cotl  when  it 
is  in  its  most  active  position,  and  it  is  further  evident  that 
this  position  is  when  the  coil  is  lying  parallel  with  the 


magnetic  field,  or  in  a  horizontal  position — Uierefore  the 
brushes  of  an  open-coil  armature  must  be  at  the  ends  of  a 
horizontal  diameter,  or  at  right  angles  to  what  they 
would  be  in  a  closed-coil  armature.  There  is  no  neces- 
sity, however,  to  restrict  the  collection  of  the  current  to 
one  set  of  coils,  because  those  coils  which  lie  next  to  the 
horizontal-placed  coil  are  cutting  the  magnetic  field  almost 
at  as  great  a  rate,  and  this  can  be  utilised  with  advantage  j 
it  is  customary,  therefore,  to  allow  the  brushes  to  make 
contact  with  a  pair  of  coils  at  the  same  time,  when  this 
pair  is  passing  through  the  most  active  position,  one  set 
just  coming  into  the  position  of  maximum  action,  and 
the  other  set  just  going  out.  Open-coil  armatures  are  used 
in  series  wound  dynamos  giving  continuous  currents.  These 
dynamo  are  made  for  high  pressure  and  constant  current, 
such  as  for  running  arc  lamps  in  series  with  a  pressure  of, 
perha(>s,  2,000  volts,  and  a  current  of  10  amperes. 

Owing  to  the  high  pressure  generated  by  the  machine, 
and  the  fact  that  the  current  is  collected  at  the  point  of 
maximum  activity  of  the  coils,  it  is  impossible  to  use  a 
commutator  built  up  with  mica- insulated  segments  such  as 
is  found  in  low-pressure  dynamos,  because  the  terrible 
sparking  would  quickly  burn  up  and  ruin  the  insulation 
and  the  segments  themselves.  It  is  necessary  then  to  have 
the  segments,  which  are  few  in  number,  insulated  from  each 
other  by  air-gaps.  One  great  disadvantage  of  the  open- 
coil  armature  is  that  the  current  is  somewhat  discontinuoua, 
owing  to  the  very  small  number  of  coils  employed  on  the 
armature. 

A  closed-coil  armature  may  have  50  conductorSj  each 
half  of  them  being  in  series,  and  the  two  halves  then  put 
in  parallel  through  the  brushes,  as  already  explained,  but 
in  an  open-coil  armature  there  may  not  be  more  than  four 
or  eight  coils.  The  open-coil  armatures  may  be  built  in  a 
drum,  ring,  or  disc  form,  but  those  of  the  ring  form  are 
more  usual. 

The  above  only  gives  a  very  brief  outline  of  the 
classification  and  uses  of  the  various  kinds  of  armatures, 
and  therefore  only  a  few  of  the  most  important  points  have 
been  dealt  with. 

(To  be  continued.) 


UNDERGROUND  ELECTRIC  MAINS  IN  PARIS. 


It  is,  perhaps,  hardly  necessary  to  remind  our  readers 
that  the  public  and  private  electric  lighting  of  Paris  has 
been  arranged  by  the  municipal  authority  according  to 
various  districts  or  ''secteurs** — in  a  somewhat  similar 
fashion  to  the  way  in  which  London  has  been  parcelled  out. 

Details  concerning  the  system  of  underground  mains 
adopted  in  one  of  these  districts  have  just  been  published 
in  U Eltciricien^  from  whose  pages  we  abstract  the  following 
particulars,  embodying  alaoilluBtrations  that  serve  to  explain 
the  facts. 

The  central  station  which  generates  the  current  of  electric 
energy  for  this  section — ^which  is  known  as  the  Secteur  des 
Champs-Elysees — is  situated  on  the  banks  of  the  Seine 
upon  a  plot  of  land  at  the  corner  of  the  Hue  de  Villiera, 
separating  the  communal  territory  of  Levallois  and 
Neuilly.  The  mains  are  carried  along  the  Rue  de  Villiera 
for  a  distance  of  some  1,600  yards,  or  nearly  a  mile,  reach- 
ing the  city  through  the  Porte  de  Villiers.  Alternating 
currents  at  a  pressure  of  3,000  volts  are  employed,  with 
transformers  at  each  house  or  group  of  houses  served. 

The  mains  are  concentric  in  form,  cased  with  lead  and 
iron  strip  armour,  on  the  system  of  Berthoud  and  Borel, 
and  manufactured  by  the  Socit^ti'*  des  Anciens  Eatablisse- 
ment  Gail.  They  are  made  in  lengths  of  100  to  200  yards — 
according  to  their  section — and  conveyed  from  the  work- 
shops or  stores  upon  reels  ;  the  latter  are  each  mounted 
upon  a  flat-bottomed  truck  or  waggon  by  means  of  a  strong 
plate  pivoting  on  a  platform  so  that  a  rotation  in  a  hori- 
zontal plane  is  given  to  the  reel.  The  workmen  engaged 
in  laying  the  mains  can  therefore  easily  draw  off  the  lengths 
from  the  reels  by  drawing  up  the  waggon  against  the  pave- 
ment in  which  the  trench  is  excavated  for  placing  the  mains. 
A  layer  of  sand,  a  foot  or  so  thick,  is  prepar 
of  the  trench  for  the  cables  to  bed  ikv 


352 


THE  ELECTRICAL  ENGINEER,  APRIL  7,  1893. 


other  roadi  or  streets  cross  the  line  of  mains,  the  latter  are 
dravn  through  castiron  pipes  about  4}in.  diameter.  To 
prevent  any  possibility  of  the  mains  being  damaged  by 
chance  blows  from  picK  or  spade  in  case  of  future  excava- 
tion along  the  route  followed,  terra-cotta  tiles  are  placed 
above  them,  and  a  short  distance  above  these,  again,  is 
buried  a  protective  layer  of  narrow  iron  wire  netting  with 
large  meshes. 

Adjacent  ends  of  the  various  lengths  of  mains  are  joined 
together  in  special  junction-boxes  made  in  two  halves,  and 
shown  in  Fig.  1,  which  gives  two  plans  of  such  a  box,  one 
with  the  cover  removed  in  order  to  exjM^se  the  connections. 
Gross  and  longitudinal  sections  arc  also  given.  It  will  be 
seen  from  the  illustrations  that  the  two  cable  ends  are 
>  bared,  and  the  corresponding  conductors  firmly  secured  by 
'  brass  jaws,  fastened  with  screws.  The  cover  is  put  into 
position  after  making  the  joint,  thei^bolted  down,  and  the 
box  filkd  with  melted  pitch,  or  other  insulating  material, 
poured  throut^h  three  holes  shown  in  the  lid. 

A  similar  ty{>e  of  box  is  used  for  connecting  branches  to 
the  mains  or  feeders.  It  is,  however,  obviously  of  T  form, 
Bfi  shown  in  Fig.  2,  the  three  cables  being  jointed  by  brass 


The  cop]>er  plugs  and  lead  fuses  are  cased  with  ebonite, 
with  metal  pieces  slipped  over  the  ends  to  ensure  good 
contact.  They  are  each  grasped  at  the  centre  by  a  handle 
formed  of  wood  dipped  into  a  hot  solution  of  bitumen  or 
paraffin  to  insulate  it,  but  as  a  further  precaution  the 
workmen  are  enjoined  always  to  use  indiarubber  gloves 
when  making  or  breaking  the  circuits.  The  switch-boxes 
are  each  covered  with  a  cast-iron  lid,  the  joint  being  made 
with  an  indiarubber  ring.  To  further  guard  against  the 
retention  of  moisture,  a  small  receptacle  containing  chloride 
of  calcium  is  placed  inside  the  box,  and  the  latter  itself  is 
fixed  in  a  brickwork  chamber  closed  on  the  ground  level 
with  a  cast-iron  lid. 

The  distributing  cable  at  a  consumer's  house  is  led  into  a 
cast-iron  box  where  the  copper  strands  are  held  by  clampn 
A  cover  of  wood  soaked  in  an  insulating  material  is  pro- 
vided for  the  box ;  and  through  it  are  brought  the  primaries 
from  the  transformer. 

Some  interesting  details  concerning  the  mode  of  mane- 
facture  of  the  concentric  cables  thus  employed  in  a  very 
important  section  of  the  Paris  electric  lighting  scheme 
may  not  be  out  of  place  in  this  connection ;  and  we  therefore 


Fie.  1. 


pieces  of  special  form,  the  whole  box  being  then  filled  with 
insulating  material,  as  already  mentioned,  in  connection  with 
the  main  junctions  in  order  to  keep  moisture  from  entering 
the  joints. 

When  circumstances  or  special  conditions  render  it  advis- 
able to  break  the  circuit  anywhere  in  either  of  the  two  con- 
ductors in  a  main  or  cable,  what  are  known  as  '*  switch- 
boxes  "  are  provided — a  vertical  section  and  plan  of  which 
may  be  seen  in  Fig.  3.  The  ends  of  the  two  pairs  of  con- 
ductors— positive  and  negative — are  secured  by  means  of 
clamps,  SjSp  to  brass  uprights,  C  C  :  the  latter  are  screwed 
into  bosses  cast  in  the  bottom  of  the  box,  and  serve  to 
support  spring  clips,  G  G.  The  box  is  filled  with  insulating 
material  up  to  the  level  of  the  clips.  It  the  object  of  this 
arrangement  is  only  to  break  the  circuit  at  any  desired  time 
m  one  part  of  the  network,  a  simple  copper  connecting 
plug  is  used  to  join  the  cottductor  ends  by  being  pressed 
down  between  the  proper  clips,  being  simply  taken  out 
when  the  circuit  is  to  be  broken. 

In  cases  where  it  is  desirable  to  protect  a  branch  main  of 
small  cross-section  when  joined  on  to  a  feeder,  a  lead-wire 
fuse  of  the  type  shown  in  Fig.  4  is  employed  in  a  similar 
way,    making   contact   between    the   proper   spring    clips. 


append  a  few  i)articularB  of  the  processes  involved,  as  they 
are  to  be  seen  in  the  workahope  of  the  Soci<3t<^  Gail. 

The  central  strands  of  copper  are  of  course  formed  in 
the  usual  way  by  means  of  a  rotating  disc,  with  bobbins  of 
copper  wire  arranged  on  its  periphery.  Two  layers  of 
tape  are  served  upon  the  core  thus  formed,  being  wound  in 
opposite  directions  by  similar  machines.  The  cable  is  then 
passed  through  the  hot  bath  of  insulating  material,  this 
process  taking  place  in  boilers  under  atmospheric  pressure 
simply  ;  the  first  serving  of  lead  then  follows  under  a 
pressure  of  50  or  60  atmospheres.  After  this,  a  layer  of 
bitumen  is  put  on,  then  a  second  coating  of  lead,  followed 
by  a  layer  of  jute  ;  the  armour,  in  the  shape  of  a  double 
wrapping  of  steel  ribbon,  and,  finally,  two  layers  of  strong 
tape  served  with  bitumen. 

Fig.  5  shows  a  cross-section  of  a  cable  made  in  this 
fashion,  of  a  diameter  equal  to  about  3in.  As  shown  in 
the  illustration,  the  inner  layer  of  insulating  material  has  a 
thickness  of  8mm.,  following  which  there  comes  the  layer 
of  lead,  rSmm.  thick  ;  then  a  second  layer  of  insulation^, 
6mm.,  and  two  layers  of  lead,  4'8mm.  and  3-4mm.  thici 
respectively.  Last  of  all  comes  the  iron  armour,  of  s 
thickness  e^ual  to  '8mm. 
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The  total  InBulation  resistance  is  stated  to  average  4,000     between  the  inner  conductor  and  earth  ;  the  average  being 
to  5,000  megohms  per  kilometre ;  and  as  to  the  various  |  kept  up  between  the  two  conductors.  The  cables  are  tested 


I^G.  2. 
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Fio.  3. 


parts,  it  apf>ear8  to  range  from   2»C00  megohms  per  kilo- 
metre between  the  outer   conductor  and  earth,  to  8,500 


to  a  pressure  of  G.OOO,  volts  Vtween  the  two  conductors, 
the  norma]  or^workin^  tension  being  half  this  amount. 
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ELECTRIC  ROD  AND  RIVET  HEATERS. 


At  a  recent  meeting  of  the  Koyal  Institution,  in  dealing 
with  electrical  theory  as  compared  with  the  practice,  Mr. 
Alexander  Siemens  showed  how  the  demand  for  a  new 
piece  of  electrical  apparatus  bad  been  at  once  supplied  by 
Messrs.  Siemens  Bros,  by  the  application  of  the  ordinary 
theory  of  incandescence  to  larger  purposes.  The  demand 
arose  in  the  first  place  from  Sweden,  we  believe,  where 
nails  are  made  from  soft  Swedish  iron  in  ijuantity. 
Where  water  is  plentiful,  and  a  dynamo  used  for 
lighting,  the  current  that  is  not  required  in  the  day- 
time might  very  well  be  employed,  it  was  thought, 
by  some  means  to  electrically  heat  the  nailroda 
or  bars  and  blanks  of  iron  in  making  nails,  screws,  key- 
blanka,  springs,  files,   and  other  articles  where  bars    of 


Fxq.  1.— Siemons  Electric  Kod  Beater— Bectlon. 

iron  are  first  heated.  Such  an  apparatus  has  been  per- 
fected and  patented  conjointly  by  Messrs.  Siemens  Bros, 
and  Mr.  A.  D.  Williamson,  and  an  electric  rod-heater  as 
well  as  an  electric  riveter  on  the  same  principle  was  shown 
in  action  at  the  scientific  meeting  referred  to  above. 

The  applicability  of  the  invention  is  very  wide»  for 
although  the  cost  of  current  in  heating  is  perhaps  as  yet 
against  its  use  as  compared  with  the  cost  of  an  ordinary 
forge,  yet  in  many  circumstances  it  ia  by  no  means  certain 
whether  the  cost  is  so  excessive  if  a  dynamo^  or  mains 
bearing  current,  be  on  the  premises,  while  its  convenience 
for  engineers  and  contractors  under  certain  circumstanceB  is 
beyond  praise.  Besides  the  fact  that  such  a  heater  is  alvrays 
ready  for  use  in  a  minute  by  turning  on  the  current,  there 
ia  the  very  great  advantage  that  the  heater  can  be  taken  to 
the  work  itself,  instead  of  having  to  take  the  work  to  it ; 
and,  further,  there  is  no  danf^er  of  hot  cinders  falling  about, 
which  in  some  cases  are  a  great  objection. 


Fio.  X.— Crou  SecUon. 

The  principle  of  the  Siemens  electric  rod-heater  ia  easily 
understood.  Suppose  one  took  a  Bernstein  lamp  having  a 
hollow  filament  j  connect  it  to  the  source  and  make  the  carbon 
.incandescent.  Then  any  fine  piece  of  wire  that  was  intro- 
'duced  into  and  drawn  slowly  through  the  hollow  filament 
would  rapidly  become  heated  to  the  temperature  of  the 
incandescent  filament. 

Instead  of  a  mere  filament  and  one  or  two  amperes  of 
current,  take  a  huge  hollow  cylinder  of  carbon  ;  attach  it 
firmly  between  two  large  terminals,  and  then  pass  a  heavy 
current  of  several  hundred  amperes  at  10  or  15  volts 
through  this.  The  carbon  cote  will  become  incandescent, 
and  any  stout  rod  of  iron  passed  in  at  one  end  and  out  at 
the  other  will  be  heated  to  red  heat.    The  temperature  of 


the  rod  can  be  regulated  quite  easily,  either  by  altering 
the  current  passing  in  the  carbon  core,  or  more  easily 
by  simply  passing  the  rod  through  more  or  less 
quickly.  The  incandescent  core  of  carbon  which  acts  aa 
heating  furnace  is  embedded  in  a  bath  of  non-conducting 
material,  silver  sand,  slag  wool,  or  other  suitable  material 

In  the  illustrations  Fig.  1  is  a  longitudinal  section,  and 
Fig.  2  is  a  transverse  section  of  Fig.  1 ;  Fig,  3  is  an  end 
view,  and  Fig.  4  the  plan. 

The  heater  itself,  A,  is  a  tube  of  carbon  which  may  bo, 
as  shown,  circular  externally,  and  internally  of  the  shape 
of  the  rod,  B,  to  be  heated — it  may  be  either  in  one  piece  or 
built  up  of  segments.  The  connections  for  current  ar* 
made  by  coning  the  ends  of  the  carbon  to  receive  two  coned 
sleeves,  C  C\  of  copper,  gunmetal,  brass,  or  other  metal. 
Within  the  ends  are  fixed  pieces,  t)  D.,  of  slate,  kaolin,  or 
other  refractory  material,  to  act  as  guides  for  the  rod  which 


is  being  passed  through.  The  coned  sleeves  are  fitted 
frames,  EEj,  one  frame,  E,  being  stationary  and  the  other' 
free  to  slide  along  guide-bolts,  F,  fixed  to  E,  and  to  a  third 
stationary  frame.  Eg.  Springs,  G,  attached  to  porce- 
lain iuaultttors,  H,  '  serve  to  draw  the  frames  to- 
getber,  thus  causing  the  coned  sleeves  to  make  good 
electrical  contact  with  the  ends  uf  the  carbon  tube. 
A  containing  box,  made  in  two  parts,  K  and  K^  (of  which  K 
is  attached  to  the  frame  Eand  Kj  to  the  frame  Ej),  contains 
the  slag  wool  or  sand,  used  as  a  non-conductor  of  heat,  com- 
pletely surrounding  and  covering  the  carbon  tube,  A — it  is 
closed  in  by  a  removable  cover.  The  various  parts  are 
insulated  from  each  other  by  mica  or  other  suitable  non- 
conductor, so  that  when  the  frames,  E  and  E^  are  connected 


Fio,  4.— FUn, 


respectively  to  the  conductors  from  a  dynamo,  or  other 
source  of  electric  current  of  low  tension  but  large  quantity, 
the  current  pasges  exclusively  through  the  carbon  core, 
which  is  thus  heated  to  a  high  temperature  in  the  manner 
described. 

The  heat  of  the  tube  radiated  on  the  rod  or  wire,  B, 
raises  it  to  a  high  temperature,  and  as  this  rod  or  wire  is 
advanced  step  by  step  to  hv  operated  on  by  hammers  or 
other  tools,  it  issues  hot  from  the  front  end  of  the  tube  at 
D,  near  which  point  the  operating  tools  may  be  arranged. 
The  tube,  A,  instead  of  being  of  carbon  may  be  of  other 
refractory  material  or  compound  of  low  electrical  con- 
ductivity. The  interior  of  the  tube  may  be  glazed  to 
prevent  it  from  wasting  away,  and,  besides  the  bed  of  sand 
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or  the  like  wbicb  it  occupies  within  the  box,  it  may  be 
sheathed  with  asbestos,  slag  wool,  or  such  like  material. 

Instead  of  the  apriogs,  G,  wire  cords  pasaing  over  pulleys 
and  attached  to  weights  are  sometimes  used ;  and  instead 
of  fitting  the  coned  ends  of  the  tube  with  coned  sleeves 
pressed  on  them  as  described,  these  ends  might  be  held  in 
conducting  clamps  of  other  kinds,  such  as  are  used,  for 
example,  in  holding  pieces  of  metal  when  they  are  being 
electrically  welded  together. 

The  inventors  also  say  that  the  interior  of  the  tube 
might,  by  means  of  a  pipe  leading  into  it  laterally,  be  kept 
supplied  with  hydrocarbon  va[>our,  nitrogen,  or  other  gas 
of  neutral  character,  so  as  to  avoid  injurious  oxidation  of 
the  metal  rod  or  wire  jjaseing  through  the  tube.  In  the 
specimens  we  have  seen,  no  such  complication  as  this  was 
thought  necessary. 

The  current  was  simpJy  turned  on,  regulated  by  means 
of  suitable  resistances,  and  the  heater  was  in  a  very  few 
minutes  at  sufficient  temperature.  The  rod  was  then  passed 
slowly  through,  and  if  for  making  a  spring  is  wound  on  a 
mandrel  as  it  issues  from  the  core;  or  if  for  making  nails, 
files,  etc.,  is  operated  upon  by  the  workman  who  manipu- 
lates it  as  it  issues  from  the  core,  the  exact  temperature 
being  regulated  with  sufficient  nicety. 


I 


I 


Fio.  6.— Bectrio  Rlret  Hefttar. 

A  somewhat  similar  electric  heater  has  also  been  made 
by  Messrs.  Siemens  Bros.,  and  was  shown  by  Mr.  Alexander 
Siemens  in  the  shape  of  a  rivet  beater,  Fig.  d.  In  this  case 
email  openings  are  made  in  to  which  the  rivets  are  [^laced^  their 
heads  resting  upon  the  outside.  These  are  left  for  a  few 
moments,  and  are  then  picked  up  as  wanted  by  the  boy  in 
attendance,  dropped  into  place,  and  hammered  into  shape 
in  the  usual  way.  Engineers  and  contractors  who  have  to 
do  their  work  quickly  and  neatly  may  find  these  electric 
furnaces,  rod  and  rivet  heaters^  of  great  utility, 


MR.  PREECE  ON  LIGHTNING  PROTECTION. 
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The  following  letter  to  the  editor  of  Nature  from  Prof. 
Oliver  Lodge  has  been  forwarded  to  us  by  the  courtesy  of 
the  editor  at  Prof.  Lodge's  request.  We  are  pleased  to 
give  the  letter  the  publicity  of  our  columns.  It  will  be 
remembered  that  Dr.  Lodge's  position,  as  against  Mr. 
Preece's,  was  reaffirmed  by  Mr.  Shelford  Bidwell,  F.R.S., 
at  his  recent  lecture  before  the  Koyal  Meteorological 
Society.    Dr.  Lodge  writes : 

^*  In  the  recent  presidential  address  to  the  Institution  of 
Electrical  Engineers  by  Mr.  Proece,  I  find  the  following 
reference  to  myself: 

'• '  Prof.  Oliver  Lodge  has  ....  endeavoured  to  modify 
our  views  as  to  the  behaviour  of  lightning  discharges,  and 
as  to  the  form  of  protectors,  but  without  much  success. 
His  views  have  not  received  general  acceptance,  for  they 
are  contrary  to  fact  and  to  experience.' 

"I  was  quite  prepared  to  laugh  at  this  with  the  rest, 
but  I  find  that  the  general  and  semi-scientific  public  are 
apt  to  take  Mr.  Preece's  little  jokes,  of  which  there  are 
many  towards  the  end  of  this  address^  as  serious  and 
authoritative  statements  of  scientific  fact.  And  it  has  been 
represented  to  me  that  unless  I  take  some  notice  of  the 
above,  it  may  be  assumed  that  I  wish  silently  to  withdraw 
from  an  untenable  [iosition  without  acknowledging  having 
mode  a  mistake. 


"  Indeed,  I  have  already  been  questioned  by  a  scientific 
worker  as  to  whether  I  accepted  the  above  statement  as  in 
any  sense  corresponding  to  truth. 

"  My  reply  is,  that  so  far  was  I  from  that  attitude,  that 
I  did  not  suppose  that  the  statement  was  either  meant  or 
would  be  taken  seriously. 

'*  The  broad  question  of  scientific  fact  is  this  :  Given  an 
electrostatic  charge  at  high  potential,  can  the  potential  be 
reduced  to  zero  most  quietly  and  safely  by  a  good  con- 
ductor or  by  a  bad  one  ? 

"  The  old  lightning  rod  doctrine  (or  drain-pipe  theory) 
said  :  by  an  extravagantly  good  one.  I  say  :  by  a  reason- 
ably bad  one.  If  you  employ  too  good  a  conductor  the 
mean  square  of  current  is  appallingly  strong,  and  all 
manner  of  dangerous  oscillations  are  set  up  ;  whereas  in  a 
bad  conductor  the  discharge  can  be  more  nearly  dead  beat. 
These  oscillations  have  been  experimentally  and  mathe- 
matically demonstrated  in  a  great  variety  of  ways,  the 
unexpected  and  distinct  efiects  they  are  able  to  produce 
have  beeu  displayed,  and  Messrs.  Whittaker  have  published 
for  me  a  large  book  about  them. 

'*  Some  critics  have  sensibly  objected  that  the  book  is 
too  big,  but  I  am  not  aware  of  any  scientific  authority  who 
controverts  my  position. 

"  If  Mr.  Preece  only  means  that  these  views  regarding 
lightning  and  its  dangers  are  not  yet  practically  accepted 
by  the  great  British  Telegraphic  Department,  that  is,  I 
admit,  perfectly  true,  "  Oliver  Lodge." 


REVIEWS. 


Klaotrloal  Tablea  and  Memoranda.  By  Silvanus  P.  Thompsov, 
D.Sc.,B.A.,F.R.3.,ftnd  Eustaoe  Thomas.  E.  aod  F.  N.  Spon 
and  Co.,  125,  Strand,  London. 

An  electrical  pocket-book  baa  two  desiderata — that  it 
shall  be  small  and  shall  contain  everything  of  use  to  the 
electrical  engineer  in  the  way  of  figures  and  formuke  which 
he  cannot  remember  in  his  head,  but  is  constantly  needing 
away  from  his  larger  books.  Tested  on  these  grounds,  there 
is  certainly  a  great  deal  to  be  said  for  Prof.  Thompson's 
and  Mr.  Thomases  little  pocket-book  of  **  Electrical  Tables 
and  Memoranda,"  just  Issued  by  Messrs.  Spon  and  Co., 
price  Is.  Id.,  post  free.  It  is  so  small  that  except  for  its 
bright  red  colour  it  could  hardly  be  seen — it  is  exactly 
2Aiu.  by  Ifin.,  gilt  edged,  with  numerous  illustrations, 
contains  120  thin  pages,  and  references  to  over  200 
distinct  subjects,  aud  it  goes  with  the  greatest  ease  into 
the  waistcoat  pocket.  There  is  actually  room  besides  for 
20  pages  of  advertisements  !  For  such  a  tiny  morsel  of  a 
book  a  great  deal  of  care  and  accuracy  has  been  expended. 
Electric  lighting  data  comes  first — horse-power,  amperes, 
and  watts  consumed.  Difierent  systems  are  discussed  suc- 
cinctly, and  diagrams  are  given  of  three-wire  system  and  the 
arrangement  of  domestic  lighting  with  accumulators.  Size 
of  conductors,  area,  weight,  and  current  carried  atCOdeg.  at 
1,000  amperes  per  square  inch,  are  given  from  No.  20  wire 
up  to  '"/i2  cable.  We  find  the  formuhii  for  calculating 
drop  of  potential :  this  is*  of  course,  very  good.  We 
also  find  instructions  for  jointing  cables,  which  is,  perhaps, 
not  ao  good ;  for  if  a  man  cannot  joint  a  cable  before,  buying 
an  electrical  pocket-book  will  not  make  him  able  to  do  it. 
Besides,  thti  is  not  what  he  wants  in  a  pocket-book. 
He  wants  directions,  tables,  formula?  that  are  to  be 
used,  and  which  he  cannot  remember  without  books. 
However,  Dr.  Thompson  does  not  sin  much  in  this 
way,  though  we  would  wish  to  find  Hopkinson's  and 
Kapp*s  formulae — those  used  in  actual  work.  The  fuse 
table  is  full  and  practical.  The  magnetisation  curves  ot 
iron  from  Hopkinson  are  given  for  annealed  wrought  and 
grey  cast  iron  ;  formuin?  and  tables  of  the  puH  of  electro- 
magnets, the  winding  of  electromagnets  to  get  such  or  such 
an  effect.  All  this  is  excellent — a  whole  work  on  magnetism 
condensed  to  a  few  pages.  Dr.  Lodge's  conclusions  on 
lightning-rods  are  given  in  brief ;  units  of  length,  area, 
maae,  and  volume  (French  and  English),  of  force,  pressure, 
work,  and  power  are  noted,  and  then  this  very  admirable 
aud  useful  electrical  engineer's  little  pocket-book  concludes 
by  a  table  of  logarithms  from  0  to  99,  and  a  copious  index. 
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THE  HEILMANN  ELECTRIC  LOCOMOTIVE. 

A  considerable  amount  of  adverse  criticism  las 
been  openly — as  well  as  privately — bestowed  upon 
the  remarkable  scheme  brought  forward  some  little 
time  ago  by  Mons.  J.  J,  Heilmann,  of  Paris,  in  con- 
nection with  the  Ccvelopment  of  electric  railway 
work;  and  these  criticisms  are  deserved  or  not 
according  to  the  objects  with  which  the  designer 
may  be  credited. 

Most  of  the  details  of  this  project  will  be  familiar 
to  our  readers,  but  to  briefly  restate  them,  it  may 
be  said  that  the  idea  is  to  furnish  a  complete  self- 
contained  electric-power  installation  upon  a  vehicle 
somewhat  resembling  an  ordinary  locomotive.  That 
is,  the  steam-boiler  of  locomotive  form  is  retained, 
but  instead  of  putting  the  steam  -  cylinders 
beneath  the  forward  end  of  the  smoke  -  box, 
etc.,  the  engine  itself,  with  valves  and  other  motions, 
is  of  the  compound  type,  and  placed  transversely 
across  the  frame  somewhere  near  the  usual  position 
of  the  foot-plate.  Of  course  the  stroke  is  very  much 
shortened,  and  the  crank-axle,  instead  of  being  con- 
nected with  the  driving  wheels,  serves  to  rotate  the 
armature  of  a  large  dynamo  placed  on  the  tender 
frame,  a  smaller  engine  and  dynamo  being  also 
provided  for  exciting  purposes.  The  current  from 
the  large  dynamo  is  led  to  motors,  one  of  which  is 
fixed  on  every  axle  of  the  eight-wheeled  bogies, 
upon  which  the  whole  arrangement  runs ;  and 
the  electric  locomotive  thus  formed  is  supposed 
to  take  the  place  under  certain  conditions  of  the 
ordinary  steam  locomotive.  It  should  be  said  that 
side  tanks  are  employed  to  carry  a  supply  of 
water  for  the  boiler,  and  some  space  is  also  provided 
for  coal. 

We  have  said  that  the  adverse  criticisms  already 
showered  upon  this  highly  original  project  are  fully 
or  not  at  all  merited,  according  as  the  motives  which^^ 
underlie  the  project  receive  due  credence  or  not    II^H 
doeB   not  require  any  great  amount  of  engineering^ 
knowledge  or   experience   to  say  at  once  that  for 
practical  everyday  working  the  adoption  of  such  a 
method  is  not  to  be  dreamt  of  for  a  moment.     How- 
ever much  may  be  said  in  favour  of  the  saving  in 
fuel,  etc.,   &om  the  emplojnnent  of   a  compound      | 
engine,    operating   highly    efi&cient    dynamo     and 
motors,  and  the  great  advantage  of  the  whole  appli- 
ance   being   self-contained,   and  independent  of   a 
generating  station  where  breakdowns  are  conceiv- 
able,  yet  such  good  points  must  inevitably  be  over- 
balanced by  the    extra  dead-weight  to  be  carried 
alone,  if  for  no  other  reaaon,  as  compared  with  the 
results  that  ought  to  be  obtained  on  a  system  where 
a  supply  of  electric  energy  is  given  from  a  central 
station. 

But,  ujifortunately,  the  conditions  ruhng  such  a 
supply  for  high-speed  traction  are  to-day  by  no 
means  so  perfectly  understood  or  managed  as  might 
be  wished ;  and,  besides  this,  the  outlay  necessary 
for  any  serious  test  of  electric  railway  work  is  so 
heavy  as  to  practically  forbid  the  least  attempt  in 
this  direction  until  our  knowledge,  at  any  rate»  is 
more  complete.  This  state  of  affa  rs  may  be  likened 
to  the  condition  of  the  ''  skolastikos  "  of  our  school- 
days, who,  after  nearly  getting  drowned,  vowed  be 
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would  never  go  into  the  water  again  until  he  could 
swira. 

M.  Heilmaun  is  therefore  not  by  any  means  to 
be  laughed  out  of  court  as  an  impracticable  visionary ; 
so  far  from  that,  his  project — carried  out  as  it  will 
be  under  the  auspices  of  the  French  State  railway 
engineers,  with  appliances  made  by  such  firms  as 
Brown  and  Boveri,  the  Forges  et  Chantiers  de  la 
Mediterranee,etc. — ought  to  prove  of  material  benefit 
not  only  to  railway  men  in  general,  but  more  espe- 
cially to  those  who  are  interested  in  the  progress  of 
electric  traction  at  high  speeds.  It  is  doubtful, 
however,  unless  very  special  preparations  are  made, 
whether  the  Heilmanu  locomotive  could  run  at,  say, 
100  or  120  miles  an  hour  on  any  ordinary  railway 
line,  even  assuming  as  actual  facts  the  mechanical 
qualities  claimed.  Not  only  is  there  a  limit  to 
signalling  capacity  if  a  strict  block  system  be 
observed,  but  other  traffic  must  be  considered, 
whilst  the  question  of  suitability  of  the  permanent 
way  for  so  severe  a  trial  is  a  very  serious  matter. 

Yet  it  is  just  such  performances  that  we  require 
now,  and  the  engineer  who  will  carry  out  any  trials 
on  a  sound  basis  which  may  elucidate  the  mysteries 
of  train  and  air  resistance  at  high  speeds^  together 
with  numerous  other  points  affecting  the  develop- 
ment of  more  rapid  transit,  will  confer  a  very  solid 
benefit  upon  the  electric  and  railway  interests.  We 
hope  that  M.  Heilmann — when  his  locomotive  shall 
be  completed  and  ready  for  work — will  make  careful 
tests  with  a  view  to  ascertain  tbe  resistance  to  trac- 
tion, etc.,  and  the  power  actually  expended  when 
running  at  higher  speeds  than  any  now  usual.  It 
should  be  quite  possible  for  such  an  appliance  as 
that  he  has  devised,  under  the  proposed  conditions. 
to  prove  a  most  useful  source  of  information  and 
experience,  apart  altogether  from  tbe  question  ol 
its  suitabihty  or  otherwise  for  regular  everyday 
work. 


LARGE  AND  SMALL. 


The  maji  that  is  capable  of  doing  a  small  thing 
well  is  the  one  that  is  capable  of  doing  a  large  thing 
well — "  He  that  is  faithful  in  little  is  faithful  also  in 
much" — and  the  large  things  pay  much  better  for 
the  same  amount  of  time  and  thought  given  to  them. 
The  habit  of  dealing  with  affairs — engineering  and 
commercial — is  largely  a  question  of  imagination 
rightly  directed,  the  faculty  of  looking  ahead  and  of 
"  thinking  in  the  solid."  One  of  Edison's  peculiari- 
ties is  the  immediate  power  of  thinking  in  the  solid, 
and  of  realising  the  exact  bearing  of  parts  to  whole, 
which  is  the  direct  gift  of  a  powerful  mind ;  and 
with  every  man  of  note  the  same  power  is  at  the 
bottom  of  their  success.  It  is  as  easy  to  the  mind  of 
man  to  imagine  large  things  as  small,  and,  as  we  have 
said,  it  pays  better  to  carry  them  out.  The  young 
electrical  engineer,  then,  should  habituate  himself, 
while  practising  his  hand  on  the  small,  to  practise  his 
mind  on  the  large  works  of  this  life.  The  thorough 
experience  of  all  and  every  kind  of  electrical 
machinery  can  to  a  very  large  extent  be  acquired 
with  small  resources,  and  the  man  who  has  fifty  pounds 
on  which  to  equip  his  private  electrical   laboratory 


might  count  himself  rich  in  these  days  of  transfor- 
mation of  power,  and  be  able  to  have  within  his 
reach  the  mam"pnlation  of  forces,  with  which,  applied 
on  a  larger  scale,  he  may  hereafter  cause  revolutions 
in  industry.  A  water-motor  bought  for  a  few  pounds 
may  serve  as  prime  mover ;  even  a  gas-engine  can 
be  bought  cheap  in  these  days  of  second-hand 
machinery.  A  small  dynamo  can  certainly  now  be 
picked  up  cheap  enough — serviceable,  if  not  of  new 
type  nor  very  clean.  A  secondary  battery  of  fifteen 
cells  to  give  five  amperes  will  light  five  thirty-volt  in- 
candescent lamps,  and  consists  mostly,  be  it  remarked, 
of  lead  plates.  Add  a  few  large  primaries  (those  you 
use  for  plating)  on  the  circuit,  and  a  Midget  arc 
lamp  will  give  200  c.p. — a  splendid  light.  If  the 
dynamo  has  added  to  it  by  an  extension  of  the 
commutator,  collector  rings,  as  well  as  commu- 
tator, the  young  experimentalist  can  obtain  alternate 
currents — nay,  with  three  rings,  three-phase  currents 
fi'om  the  same  dynamo  ;  and  if  he  is  skilful 
enough  to  build  a  second  dynamo  on  the  model  of 
the  one  he  has  boiight,  he  may  transmit  power  by 
continuous,  synchronous,  or  three-phase  motor  by 
one  and  the  same  set  of  motor  and  dynamo.  A 
transformer  is  not  so  very  difficult  to  make  ;  he  can 
theUj  if  he  pleases,  obtain  his  two  thousand,  perhaps 
ten  thousand,  volts  —  though  here  he  should 
be  careful.  A  Ruhrakorff  coil  and  a  few  despised 
lioyden  jars  may  introduce  him  to  the  mysteries  of 
Teslaic  currents  and  phosphorescent  tubes. 

Having  lived  in  an  atmosphere  of  actuality,  though 
on  a  small  scale,  of  real  electrical  engineering,  our 
supposititious  experimentalist  has  learnt  to  adapt 
himself  to  problems  of  all  kinds,  is  in  touch  and 
feeling  with  the  mysterious  force,  from  motor  to 
lamp,  and  from  ampere-tunis  to  Hertzian  undu- 
lations. Let  there  be  added  an  equal  actual 
acquaintance  picked  up  at  college,  works,  a 
neighbouring  factory  or  station — where  he  can, 
tbe  more  thoroughly  the  better  —  of  engines 
and  engine-driving,  boilers,  and  water-heaters,  and 
let  him  learn  how  to  calculate  the  loss  of  power 
and  potential  in  copper  mains,  and  his  power  of 
thinking  solid  may,  with  not  too  great  difi&culty, 
simply  change  its  scale,  so  that  units  which  were  of 
the  dimension  of  one  or  two — in  horse-power, 
amperes,  or  pounds — may  become  units  of  thousands 
in  work  of  larger  scale.  The  proverbial  foresight, 
persistence,  enterprise  of  the  Anglo-Saxon  race 
may,  too,  become  embodied  in  him ;  and  from 
small  beginnings  it  may  be  the  proud  lot 
of  the  young  experimentalist  to  take  a  lead- 
ing part  in  the  great  revolution  which  is  now 
so  rapidly  coming  upon  us,  of  changing  the  steam- 
engine  age  into  the  electrical  age,  and  so  of  aiding, 
to  the  utmost  extent  of  his  power,  in  the  material 
and  mental  progress  of  the  world.  It  has  always 
and  must  always  be  so  :  the  men  who  are  now 
learning  will  soon  be  leading.  Little  by  little  the 
carrying  on  of  the  world's  work  falls  to  the  men 
who  were  unregarded  **  young  fellows."  The  world's 
history  shows  that  its  leaders  now  lead  by  reason 
of  their  mental  power  and  foresight  gained  in  prac- 
tice on  small  things.  In  electrical  engineering  this 
is  no  exception,  and  the  youth  who  is  now  tinkering 
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at  models,  or  wiping  a  dynamo  commutator,  or 
spending  his  evening  hours  in  winding  coils,  may 
suddenly  meet  his  opportunity  and  be  called  upon 
to  do  the  larger  work.  He  should  be  ready.  He 
that  is  capable  of  doing  a  small  thing  absolutely 
well  may  be  capable  of  doing  large  ones  well,  and 
the  world  has  need  of  such  men. 


ELISHA  GRAY'S  TELAUTOGRAPH. 


The  telautograph,  or  telef^raphic  writing-machine,  of 
Prof.  Elisba  Gray  bas  now  apparently  been  brought  into 
a  state  of  sufficient  perfection  to  be  pat  into  practice.     On 


TeUatograph  B«celver. 

March  21  the  first  public  exhibition  of  the  telautograph 
was  made  at  Chicago  and  New  York,  where  the  machines 
were  inspected  by  the  representatives  of  the  electrical  and 
daily  newspapers.  At  Chicago  an  exchange  system  had 
been  fitted  up,  comprising  a  central  exchange  and  several 
subscribers'  offices.  The  central  office  contained  a  receiver 
and  transmitter,  and  a  switchboard  reaembling  a  small 
telephone  exchange  switchboard.  Each  aubscriber  had  two 
machines,  as  shown  in  the  illustrations-^a  receiver  and  a 
transmitter — placed  on]  a  table  about  4ft.  square.  The 
machines  are  compact,  and  can  be  worked  by  any  ordinary 
person  after  a  little  preliminary  practice.  These  machines 
are  the  latest  improved  practical  type.  They  are  the 
outcome  of  many  experiments  variously  constructed  since 
the  first  in  1887. 


IMftttlograph  Tnnamltter. 

The  transmitter  and  receiver  are  separate,  and  each  is 
an  instrument  in  itself,  the  transmitter  being  furnished 
with  a  board  to  facilitate  writing.  The  receiver  is  very 
compact.  The  pen  arms  are  covered  with  glass,  and  all 
working  parts  are  under  cover,  so  there  is  little  liability  of 
their  being  affected  with  dirt  or  touching.  In  sending  a 
message  an  ordinary  lead  pencil  is  used,  near  the  point  of 
which  two  silk  cords  are  fastened  at  right  angles  to  each 
other.  The  cords  connect  to  the  instrument,  and  regulate 
the  current,  which  actuates  the  pen  at  the  distant  receiver. 
The  writing  is  very  conveniently  done,  not  on  tape,  but  on 
ordinary  [laper  5in.   wide,  arranged  on  a  roll  attached  to 


the  machine.  When  the  line  is  finished  a  lever  is  touched, 
which  moves  the  paper  forward  mechanically  at  the  trans- 
mitter and  electrically  at  the  receiver. 

The  receiver  has  a  pen  formed  of  a  capillary  glass  tube 
placed  at  the  junction  of  two  aluminium  arms.  It  is 
supplied  with  ink  through  a  small  indiarubber  tube  placed 
in  one  of  the  arms  from  a  reservoir.  The  pen  is  moved 
electrically,  exactly  imitating  the  movement  of  the  pencil, 
leaving  a  pen  tracing,  which  is  the  facsimile  of  the  pencil 
writing  of  the  sender.  This  is  the  case  whether  for  letters, 
words,  figures,  signs,  or  even  drawings,  if  done  in  lines.        i 

A  very  good  idea  of  the  writing  performed  by  the  , 
telautograph  is  shown  in  the  photographic  reproduction 
given  of  both  writing  and  the  telautograph  fac-simile.  A 
comparison  shows  the  latter  to  be  an  exact  facsimile,  and 
were  it  not  that  one  is  in  pencil  and  the  other  in  ink,  they 
could  hardly  be  told  apart.  The  instrument's  transmission 
of  writing,  sketches,  shorthand  notes,  and  figures  is  equally 
accurate,  and  its  usefulness  would  seem  great.  A  line  baa 
been  established  a  distance  of  23  miles,  and  messages  were 
written  at  this  distance  without  difficulty. 

The  telautograph  will  be  exhibited  at  the  World>  Fair 
by  the  Gray  National  Telautograph  Company.  A  factory 
bas  been  established  at  Highland  Park,  Illinois,  the  resi- 
dence of  Prof,  Gray,  for  the  manufacture  of  these  instru- 
ments. Prof.  Gray  has  been  assisted  in  his  experiments 
with  the  telautograph  by  the  chief  of  his  electrical  staff, 
Mr.  L,  O.  M'Pherson^  formerly  electrician  with  the  Post^ 
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Telegraph  Company,  who  since  1886  has  devoted  himself 
to  this  work  under  Prof,  Gray's  direction.  He  has  also 
been  assisted  by  Mr.  Foster  Ritchie^  now  superintendent  of 
the  factory,  to  whom  the  superior  mechanical  finish  of  the 
instruments  in  their  present  form  is  greatly  due.  The 
feeling  that  in  many  businesses  communications  in  actual 
black  and  white  are  preferable  to  telephonic  messages  may 
lead,  if  the  thing  is  practical  and  properly  pushed  coirmer- 
cially,  to  a  wide  extension  of  the  telautograph. 


Preserving:  Tools  fk'om  Rust.— A  good  plan  of  pre- 
venting tools  from  ruating,  says  a  useful  note,  is  the  simple 
preparation  employed  by  Prof.  Olmstead,  of  Yale  College, 
for  the  preservatioa  of  scientific  apparatus,  and  which  he 
long  ago  published  for  the  general  good,  declining  to  have 
it  patented.  It  is  made  by  the  slow  melting  together  of 
six  or  eight  parts  of  lard  to  one  of  resin,  stirring  till  cool. 
This  remains  semi-fluid,  ready  for  use,  the  resin  preventing 
rancidity  and  supplying  an  airtight  film.  Rubbed  on  a 
bright  surface  ever  so  thinly  it  protects  and  preserves  the 
polish  effectually,  and  it  can  be  wiped  ofiF  nearly  clean,  if 
ever  desired,  as  from  a  knife  blade  \  or  it  may  be  thinned 
with  coal  oil  or  benzene. 
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TABLE  L — Tkst  yob,  Brsakino  Stilaiiv. 


TABLE  II. 


I 


liandy  cotton ,. 

.,        .,        spliced    

HeDdry  edge  leather 

..  .,         ,t     BpUced    

Gandy  leather 

„  „      spliced    

Dick's  guttApercba,  three-ply 

>•    tour-fly  

Tnllia  link 

Hoyt'a  oak-t«.nned 

,»  „         with  joint  

„  ,,  split — grain  portion... 

„  M       II       Beeh  portion... 

TnlliB  orange  tan    

MacLellaD'e  rubber    


Size  of  sample— Inches. 


5 
bo 

a 

2 


18  5 

17 

18-375 

18-825 

18-375 

18-3 

18 

18-2 

18-25 

IS 

18 

18 

18 


18^25        2-12 


2*04 

2-04 

1-96 

2-0 

2-0 

1-94 

196 

1-97 

2-0 

195 

20 

1-95 

1-95 


•18 

■28 

•27 
•21 
18 
-14 
•17 
•64 
•27 
-18 
•12 
•12 


•27 


367 

'549 
•54 

42 

35 
-274 

335 
1-12 
•526 
•36 
•234 
•234 


•67S 


Breaking 

strain. 


Ac- 

baal. 


Tone. 


Per 

square 
inch 


Tons. 


1-6 

0-4 
I'D 

0-7 

0-85 

0-6 

1-1 

1-55 

0-5 

12 

0  95 

0-35 

0*4 


11 


4-35 

1-82 
1-29 
2'(W 
1-7 
4  0 
4-62 
■45 
2-28 
2-65 
1-49 
17 


192 


Extension. 


J 

B 


a 

5 
4 

6 

7-5 

4 

8 

4 

3 

3 


1 

i 


3-J 

0-78 

316 

0*78 
157 

2-36.. 

3-0 
30 


Weight 
per 
foot 
in 

pounds. 


•161 

•245 

■183 

•126 
1-14 

'166 

•083 
•083 


■33 


WeiKht 
|r«)t 

break- 
ing 

strain 
per 

square 
inch. 


•037 
•134 

•09 

•026 

•027 
2-52 

•077 

-0555 
•049 


•172 


Friction. 


I. 


TS 

c 

C3    9 

'?S. 

•2 

CD 

c 

&D 

GJZ 

m 

U4 

1.740 

425 

1,140 

7S5 

940 

691 

1.250 

1.7H0 

5m 

1  344 

1,05(J 

850 


1,140 


•35 
132 

•22 


•103 
■136 


•149 
-166 
-151 

■32 


Fi — 

H 

■C  2 


1 
1 
5 
2 


The  readings  {or  extension  with  strain  of  Icwb.  are  not  accurate,  as  the  testing-machine  index  is  too  diificnlt  to  read  at  so  low  a 

value  for  the  strain. 


BELTING  FOR  MACHINERY.'' 


BY    HEKRY   A,    ftL4V0R. 


^P  (Continued  from  page  SS7.) 

Having  then  determined  the  tension  in  the  driving  and 
following  sides  of  tlie  belt  we  have  to  use  this  result  in 
determining  the   size  of  band   necessary   to  transmit  the 

■  required  power. 
Table  II.  gives  the  results  of  tests  on  the  breaking  strain 
of  belting.  The  samples  were  cho&en  from  the  classes  of 
belting  most  used  in  this  neighbourhood,  and  the  results 
are  very  much  better  than  those  given  in  the  records  of 
older  tests,  showing  a  distinct  improvement  in  the  manu- 
facture. The  leather  samples  were  all  of  single  beltings 
and  all  the  samples  were  approximately  2in.  wide. 

I  My  experience  in  the  use  of  belts  ib  practically  limited 
to  leather,  having  found  any  attempt  to  uaa  any  other  kind 
of  belt  uniformly  unsatisfactory  from  varioua  cauaes^  chief 
among  which  are  the  troublesome  liability  to  stretch,  which 
is  a  property  of  belting  made  of  textile  material^  and  the 
liability  to  uncertain  wear,  which  is  found  in  belts  which 
are  not  homogencoue  in  structure.  The  following  remarks 
are  therefore  confined  to  the  consideration  of  leather  belts. 
The  strength  of  the  belt  is,  of  course,  the  strength  of  its 
weakest  part,  and  this  is  generally  the  joint.  We  are  safe 
to  reckon  that  Nature  and  the  tanner  will  make  the  body 
of  the  belt  substance  stronger  than  the  most  skilful  and 
experienced  jointer  can  make  a  joint  in  it.  The  breaking 
•train  on  a  good  joint  in  a  single  leather  belt  may  be  taken 
as  the  mean  of  the  three  results  in  Table  II. — viz.,  S421b. 
per  inch  width.  Referring  back  to  our  example,  it  would 
appear  that  the  maximum  strain  on  a  belt  transmitting 
10  h.p.  under  the  conditions  given  would  be  2791b.,  so  that 
it  would  appear  that  if  a  single  belt  was  worked  up  to  the 
breaking  point  of  its  weakest  part,  it  would  transmit  nearly 
30  h.p.  per  inch  width  under  the  given  conditione,  and  run- 
ning 1,000  X  TT  feet  per  minute.  Here,  however,  come  in 
very  important  limitations.  The  stretch  in  a  belt  under  such 
a  strain  would  be  instantareous  and  fatal  to  its  stopping  on 
the  pulley  at  all.  It  is  evident  that  the  ultimate  strength  of 
the  belt,  taken  by  itself,  is  no  guide  to  the  power  which 
may  be  transmitted  by  it.  Under  the  title  factor  of 
safety,  many  figures,  varying  as  much  as  usual,  have  been 
confidently  stated  as  the  proper  ratio  between  the  ultimate 
strength  of  the  belt  and  its  working  strain  \^,  ^^,  Y,  y, 
etc.  The  fact,  however,  may  be  stated  broadly,  that  the 
ultimate  strength  of  the  belt,  while  an  important  element 
in  the  question  is  so  much  less  important  than  other  ele- 

*  P^wr  read  before  the  Institution  of  Engineers  and  Shipbuilders 
in  ScoUaod, 
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merits  that  it  may  be  left  out  of  consideration  in  the  asaur- 

aQce  that  there  is  no  leather  belt  in  the  market  which  is 
not  strong  enough  to  stand  any  strain  which  can  be  put 
upon  it  in  ordinary  working  conditions,  this  strain  being 
limited  by  other  conditions  than  the  ultimate  strength  of 
the  belt,  to  a  point  far  below  the  breaking  strain.  Another 
element  in  the  question  may  be  dismissed  here  in  a  few 
words  as  being  usually  so  small  as  to  be  negligible — viz. 
the  increase  in  strain  due  to  centrifugal  force 

The  weight  of  the  belt  itself  (determined  again  by  con- 
siderations entirely  overshadowing  the  question  of  centri- 
fugal force)  is  so  small  in  relation  to  the  pull  which  it  has 
to  transmit,  that  we  only  mention  the  metbod  by  which 
the  curious  in  these  matters  calculate  this  quantity.  The 
metbod  will  be  found  in  Ranklne's  **  Machinery  and  Mill- 
work/'  page  441,  and  is  : 

"  w  S  t^a 


in  which  ic  is  the  heaviness  (being  for  leather  belts  nearly 
equal  to  that  of  water);  S,  the  sectional  area;  v,  the  velocity  ; 
and  ^,  gravity  =  32'2ft.  per  second." 

The  really  important  elements  in  determining  what 
power  a  given  belt  will  transmit  are  not  expressible  in 
figures,  and  can  only  be  determined  by  trial  of  the  belt  in 
the  conditions  under  which  it  is  to  work.  If,  however,  we 
determine  these  for  a  belt  made  by  a  manufacturer  of  good 
standing,  in  whom  we  may  place  implicit  confidence,  we 
may  safely  base  our  calculations  on  experience  with  one  or 
two  samples  uf  any  width.  Further,  a  knowledge  of  what 
these  important  elements  are  will  enable  us  to  select  these 
samples  with  some  prospect  of  satisfactory  results. 

The  selection  of  hides  and  of  portions  of  hides  for  belting 
is  a  business  to  which  greater  attention  was  paid  for  many 
years  in  America  than  in  this  country,  but  that  pre-eminence 
is  less  marked  now  than  it  was  10  years  ago.  Further, 
various  mechanical  and  structural  devices  have  been 
resorted  to  to  attain  the  desired  results  with  materials 
which  cost  less  than  the  particular  kind  of  leather  required 
Lo  make  first-class  belting  by  the  original  simple  methods. 

The  first  essential  in  a  belt  which  la  to  transmit  power  is 
that  it  shall  keep  on  the  pulleys.  That  it  may  do  so,  it 
must  be  straight  to  begin  with,  it  must  keep  straight,  and 
it  must  run  straight.  (2)  It  must  hive  little  longitudinal 
stretch,  so  that  it  will  "  keep  up  to  its  work."  (3)  It  must 
be  flexible,  so  that  it  will  bend  sweetly  and  easily  over  the 
pulleys  with  Little  loss  of  power,  and  that  it  will  lie  closely 
to  the  surfaces  of  the  pulleys  and  offer  resistance  to  relative 
motion  of  the  surfaces.  (4)  It  must  be  uniform  in  thickoess, 
so  that  it  will  not  vary  in  its  properties  of  flexibility  through- 
out its  length,  and  thus  produce  irregularity  of  motion. 
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(5)  It  must  be  thin,  so  as  to  absorb  little  power  in  bending  it 
over  the  pulleys,  and  have  small  relative  motiou  between 
its  outer  and  inner  surfaces,  as  such  motion  not  only 
absorbs  power  by  internal  friction,  and  causes  "  creepage  " 
(the  caterpillar-like  motion  caused  by  the  elasticity  of  the 
leather  as  the  tension  changes  from  the  driving  to  the 
driven  side),  and  consequent  loss  of  power,  but  rapidly 
destroys  the  fibre  of  the  belt.  (6)  It  should  be  homo- 
geneous in  its  structure,  so  that  the  strains  may  be  equally 
distributed  throughout  its  substance  in  all  three  directions. 
It  should  therefore  be  single  wherever  possible.  (7)  Which 
is  really  included  in  sixth  ;  all  stitching,  lacing,  or  riveting 
in  a  leather  belt  is  a  source  of  weakness,  reducing  its  ulti- 
mate strength  by  the  holea.  Therefore  all  joints  should 
be  cemented  only.  A  good  cement  joint  is  stronger  than 
any  other,  and  disturbs  the  natural  structure  of  the  belt 
less  than  any  other.  All  clamps,  fasteners,  etc.,  are  bad. 
The  beat  fastening  for  a  belt  when  the  proper  workiti^' 
tension  has  not  been  determined,  and  a  temporary  fasten- 
ing is  required,  is  the  laced  butt  joint,  which  should  be 
removed  and  replaced  by  a  cemented  lapped  joint  as  soon 
as  possible. 

It  will  be  difficult,  of  course,  to  apply  all   these  require- 
ments to  each  individual  case,  but  all  are  of  great  import- 
ance, and  the  efficiency  of  a  drive  will  depend  on  how  far 
they  have  been  adhered  to  in  their  entirety.     It  is  better 
to  sacrifice  initial  strength  of  the  belt  than  any  of  these 
other  qualities,  and  the  first  two  of  these  qualities  are  not 
to  be  sacrificed  for  any  of  the  others,  which  are  placed  as 
nearly  as  possible  in  the  order  of  their  importance.     A  con- 
.Bideration  of  these  requirements  will  show  why  plain  single 
[leather  belting  has  held  its  own  for  the  great  majority  of 
[cases  uf  belt  transmission.     Its  weak  point  is  that  it  is 
'easily  altered  in  its  most  essential  properties  by  damp  and 
heat,  so  that  othei  materials  have  to  take  its  place  where 
the  belts  have  to  be  subjected   to  such  conditions.     The 
same  general  requirements,  however,  remain  to  guide  ua  in 
our  selection.     The  most  experienced  makers  of  leather 
belting  have  fully  grasped  those  requirements,  and  select 
those  portions  of  the  hide  which  most  fully  meet  the  first 
three  of  them.     Those  portions  are  not  the  strongest  or 
toughest  or  spfteet  portions. 

(To  he  concluded,) 


NOTES  ON  THE  INFLUENCE  OF  ELECTRICITY  IN 
TANNING  OPERATIONS.* 

BY  CONRAD    K.    FALKKNSTKIN,    ASSOCIATE. 

It  has  been  known  for  the  last .%  yeare  that  the  application  of 

.  an  electric  current  to  hides  in  procosfi  of  tanning  exerto  a  boncHcial 

reffect,  increasing  the  rapidity  with  which  thu  (^elatinoua  inaterinl 

of  the  pelt  combinee  with  the  tannin  in  the  liquors  to  fomi  leather. 

Before  ^oing  further,  it  may  bo  well   to  brioHy  Hicetch  out  what 

occurs  when  hides  are  tanned.     Oxhide  consists,  roughly,  of  throo 

layera,  as  follows  :  (a).  The  cpi<Ut'7niiy\  oonsistinp  of  an  outer  layer, 

Iwmch  ia  constantly   being  ahed,  and  an   iuner  layer,  from  which 

Ithe  material  of  the  outer  layer  is  supplied,    {b}  The  />ar«  jxipillarh^ 

Vof  close  fibre,  in  and  below  which  are  situated  t-ho  hair  sheathe,  fat 

and  sweat  glands,  and  the  muscles  which  erect  the  hair  ;  the  upper 

coat  of  this  layer  forms  the   "grain"  of  leather.     (<•)  The  ;jar« 

rttictdarist  or  corium,  a  network  of  fibres,  which  forme  the  greater 

part  of  the  section  ;  this  is  densest  near  the  layer  (/>),  the  bundles 

[of  fibre  becoming  more  ot>en  towards  the  flesh  aide.     When  the 

hide  is  taken  off  the  animal  the  exterior  of  this  layer  is  covered 

with  flesbi  fat,  and  tissue. 

The  first  thing  to  be  done  is  to  waeJi  the  hide  free  from  all 
I  blood,  salt,  etc.,  or,  if  sun  dried  or  cured,  to  thorouji;hly  wash  and 
[•often  it  (this  is  sometimes  assisted  by  mechanical  means) ;  when 
[ eloan  and  soft  it  is  treated  with  solutions  of  lime  of  ^odunlly  in- 
I'ereasiner  strength,  which  have  the  ofToct  of  swelling  up  the  hide 
f.aod   splitting   up  or  commencing   to  (IIbboIvo    the  fibres.     This 
action  takes  place  most  vigorously  at  the  two  surfaces  ;  on  the 
'  erain  side  it  dissolves  away  the  outer  cells  or  epidermis,  and  the 
nalr  papilla  or  knob  of  corium,  whtch  holds  and  supplies  nourish- 
ment to  the  hair,  thus  allowing  it  to   be  easily  scraped  off  by  the 
blunt  unbairin||-knife  ;  on  the  flesh  side  it  plumps  up  the  pars 
reticularis,  causing  it  to  be  easily  di8tinguisbe<l  (oy  it«  flrmness) 
by  the  flesber  from  the  loose  membrane  and   fatty  matter  which 
is  to  be  removed.     When  the  bair  and  fiesh  are  removed,  the 
hides  are  washed  and  worked  over  on  the  grain  side  with  n  stone 
or  blunt  knife  to  force  out  the  lime  solution  and  the  remains  of 
hair,  epidermis,  etc.,  which  are  left  in  the  hair  cavities  after  un- 
bairing  ;  after  another  washing,  the  bides  are  ready  for  tanning. 
Now  the  hide  mat^^rial  or  gelatine  to  be    tanned    consii«ts   of 
bundles  of  fibre,  each  bundle  being  made  up  of  a  refractory  base, 

*  Paper  read  before  the  Institation  of  Electrical  Engineers. 
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surrounded  by  gelatinous,  tannable  fibres,  the  axes  of  which  lie 
generally  at  right  angles  to  the  surfaces  of  the  hid&  After 
liming,  the  fibres  are  in  a  swelled  condition,  both  acids  and  alkalis 
(with  oxciiptionp)  having  this  property  of  distending  the  hide,  and 
causing  it  to  abeorb  water.  The  action  of  the  tannic  acid  Is  to 
displace  the  water,  and  while  converting  the  gelatinous  fibres  into 
leather,  to  maintain  the  plumpness  by  an  acid  reaction  after  the 
lime  has  been  noutraligo<l.  Other  methods  are  employed  for 
unhairing  on  the  Continent  and  elsewhere,  such  as  sweating  or 
partial  putrefaction,  use  of  sodium  sulphide,  etc,  in  which 
this  plumpness  has  to  be  produced  by  the  use  of  sulphuric, 
acetic,  or  other  acids,  or  by  liquors  which  contain  acetic, 
lactic  acids,  etc.,  through  natural  fermentation.  The  hides 
are  then  treated  with  solutions  of  tannic  acid  of  gradually- 
increasing  strength^  until  they  show  a  uniform  brown  coloar 
in  a  freshly-cut  section  (lighter  or  darker  according  to  the 
tanning  materials  employed),  and  have  the  necessary  firmoesa 
and  weight.  Care  must  be  taken  as  to  the  rate  at  which  the 
tannic  acid  solution  is  increased  in  strength,  for  if,  after  the 
tannage  is  fairly  commenced  ond  the  lime  neutralised,  the  bides 
be  not  fed  with  stronger  and  stronger  liquors,  they  lose  their 
firmness,  and  are  said  to  "  go  back,"  after  which  a  species  of 
putrefaction  is  set  up  in  the  interior  untanned  portion  of  the  hide 
which  causes  adjacent  bundles  of  fibre  to  unite,  thus  destroying 
the  open  fibrous  structure  of  the  hide,  and  practically  stopping 
dilTu^ion  ;  this  result  may  also  be  produced  by  using  too  strong 
liquors  at  first,  which  bind  up  the  pores  aud  prevent  liquor  from 
reaching  to  the  interior.  For  dressing  leather  somewhat  diSereot 
methods  are  followed,  but  the  same  precautions  must  be  taken  in 
working  the  liquors  as  just  described.  The  above  is  the  process 
to  be  gone  through,  the  functions  of  the  electric  current  oeing;. 
I,  To  increase  the  rate  at  which  liquor  diffusos  itself  through  tl 
hide,  by  ondosmoeo  effects.  2.  To  increase  the  cbomical  activil 
of  the  reaction  by  molecular  vibration. 

Many  methodu  of  applying  the  current  have  been  proposed, 
some  depending  upon  the  action  of  the  gases  evolved  at  the 
electrodes,  and  others  upon  the  endosmose  and  molecular  effects' 
of  the  current  on  the  hides  and  liquor.  M.  Gaalard  patented  a 
process  in  ISK3,  making  use  of  the  first  method,  the  hides  being 
suspended  in  a  pit,  from  the  perforated  false  bottom  of  which  is 
sent,  first,  a  stream  of  hydrogen  from  the  cathode  ;  aft«r  eight 
days  the  current  is  reversed,  and  the  hides  subjected  to  the  action 
of  a  stream  of  oxygen  until  they  were  tanned.  The  other  method, 
which  has  been  employed  by  Oaulard,  Landin  and  Abom,  De 
Meritens,  and  others,  is  to  use  a  pit  with  electrodes  on  oppo< 
site  sides,  and  pass  the  current  through  the  liquor  and  suspended 
hides  at  right  angles  to  their  Burfaces.  vV'hon  the  hides  are  struck 
through  they  are  braiiiiferrod  to  the  layer  pits,  where  they  are  put 
in  alternate  layers  with  ground  bark,  etc.,  liquor  being  run  in  eitner 
before  or  afterwards.  The  current  is  now  applied  by  electrodes, 
placed  one  underneath  and  one  on  top  of  the  pUe,  the  positive  pole 
generally  at  the  bottom.  This  laying  away  is  repeated  until  the 
hides  are  tanned.  By  thus  applying  electricity  to  the  ordinary 
methods  of  the  tanner}',  the  time  necessary  for  tanning  heavy  sole 
leather  may  be  reduced  from  120  to  45  days,  as  proved  by  the 
practice  of  Messrs.  Landin  and  Abom  in  Sweden,  and  De  Meriteos 
at  8t.  Petersburg.  Messrs.  Landin  and  Abom  use  alternating 
currents.  If  now  tho  electrical  action  bo  oseistod  by  suitable 
nieclmnical  agitation  of  the  liquor  and  movement  of  the  hides,  30 
ixfi  to  mix  the  lifjuor  which  ha^^  passed  through  tho  hide  with  that 
remaining  in  the  vat,  we  slmil  obviously  have  an  increase  in  the 
rate  at  which  tho  tannage  proceeds. 

Several  processes  have  been  dovlaed  to  cocabine  theefifects  of  the 
electric  current  and  motion,  amongst  which  may  be  mentioned 
thoBo  of  Messrs.  Worm»  and  Bah',  L.  f^Iroth,  and  others.  Mr. 
(iroth's  proceSH  employn  a  vat,  in  the  centre  of  which  is  a  rotating 
or  reciprocating  (according  to  bho  Bhnt>e  of  the  vat)  frame, 
on  which  ato  tiui4|iended  tho  hides  or  skins  to  bo  tanned,  an 
electric  current  being  passed  from  one  side  of  the  pit  to  the  other, 
through  the  liquor  and  hides.  This  process  reduces  the  time 
necessary  to  t>an  a  hide  to  about  28  days.  Messrs.  Worms  and 
Balers  system  combinee  tho  application  of  an  electric  current  with 
the  use  of  a  rotating  drum  ;  the  drum  is  about  lift,  in  diameter, 
and  provided  with  internally  projecting  pegs ;  in  operation  it  is 
nearly  half  filled  with  U({uor,  and  the  hides  oeing  put  in  (one  by 
one)]  the  drum  is  closed  and  rotated  ;  while  in  motion  an  electric 
current  is  applied  by  electrodes,  so  disposed  as  to  till  the 
liquor  with,  and  hence  subject  the  hides  to,  a  uniform  Held 
of  ondosmotic  force.  When  tho  drum  ia  in  motion,  tho  hides, 
Roaling  in  the  body  uf  the  liquor,  are  turned  over,  and  the 
liquor  mixed,  the  bottom  layers  being  continually  brought 
to  the  top  by  the  skin  friction.  Under  these  conditions, 
running  continuously,  hides  may  be  tanned  in  about  100  hours. 
It  will  be  seen  that  the  rotating  drum  contains  four  variable 
factors:  1.  The  strength  and  disposition  of  the  electric  current. 
*J.  The  speed  of  rotation.  3.  The  proportional  amount  of  liquor 
in  the  drum.  4.  The  length  and  number  of  the  projecting  pegs. 
Thus  giving  the  system  considerable  fiexibility  of  treatment.  It 
has  nou'  been  worked  on  a  commercial  scale  for  some  years  by  the 
British  Tanning  Company,  Limited,  in  London,  by  MM.  Brion 
ot  Dupr^  in  Paris,  and  also  in  America.  Considering  the  parely 
electrical  and  chemical  eflfects  on  the  hides  and  liquor,  it  hsA  been 
eatablidhed  by  the  experiments  of  Messrs.  Rideal  amd  Trotter, 
Prof.  Muntsc,  of  Paris,  Dr.  Foelsing,  Dr.  Zerener,  and  others,  that 
the  final  result — vir..,  raw  hido—i(<  capable  of  combining  with  its 
oquivalent  weight  of  tannic  ncid  in  from  4  per  cent,  to  38  per  cent, 
of  the  time  taken  when  electricity  and  apparatus  or  electricity 
alone  is  not  n|)plied  according  to  the  process  employed. 

Below  I  give   particulars  of  some  experiments  which  I  have 
made,  bearing  on  tho  action  of  the  electric  current.     Let  us  firH 
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consider  wbut  happcriB  when  a  current  in  passed  through  a  care- 
fully filtered  solution  of  tannic  acid,  made  from  an  oakwoo<1 
extract,  usiu?  platinum  eloctrodeA.  The  cell  employed  w&e 
divided  into  tnree  by  two  porous  clay  diaphragms,  each  compart' 
ment  being  of  equal  capacity,  200  c.c,  and  containing  150  cc. 
In  the  first  compartment  was  placed  the  anode,  and  in  the  third  the 
cathode,  the  intermediate  one  completing  thfl  circuit.  A  current 
of  0'f)(r24amijerewas  applied  at  a  P,  1)  of  M;ven  volus.  On  completing 
the  circuit  the  following  actions  took  place  :  at  the  anode  bubbles 
appeared  and  collected  round  the  wire  as  a  straw-coloured  froth  ; 
at  the  cathode  there  was  considerably  more  evolution  of  gas^  and 
the  froth  prodaoed  was  darker  in  colour  and  showed  streaks  of 
dark-red  colouration  radiating;  from  the  wire.  After  pasetine  the 
current  for  90  hours  it  wan  8iop{}e(l,  and  the  electrodes  and  Iii]uor 
examined.  Tlie  anode  hod  a  small  Quantity  of  soft  brown  pre- 
cipitate on  ita  surface  ((in.  x|in.)  wnicb  was  easily  soluble  in 
warm  distilled  water,  and  was  absorbed  by  hide  powder ;  the 
cathode  was  covered  closely  with  a  bard  dark- brown  coat  of 
precipitate  to  the  depth  of  from  Ai(>*  ^-^  aS''^*  ^^  ^^^  ed);es. 
This  precipitate  is  insoluble  in  hot  distilled  water,  but  is 
immediately  dissolved  on  addition  of  a  very  nmall  (quantity  of 
UjSOi,  forming  a  clear  tan-coloured  solution  which  ia  bleached 
on  treatment  with  hide  jxiwder,  thus  provinj;  the  precipitate 
to  be  a  dark  tanning  colouring  matter.  On  examination  the 
liquid  in  the  three  compartments,  No.  I,  containing  the 
anode,    was     as      oloar     as     at      the     commoncemont      (n     the 

Xriment,  so  was  No.  2,  both  having  a  sliglit  coat  of  tannin 
^dride  on  the  bottom  :  No.  3,  containing  the  cathode,  was 
somewhat  turbid  with  dark-brown  particUe  which  were  soluble  in 
hot  distilled  water  and  absorbed  by  hide  [X)wdor,  At  the  end  of 
the  experiment  it  was  found  that  in  the  compartments  1  and  2  the 
level  of  the  liquid  had  fallen  and  in  3  it  had  risen. 

The  above  gives  a  general  view  of  the  action,  which  I  have 
amplified  as  follows  :  I.  To  compare  the  endoemose  otTectH  in  solu- 
tiODB  of  tannic  acid,  at  varying  potential  difTerences,  at  varying 
strengths  of  tannic  acid,  and  with  diaphragms  of  different  mate- 
rials. U-  To  compare  the  precipitation  of  anhydride,  etc  ,  in 
solutions  of  tannic  acid,  when  a  current  of  oloctricity  is  passed 
through  them,  and  when  allowed  to  remain  during  the  same  time 
and  under  the  same  conditions,  but  without  passing  a  current. 
UL  To  examine  the  amount  of  tivnnin  in  the  liquor  before  and 
after  passing  an  electric  current. 

I.  — Endosmose. 

CellA  were  made  consisting  of  two  ebonite  boxes  (each  having 
one  aide  cut  away),  fastened  together  with  n  plate  of  porous  clay 
or  leather  between  them,  thus  lorming  two  compartments,  joined 
throagb  a  porous  diaphragm,  each  having  a  capacity  of  20U  c.c. 
In  experimenting,  100  c.c.  of  the  liquor  to  be  examined  was  placed 
in  each  compartment,  and  the  current  applied  from  accumulators, 
etc,  througo  platinum  electrodes,  and  tne  variation  of  level  with 
time  noted  ;  toe  top  and  bottom  surfaces  of  the  cells  were  made 
parallel  and  carefully  levelled  during  experiments  Between  each 
■et  of  readings  the  clay  diaphragm  was  cleaned  and  allowed  to 
soak  in  water,  so  that  the  mechanical  resHtanco  to  How  of  !ii]uor 
might  remain  oa  nearly  constant  a^  po^slblo.  This  method  was 
adopted  as  the  apparatus  in  >iinple,  and  if  difforenccs  of  level 
between  the  two  sides  of  the  diaphragm  be  considered  evaporation 
errors  are  eliminated,  as  the  surfaces  exposed  to  the  air  are  ecjuol 
in  both  compartments.  The  first  experiments  undertaken  were  to 
see  in  wluit  way  the  rate  of  6ow  varied  with  the  ditTorence  of  poteu- 
tials  applied,  the  results  of  which  are  shown  in  tlie  following  tables 
(curves  were  also  shown) : 

Tablk  Aj  and  A,_.. 


L 

Volts, 

IL 

(Volts)*-". 

III. 

Tangent 

curve. 

IV. 

Mean  cur- 
rent by 

voltameter. 

V, 

Propor- 
tional 
rate  of 
flow. 

VL 

Calculated 
rate  of 
llow. 

VII. 

Propor- 
tional 
current. 

4-7 

9-0 
13-2 

17-7 

22-09 

81-00 

174-24 

31329 

0-27 
1-22 
2-71 
4-42 

000089  A 
OOOCO     „ 
00162    .. 
0-0274     „ 

0-22 
1*00 
2-22 
3-62 

0-2 
100 
2!3 
3-86 

013 
100 
2 '45 
4Li 

From  A  it  may  be  seen  that :  (1)  with  an  approximately  constant 
mechanical  and  electrical  (at  one  voltage)  resistance,  the  rate  of 
flow  of  the  liquor  varies  at  a  higher  rate  than  simple  nruj>ortion- 
ality  to  the  voltage  between  eloctrodoa  (see  columns  1.  and  V.}  ; 
(2)  the  current  varies  at  n  slightly  higher  rate  than  the  rate  of 
flow,  as  inea.sured  by  tangent  to  curve  (see  columns  V.  and  VII.  ; 
see  al«o  curve  A,) ;  (3)  the  rate  of  flow  approximately  varies  as 
the  square  of  the  voltjige  (see  columns  V.  and  VI.). 

In  order  that  Ohm^  law  may  be  satisdcd,  it  follows  that  tho 
resistance  of  the  tan  Ikiuor  examined  must  vary  inversely  as  tho 
potential  difference  applied.  In  some  experiments  I  am  making  on 
this  point,  I  find  that  between  certain  limits  of  current  density 
the  resistance  varies  inversely  as  the  E.M.F.,  but  after  the 
solution  has  been  subjected  to  electrolysis  for  some  time  at  the 
higher  current  density  it  losetn  its  power  of  otl'ering  an  increased 
resistance  to  a  lower  [>otcntiiil  ditfercncc,  tho  resistance  re- 
maining fairly  constant  at  the  minimum  value  for  all  potential 
differences  below  the  high  one  which  broke  it  down.  This,  taken 
in  conjunction  with  tho  resultn  given  in  Division  111.,  [wtnts  to  an 
alteration  in  tho  structure  of  the  tannin  molecule  being  produced 
by  electrolysis,  the  resinous  dark  tanning  matter  being  sei^arated 
in  the  form  of  unsolublo  precipitate  on  and  about  the  cathode,  the 
remaining  liquor  being  of  higher  electrical  conductivity  and 
clearer,  tho   amount  ol    available    tannin    remaining   constant, 


although  in  separate  forms.  The  next  experiments  were  made  to 
find  in  what  way  the  rate  of  flow  varie<l  with  tlie  percentage  of 
tannin  in  the  solution,  at  constant  potential  difference,  and  using 
the  same  porous  diaphragm  in  each  < 
Table  B, 


Percentage 
of  tanning. 

Volts. 

Mean 
current. 

1 
Rate  of  Proportional 
flow,     rate  of  flow. 

Proportional 
current. 

1 
2 
3 

90 
90 
9-0 

0-0066  amp. 
00079    „ 
0^109    „ 

122    ,          1-00 
1*60            1-31 
I '80            1*47 

1-00 
119 
1-65 

From  the  above  it  will  be  seen  that  the  rate  of  flow  (as  measured 
bv'  tangent  to  curve)  increases  with  the  strength  of  the  liquor. 
This  fact  is  s{>ecially  important  for  the  following  reason :  In 
ordinary  tanning  operations  it  is  well  known  that  the  greater 
portion  of  the  goUtioe  is  combined  in  the  first  month  or  so  of  the 
tannage,  the  remainder  of  the  time  being  spent  in  tanning  the 
middle  layers  and  giving  weight,  owing  to  the  increased  resistance 
which  the  outer  tanned  portions  oiler  to  diffusion.  Now,  for 
reasons  given  earlier  in  the  paper,  it  is  necessary  to  use  liquors  of 
gradually  increasing  strength  as  the  tannage  proceeds,  and  which, 
for  any  given  potential  difference,  give  (as  shown  in  curve  Bg)  an 
increasing  hydrostatic  pressure  or  head  tending  to  force  the  liquor 
through  tne  hide.  Thus  there  is  a  kind  of  self-regulating  arrange- 
ment— viz.,  as  the  mechanical  resistance  of  the  hide  increases,  so 
the  ondosmotic  pressure  increases  to  overcome  that  resistance. 

The  next  experiments  Mere  made,  using  diaphragms  of  different 
materials  and  keeping  |X)tential  difference  and  strength  of  hquor 
constant,  the  results  being  shown  below  : 

Tabuc  C. — Nine  volts.    One  per  oent.  solution  of  oakwood  tannin. 


Diaphragm. 

Mean 
current. 

Rate  of 

flow. 

Proportional 
current. 

Proportional 
flow. 

Struck  sole    . . 
Porous  clay   ... 
Dressing  bide.. 

0*0041  A 
0*0066  „ 
00106  „ 

0-20 
1-22 
156 

062 
100 
100 

0-16 
TOO 
1-29 

In  the  above  will  be  noticed  the  great  difference  in  mechanical 
resistance  to  diffusion  between  leather  before  and  after  it  has 
been  struck  (i.e:.,  smoothed  down  and  worked  over  with  the 
striking  pin)  and  rolled.  The  curious  bending  ever  of  the  curve 
for  unstruck  hide  is  due  to  the  influence  of  the  head  of  liquor 
and  openness  of  the  pores,  allowing  tho  liquor  to  run  back  again, 
a  certain  point  being  reached  at  which  this  leakage  becomes 
eciual  to  the  flow,  and  the  difference  of  levels  remains  constant. 
This  effect  is  also  shown  with  tap  water  and  a  porous  clay 
diaphragm. 

The  next  experiments  were  made,  using  liquors  prepared  from 
different  tanning  materials,  and  keeping  the  potential  difference 
constant  and  using  the  same  porous  clay  diaphragm,  the  r^alts 
being  shown  below : 

T.iDLK  E.— Nine  vokts.    One  per  oent  solutions. 


Liquor. 

Mean 

current. 

Rate  of 
flow. 

Proportional 
current. 

Proportional 
flow. 

Distilled  water 
Shumac 

000078 
0-0204 

0-0066 
0-0164 

0095 

0-97 

1-22 
2-02 

0-12 

3-09 

1-00 

2*48 

0-077 
079 

Oakwood      ex- 
tract     

Oak  bark  

1-09 
1*65 

In  the  above,  lOmm.  difference  of  levels  correepondi  to  11 '36  cc. 

Csing  through  the  dia]>hragm,  the  levels  in  both  compartments 
Qg  the  same  on  starting  experiment. 

II.  AND  III.— Chemical  Action. 

II.  To  compare  the  precipitation  of  anhydride,  etc.,  in  solutions 
of  tannic  acid,  when  a  current  is  passed  through  them,  and  when 
allowed  to  remain  during  the  same  time  and  under  the  same  oon- 
ditions,  but  without  passing  a  current. 

III.  To  determine  tho  amount  of  tannin  in  the  liquor  before  and 
af  ler  ]ui8sing  nn  electric  current. 

In  carrying  out  tho  above,  two  beakers  were  tftken,  in  each  of 
which  loO  c.c.  of  tan  lifjuor  (containing  0  [>er  cent,  oakwood  tannin) 
was  placed.  Through  the  liquor  in  one  beaker  a  current  of 
O'OOSt)  ampere  (measured  by  voltameter)  was  passed  for  96^  hours, 
and  the  other  was  allowed  to  stand  open  by  its  side,  being  thus 
under  exactly  the  same  conditions,  excepting  that  it  had  no  elec- 
tricity passing  through  it.     In  the  analyses  given  in  Table  F 

33'4  O.C.  of  permanganate  =  10  co.  —  crystallised  oxalic  acid. 

I7'6      ,,  ,,  =  20  c.c.  indigo  carmine. 

The  same  solutions  were  used  throughou  t  the  above  experiments  ; 
10  c.c.  of  a  diluted  solution  (I -20th)  were  titrated  with  permanga- 
nate in  presence  of  indigo  carmine  before  and  after  treatment  with 
hide  powder.  On  examining  the  above  results  we  may  notice  ; 
(i.)  The  action  of  the  electric  current  on  bodies  which  are  absorb- 
able by  hide  powder,  (ii.)  The  action  of  the  electric  current  on 
bodies  which  are  not  absorbable  by  hide  powder. 

(i.)  On  comparing  Kos.  I.  and  IV.  it  will  be  seen  that  the  total 
imiount  of  tannin  remains  unaltered,  or,  if  anything,  to  ha\'o 
slightly  increased  after  the  passage  of  the  current.  On  filtering 
I V.  and  again  analysing,  it  will  be  seen  that  some  of  the  tannin 
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Table  F. 


No. 


n. 


m. 


IV. 


DeecripLion  of 
liquor. 


Liquor       before  j 
expenmeut  ...  I 


After    ex  poeurv,  \ 

without  pasRmg  I 
electric  current' 


Na  U..  altered  .. 


After  pactea^  of 
electric  current 
and  expoaure 


') 


No.  IV.,  filtered.. 


10  0.0.1  10  cc, 
infu-       after 
aion.       bide 
,  powder. 


32  75;    19-5 


32-70      19-4 


32-50;    19-55 


3-245      10'5(» 


o.c-  of 

non- 
tannin. 


1-9 


1-8 


1-95 


19 


32-151    19-45 


1-85 


5-2-15      19  45 


P85 


32-5        190 


325 


1-4 


191 


1-5 


31-0 


31  0 


18-9 

18-85 


1-3 


1-25 


Tannin 

/a" 


5fl07 


4-HS 


4  79 


6-073 


4-67 


Non- 
tannin 


0-69 


{)T2 


l)'54 


0-48 


in    thiB  experiment   is    considerably 


has  been  precipitated  (sco  V.),  probably  ae  anhydride  or  phloba- 
phene.  This  precipitate,  as  seen  from  the  oxperiinenc  with  the 
three-compartment  cell,  is  produced  at  the  cathode  by  the  action 
of  the  hydrogen  evolved  there  ;  this  tannin  is  proved  by  column 
rV.  to  be  still  available  for  tanning  purposea  (after  heating). 

(ii.)  This  action  is  very  marked,  as  will  be  seen  from  examina- 
tion of  oolumn8  5  and  7  in  table,  the  number  of  cc.  of  perman- 
ganate conBumed  by  these  non-tannin  bodies  goca  down  from  ^'7 
in  the  original  litjuor  to  2'9  in  the  unfiltered  efectrolyHod  solution, 
and  to  255  in  the  tiltered  ;  this  reduction  is  really  greater  than  ia 
apparent  here,  because  the  electrolysed  Bolution  was  ex^iosed  to 
the  air  for  exactly  the  same  time  as  the  other,  and  therefore  the 
increase  of  015  cc.  produced  by  exposure  iu  the  non  eleotroIvBed 
should  be  added.  This  leads  one  to  think  that  there  may  he  a 
kind  of  restoration  of  the  liquor,  the  tannin  which  has  been 
decomponed  by  exposure  to  the  air  being  reduced,  possibly  by  the 
nascent  hydrogen  at  the  cathode  ;  this  would  account  for  the  re- 
duction in  the  quantity  of  non-tannin  matters,  altbouf!;h,  if  these 
were  raoro  easily  oxidi»able  than  the  tannin,  the  oxygen  evolved 
at  the  anode  might  influence  this  result. 

Summary. — The  principal  chemical  actions  of  the  current  on 
tan  liquor,  using  platinum  electrodes  at  a  current  density  of  1*0 
amperes  per  K)uare  foot,  are  :  I.  Pi^cipitation  of  unhydriiie  of 
tannin  ;  this  preciuitate  is  more  copious  with  a  tannin  ca[>able  of 
yielding  "  bloom,'  as  shumac,  in  which  cane  the  olootriral  con- 
ductivity is  higher  ("oe  Table  E).  2.  Reduction  of  the  amount  of 
non-tannln  matters  in  the  solution.  The  above  shows  that,  at  nil 
events  below  current  densities  of  1  (1  amperes  per  square  foot,  a 
limit  which  is  never  exceeded  or  reached  in  practice,  there  is  no 
loss  of  tannin  due  to  the  action  of  the  electric  current,  as  the  ratio 

(number  of  amficre-hoursX 
number  of  cc  of  liquor/ 
Rreeter  than  that  employed  in  practice— say,  366  :  1.  I  have 
found  that  the  solubility  of  the  precipitate  decreases  as  the 
current  density  increases. 

There  is  an  effect  (referred  to  earlier  in  the  paper)  which 
doubtless  influencen  the  rapidity  at  which  the  gelatine  and  tannin 
combine— vix.,  the  nsolecular  vibration  of  the  liquid  aad  hides, 
due  to  the  phenomenoi]  of  electricity  being  a  vibration  of  the 
ether,  ogitatmg  the  particles  and  making  them  combine  with  their 
affinities  sooner  than  they  would  do  if  loft  to  themselvoe.  In 
support  of  thi.",  the  fact  of  tanning ojjerationH  being  accelerated  by 
rise  of  tem[>orature  may  be  brougnt  forwartl,  heat  being  a  similar 
vibration  of  the  ether,  ditfering  only  in  period  from  the  eleccrical 
vibration. 

In  endosmose,  however,  we  have  a  perfectly  tangible,  measurable 
effect,  propelling  the  liquor  in  the  direction  of  the  lines  of  current 
flow,  tan  liquor  also  being  a  particularly  favourable  medium  for 
this  purpose,  for  the  following  reasons  :  1.  The  force  increases 
with  the  (>ercentagc  of  tannic  acid  in  the  solution,  thus  falhng  in 
with  the  practical  metho>dfl  of  tanning — t  r,^  increasing  as  the 
permeability  decreases,  2.  The  electrical  roeiBtance  of  tan  liquor 
Deing  high,  the  necessary  ditference  of  potentials  (to  the  square  of 
whico  the  endosmotic  flow  is  proportional)  can  be  obtained  between 
adjacent  poitionn  of  the  liquid  without  an  undue  expenditure  of 
current,  and  therefore  of  energy. 

We  might  approximately  calculate  how  much  tanning  would 
be  likely  to  jtoss  through  a  201b.  butt  {tanned  and  dry  wt. )  in  an 
hour,  using,  say,  a  12  ampere  current  at  nine  volte,  with  pro- 
portionally larger  electrodes,  but  keeping  the  distance  between 
electrodes  and  hide  the  same  as  in  experiment  C  with  unstruck 
hide  (it  must  be  remembered  that  the  leather  in  question  was  fully 
tannedi  and,  therefore,  its  permeability  was  at  its  minimum  value). 

Area  of  butt  =  &4"  x  66"=3,564  square  inches. 

Working  area  of  diaphragm  =^21  square  inches. 

Tangent  to  curve  near  origin  = 1-  =  cc.  i>cr  hour, 

**  6  3  hours       6*3  ' 


Carrent  in  expenment=0*0106  ampere. 

One  gallon  =  4,536  cc. 

Increasing  the  current  to  12  amperes, 


and   assuming    (from 


Table  A)  that  the  flow  is  proportional  to  the  current,  we  have 

—'—^— =0.45  gallon  of  liquor  paasiog  throagh   the 

6-3x00106x4.536  **  *         *  * 

butt  per  hour  ;  this,  supposing  the  liquor  to  contain  4  per  cent, 
of  tannin,  and  to  have  a  specific  gravity  of  1*02,  would  be  equiva- 


lent to 


0-45x10  X  l'02>c4 


=  O'lSSeib.  of    tannin.     If   the  batt 
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require  20  x  0-45  =  9lb.  tonnin  to  tan  it,  then  this  amount 
would  pass  through  in  49  hour*.  From  the  above  it  will  be  oeen 
that  having  a  means  of  bringing  the  liquor  into  intimate  contact 
with  the  fibres  of  the  hide,  and  also  of  assisting  it  to  combine 
whilst  passing  through,  we  are  in  a  much  more  favourable 
position  than  when  working  with  only  diffusion  and  capillary 
attraction  to  bring  the  liquor  to  the  interior  and  replenish  it  when 
exhausted,  especially  as  the  tannage  proceeds  and  the  hide 
becomes  less  and  less  permeable. 

In  conclusion,  I  must  express  my  thanks  to  the  British  Tanniug 
Company,  Limited,  for  facilities  granted  in  carrying  out  experi- 
ments, and  permission  to  publish  results. 


COMPANIES'  MEETINGS. 


NEW  AUSTRALIAN  ELECTRIC  COMPANY. 

A  meeting  of  the  shareholders  of  the  New  Australian  Electric 
Company,  Liniit-ed  J  Melbourne,  was  held  on  Februai^  20attheotfic3e« 
of  the  Company,  Fink'p  buildings,  Elizabeth-street.  Prof,  W.  C. 
Kornot  presided. 

The  Chairman,  in  monng  the  adoption  of  the  report  and 
balancet'heot,  said  that  the  general  position  of  the  Companv  con- 
sidering the  bad  times  was  certainly  satisfactory.  They  hud  been 
making  steady  progress  during  the  past  year.  Their  lighting 
business  had  not  been  extended  very  much,  but  it  had  been  con- 
sulidated  and  gaps  had  been  fllle<l  up,  while  the  business  was  on  a 
footing  as  thoroughly  settled  and  satisfactory  as  that  of  gas 
or  water,  A  good  deal  of  the  supply  was  by  meter,  and  the 
accounts  were  paid  as  reeularly  as  gas  accounts,  and  be 
ventured  to  say  with  much  more  cheerfulnew.  Unlike  that 
of  any  other  business,  the  income  of  their  business  had  not 
been  affected  to  any  serious  degree  by  the  bad  times  of  the 
\mi^l  year  and  the  disasters  they  liad  all  witnessed,  and  some  of 
them  ex[)erienned.  Of  course  ho  was  now  referring  to  the  lighMng 
business,  which  was  thogreater  part  of  their  busineas.  Their  manu- 
facturing business  they  would  not  be  surprised  to  hear  had  very 
much  gone  down.  People  could  not  pay  for  new  schemes  for  electric 
lighting  ;  but.  as  he  hod  said,  their  lighting  business  was  earnine 
ap  much  or  more  than  it  had  ever  earned  before.  Their  financial 
poptition  on  the  whole  was  very  satisfactory.  As  thoy  know,  their 
culled  up  capital  was  very  small.  Thoir  total  capital  called  up 
was.  Bay,  £2'J,(>00.  whilst  their  assets  amounted  to  between 
iTO.fKKJ  and  £-JO,(tO().  That  wai*  to  say,  their  two  lighting  stations, 
the  plant,  machinery,  and  stock  were  worth  over  £70,t>00.  As  a 
matter  of  fact,  the  capital  on  which  they  were  working  was  very 
much  larger  tbati  their  subscribed  capital.  The  working  capital 
consisted,  to  a  considerable  extent,  of  loans  on  mortgage — £35,000 
in  round  numbers.  On  all  that  money  they  were  paying  an  average 
interest  of  H  per  cent.  They  were  trying,  but  nad  not  yet  suc- 
ceeded in  getting  that  rat«  of  interest  reduced.  In  addiuon,  they 
htul  lar^'civ  reduced  the  amount  due  to  outside  creditors,  and  the 
result  of  their  working  wai?  that  all  interest  on  mortgage  loans  had 
been  paid,  all  other  interest  chargeable  had  been  paid  as  well,  and, 
as  ho  hod  said,  their  indebtedness  to  outside  creditors  hiul  been 
considornbly  reduced.  He  referred  with  regret  to  the  death  of 
Captain  Rowan,  who  was  a  notable  figure  in  connection  with 
electric  lighting  in  these  colonies. 

The   motion   was  socondeil  by   Blr.   B.   J.  White,    and  carried 
unanimously. 

Prof.  Kernot  and  Mr,  W.  Brookes  were  re-elected  directors.  ai 
the  meeting  was  adjourned  for   a  fortnight  to  enable  Mr.   R. 
Anderson,  who  had  bven  nominated  as  a  third  director,  tooompl 
his  t[ualifications  for  the  position. 
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ELMORE'S  FREHCH  PATENT  COPPER  DEPOSITING 
COMPANY,  LIMITED. 

An  extraordinary  general  meeting  of  the  above  Company  woi 
held  yesterday  at  VVinchester  House,  Old  Broad-street.  E.C.,  to 
consider  and,  if  thought  fit,  to  pass  the  following  resolution : 
"  That  it  has  been  proved  to  the  satisfaction  of  this  meeting  that 
the  Company  cannot,  by  reason  of  its  liabilities,  continue  its 
busines^'^  and  that  it  is  advt^ible  to  wind  up  the  same,  and  that 
accordingly  the  Company  bo  wound  up  voluntarily." 

This  resolution  was  not  put  to  the  meeting,  but  a  long  discus- 
sion took  place  on  the  management  of  the  affairs  of  the  Company, 
its  present  position  and  possible  future  capabilities.  It  wa 
eventually  decided  to  adjourn  the  meeting  until  Monday  next,  I 
10th  inet. 


JOHANNESBURG  LIGHTING  COMPANY,  LIMITED. 

The  second  ordinary  general  meeting  of  this  Company  was  be 
yesterday   at   Winchester   House,   Mr.    \V.    G.   Soper,   chair 
presiding.     The  notice  convening  the  gathering  having  been  read. 

The  Cbalrman,  in  moving  tne  adoption  of  the  report  and 
accounts,  said  that  the  Board  would  have  been  more  happy  hod 
there  been  a  profit.     Tlie  consumption  of  gas  showed  a  marked 
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Public 
lighting. 

Or.  £       8.    cl. 

Sale  of  carroiit  by  mot«r    — 

Revenae  under  contracts  4,317    9    4 

Meter  ronfcaU — 

TranKfer  fees 21   12    .N 

Interest  and  dividends 105  17  M 

PiRCounts  on  matoriale  for  generation 

parpoBea 29  18    0 


Private 

lighting. 
£      a.    d. 
5,576    8    5 

177  10  1 
27  1)  :i 
132     7     r* 


37 


(t 


Total  receipte 4,474  17    6      5,5)50  13    H 


Total  of  publio  and  private  H),425  11     2 

Balance,  being  Ioha  on  public  lighting  for  [>enod, 
carried  to  net  revenue  account     706  IM     1 


T>r. 


Net  Revknitr  A(xh>iint. 


£11,132 
£ 


Balance    from    revenue    account    C^o^^    on    public 

lighting) 706 

Balance,   beint;  nob  revenue   to  period,  carried  to 

balanoo-shoot 434 


9  3 

H.  d, 

l^i  I 

6  7 


£M4I 
Cv.  £ 

Balance    from    revenue  occount  (profit  on  private 

lighting) 1,141 


£1,141 

UKyBRAL  Balance  siiKfcT  as  at  Dwj.  31,  1892. 

Dr.                                       Ltabilities.  £ 

Capital  account 480,126 

Sundry  tradesmen  and  others,  due  on  construction 

of  plant,  machinery,  fuel,  Atores,  etc 14,764 

Sundry  creditors  on  0(jen  account* 4,226 

Net  revenue  account — balance  at  credit  thereof  ...  434 


4  8 

a.  d. 

4  H 

4  8 


0  0 

G  :i 

H  :* 

6  7 


£4*m,.V)i    I    :i 

Note* — Under  c.xibting  contract*  relating  to  Ihe  W|ui|nncr>t  of 
the  stations  and  other  works,  there  ure  contingent  liabilitioH  which 
bocomo  duo  only  after  completion  and  B  nal  acceptance  of  the  work. 

Cr.                                          AaoBts.  £  ».  d. 

Capital  exijenditiire ..  44.S,I63  12  9 

Stores  on  hand 7,2s:i  14  .T 

Sundry  amounts  paid  on  account  of  building  con- 
tracts in  course  of  completion    10,477  0  0 

Expenses  of    issues   of    ordinary   and   preference 

snares  (less  premium  received)   2,582  13  2 

Sundry  debtors  for  current  supplied   s,616  IH  H 

Otherdobtors 3.674  12  2 

Cosh  at  bankers  and  at  call    11,747  0  0 

Caah  in  hand  4  9  6 

Sundry  deixwits  under  provisional  orders,  etc 7tlH»I  it  9 


£499,551     1     3 


BUSINESS  NOTES. 


Great  Norttaorn  Telegraph  Compuziy.— The  receipts  for  the 
month  of  March  were  £22,(MJ(». 

Western  and  BraslU«n  Telegrapb  Company. — The  receiptfl 
for  the  week  ended  March  31  were  £2..339. 

Kaatem  Xxtenalon  Teloffraph  Cdmpany.^The  traffic  receipts 
for  March  amounted  to  £46,204,  against  £43,805. 

Dlreot  Bpanisb  Teloffraph  Company.— The  receipts  for  the 
month  of  March  were  £iS8  less  ihun  for  the  corr06(>ondmg  i>oriod. 

CalM  Bnbm«nne  TelegrapH  Company. —The  receipts  for  the 
month  of  March  were  £162  more  than  for  the  correspondint; 
period. 

Kaatem  Telefrapb  Company. — The  receipts  for  the  month  of 
March  were  £.^,786,  a.*  against  £59,0.S7  for  the  corresponding 
period. 

Seotoh  CoUlorlet. — The  Shotts  Iron  Com|)any  have  Htted  up 
the  Burghlee  section  of  their  Loanhead  collieries  with  electric  light. 

Leyton.— The  Leyton  Local  Board  have  been  advised  by  tho 
Board  of  Trade  to  apply  for  a  provisional  onler  instead  of  a 
license. 

Aoorlnrton.  —  A  *'Gas  Examiner,"  writing  to  the  Accrington 
paper,  urges  that  as  gas  will  continue  to  be  proBtable,  the  town 
ought  to  purchase  the  gaaworka  and  pro\ide  both  gas  and  electric 
light  iUelf. 

Oartlooh  Aaylnm. — A  meeting  of  the  City  of  Cilasgow  Uietrict 
Lunacy  Board  held  lost  wook  resolved  by  a  majority  that  tho 
Oartloch  Asylum,  now  in  tho  courso  of  erection,  should  be  Hghtcd 
by  electricity, 

RenaUon. — The  town  of  Ronaison  (Loire)  is  to  be  equipped 
with  a  station  by  the  Compognio  Centrale  do  I'ElectriciU-,of  Lyonf^. 
This  compnny  in  now  negotiating  for  a  concession  for  the  construe 
tion  of  an  electric  tramway  between  Renaieon  and  Roanne. 

Llanduilno.—Mr.    Jus.    McMaater     is    of     tho     opinion     that 

Llandudno  would  do  well  not  to    have    a    chimney    150ft.   high 

.**  belching  vapour  at  the  very  period   when  the  wsitore   rosort  to 

^^ba  town/'  but  that  all  tho  water  powor  retiuired  can  be  obtained. 
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ParBOBaL— Mr.  W.  Farrars  has  resigned  his  post  with  the 
Corlett  Electrical  Eneineering  Company,  of  Wigan,  and  joined 
Messrs,  Rosling  and  Matthews,  of  Bradford.  Mr.  Farrars  had 
been  commercial  manager  for  Mr.  Wilson  Hartnell  for  the  last  11 
years  until  last  July. 

C«Tbona.~A  new  carbon  factory  is  to  be  erected  at  Nanterre 
for  the  manufacture  of  tho  Schmeleer  carbons,  which  ;ire  well 
known  in  Ciermany,  and  are  there  made  by  a  Nnremberg  6rm. 
The  title  of  the  new  concern  is  the  Compagnio  FraD(;al«e  de 
Charbons  jiour  rElectricilt'. 

City  and  Sotttb  tiondon  Railway  Company.— The  receipte 
for  the  week  ending;  April  2  were  €744,  against  £796  for  tbo 
corresponding  i>oriod  of  last  year,  or  a  decrease  of  £52.  The 
total  receiptft  for  IH93  show  an  increase  of  £995  over  thowo  for 
the  corrc(*i>onding  period  of  1892. 

Kleotrlo  Fire  Bella  at  Poole.— Councillor  Walmesley  called 
attention  of  the  Toole  Town  Council  at  the  last  meeting  to  the 
frtct  that  a  large  number  of  tho  electric  bells  for  calling  the 
nicnibei'f'  of  tho  fire  brigade  together  wore  out  of  order,  and  the 
niut-l«r  wn.s  referred  to  the  committee. 

Crieff.- There  is  the  probability  of  the  electric  light  being 
introriuced  in  tho  town  of  CrielT.  N.B.  The  town,  as  r^ards  an 
ample  supply  of  water,  i»  ninguliu'ly  favoured  for  the  putpoee. 
It  18  roF>ortdd  that  Trovost  Adio  is  making  careful  prelimmary 
onijiiiriot^  ob  to  the  expense  and  the  probability  of  success. 

KdlnburglL— At,  a  meeting  of  the  Edinburgh  Merchants*  Asso- 
ciation H.vod  for  Wednesday  night  a  motion  was  tsubmitteri : 
"  Tliat  in  tlio  matter  of  the  oloctric  lighting  of  the  city,  thia 
aflflociation  [>etition  the  Town  Council  not  to  take  up  the  mattor, 
but  to  hand  over  rho  working  of  it  to  a  public  company  to  carry 
out." 

Traction  Syndioato,  Limited. — This  Company  has  been  r^is* 
tcrofl  by  Faithfull  and  Owen,  11,  Victoria-atreet,  S.W.,  wit^  a 
capital  of  i!H>,0(M>in  £190  flharefl.  Object:  to  acquire,  develop, 
and  turn  to  account  certain  [mtents,  particulars  of  which  are  not 
given.  The  ni-nt  directore  are  to  be  aolormined  by  the  Comjjany 
in  general  meeting. 

Hlx  and  Gcneat,  Limited.  —  This  Berlin  Company,  with 
branches  in  London  jind  Hamburg,  proposes,  after  carrying 
forward  and  writing  ofT  various  nmounta,  to  {Miy  a  dividend  for 
IS92  of  0  ])er  cent.  The  London  branch,  atatcs  the  report,  U 
doing  well,  and  tho  (lorman  goods  are  being  bought  in  proferi  ~ 
to  those  of  Kngliffh  make. 

Kleotro-31edloal  Supplies.— We  have  received  from  tbo  C9eo< 
Electric  Company  tlie  lliird  edition  of  Section  O  of  their  catalogue 
of  eloctTO-niedical  tjupplicB.  It  containa  illuHtrations  of  a  number 
of  medical  cxsils  in  com[Nict  form,  eome  with  tho  "  E.(*.C."  dry 
Lcclanohr  coUj*,  plate  eleclrodoa,  cautery  oatfitK,  electric  aurgoon's 
lamps,  batteries,  and  telephonoa. 

Aberdeon.  — IVof.  Kennedy,  who  is  acting  aa  adviser  to  the 
Abeideen  Town  ("ouncil  un  the  scheme  for  oloctric  lighting,  was 
engaged  la-st  week,  alonp  with  Mr.  Alex.  Smith,  Ruperintendent  of 
tho  tiais  DoparLment,  hnally  revising  tho  plane,  prejMiratory  to 
inviting  conLroctj?  for  the  work  Boforo  bringing  hi»  visit  to  a 
cIot4c,  Trof.  Kennedy  al»o  inspoctod  tho  route  along  which  the  wires 
arc  to  bo  laid. 

Moss  Side. — Tho  works  in  connection  with  the  electric  lighting 
of  MosH  Side.  Manchester,  will  be  begun  in  the  couree  of  the  next 
few  day».  The  local  authorities  hope  to  ha\re  the  new  light  in  the 
Whalley  Range  renidencofi  at)  well  as  in  the  principal  8ho(*»  and 
streets  by  next  winter.  A  telephonic  exchange  will  :ihortIy  be 
ostnbliehed  in  thetowne>hip,  the  wiree  being  placed  underground 
instead  of  overhead. 

StiefHeld.  — In  consequence  of  ill-health,  Mr.  John  Tasker,  _ 
chairman  of  the  Sheffield  Electric  Light  Company,  haa  reeigni 
hie  eeat  upon  the  board.  A  resolution  wait  passed  nt  a  meeting 
the  directora.  held  on  Wednesday,  regretting  the  cause  of  Mr. 
Tasker's  reaienation,  and  thanking  him  for  his  post  aervioee.  Mr. 
(ieorgo  Franklin  waM  elected  chairman  in  his  stejid,  and  Mr.  \V.  S. 
Laycock,  Hanmoor,  was  elected  a  director  to  611  the  vacancy  on 
the  board. 

Cardiff  Chimney. — At  a  special  meeting  of  tho  Lighting  Com- 
mittee of  Cardiir  Corporation  held  last  week  tenders  were  opened 
for  the  construction  of  the  gipantic  chimney  to  be  erected  at  tha 
electric  light  works  to  bo  built  on  Keckwith  Common.  Tho 
tender  of  Alesere.  W.  Thomas  and  Co.,  West  Bute  Dock,  Cardiff, 
amounting  to  £2,967t  ^^^  accepted.  It  is,  however,  subject  to 
certain  d^uctions  for  simplification  of  design  agreed  to  by  Che 
committee. 

Tenders  Open. — The  small  town  of  Znaim  is  to  be  providol 
wilii  a  central  station.  The  work,  which  will  comprise  only  about 
l.oOO  incandescent  l»mp8,  will  be  put  un  for  public  tender  by  the 
Stodtgcnieinde,  /nuim,  Moravia.  For  tne  erection  of  a  station  at 
Nogy-Karoly  otfers  have  been  •'ecoived  from  Ganz  and  Co ,  B, 
Egger  and  Co.,  and  Siemens  and  HaUke.  It  is,  however,  not 
intended  at  prosent  to  seriously  consider  these  ofl'ers,  but  to  a«k 
contractors  tu  compete  for  the  concession. 

Liverpool  Overhead  Railway. — At  the  last  mooting  of 
Merooy  Docks  and  Harbour  Board  tho  Works  C^ommittoe  recoi 
menjed  the  Hoard  to  allow  the  Livor|jool  Overhead  F\ailw»y  Coi 
panv  to  erect  nn  additional  ditfht  of  stairs  at  the  terminal  statu 
at  the  Herculuneum  Dock.  Mr.  Glynn,  in  moving  the  adoption 
of  the  recomDiondution,  said  he  was  glad  to  note  that  the  com* 
pany  already  hod  so  many  passengers  to  carry  that  they  required 
an  extension  of  their  acoommodation.      The  motion  was  approved. 

Heckmoadwlke. — A  public  meeting  was  held  loat  week  at 
Ueckmondwike,  promoted  by  members  of  tho  Local  Board  who 
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idvocaU  the  adoption  of  the  eloctric  light  in  the  town.  Mr.  S. 
V^ood  presidod.  and  there  was  a  Urse  attendance.  The  chairman 
and  Meears.  A.  Rhodes  aad  T.  Redfearn  spoke  at  length.  A  reiw- 
latiOD  was  eventually  adopted  with  practical  unanimity  approving; 
the  scheme,  antl  pledginj^^  the  meeting  to  support  the  four 
candidates  at  the  approaching  Local  Board  election  in  favour  of  it. 
The  four  retiring  members  are  against  the  project. 

Salford. — The  SaUord  Gas  Committee  are  preparetl  to  receive 
nendera  for  the  supply  and  erection  of  machinery  for  their  olec- 
nricity  sapply  workft.  ('Opiei*  of  thefljwcifications,  which  are  in  the 
F^ following  sections— viiR.»  {Contract  No.  2)  Steam-boilers,  ct«.;  {'A) 
L  Btcam-eogineA.  pi^KSf,  travelling  crane,  etc.;  (4)  electrical  plant.; 
I  (5)  electrical  mains,  etc. — may  be  obtainefl,  on  payment  of  the 
IKum  of  £.T  for  each  section,  which  will  be  returned  on  receipt  ol  n 
\ho$id  /uU  tender,  from  the  ('>&»  Enjjineer,  (ijis  Offices,  Salford.  Full 
^  inf ormation  may  be  obtainefl  on  application  to  the  electrical  enjji- 
lieerB,  Messrs.  Kincaid,  Waller,  anil  Manville,  t?ll,  <;reat  (ioorge- 
■treet,  W'eetminstor.     The  tender**  must  bo  aont  in  by  May  4. 

Whttahaveii.— The  Electric  Lighting  Committee  of  the  White- 
haven Trustees  have  aj^reed  to  recommend  that  the  tenders  of 
Messrs.  Siemens  BroR.,  London  and  Manchester,  be  accepted,  for 
the  pro\idinp  and  laying  of  the  conductors  at  AVhitehavcn.  It  is 
stated  that  the  trugteee  will  save  Homething  like  £l,IO()  as  com- 
pared with  the  contract  of  the  Okonite  Conifxiny.  which  has  fallen 
throoffh.  The  plana  and  siiecifications  show  that  provision  is  made 
for  lif^hting  the  whole  of  the  8trect  lamps  throughout  the  disLrict 
with  incandcecont  lamps  of  various  candle-power  up  to  not  ex- 
ceeding 32.  Theee  will  be  placed  in  the  present  lanterns.  The 
area  ofdomestic  supply  will  be  practically  some  50  yards  on  either 
■ide  of  the  distributing  main  up  King  Htreet, 

Falkirk. — At  a  meeting  of  the  Falkirk  Town  CouncU  held  lai«t 

week,    there  was   submitted  a  report    by    Mr.    Neilf5on,    sanitary 

inspector,  on  a  proposal   to  light  the  town    hospital    with   elec- 

Iricity.     The  report  stated  that  a  large  number  of  electrical  engi- 

I      Deent  had  been  consulted  on  the  subject,  and  that  the  plan  proposed, 

I  to  have  the  dynamod  driven  by  the  engine  at  present  in  use  for 
f     pumping  water  to  the  hospital,  was  considered  practicable.     The 

'      iiiipector  also  stated  in  his  re^iort  that  ho  had  at  the  same  time 

II  auiae  emjuiry  as  to  the  possibility  of  lighting  the  principal  streets 
Kof  the  town  with  electricity,  and  he  submitted  a  scheme  dealing 
Htherewith,  by  which  it  was  pro[)OHed  to  obtain  the  motive  power 
^n^m  a  turbine  wheel  to  be  erectevl  at  the  waterworks.  The  reikort 
^Blras  held  over  for  further  consideration. 

Dandee. — The  Finance  Committee  of  iKo  l>undec  *iasCommi«- 
»iion  lia«  ]>n«0cd  a  number  of  accountn  in  connection  with  the 
introduction  of  the  electric  light  into  DiiTidec,  It  has  resolved  to 
pay   Messrs.   Unjuhart    and    Small,   the    elrr:triral  on^'ineers,  an 

mdditional   sum   of   £4<)0   to   account  of   thoir  commission.      For 

arnishings   for    the   electrical    fle|jnrtment,    ex[]enditure    to    the 

Bxtent  of  i!79.  48.   has  been   incurred.      For  work  done  and  for 

fiparatus  provided  at  the  station,  accounts  for   f4»4()<»  huvo  been 

!<d,  including  £1,131    to  the   ('allendcrB   Bittimen,   Tclegrnph, 

ind  Waterproof  Com[iany,  as  a  second  int*LnImont  of  their  account 

for  eonHtructing  culvert  and  laying  co|i|)or  .^trip  therein;  £7r»()  aj< 

la  fonrth  ini^tnlment  to  Me^ars.  Whyto  and  (*oojK;r  for  boiler.^  and 

loondensers  ;  £140  as  a  third  instalment  to  Mr.  John  SoottV  account 

[for  joiner  work  ;   and   £2,;J6S  as  the  first  insUdmunl  to   Messrs. 

Siemens  Kroe.  anfl  Co  for  dynamos. 

Coventry  Tramways. — The  <fenoral   Works  Committee  of  the 

•  Coventry  City  Council  at  the  meeting  last  week  presented  a  draft 
agreement  bctueen  the  Cor(.ioration  and  Mr.  draff  Haker  with 
reepect  to  the  electrical  e(|uipment  of  the  tramways.  The  Mayor, 
in  moving  the  adoption  of  the  report,  aaid  the  agreement  would 
pat  an  end  to  a  long-standing  dispute.  He  thought  it  had  been 
an  advantage  to  the  Council  to  have  ixsetponed  the  matter  from 
the  last  meeting,  because  some  desirable  changes  had  been  made. 
The  committee  had  done  their  best  to  make  the  apt>earance  of  the 
streets  as  little  objectionable  as  possible,  Mr.  James  called 
attention  to  one  of  the  paragraphs  in  the  agreement  by 
which  the  Corporation,  at  the  expiration  of  each  completed 
period  of  two  years  from  the  o^wning  of  the  line, 
might  call  in  the  services  of  an  arbitrator  for  hi»  opinion 
upon  the  state  of  the  re]>air  of  the  line.  He  thought  thiswiis 
rather  a  long  time,  because  the  line  would  need  repairing  more 
frecjuently  than  every  two  years.  Ah  regarded  the  powers  of  pur- 
chase, ho  thought  it  was  undesirable  that  any  price  shoulct  be 
named,  and  was  rather  surprised  to  think  they  would  want  to  buy 
a  tramway  to  Bedworth.  He  would  leave  the  question  of  purchase 
open  altogether.  The  Mayor  said  with  regard  to  the  maintenance 
cmuae,  two  years  was  not  a  long  time  for  the  tramwavs  to  get  out 
of  repair.  As  to  the  purchase,  it  was  thought  hotter  that  a  definite 
sum  should  be  namea,  and  it  was  quite  within  the  {tower  of  the 
Coancil  to  decline  to  purchase. 
Chatham. — The  directors'  report  of  the  Chatham  and  Rochester 
^£lectric  Lighting  Company,  to  December  ."^l,  180*2,  announces  a 
Bprofit  upon  the  actual  generation  of  the  electric  light  of  £62.  os.  5^d. 
vThe  directors  were  in  hopes  of  being  able  to  declare  a  dividend 
on  the  past  half-year,  but  as  the  profit  has  only  been  made 
upon  the  last  (]uatter  it  is  not  auificiont.  They  are,  how- 
vor,  of  0{)inion  that  they  will  be  able  to  declare  an  interim 
dividend  in  Juno  next.  This  is  practically  owing  to  their  having 
cured  the  services  of  an  eminently  qualified  electrical  engineer 
1  the  person  of  Mr.  Mark  Uenry  Hurrcll,  M.L  H.E.,  who  has  been 
^p[X>inted  managing  director,  oa  the  profit  that  has  been  made  has 
BU  etl'ectcfl  during  the  latter  part  ot  the  year  since  Mr.  UurrellV 
ppoiotmont.  In  conBe4.iuonee  of  the  severe  frost  and  heavy  rains 
I  main  circuit-s  have  been  delayed,  but  they  are  now  rapidly 
:  completion.    A  great  part  of  the  new  machinery  ie 


in  course  of  erection  at  the  central  station,  and  the  snb-stations 
are  ready  to  receive  the  transformers  which  are  now  lying  aft  the 
works  ready  to  be  uloce^i  in  position.  The  directors  desire  to 
inform  the  shareholuers  that  a  communication  has  been  received 
from  the  Corporation  of  Chatham  enquiring  if  the  comiMiny  are 
diHp0!*ed  to  sell  the  undertaking  to  the  Corporation,  and  on  what 
terms.  In  the  interest  of  the  shareholders,  the  directors  con- 
sidered it  was  inadvisable  to  enter  into  negotiations  at  present, 
and  have  informed  the  Corporation  that  when  the  works  in  pro- 
gress are  completed  they  will  be  willing'  to  receive  a  deputation 
to  ins|)oct  the  same  and  to  confer  further  upon  the  subject.  This 
reiwrt  was  adopted  at  the  meeting  of  shareholders. 

Xaatboame  Kleotrie  Light  Company.— The  re(iort  of  the 
Directors,  Hubmittc<i  to  the  gharoholdeps  at  the  ordinary  general 
■  Meeting  this  week,  if  a^  follows  ;  "The  Directors,  in  oresenting 
the  accounttt  of  the  Com[>any  for  the  year  ended  31st  IJecember, 
lHi>2.  congratulate  the  shareholders  ni»on  the  fact  that  for  the  Hrst 
time  since  the  ('ompany's  incorpomtion  a  sufficient  proBt  has  been 
made  to  permit  of  a  dividend  being  paid  upon  the  ordinary  shares. 
This  is  aue  to  the  steady  increase  of  the  Company's  businesff* 
coupled  with  the  exercise  of  proiier  economy  in  the  working  of  the 
concern.  The  profit  available  for  dividend  is  £431.  7b.  "Jd.,  and 
out  of  this  the  Director?  suggest  that  £3  per  cent,  per  annum 
shall  bo  paid  u|)on  the  Hubscribed  share  capital  us  for  the  year 
ended  3Ut  December,  1892.  Thiu  will  absorb  £317.  *is.  and  leave 
a  balance  of  £114.  os.  '2d.  to  be  carried  forward  as  a  reserve. 
Since  the  last  general  meeting  the  Directors  have  purchaeed  the 
freehold  of  the  works  in  Junction  roofl  for  £5.600.  The  money 
was  provided  by  an  overdraft  at  the  London  and  County  Bank, 
securetl  by  a  tirst  charge  uix)n  the  works  and  by  a  mortgage  to 
Mr.  Oosdon  for  £1,600.  Tliis  will  explain  the  heavy  outlay  on 
capital  account  on  the  one  side  and  the  overdraft  at  the  bank  on 
the  other.  A  considerable  saving  in  rent  has  been  elVected  by  the 
purchase.  The  Directors  have  now  under  consideration  the  exten- 
sion of  the  circuits  to  the  Upperton  district,  where  they  have 
ascertained  the  light  ta  greatly  desired.  They  have  also  accepted 
a  contract  with  the  Cor[Xiration  for  increased  arc  lighting  on  the 
sea-front,  and  other  extensions  of  the  Company's  business  can  now 
be  entered  uiKin  to  great  advantage  ;  but  this  increase  of  business 
will  neetl  adaitioTial  capital,  and  a  prospectus  for  this  pur(>ose  will 
shortly  be  issued.  The  whole  of  the  Company's  plant,  machinery, 
and  mains  are  in  excellent  condition." 

firlgbton.  — The  Brigliton  Town  Council  have  succeeded  in  pre- 
venting the  Brighton  Klectric  Lighting  Company  from  getting 
further  [wwcrs  from  the  Hoard  of  Trade.  Mr.  Ingram  B.  Walker 
and  Major  Cardew,  R.E,,  who  recently  heUl  nn  cni[uiry  at  the 
Brighton  Town  Hall,  have  reported  to  the  Board  of  Trade,  briefly 
recounting  the  arguments  submitted  to  thorn.  In  their  '•  con- 
clusions "  the  inspectoi"s  re^nork  ujion  the  extensive  and  satia- 
factory  supply  of  the  company,  and  say  that  there  is  force  in 
Mr.  Hammond's  contention,  that  the  inactivity  of  the  Corpo- 
ration previous  to  1889  justified  him  in  treating  their  statutory 
powers,  obtained  in  1H83,  as  having  expired,  and  consequently 
in  ex[»ending  further  canital^  "  It  would  also  seem  as  if  this 
view  wore  at  one  time  neld  by  the  CorjKiration,  for  in  1891 
iiogoliations  for  purchase  were  so  far  advanced  that  terms  were 
agreed  u[>on  between  the  company  and  the  Ijighting  Committee 
of  the  Corporation."  They  pointe<1  out,  however,  that  since 
1HS9  there  can  havo  been  no  longer  any  doubt  as  to  the  inten- 
tions of  the  Corporation,  and  that  when  the  works  now  in  hand 
ore  completed  the  Cor[»oration  will  possess  nine  miles  of  mains, 
capable  of  carrying  60.0(M>  eJght-candle  lamps  ;  and,  after 
quoting  the  provision  that  no  order  shall  be  eranted  except 
with  tiie  consent  of  the  local  authority,  unless  there  are 
exceptional  circumstances,  state  that,  while  they  are  of  opinion 
that  *  the  company  have  some  claims  uijon  the  consideration  of 
the  Corjjoration,"  they  cannot  recommemi  the  Board  of  Trade  to 
dispense  with  the  consent  of  the  Corporation.  They  think  the 
allogAtton  that  the  Corporation  will  be  unable  to  anord  a  satis- 
factory (supply  was  not  proved,  and  state  that  the  suggestion  that 
the  local  authority  will  not  be  able  to  conduct  their  operations  at 
a  j>rorit  is  a  matter  for  the  decision  of  the  ratepayers.  Acting  on 
this  report,  the  Board  of  Trade  have  decidect  not  to  grant  the 
provisional  order  applied  for.  The  Brighton  Company  have 
now  a  Bill  before  Parliament  with  the  object  of  obtainmg  further 
powers. 

ManBlooLlghting. — A  targe  and  comulete  installation  of  the 
electric  light  Imii  beenfeuccessfully  carried  out  at  (Joodrich  Court, 
Monmoutn»hiro,  the  large  mansion  owned  and  occupied  by 
Mr.  H.  C'.  Moffatt.  The  prime  motors  are  two  oil-enginee  (Spiel  s 
patent)  of  10  h.p.  and  2^  h.p.  respectively,  driving  on  to  a  Sin. 
countershaft,  wnich  in  turn  arivea  a  Goolden  dynamo,  haWng  an 
output  of  130  volte  and  70  amperes,  at  a  speed  of  1,100  revolu- 
tions per  minute.  The  current  is  conveyed  from  the  engine-room 
{situated  at  the  base  of  the  hill)  to  the  cell-room  at  the  Court,  a 
distance  of  '2.10  yards,  by  means  of  '^'i,  cables  of  high  insulation 
laid  underground  in  three  way  bitumen  cases,  and  no  little 
difticulty  was  experienced  in  laying  the  casings  and  making 
watertight  joints  on  account  of  the  steep  gradient.  This  current 
chaTgee  a  set  of  Epstein  accumulators,  54  in  number,  capable  of 
storing  sufficient  energy  for  from  threo  to  four  days*  ordinary  con* 
sumption,  the  actual  storage  capacity  of  theee  cells  being  HOO 
ampere-hours.  The  lamps  number  about  *2.V)  and  are  fitted  m  the 
most  effective  and  artistic  manner.  The  hgbt  is  remarkably 
steady  and  brilliant,  and  presents  a  marked  contrast  to  the  gas  and 
oil  formerly  in  use.  The  whole  of  the  indoor  arrangements  will 
be  under  the  sole  management  of  the  butler,  who  has  charge  of  the 
fourlargedouble-poleswitchboards  which  control  the  voriouflcircuite, 
whilst  the  caro  of  the  engines;  is  entrusted  to  the  eatato  oarper 


366 


THE  ELECTKICAL  ENGINEER,  A^RlL  7,  1893. 


feer.  When  the  oonaumption  of  current  ia  normal  it  is  only 
neoeeaary  to  run  the  large  engine  for  five  hours  for  charging 
parpoeee  twice  a  week,  anu  bbo  amount  of  oil  used  by  the  large 
en^ne  at  fall  load  being  ab  the  rate  of  1^  gallons  of  benzoline  per 
hour.  The  actual  running  cost  is  very  small,  being  merely  the 
oost  of  the  benz»line,  which  at  It*,  a  gallon  is  etjuivalent  to  a  weekly 
expenditure  of  15s.  plus  waste  and  occasional  Limp  renewals. 
This  is  a  vast  improvement  on  the  method  of  lighting  by  gas 
from  the  absence  of  iU-eflectM  on  the  valuable  decorations  and 
paintings.  The  materials  employed  ttiroughont  the  instaUation 
are  uf  the  highest  ijualitv  and  nnish,  and  the  whole  of  the  work  has 
been  carrie<i  out  under  the  direct  supervision  of  Mr.  J.  B.  Cumber- 
land, electrical  engineer  to  the  iirm  of  Me»»ra.  W.  0.  Hooper  and 
L^ozer,  electrical  engineers,  of  Northampton  and  Scaflbrd,  wno  have 
'already  Lighted  many  country  houses  by  electricity. 

Hftllfaw.— Mr.  T.  P.  Wihnshurst,  the  recently-appointed  elec- 
trical engineer  to  the  Halifax  Corporation,  has  presented  a  report 
to  the  Town  Council,  in  which  ho  recommends  the  adoption  of  the 
system  known  as  *' alternating  current  at  high  pressure/*  Ho 
points  oat  that  this  system  has  daring  recent  years  made  enormous 
•tridefl  in  all  parts  of  the  world,  and  that  out  of  some  58  systems 
at  work  or  in  course  of  construction  in  the  United  Kingdom  more 
than  40  are  operatcil  on  tliif>  system.  It  has  been  adopted  by  the 
Corporatione  of  Hudderstield,  Portsmouth,  Worcester,  Dublin, 
and  Bristol.  He  remarks  that  the  system  is  an  economical  ono 
it  best  evidenced  by  the  substantial  dividends  which  are 
already  being  paid  by  companies  working  on  it,  and  as  t-o 
its  reliability  the  best  evidence  is  fihat  in  the  great  majority 
of  stations  breakdowns  arc  practically  unknown.  He  is 
in  favour  of  the  old  Salvation  Army  barracks  in  Stead  street, 
where  a  substantial  building  belonging  to  the  Corporation  is 
already  erected.  It  is  conveniently  situatect  as  re^i^ards  the  com- 
pulsory area,  and  also  with  regard  tofuturo  extension  of  the  town, 
which  will  probably  take  place  in  a  southerly  and  westerly  direc- 
tion. The  present  building  would  accommodate,  by  a  comimct 
arrangement  of  vertical  engines  and  rooe-driven  dynamos,  eight 
engines  each  driving  IWunit  dynamo,  'JU  engrincs  driving  .*rt>-unit 
dynamo,  and  four  engines  each  driving  5l>arc  light  dynamo  ;  also 
six  boilers,  each  of  2oO  h.p.  This  would  probably  bo  eutliciont  for 
5<),(X)0  to  fiO.OOO  H-c.p.  lam[}s  wired.  He  recommends  that  through- 
out the  streets  mentioned  in  the  proviflional order  as  the  compulsory 
area  high-pressure  mains  should  belaid,  and  that  twoaub-atationd, 
ono  near  the  Town  Hall  and  one  near  the  Post  Oflice,  should  be 
erected.  From  these  low-pressure  cables  would  radiate,  supply- 
ing current  to  the  princi{>al  adjoining  streets.  If  laid  on  the  plan 
ttUffKeeied,  the  high-pressure  mains  and  the  low-pressure  cables 
'  sumoient  for  present  re^{uiremeiits,  and  the  piping  tor  low-pressure 
mains  throm^hout  the  area,  would  prababfy  cost  not  more  than 
£12,000.  He  recommends  the  laying  down,  in  the  first  inntance, 
of  the  following  plant :  Three  boilers,  two  engines  and  dynamos, 
each  of  100  units,  and  one  engine  of  50  unite,  thus  providing  for 
5.000  8-c.p.  lamps  burning  at  once,  and  the  boiler  power  for 
10,<K)0  lamps,  with  ample  reserve  in  each  case.  The  total  esti- 
mated coet  of  this  plant  is  put  down  at  £23,(iUU.  It  is  also  urged 
that  a  email  scheme  of  street-lighting  by  electricity  should  be 
carried  out  in  the  more  central  Htreet«,  as  it  would  render  the  town 
more  attractive,  and  would  popularise  the  electric  light  and  assist 
its  spread. 

Stioredltoh.  — The  Ohbe  has,  in  its  issue  of  the  6th  inat.,  an 
article  on  electrical  progress,  ia  which  it  calls  the  attention  of 
Other  municlpntitieH  to  tne  action  of  Shoreditch  in  establishing 
electric  light  supply.  St.  Puncras  had  brought  the  power  supplv 
within  the  reach  of  all,  charging  l\d,  a  unit.  But  the  Shorcaitch 
[)eople  will  be  better  off  even  than  thi^j,  for  they  will  probably  be 
able  to  buy  electric  |K)wor  at  tM.  [>er  unit,  which  will  be  about 
eqaal  to  gas  at  lOd.  per  thousand  cubic  feet.  The  article  con- 
tinues :  *'  It  will  pay  any  manufacturer  who  now  employs 
a  gas-engino  in  his  work  to  dispose  of  the  engine  at  half 
its  original  cost,  or  even  less,  and  to  purchase  with  the 
prooeeofl  of  such  sale  an  electromotor,  which  will  do  the 
Inme  amount  of  work  for  him,  and  will  cost  him  ronsider- 
[mbly  less  for  running  ex[)onses.  Moreover^  there  will  then  be  no 
*  engine  to  retiuire  attention,  for  the  motor  will  derive  its  current 
from  the  wire  led  into  the  nremisos,  and  will  be  controlled  by  a 
simple  hand-switch  at  a  touch  of  the  finger.  The  striking  feature 
of  the  Shoreditch  scheme,  shortly  to  be  carried  into  effect,  is  the 
utilisation  of  the  dust  refuse  as  fuel  for  the  generation  of  steam 
wherewith  to  actuate  the  dynaraoH  and  produce  eleofcricity  for 
both  light  and  motive  power.  The  consumption  of  the  ashbin 
refuse  will  likewise  servo  to  heat  water  for  the  public  baths  and 
waahhouses,  so  that  a  saving  will  be  etfocted  in  more  ways 
than  one.  The  St.  Pancras  authorities  had  to  expend  £2,306 
lost  year  on  coal  alone,  and  this  item  constituted  rather  more 
than  one-third  the  total  coet  of  their  electricity  production.  Fuel 
cost  them  seven  farthings  per  unit,  out  of  a  total  cost  per  unit  of 
a  fraction  under  5d.  Thus  it  is  not  at  all  unreasonable  to  ex[)ect 
that  the  St.  Leonard's  (Shoreditch)  Vestry  will  bo  able  to  sell 
electricity  for  lighting  at  4d.  per  unit,  which  is  cheaper  than  it  is 
■old  anywhere  in  the  United  Kingdom,  and  is  equivalent  to  gab  at 
2b.  6d.  per  1,000  cubic  feet.  Even  at  Newcastle-on-Tyne,  with 
abundant  coal  close  by,  the  rate  is  as  high  as  ^^d.  The  collection 
and  disposal  of  the  ashbin  refuse  now  costs  £.3.000  per  annum  in 
St.  Leonard's  parish,  but  when  burned  in  the  destructor  it  will 
merely  cost  £1,250  for  collection,  and  thus  £1 ,750  or  thereabouts  will 
be  saved  annually.  Used  as  fuel  for  generating  electricity,  it  will 
take  the  place  of  coal  to  the  extent  of  £1,1^00,  and  in  heating  water 
for  the  baths  also,  to  the  extent  of  some  £500  more,  so  that  the 
total  saving  to  the  parish  may  be  4et  down  at  £8,450  per  annum. 
The  proposal  at  first  sound*  almost  too  good  to  be  true,  but  there 


can  be  no  real  doubt  of  its  feasibility,  and  the  adoption  of  bb« 
scheme  marks  a  new  departure  in  economic  lighting  by  the 
now  illuminant.  The  Shoreditch  region  ought  to  prove  an 
excellent  field  for  tho  general  adaptation  of  electricity  on  a  com* 
mercial  basis,  because  the  shops  keep  open  late  every  nighty  at  a 
vaf>t  outlay  for  gas,  and  there  is  no  slack  season.  Private  resi- 
dents, too,  do  not  leave  town  for  long  periods,  locking  up  tb^ 
houses  half  the  year  and  consuming  no  light,  as  tho  more  fashion- 
able dwellers  in  the  West  are  apt  to  do.  The  demand,  oooo 
oaUiblished,  is  sure  to  be  continuous.  It  is  possible  that  the 
vestries  of  St.  Pancras,  Shoreditch,  and  Islington  may  ultimately 
arouse  not  a  little  envy  in  other  tiuarlers  oT  London  where  do 
effort  is  mrde  to  retain  such  a  source  of  income  in  the  hands  of 
the  parochial  authorities,  and  public  Lighting  companies  are  allowed 
to  obtain  possession  of  the  field." 

Qntldford. — At  the  meeting  of  the  Guildford  Sanitary  Authoritv 
last  week,  the  Electric  Lighting  C-ommittcc  reported  that  tbey  baa 
considered  the  report  of  Wr.  J.  N.  Shoolbrod  on  the  subject  of 
electric  lighting  in  Kuildford,  and  they  had  obtained  information 
OS  to  the  probable  cost  of  a  provisional  order  for  the  supply  by  the 
Authority  of  electricity  in  the  district,  and  they  found  that  tJie 
cost  of  obtaining  a  provisional  order  was  (approximately)  £300. 
The  committee  hod  come  to  tho  conclusion  that  the  Council  would 
be  best  advised  not  to  withhold  their  consent  to  the  grant  by  the 
Board  of  Trade  of  a  provisional  order  for  supplying  electricity  ia 
the  district  by  a  private  company  providing  that  conditions  satis* 
factory  to  tho  Council  could  be  arranged,  and  that  the  usual 
provision  was  iuBortod  in  the  order  for  the  pale  to  the  Council  of  the 
undertaking  upon  ctiuituble  terms  and  within  a  reasonable  period, 
and  they  reoommonded  that  a  reply  to  this  effect  should  be  given  to 
the  gentlemen  who  approached  tho  C'Ouncil  on  this  subject.  This 
report  was  signed  by  \V.  Swayne  (mayor),  John  Cable,  \V.  Wells, 
R.  Salsbury,  H.  Peak,  Richd.  Mason.  Air.  Cable  moved  the  adoption 
of  tho  re[X)rt.  It  would  be  romembored  that  the  Authority  was 
approached  by  a  number  of  gentlemen  belonging  to  tho  town  with 
regard  to  the  electric  light.  No  answer  had  as  yet  been  giveo» 
and  it  was  because  of  that  that  the  latter  clause  was  inserted. 
They  felt  that  they  ought  not  to  act  any  longer  as  the  dog  in  the 
manger,  but  that  they  should  allow  a  com[>aoy  to  start  supposing 
they  made  arrangements  that  it  would  not  ultimately  become  a 
monopoly  in  tho  town*  as  the  gas  company  hod  been.  He  believed 
that  some  such  arrangement  as  that  would  meet  with  the  general 
approval  of  the  town.  Mr.  F.  Wheeler,  in  seconding,  said  that 
Mr.  Cable's  explanation  as  to  the  paragraph  about  the  private 
com[jany  had  allayed  his  fears.  He  at  first  feared  that  the  com- 
mittee were  willing  that  a  regular  trading  comjiany  should  under- 
take the  lighting.  Mr.  M.  C/olobrook  was  sorry  to  see  the 
ro|X)rt  worded  as  it  was,  beciuse  he  should  have  liked  to  have 
seen  the  Corporation  take  the  matter  in  hand,  and  do  the  lighting 
themselves.  They  would  have  the  Town  Mills  in  hand  before 
long,  and  he  understood  that  (lart  of  the  reason  for  keeping  the 
electric  lighting  back  so  long  was  to  first  obtain  the  mills,  and 
that  then  the  Corporation  would  have  gone  into  it  and  done  it 
themselves,  giving  the  rateimyera  tho  benefit  of  anv  profit  which 
might  be  derived  from  it,  and  having  the  whole  and  sole  control 
of  It,  not  at  some  future  date,  but  at  the  commencement.  Mr. 
Wrist  also  thought  that  the  object  foremost  in  their  minds  in 
endeavouring  to  secure  tho  millK  was  for  tho  purposes  of  the 
electric  light.  Mr.  Taylor  said  he  regretted  tho  second  paragraph  of 
the  report.  He  thought  it  would  have  been  advisable  if  the  com- 
mittee hod  taken  a  little  more  time  to  con«ider  before  abandoning 
altogether  tho  idea  of  the  Corporation  lighting  the  town  by  elec- 
tricity. He  was  impressed  with  tho  fact  that  the  negotiations  for 
the  Town  MilU  were  boj^o^l  on  the  supposition  that  they  were 
likely  to  carry  out  electric  lighting.  The  second  paragraph 
seemed  an  entire  abandonment  oi  the  idea  of  the  lighting  oeing 
done  by  the  Corporation,  which  he  rt^ettod  very  much. 
Ho  was  unwilUng  to  abandon  the  idea,  as  he  thought  the 
C«r|x>ration  ought  to  take  the  lighting  in  their  own  hands. 
Mr,  H.  Peak  said  that  the  committee  would,  he  was  sure,  be  glad 
to  hear  the  strong  expressions  in  favour  of  the  adoption  of  the 
electric  light.  The  committee  were  also  in  favour  of  it,  but  when 
certain  figures  wore  put  before  them  thoy  felt  that  it  was  a  matter 
which  could  hardly  be  dealt  with  at  present,  although  the  time 
was  certainly  coming  when  (iuildford  ought  to  have  the  electric 
light,  as  many  towns  of  less  importance  had  already  got  the  light. 
He  did  not  think,  however,  that  the  members  of  committee  had 
any  idea  of  the  matter  being  entirely  shelved.  He  certainly  had 
no  such  idea,  but  the  committee  wore  informed  by  the  clerk  that 
any  coin[»any  proposing  to  get  a  provisional  order  would  first 
have  to  apply  to  the  Corporation,  and  thut  entirely  altered  their 
feeling  in  the  matter.  \o  company  could  introduce  the  elec- 
tric light  as  a  private  company,  hoping  to  make  it  a 
paying  concern^  without  first  getting  the  consent  of  the  Cor- 
poration to  do  80  ;  therefore,  they  were  not  put  quite  in  the 
position  which  one  or  two  gentlemen  seemed  to  oonsider.  He 
noped  the  time  would  shortly  arrive,  when  they  would  see  the 
electric  light  proL>erLy  established  in  Guildford.  The  Mayor  said 
tho  Corporation  nad  only  received  the  one  application.  The 
committee  hod  spent  u  great  deal  of  time  in  considering  the 
matter,  but  they  could  not  eeo  their  way  to  adopt  the  eleotrio 
light  at  present,  in  consetjuence  of  its  being  sucn  an  expensivo 
undertaking.  Mr.  Salsbury  said  the  committee  felt  that,  con- 
sidering the  large  amount  of  money  they  were  already  pledf^ed  to 
spend  in  the  next  few  years,  they  wore  not  at  present  justified  in 
increasing  the  burdens  of  the  ratepayers.  If  they  went  in  for  it 
at  all  they  would  have  to  go  in  for  it  thoroughly,  which  would 
mean  a  cost  of  £25,000  or  £30,000,  and  he  did  not  think  they  could 
at  present  recommend  tho  Council  to  spend  that  money.  The  Town 
Clerk  said  that  the  application  received  in  November,  1S91,  from 
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tome  gentlemen  of  the  town,  vrtm  to  Uy  pipei  ftcroes  or  under 
itovatA  without  their  obtaininf?  any  parliamentary  powers,  and  he 
WM  prepared  from  the  beginning  to  adrise  th?  Authority  that  they 
]tad  no  power  to  grant  such  an  application.  With  r^ard  to  the 
eonsent  of  the  Authority  being  necesRary  to  the  obtaining  of  a  pro- 
visional order,  it  was  oerfectly  true  that  ihe  Board  of  Trade  nad 
^ower  to  diapense  witn  that  consent  if  under  circumatancee  they 
thooffht  it  necessary,  but  it  would  retjuire  a  very  Rtron?  case  to 
mdnce  the  Board  of  Trade  to  dispen&e  with  it.  Mr.  Colebrook 
thought,  after  the  diacuaaion  which  had  taken  place,  that  the 
time  was  not  quite  ripe  for  undertaking  the  liglitin^  of  the  town 
by  electricity,  and  he  considered  it  would  be  best  to  refer  the 
report  back  to  the  committee,  who  could  bring  another  report 
before  the  Authority  if  they  obtained  any  fresh  information.  He 
moved  nn  amendment  to  this  effect,  which  was,  however,  defeated. 
The  original  motion  was  then  carried, 

Birkenhead.— At  a  special  meeline  of  the  Finance  Committee 
of  the  Birkeohetkd  Town  Council  on  the  *24th  March  the  report  of 
tfc«  flpecial  subcommittee  appointed   to  consider  the  uaeation  of 
the  truntifor   of  the    Birkenhead    Electric    Lighting    Provisional 
Order,  \S\Hi,  was  submitt^.     The  report,  a  most  interesting  and 
Munpleto  one,  stated    that   in  the  year    I8>*'2,  when  the  Electric 
Uehting  Act  was    passed,  the  Town  Council   of  Birkenhead,   in 
oruer  to  keep  the  power  of  supplying  electricity  to  the  public  in 
tbcdr  own  hands,  applied  to  the  Board  of  Trade  for  a  provisional 
order,  but   as  the  only  form   in  which  the  Board  would  issue  the 
order  was,  in  the  opinion  of  the  Council,   of  an  altogether  objec- 
tionable and  impracticable  cban\cter,  further  action  in  the  matter 
wu  dropped   for   the   time.     In    IsH8    a  further  Act  was  passed 
vhich  amended  in  many  important  detaihn  that  of  1S82.  bat  pre- 
icribed  that  a  company  supplying  electric  light  to  any  district 
should  have  a  monopoly  of  tne  right  for  4*2  years.     To  prevent 
t^is  a  proxHsional  oraer  under  the  Act  wafl  applied  for  by  the  Cor- 
poration, and  in   1890  they  obtained  such  orrler,  conferring  upon 
them  certain  rights  and  powers.     Under  the  order  the  Corpora- 
tion were  within  a  period  of  two  yearn  after  the  commencement  of 
the  order  (now  long  since   expired)  to  lay  down   mains,  etc.,  to 
mpply  electricity   within   a  certain    prescribed   area.      It    thus 
happened   that  the  Corporation  were    already,  so  to    speak,   in 
default  as  regarded  the  carrying  out  of  the  works  contemplated  by 
the  order,  and  it  was  now  within  the  power  of  the  Board  of  Trade 
to  revoke  the  order  alto^ther,  but  naving  regartl  to  the  whole 
circumstances,  and  the  bonAjidf  action  the  Corftoration  had  taken 
since  they  became  possessed  of  powera,  the  »[>ecial  subcommittee 
were  not  apprehensive  of  losing  these  powers  immediately.     Even- 
tually the  Council  referred  the  matter  to  the  Finance  (  ommittee 
to  consider   and   recommend  the  Council  as  to  the  steps    to  be 
taken.     Em^uiries  and  n^otiations  were  carried  on,  the  majority 
of  the  sub  committee  being  inclined  to  bring  about  a  transfer  of 
ihe   powers  of   the  Corporation   to    a   company,    provided  terms 
favourable   to  the  town  could  be  obtained  which  would  also  be 
acceptable  to  the  Board  of  Trade.     The  sub-committee  were  in 
favour  of  bringing  about  an  agreement  with  the  Brush  Electrical 
And  Engineering  Company,  Limited,  whereby  the  Council  could 
again  obtain  possession  of  the  provieional  order  and  the  under- 
taking established  under  it  from  the  local  com|)any  at  the  end  of 
a  period  of  *2l  yearn  instead  of  4:2,  on   the  basis  of  purchasing  the 
work  with  value  for  goodwill,  etc.     They  were  also  in  favour  of  an 
ei|ua]  division  of  the  protits  between  the  Corporation  and  the  com- 
pany, after  allowing  for  depreciation,  maintenance,  and  accumula- 
tive pro6t  to  the  company  of  10  per  cent.     However,  during  theee 
nOKOtiations  the  sub-committee  had  been  watching  the  development 
of  the  various  sy.^tems  in  use,  <ind  bad  noted  the  action  taken  in  other 
towns,  and  they  gradually  came  to  the  conclusion  that  it  would 
be  unwise  to  recommend   the  Council  to  part  with  their  powers, 
having  regard   to  the  fact  that  serious  difficulties  might  arise  in 
connection  with  a  transfer  to  a  company  even  if  terms  were  afrreod 
to  on  both  sides.    In  arriving  at  this  conclusion  the  sub-oommittee 
were  guided  by  the  facts  that  -.  Experience  had  shown  that  elec- 
tricity could  be  produced  so  as  to  pay  a  profit,  and  it  was  not 
nareasonablo  to  anticipate  a  reduction  in  the  present  costliness  of 
production  and  supply  ;  a  large  number  of  corporations  and  public 
Dodies  have  now  taken  up  the  powers  conferrea  upon  them  by  their 
orders,  and  at  the  present  time  are  RUpplying  electricity  within 
their  district  with  favourable  results,  and  in  »orae  instances  the 
lesults   Bnuncially    have   been    very  saliffactor>-  ;    a   corfforation 
supplying    electricity    retains    control    of    the    streets ;    in    the 
ease  of    a  corporation   the   management  is   voluntary   and    not 
by  means  of  a  paid  board  of  directors  ;  a  corporation  can  borrow 
money  as  a  rule  on   more  favourable  terms  than  a  coiuijany  ;  cor- 
porations  owning   gasworks  and  supplying  electricity  would  be 
able  to  make  favourable  term^  with  regard  to  fuel  and  the  delivery 
of  coal,  and  perhap«^  the  electric  works  could  even  in  some  instances 
be  enclosed  and  included  within  the  gaitworks  premises,  and  there 
need  be  no  fear  of  undue  competition  between  gas  and  electricity, 
both  of  which  might  be  pushed  to  the  utmost  with  advantage,  and 
in  the  event  of  the  depreciation  of  the  one  undertaking  the  other 
woald  improve,  and  the  ratepayers  would  obtain  the  advantage 
eitlMr  way.     The  sab-committee,  therefore,  recommended  *'  That 
hsTlBf  regard  to  all  circumstances  it  is  oodesirableto  continue  ne^o- 
tiitionsfor  the  transfer  of  the  powers  of  the  Corporation  under 
the  Birkenhead  Electric  Lighting  Order,    1890,  to  any  company 
body,  or  person,  and  that  the  Council  should  itself  carry  out  the 
proviaiouB  of  the  Birkenhead  order. ''     Unless  the  Council  deter- 
mined to  proceed  to  carry  out  the  provisions  of  the  order,  and  to 
supply  electricity  within  the  borough  without  undue  delay,  in  all 
probsAiiity  the  Board  of  Trade  would  withdraw  from  them  the 
powers  they  now  possessed,  and  it  was  most  likely  that  powers 
would  be  conferrea  upon  some  company  which  would  be  prepared 
loaapply  eleetricity  to  the  exclusion  of  the  Corporation  for  a  period 


of  42  years.  The  report  oooolndes  :  "  To  sum  up  the  position  of 
aSairs,  the  Council  hare  two  ooorses  open  to  them.  They  can 
carry  out  the  order  themselves,  and  if  they  determine  to  do  so  no 
time  should  be  lost  in  taking  action.  This  course  the  special  sub- 
committee unhesitatingly  recommended,  or  they  can,  perhA|Mii,  agree 
with  some  company  for  the  transfer  to  such  company  of  their  powers 
under  the  order.  This  ooorse  would,  in  the  opinion  of  the  special 
subcommittee,  be  unwise.  If  neither  of  these  courses  are  adopted, 
the  Council  will  most  certainly  hMe  its  powers,  and  will  be 
practically  helpless  in  the  event  of  a  company  applying  to  the 
Board  of  Trade  for  an  order  to  supply  electricity  within  the 
borough,  though,  of  course,  in  this  ease,  an  attempt  could  be 
made  to  obtain  some  clauses  and  provifiions  for  their  protection, 
and  for  the  protection  of  the  interests  of  the  public  After  con- 
sidering this  report,  the  Finance  Committee  resolved  that  the 
report  be  adopted,  and  that  the  C-ouncU  be  recommended  to 
authorise  the  committee  to  proceed  to  carry  out  the  provisions  of 
the  order  of  1890,  with  power  to  call  in  experts,  engineers,  and 
advtsen),  and  to  take  all  nece.ssnry  Rteijs  in  the  matter.  ' 

Soarborongh— Keport  by  Mr.  Barnard  X>rake.  — At  the 
meeting  of  the  Scarborough  Town  Council  on  the  *J9th  ult..  the 
Sanitary  and  Lighting  Committee  reported  that  they  bad  met  on 
March  J3,  and  com^idered  the  minutes  of  meetings  of  the  Electric 
Lighting  Sub-Committee  held  on  the  15th  and  20th  davs  of  March. 
Thiii  committee  reported  that,  on  the  farmer  date,  they  received 
the  foUowinc:  report  from  Mr.  Bernard  Drake,  explaining  why  he 
reported  in  favour  of  a  pressure  of  2,000  volts  : 

Oakf.ral  Systtm. — The  system  of  laying  the  mains  in  cast-iron 
pipes  with  junction-boxes  at  iotetvab  is,  I  consider,  the  best  that 
could  be  adopted,  as  it  enables  additional  cables  to  be  drawn  in 
or  repairs  effected  without  disturbing  the  roads.  Any  system  of 
sheatned  cables  or  conductors  run  in  witli  bitumen,  as  used  at 
Liverpool  and  elsewhere*  necessitates  the  roads  being  broken 
whenever  any  extension  is  reijuired.  It  is  very  desirable  that  aa 
efficient  sjrstem  of  ventilation  of  the  pipes  should  be  provided,  to 
which  point  no  reference  is  made  in  tne  company's  letter.  If  pos< 
sible,  a  continuous  current  of  air  should    be  forced   through  the 

Elpes,  which  will  effectually  remove  any  danger  from  the  accumu- 
.tion  of  gases,  and  prevent  the  mildewing  of  the  conductors. 
TraH^form*:r  Hoxe*.—\  approve  of  the  general  arrangement  of 
transformer- boxes,  and  I  consider  it  advisable  that  theee  sbould  be 
sunk  in  the  streets  wherever  possible,  but  I  most  take  exception  to 
the  iron  covers  which  it  is  proposed  should  be  let  in  flush  with  the 
pavement.  Although  I  am  aware  that  these  are  permitted  in  some 
towns,  it  is  found  that  the  roughness  of  the  plates  soon  wean  off, 
and  they  become  a  aouroe  of  danger,  especially  in  wet  weather. 
At  the  end  of  Clause  9  in  the  Scarborough  provisional  order  will 
be  found  the  following:  "Every  such  box,  including  the  upper 
suriace  or  cover  thereot  shall  be  constructed  of  such  materials, 
and  shall  be  constructed  and  maintained  by  the  undertakers  in 
such  a  manner  as  not  to  be  a  source  of  danger,  whether  by  reeeon 
of  inequality  of  surface  or  otherwise  *"  Coder  this  heading  I  would 
suggest  that  the  company  be  requested  to  construct  the  cover  of 
all  transformer-boxes  and  junction-boxes  in  the  form  of  a  frame 
filled  in  with  rough  cemeot,  wood  blocks,  asphalte,  or  other  ap- 
proved material,  the  ironwork  which  is  flush  with  the  pavement 
to  be  reduced  as  far  as  practioable  and  suitably  roughened.  I  may 
add  that  this  system  is  insisted  upon  in  London,  and  the  necessity 
would  be  much  greater  in  a  hilly  district  such  as  Scarborough.  I 
enclose  a  tracing  showing  this  modification. 

Sajtiy  FuKM. — No  details  are  Shawn  as  to  the  safety  fuses  to  be 
provided.  There  should  be  fuses  of  approved  length  and  construc- 
tion in  both  the  positive  and  nentive  poles  of  the  primary  and 
secondary  circuits  before  they  leave  the  transformer- boxes ;  also 
each  transformer,  or  in  the  case  of  low -tension  oetwork,  each  bank 
of  transformers  sbould  be  fitted  with  appliances  as  prescribed  by 
the  Board  of  Trade  to  put  the  system  to  earth  in  the  event  of  any 
accidental  connection  being  established  between  the  primary  and 
secondary  circuits.  No  such  arrangemeot  is  shown  in  the  details 
forwarded  to  me. 

Rovlt  o/th^  Cahi*  —I  should  advise  the  cables  being  run  under  the 
footpaths  in  preference  to  the  carriageways,  as  this  has  been  found 
elsewhere  to  be  preferable.  In  the  first  pwce,  the  tents  which  have 
to  be  erected  round  the  junction-boxes  whUe  connections  are  being 
made,  or  alterations  effected,  would  interfere  with  the  carriage 
traffic  ;  and,  secondly,  it  is  more  difficult  to  keep  the  juaction- 
boxes,  etc.  in  efficient  repair  if  subjected  to  the  heavy  traffic  of  a 
road.  The  cable  should  be  carried  from  the  generating  station  by 
such  a  route  to  the  com pulsor7  area  and  other  paru  of  the  town,  as 
will  reduce  as  far  as  possible  tbe  loss  in  transmission  and  the  con- 
sequent risk  of  inequality  pnxluced  in  the  Ugbta.  No  doubt  in 
time  the  company  will  avail  themselves  of  the  rights  granted  to 
them  under  the  pro^'isional  order,  by  laying  the  service  mains  in 
all  the  principal  streets  as  applk^oa  may  be  made  from  time  to 
time  by  consumers,  but  in  arranging  the  course  of  the  first  mains, 
the  above  consideration  should  be  borne  iu  mind.  I  may  say  that, 
as  far  as  1  can  judge  witboat  paying  a  special  visit  for  the  purpose, 
the  route  shoa-n  in  the  enclosed  plan  is  satisfactory,  but  I  should 
prefer  that  the  C-orporation  should  consult  with  their  borough 
surveyor  on  this  point. 

Ca/>/«>t.— The  insulation  resistance  of  the  primary  cables  men- 
tioned in  the  company's  letter  sboald  be  sufficient,  but  it  will  ba 
advisable  to  stipulate  that  evavv  leogth  of  cable  shall  be  individu- 
ally tested  in  the  tanks  before  learine  the  works,  and  a  reoord  of 
these  provided  if  requested.  I  sboold  be  glad  to  have  a  sample  of 
the  fuses  it  is  proposed  to  nasi,  and  a  detailed  drawing  showinsp 
h3w  these  are  attached  to  tbe  traoaformer,  and  the  cables  led 
from  them  to  the  primary  and  eeoondary  circuits.  Tbe  qucstfcw, 
however,  relating  to  these  ssmnlss,  and  also  to  tbe  foaea  and  safetv 
apparatus,  need  not  delay  tbe  uylDg  of  the  pipO*  which  I  9as  '* 
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your  enoloaare  have  already  been  delivered.     I  need  hardly  eay 

that  every  effort  sliould  bo  made  to  get  the  layiiie  completed,  and 
the  roads  made  ?ood,  before  your  season  commences. 

The  town  clerk  was  then  instructed  to  write  Mr.  Drake  and 
point  out  to  him  that  in  the  agreement  between  the  Corporation 
and  the  Scarborou(fh  Electric  Supply  Company,  Limited,  it  If 
provided  that  "wherever  the  consumers  are  autHciently  close  to 
one  another  the  distribution  shall  be  by  means  of  low  tension 
mains  fed  from  sub-atations/'  that  no  sub-st^tiona  are  shown  on 
the  plane  submitted  by  the  company  to  the  Corporation,  or 
referred  to  in  the  letter  received  from  the  secretary  of  the  com- 
pany, or  in  Mr.  Drake's  rei>ort  of  March  '2nd,  but  that 
transformer-boxes  are  mentioned  in  the  secretary's  letter  and 
Mr.  Drake's  report,  and  ask  Mr.  Drake  if  tranafonner-boxefl 
are  the  same  as  sub-stations,  and  if  not,  what  is  the  difference 
between  them,  and  if  there  is  any  difTerence  between  transformer- 
boxes  and  sub-stAtiontt,  whether  the  former  answer  the  same 
purpose  and  are  ecjually  as  cfticient  as  the  latter.  The  meeting 
was  afterwords  adjourned  to  March  20th,  when  the  membors  of 
the  Bub-committoe  met  and  considered  a  tetter  from  Mr.  Bernard 
Drake  in  reply  to  the  town  clerk's  letter  of  March  15th,  and  also 
the  plan  sent  in  by  the  Scarborough  Electric  Supply  Company. 
It  was  then  resolved  that  the  committee  recommend  that  Mr. 
Bernard  Drake'8  report  of  M&reli  2nd  be  approved  and  adopted, 
and  that  the  town  clerk  be  instructed  to  sona  a  copy  of  Mr.  Drake^s 
report  to  the  company,  and  inform  them  that  they  must  carry  out 
the  roiiuireraents  containe<i  in  such  report  and  must  submit  plana 
showinf;  the  mode  in  which  such  recjuircments  will  be  carried 
out,  and  to  inform  thorn  that  the  low- tension  service  must  be  Inid 
throughout  the  whole  of  the  compulijory  area  and  should  be  also 
laid  in  Huntries-row.  The  Sanitary  and  Lighting  Committee 
approved  these  recommendations,  and  now  submitted  them  for  the 
approval  of  the  committee.     The  minutes  were  cooBrmed. 
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6439. 
6446. 

6466. 

6470. 
6475. 

6478, 

6489. 

6517. 
6532. 
6651. 

6666. 

6559. 
6565. 

6573. 

6579. 


Thomas    Edmund 
4t2,    Reighton  -  road , 


Mafich  27» 
ImproveraenU    la  eleotrlo   switcliefl. 

Marsh    and    Thomas    Ceorpo    Poole, 
Upi>or  Clapton,  London. 

An  apparatus  for  Bbowlng  tbe  phenomena  of  the  ezpan- 
alon  of  crystals  and  other  substances  by  beat  prodnood 
by  electric  force.  Jiiinos  Swift,  HI,  Tottenham  CouiL 
road,  Ivoridon, 

ImproTomoata  in  elootrlo  arc  lamps.  SiemeoR  KrotherK 
and  Company,  Limited,  and  John  Nebe],  28,  South- 
(uupton-buildings,  Chancery -lane,  London.  (Cx>mplete 
specification  ) 

Improvements  In  electrical  measuring  Instraments. 
Benjamin  JoHO[»h  Harnard  MilU,  'J.'i,  .Southampton-build- 
iof^B,  C-han eery  lone,  London.  (Arthur  Kdwin  Kennelly, 
United  States.) 

Improvements  in  means  and  apparatus  for  varying  the 
speed  of  electromotors  or  tbe  eleotromotlTe  force  of 
eleotro-dynamos.  ,Ioseph  John  Kickhrdh,  47,  LincolnV- 
inn-tield?,  London. 

Improvements  In   and   relating  to   dynamo-cleotrlc  ma- 
cbloes  and  motors,  and  to  olroulta  for  use  In  oonnoo- 
tlon  tberowith.     Klihu  Thomson,  4o,  Southampton  buikl- 
ings,  Chancery-lane,  London.     (Complete  specilication,) 
Maiicii  *28. 

Kloetrlc  alarm  In  algnal-boxos,  wborcby  railway  colli- 
sions may  be  avoided,  wltb  or  wltbout  tbe  aid  of 
additional  signals.  <  (oorgo  Currington  Pu  rvif,  4H, 
Burolay  plftco,  Edinburgh. 

Induction  system  of  eleotrlo  beating  and  for  other  ascs. 
Saiiuiol  H.  Jenkins,  77,  Colinoro-row,  Birmiii^diani. 
(Complete  speciticiition. ) 

Apparatus  for  recording  excess  currents  in  tbe  working 
of  electromotors  for  traotlon  and  otber  purposes. 
Cisbeit  Kftpp,  ;U,  L'arliament-street,  Wof*tmin8ter. 

A  pyro^leotrlo  generator,  an  apparatus  whereof  sueh 
generator  is  an  element,  a  process  carried  out  by  the 
aid  of  such  apparatus,  and  a  new  compound  gas  made 
by  such  process.  Thurston  Gordon  Hall,  IS,  Buckini,'- 
ham-fitreet.  Strand,  London.     (Complete  specitication.) 

Improvements  In  eleotrloal  Instraments  for  medical  pur- 
poses. Henry  Harris  Lake.  4.'),  Southauiptnn  buildings, 
Chancery  lane,  Ix)ndon.  (Boyd's  MctlicoElecLrical 
Vitalizer  Company,  United  States.)  (Coraplolo  s[>ecilTca- 
tion.) 

Improvements  in  eleotrlo  heating  apparatus.  Mark 
Wesley  Uowey,  45,  Southaniptonbuildin^rt,  Chancery- 
lane,  London.     (Complete  sj^eoilicaiion. ) 

An  improvement  In  dry  voltaic  cells  and  in  conducting 
connections  for  tbe  carbons  of  these  and  other  eleotrlo 
cella.  Siemens  Brothers  and  Con)|)any,  Limite^i,  and 
£ugen  Fordinand  Aut^ust  Obach,  '2>>,  Southampton-build 
iogs,  Chancery- lane,  London,     ((.'ompleto  specilication.  ] 

Improvements  relating  to  voltmeters.  Frederick  Brown, 
H7,  Clmncury-lauo,  Ix>ndon,     (Complete  j*peciHcation.) 

ImprovemonU  in  eleotrleally-heatcd  radiator.  Willia 
Mitchell,  35,  Southampton-buildinf^s,  London.  (Com- 
plete specification.) 


March  2ft. 
6C0o.  Improvements  In  diaphragms  for  use  In  electrolytic  pro- 

oeasea       Eh  win    Tliorley    l^arkor.     Newbridge     Hou'C, 

Tettenhall-roftdj   Wolverhampton. 
btilH.  ImprovemonU  In  street  and  lllce  boxes  for   eontalntng 

transformers    used    In    electrical    distribution.      T  he 

Honourable  Charles  Al^iernon  l*ar8ona  and  James  Bonelle 

Willis,  L'i,  Temple  street,  Birmingham. 
^&Ii.  Improvements   in  the  working   of  railway  alBnals  Mid 

poinu  by  electricity.     Illiaw  Augustus  Timmii),  '2,  Great 

(.leorjje-street,  Westminster,  London. 
ae.*)?.  Improvements  in  the  appUoatloa  of  eleetrieity  to  oleoed 

carriages.     Frederick  William  Oolby,  36,  Chancery -bine, 

I^^ndon.     (Arthur  Casella,  Jan.,  France) 
6649.   ImprovemonU    in    telephone    traaamlttors.      Ouillaumo 

Arnnud  Nussbaum,  29,  Lu<]^ate  hill,  London. 
6654.  An  improvement  in  connection  wltb    eleetrle  bells  and 

their    contaoU    or     current     intorruptors.        Edward 

Frederick    Torrey,    177,    Beresford-street,    Camberwell. 

London. 
6660    ImprovemonU  in  or  relating  to  the  dlstrtbuttoa  of  elec- 
tricity.    William  *;oi|jel,  49,  Kidbrook-j>ark-road,  Black- 

he^itli,  London. 
6671.  ImprovemenU  relating  to  the  eleotro-metallnrgy  of  sine. 

Sherard   Oaborn   Cowpor-Coles,   45,    Southampton-build 

iogs,  Chancery -lane,  Loudon. 
Makch  30. 
6677.  ImprovemonU  In  railway  eleotrloal  signalling  devlo«>«. 

Walter  Crimes,  .'W3,  Hif^h  Holborn,  London. 
66H4.    Improvements    In    lighting    and    extinguishing   attaeh- 

meats    for    eleotrlo    and   gas   lamps.       Henry    [..eerhoff 

Miiller  and  William  Adkins,  6,  Livery-street.,  BinnioKhnm. 
0697.  ImprovemonU   In  the   heating   of  gases   by  electricity. 

William  l>onaldson,  33,  South-street,  South  Kensington, 

London. 
6702.   ImprovemenU  in  dynamo  brusboa.     Karl   Koch,    4.   i'< 

Ijoration-streot,  Manchester.     (Complete  specitication.) 
67'23.  ImprovemenU  in  ooatlngs  or  ooverlnga  for  oleotrto 

ductors.     Charles    Thelismar    Snedekor,    55,    Chan 

lane,  London. 
6742.  ImprovemenU  In  eleotrlo  aro  lamps.     Joseph  Uavenp 

Finney  AndtewM.  1*2,  liiitoum-^drdens,  London 
Ci'i'A.  ImprovemenU  In  tbe  extraetion  of  chromium  by  elootro- 

lysU.      Kmilo    I'lacot    and  Joseph    Bonnet,     6,     Bream's- 

buildinjjs,  Chancery  lane,  London. 
07SO.   ImprovemenU  in  secondary  batteries.     Velleroy  Con  

Doubleday,  77,  Chancery-Iano   London.     (Max  Sussmann, 

Germany. ) 
(17  H5,   ImprovemenU  in  or  conneoted  with  apparatus  for  food- 

Ing  carbonu  in  oloctrlo  ore  lamps.      FroilericU  Hallows, 
166,  FlccL-atreet,  l.(Ondoji. 


Li.  'I 


Q<wn<*t*tt4       ' 


SPECIFICATIONS  PUBLISHED. 

1890. 
16110.  DUtributlng   electricity.     Parker   and  others.      (Secotid 
edition.) 

1892. 
.')9HH.  Distribution  of  eleotrlotty.     Raworth  and  Oeii>el. 
6<K)5.  Conductors  for  electric  railways.     Boltield. 
7^16.   Incandescent  electric  lamps.      McFiirlane  and  Kdj^ar. 
HIOS.   Making    mctalllo   artlolos   by  electro-deposition.     T>:i4 

and  K\un»^. 
S4'i'2.  Drfvlog  mschlnos  by  electromotive  power.     Chapman. 
H6.'i.S.  Klectrlc  mains      Tomliii^on. 
|t)0<rJ    Telephonic  apparatus.      My:dl.     (Ihurinon. ) 
*J*3U-r  Printing  telegraphs.     Wipo.     (Buckingham  ) 
*J*J1K~>0  Galvanic  battery.      Haddati.     ((iabarro.) 

isi»:t. 

2\4^y    Dynamo-oloctrlc  machiaes.     Lake.    (Lundell  ami  anoihd 
2494.  Telephone  annunlcators.     What  ley. 
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dure. — Princi()al  Garnett  gave  a  lecture  on  "Some 
Pioneers  of  Electricity "  on  the  11th  inat.  at  the  Royal 
Victoria  Hall,  Waterloo  Bridge-road. 

Smoking  Concert. — The  second  Old  Students'  smok- 
ing concert  will  be  held  on  Friday,  2l8t  inst.,  at  8  p.m.,  at 
Masons*  Hall  Tavern,  Baainghall-street,  KG. 

Electric  Traction  at  Herstal.— The  electric  tram- 
way which  has  been  in  course  of  construction  for  some  time 
at  Herstal,  near  Lifege,  will  shortly  be  set  in  operation. 
The  trolley  system  has  been  adopted. 

XAmp  flfffloienoy. — Mr.  Swinburne^  in  Indiisifies,  wants 
m&nufacturers  to  return  to  the  original  way  of  marking  bo 
many  "  candles  per  watt,"  instead  of  marking  the  wasteful- 
ness of  the  lamps  in  "  watts  per  candle." 

Eleotricity  Supply.— The  Society  of  Arts,  always  to 
the  fore  with  practical  questions  of  electrical  aciencej  baa 
arranged  for  a  lecture  on  the  19th  April  by  Mr.  Gisbert 
Rapp  on  "Some  Economic  Points  in  Connection  with 
Electricity  Supply." 

Paper  Insolation. — At  the  recent  Frankfort  Exhibi- 
tion Messrs.  Siemens  and  Halske  showed  a  cable  with  paper 
insulation,  and  which  was  tested  at  10,000  volts.  The  firm 
is  now  manufacturing  in  the  Vienna  cable  works  lead- 
covered  cables  insulated  with  paper  for  lighting,  telegraphic, 
and  telephonic  purposes. 

Victoria  Technical  Institute,  Madras.  —  This 
building,  which  is  estimated  to  cost  some  four  lakhs  of 
rupees,  is  now  three-fourths  finished.  It  was  designed  by 
Mr.  Irwin,  CLE.,  and  in  its  construction,  even  more  than 
in  the  case  of  the  Law  Courts,  the  building  will  be  carried 
out  by  local  agency  as  far  as  possible. 

Bohemian  Concert.— The  City  of  London  Electric 
Lighting  Company  will  hold  a  "  Bohemian  Concert  "  at  the 
International  Hall,  Cafe  Monico,  for  ladies  and  gentlemen 
(morning  dress)  under  the  patronage  of  the  directors,  on  the 
20th  inst.  The  programme  is  most  enticing,  and  com- 
mences at  7.30  p.m.,  with  smoking  after  9  o'clock. 

Meteorologry.- — At  the  meeting  of  the  Royal  Meteoro- 
logical Society  on  the  19th,  papers  will  be  read  as  follows  ; 
*'  Notes  on  Photographs  of  Lightning  taken  at  Sydney 
Ob«er>-atory.  December  Tth,  1892,"  by  H.  C.  Russell,  B.A., 
F.RS. ;  and  *'  Notes  on  Lightning  Discharges  in  the 
Neighbourhood  of  Bristol,  1S92,"  by  Ernest  H.  Cook,  D.Sc. 
The  papers  will  be  illustrated  by  lantern  slides. 

Telephone  Patents. — The  patent  numbered  492,789, 
issued  March  7th  this  year  for  a  speaking  telegraph  or 
telephone,  was  applied  for  by  Edison  on  September  5th, 
1877,  nearly  16  years  ago.  It  has  been  held  back  "by 
concerted  uction  between  the  Patent  Office  and  Edison" 
until  the  present  time.  If  the  patent  is  held  to  be  valid  it 
may  control  the  telephone  industry  for  33  years  from  date 
of  filing. 

Kleotrio  Pumps. — An  electric  pumping  plant,  with  a 
capacity  of  2,000,000  gallons  per  24  hours,  is  to  be  started 
at  the  San  Antonio  Waterworks,  Texas,  by  the  Gould 
Manufacturing  Company,  of  Senecca  Falls,  New  York. 
Ultimately  the  pumping  plant  will  be  increased  to 
10,000,000  gallons  daily  capacity,  and  current  will  be  gene- 
rated at  a  point  three  miles  distant,  where  water  power  is 
available. 

Electric  Cooking^. — The  electrical  cooker,  thinks 
KvhlowB^  is  yet  in  its  infancy.  From  an  economical  point 
oC  view  it  will  not  bear  comparison  with  the  gas-stove. 
This  will  be  a  drawback  to  its  general  adoption  amongst 
the  middle  and  working  classes.     But  a  still  more  serious 


objection  is  the  time  that  such  a  cooker  takes  to  roast  or 
to  bake.  Whether  or  no  these  two  objections  will  be 
removed  time  alone  will  determine. 

Maximnm  Electric  Cnrrent. — Prof.  W.  J.  Hum- 
phreys, professor  of  physics,  Miller  Manual  Labour  School 
of  Albemarie,  sends  to  the  Scientific  American  of  the  Ist 
itist.  a  mathematical  proof  of  the  fact  *'  often  stated,  but 
not  proved,"  that  the  maximum  electric  current  obtainable 
from  a  given  number  of  cells,  is  got  when  they  are  bo 
arranged  that  the  internal  resistance  of  the  battery  is 
equal  to  the  external  resistance  of  the  circuit. 

Engineer  Apprentices. — The  Government  of  India 
are  of  opinion  that  the  period  of  six  months'  service  as  an 
apprentice  is  too  short  for  the  complete  and  proper  training 
on  works  necessary  to  fit  these  officers  for  the  duties  oE 
assistant  engineer  ;  and  that  the  discretion  left  by  the  rule 
as  it  now  stands  to  promote  after  that  period  is  too  freely 
used.  Under  these  circumstances,  the  Government  of  India 
have  decided  that  in  future  engineer  apprentices  shall  not 
be  promoted  until  after  one  year's  training. 

Indian  Telegraphs. — Between  the  beginning  of  this 
year  and  the  Ist  of  the  present  month  a  hundred  new  tele- 
graph ofBcea  bad  been  opened  in  India.  A  large  propor- 
tion are  in  Lower  Bengal  and  Madraa,  in  both  of  which 
provinces  the  telegraphs  pay  better  than  in  others,  a  result 
attributed  to  the  facta  that  trade  is  brisker  there  than 
elsewhere,  and  that  people  are  on  the  whole  better 
educated  and  seem  to  understand  more  readily  the  great 
advantages  afforded  by  the  telegraph  wire. 

Speed-Iiimit  of  Trains. — Mr.  Charles  Steinmetz 
thinks  the  limit  of  high  speed  for  trains  is  220  miles  an 
hour,  this  limit  being  that  at  which  friction  between  rail 
and  wheel  ia  overcome  and  above  which  the  wheels  simply 
spin.  There  ia  a  limit  of  course  to  this,  and  to  the  holding 
together  of  the  wheels,  but  experiment  has  yet  to  prove 
where  the  limit  lies.  Long  before  we  reach  the  limit  of 
Mr.  Steinmetz,  a  complete  revolution  in  permanent  road, 
in  methods  of  signalling,  and  so  forth  will  be  required  for 
a  speed  probably  sufficient  for  the  desires  of  the  day. 

Oilgit  Telegraph  Line. — There  seems  every  prospect, 
according  to  the  Ind\an  Engineer,  of  a  good  working  line 
of  telegraph  being  established  this  summer  between 
Srinagar  and  Gilgit.  Before  winter  set  in  an  experimental 
wire  was  laid  from  a  point  12,000ft.  high  on  the  passes 
into  Srinagar,  a  distance  of  42  miles.  Tests  have  shown 
that  this  has  stood  the  trying  ordeal  of  heavy  snowfall  and 
severe  frost,  the  insulation  being  quite  satisfactory.  A 
second  wire,  it  may  be  added,  is  being  laid  from  Srinagar 
to  Mart  by  the  Indian  Telegraph  Department,  which  took 
over  the  Durbar  line  a  few  months  ago. 

Electrical  Interests. — Mr.  Herbert  Laws  Webb,  who 
is  nowiu  England  again,  has  made  quite  a  technical  literary 
reputation  in  America.  Besides  many  articles  in  electrical 
and  popular  journala,  he  has  just  gained  the  lOOdol.  prize 
for  the  best  article  in  the  JFoMs  Fair  Elediieal  Engineering 
on  '*  How  can  the  Department  of  Electricity  in  the  Exposi- 
tion best  serve  Electrical  Interests."  Not  by  direct  returns, 
thinks  Mr.  Webb,  nor  in  enabling  men  to  place  orders  at 
once,  but  by  cultivating  the  interest  and  attention  of  the 
general  public,  and  ho  says  this  so  succinctly  and  artistically 
thut  he  id  puid  at  the  rate  of  some  five  pounds  a  page. 

Chemical  Training. — Prof,  Armstrong,  in  the  discus- 
sion on  the  pa{>er  by  Sir  Philip  Magnus  on  "  Technical 
Education  "  before  the  Society  of  Arts,  said  he  had  given 
much  lime  and  written  several  works  upon  the  best  means 
of  establishing  chemical  laboratories  for  technical  training, 
which  had  been  embo<2ied  in  the  City  Guilds  Central  Insti- 
tution laboratory,  but  that  although  willing  to  help,  be  ha' 
never  been  asked  or  couftulted  h^  •wvjV^A^  >\yiw  S>ksa'>ssv^^ 
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tant  question  of  the  proper  teaching  of  chemiBtry  to  children 
and  young  men.  The  Germans  were  getting  far  ahead  of 
England  in  this  respect,  both  in  private  and  public  chemical 
laboratories. 

Eleotrio  Hortioaltnre. — Electricity  is  beginning  to 
play  an  important  part  in  horticulture.  In  a  recent  isBue 
of  Amaiew'  Gardening,  a  correspondent  records  the  follow- 
ing result  of  experiments  in  the  *'  aero-electriUcation  of 
soil "  in  which  plants  were  grown :  On  January  10  he 
planted  some  hyacinth  bulbs  in  pots  specially  constructed. 
The  bulbs  grew  rapidly,  and  the  plants  came  into  bloom 
on  February  14.  Some  Chinese  lilies  came  into  bloom  five 
days  later.  Some  lilies  of  the  valley  were  planted  on 
February  20,  and  started  blooming  on  March  9.  The 
temperature  of  the  room  in  which  these  were  grown  was 
56deg.  to  €Odeg.  F. 

Rotary-Carrent  Motors. — The  General  Electricity 
Company,  of  Berlin,  have  now  succeeded  in  constructing 
largo  rotary-current  motors  having  neither  commutators 
nor  friction  rings  or  contacts,  Amon^  several  recently 
despatched  to  the  Chicago  Exhibition  was  one  of  normally 
60  h.p.  At  a  test  of  this  motor  the  total  efficiency  was 
found  to  be  between  90  and  93  per  cent.,  the  consumption 
of  current  amounting  to  280  amperes  at  a  pressure  of 
100  volts  between  the  two  main  leads.  The  number  of 
revolutions  of  the  eight-pote  motor  at  full  load  was  725  per 
minute,  when  the  number  of  alternations  of  100  (50  full 
periods)  was  given.  During  a  test  extending  over  eight 
hours  the  motor  only  got  heated  to  the  extent  of  from 
40deg.  C.  to  fiOdeg.  C.     The  motor  weighs  24cwt. 

Tnrbinea. — Suppose  a  town  a«thority  or  a  private 
gentleman  has  a  waterfall  in  their  grounds,  park,  or  at  a 
distance,  suitable  for  producing  power  for  electric  light. 
What  power  can  be  obtained,  and  how  ?  Turbines,  natu- 
rally, will  be  used ;  and  if  one  wants  practical  information 
as  to  the  use  of  turbinesi  the  enquirer  could  not  do  much 
better  than  communicate  with  the  author  of  a  pamphlet  on 
the  "  Victor  Turbine/'  Mr.  F.  Nell,  of  Mark-lane,  whose 
illustrated  book  is  full  of  most  interesting  details  on  the 
utilisation  of  water  power.  Plans  are  given  with  sizes  of 
the  turbine  installation,  with  illustrations  of  turbines — 
vertical,  horizontal,  and  coupled.  The  turbines  are  shown 
as  driving  dynamos  both  direct  or  with  belts,  and  for  high 
and  low  falls.  There  are  some  60  illustrations,  and  the 
pamphlet  also  contains  directions  for  fixing  and  running, 
measurement  of  water  power,  tables  of  weira«  and  tables 
of  high  heads  of  water. 

■leotrioity  at  Theatres. — A  curious  conflict  has 
arisen,  says  our  Paris  correspondent,  between  the  Popp 
Compagnie  and  the  director  of  the  Grand  Theatre,  M. 
Porel.  The  Popp  Company  has  installed  below  the  ball 
of  the  Grand  Theatre  an  electric  station  of  400  h.p.,  driven 
by  compressed  air.  The  regulations  of  the  Theatre  Com- 
miuion  do  not  allow  a  theatre  to  be  established  directly 
over  works.  The  commission  has  therefore  notified  M.  Porel 
to  remove  the  machinery  or  ciose  his  theatre.  As  the 
works  and  machinery  belong  to  the  Popp  Company,  M» 
Porel  is  not  able  to  close  the  generating  station.  He  can 
only  call  upon  the  Popp  Company  to  place  their  station 
elsewhere.  No  result  has  followed  this  notice,  and  the 
director  has  had  to  close  the  theatre.  Some  curious  law- 
suits are  likely  to  arise.  The  building  in  which  is  the 
theatre  was  let  separately,  without  special  clauses,  and  the 
basement  to  the  company,  and  the  rest  to  M.  Porel,  so  that 
the  dispute  is  now  between  the  landlord  and  the  director 
of  the  theatre. 

Aooamolator  Sub-Stations. — The  Jmimal  of  the 
Institution  gives  the  following  abstract  ot  a  paper  by 
Hermann  Mullet  in  EkkirotecJinische.  ZeUschri/t^  Vol.    13, 


No.  28  :  "The  author  considers  that  in  sub-stations  of  this 
kind  three  points  should  be  observed  :  that  each  cell  should 
be  perfectly  accessible ;  but  therefore  the  arrangement 
must  be  systematic ;  and,  lastly,  that  the  ventilation  should 
be  perfect,  and  any  instruments  or  apparatus  thoroughly 
cut  off  from  the  cell-sheds.  He  proceeds  to  describe  a 
station  in  Diisseldorf — one  of  three — which  is  to  contain 
two  batteries  of  140  double  cells  arranged  on  a  three-wire 
system,  of  which  one  is  now  installed,  having  an  output  of 
500  amperes.  The  batteries  are  arranged  in  the  usual 
manner — to  be  capable  of  charging  and  discharging  in 
parallel.  The  maximum  pressure  being  2*6  volts  per  cell, 
the  discharge  switches  have  to  be  capable  of  cutting  out 
28  cells,  in  order  to  keep  the  supply  at  110  volts  during 
maximum  charge.  These  sets  of  28  cells  are  arranged  over 
one  another,  in  order  to  have  the  copper  connections  of 
simple  character." 

Meclianioal  Engrineers.— At  the  meeting  of  the 
Institution  of  Mechanical  Engineers  on  the  20th  and  2lBt 
inal.i  papers  will  be  read  as  follows:  ''Second  Report  to 
the  Alloys  Research  Committee,"  by  Prof.  W.  C,  Roberts- 
Auaten,  C.B.,  RR.S.  The  report  will  deal  with  :  Possi 
bility  that  mechanical  properties  of  a  metal  will  be  influenced 
by  small  quantities  of  added  elements  in  proportion  to  their 
atomic  volumes  :  thermal  capacity,  elasticity,  rigidity,  cohe- 
sion ;  molecular  porosity,  in  relation  to  atomic  volume ; 
influence  of  impurities  on  copper ;  tensile  tests  of  copper 
rods ;  mode  of  casting  pure  electrolytic  copper  in  thin  rods, 
free  from  oxidation  ;  working  of  experimental  copper  rods  ; 
effects  of  arsenic,  of  bismuth,  and  of  antimony  on  copper ; 
curves  showing  influence  on  tenacity  of  copper ;  series  of 
copper-bismuth  alloys ;  cooling  under  pressure  ;  improved 
autographic  recording  pyrometer.  "Tensile  Tests  and 
Chemical  Analyses  of  Copper  Plates  from  Fire-boxes  of 
Locomotives  on  the  Great  Western  Railway,"  by  Mr. 
William  Dean,  locomotive  superintendent,  dealing  with 
tabulated  details  of  copper  fire-box  plates ;  mileages ; 
tensile  tests  :  breaking  stress,  contraction  of  area,  elonga- 
tion ;  testing-machine,  and  test-pieces  ;  chemical  analyses. 

Electric  Temperiner. — In  recounting  the  results  of 
same  experiments  in  electrolysis  before  the  Academic 
Royale  de  Belgique  some  time  ago  (says  a  note  in  the  Iron 
and  Coal  Trades  Eeview),  Prof.  Lagrange  and  M.  Paul  Hoho 
drew  attention  to  tho  luminous  sheath  which  surrounds  a 
fine  wire  when  used  as  negative  electrode  in  an  electrolytic 
vessel  through  which  a  powerful  current  is  passing.  Pur- 
suing their  investigation,  the  same  gentlemen  have  now  dis- 
covered that  the  sheath  is  not  only  luminous,  but  intensely 
hot,  the  heat  being  local.  A  piece  of  iron  10  centimetres 
long  and  one  centimetre  in  diameter  can  be  heated,  by  proper 
arrangement  of  non  conducting  screens^  in  alternate  sections, 
each  one  centimetre  in  length,  the  heated  sections  fusing 
while  the  cool  sections  are  still  quite  cold.  So  rapid  is  this 
heating  action  that  a  rod  of  iron  can  be  made  white  hot  at 
the  surface  before  the  interior  is  affected,  so  that  by 
suddenly  making  and  breaking  a  circuit  the  surface  of  a 
piece  of  iron  is  suddenly  heated  up  and  then  quenched  in 
the  electrolyte,  thus  getting  an  exceedingly  hard  coating, 
the  depth  of  which  depends  on  the  duration  of  the  process. 
Samples  of  iron  treated  in  this  way  exhibit  totally  different 
fractures  at  the  surface  and  in  the  interior.  Electrical 
heating  for  tempering  has  been  in  use  for  some  years,  but 
this  process  seems  to  permit  the  quenching  of  very  fine 
springs,  and  prumiscs  to  be  useful  in  case-hardening. 

Technical  Training  at  Sheffield.— At  a  recent 
meeting  of  the  Society  of  Arts  a  paper  on  **  Technical 
Education  :  Its  Progress  and  Prospects,"  was  read  by  Sir 
Philip  Magnus.  In  the  course  of  a  discussion  following 
the  paper  Mr.  R.  A.  Had&eld  said  that  in  Sheffield  they 
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weie  carrying  out  technical  education  on  special  linea  some- 
what  approaching  those  indicated  in  the  paper.  Sheffield, 
in  fact,  was  the  first  borough  to  take  advantage  of  the  Tech- 
nical Instruction  Act.  In  the  last  three  years  they  had  spent 
something  like  £14,000,  and  starting  with  90  atudents  they 
had  now  191  day  and  490  evening  students.  From  the  school 
had  sprung  a  society  of  engineers,  a  society  of  metallurgists, 
and  several  others.  The  teaching  was  practical  aa  well  as 
scientific ;  he  certainly  thought  the  practical  aide  ought  not 
to  be  lost  sight  of.  The  atudents  were  taught  to  make  the 
crucibles  to  molt  the  steel,  cast  it,  forge  it,  and  turn  it  into 
finished  tools.  They  had  also  an  open-hearth  furnace 
which  would  melt  nearly  1'25  tons,  and  they  also  carried 
out  foundry  work.  In  consequence  of  the  work  done  at 
the  technical  school  much  greater  interest  was  taken  in  the 
city  in  all  scientific  matters.  Owing  to  the  rapidly  in- 
creasing complexity  of  modern  improvements,  aa  shown  in 
electric  lighting  and  tele[)honic  engineering,  such  schools 
were  becoming  a  necessity,  but  it  was  necessary  to  take 
great  care  that  they  were  properly  and  ethciently  carried 
■     out. 

f      Relation  of  Candle-Power,  Voltage,  and  Watts, 

M.  Carl  Hering  in  his  notes  translates  and  condenses  an 
article  by  Messrs,  Feldmann  and  Versteeg,  in  the  Ekktrotech- 
nixhe  Zeiischri/t,  February  3.  Very  extended  data  are  given 
from  the  results  of  tests  made  with  incandescent  lamps  at 
very  greatly  diflTeriag  voltages.  One  set  of  lamps  was 
tested  at  37  different  voltages,  from  21  to  176  volts,  the 
details  of  which  are  given  in  a  table.  The  paper  also  con- 
tains curves  giving  the  observed  and  the  calculated  candle- 
power  at  different  voltages,  the  amperfis^  the  watts,  and  the 
•  watts  per  candle,  all  as  functions  of  the  voltage.  Another 
curve  shows  the  variation  in  the  resistance.  Another  gives 
the  candle  ^K)wor  as  a  function  of  the  voltage,  first  for  in- 
creasing voltages  and  then  for  decreasing  voltages,  which 
are,  however,  of  less  interest.  For  the  Zurich  lamps  they 
H  deduced  the  following  formulce  : 
I  Candle-power  =  2*64  x  10->^  (volts)^^-*  ; 

H  Candle-power  =  6 -56  x  10-^  (watts)'  ; 

^^^L  Watts  per  candle  =  

■■  ^  (volts)^-^ 

^nSinilar  formula  were  found  for  quite  a  number  of  other 

lamps,  all  of  which  are  given   in  that  paper  ;  the  formulm 

for  the  watts  all  contain  the  watts  in  the  third  power,  but 

the  constant  in  the  equations  as  well  as  the  exponents  for 

the  voltage  differ  quite  materially  from  each  other,  so  much 

BO  that  a  mean  would  have  very  little  value. 

Foreign  Patents  Worked  in  France.— In  the 
course  of  an  article  on  electricity  and  the  national  industry 
in  France,  in  the  EleclricieHt  M.  Cb.  Haubtmann  staiea  that 
they  have  always  been  opposed  to  protective  customs 
tariffs,  which  they  consider  as  most  injurious  to  the  deve- 
lopment of  the  French  manufacturing  industry.  Foreign 
competition,  he  oays,  if  it  causes  daily  anxiety  to  manu- 
facturers, has  at  least  the  advantage  of  coustantly  keeping 
on  watch  the  spirit  of  progress  and  improvement. 
With  the  growth  of  electrical  applications,  the  large 
French  works  have  become  tributaries  of  German  firms, 
and  they  distribute  in  France  German  plant  which 
the  French  Legislature  had  believed  to  have  stopped 
at  the  frontier  by  its  protective  tariffs,  Aa  instances  of  this 
the  four  largest  engineering  worksin  France  are  mentioned — 
namely,  the  Creusot,  the  Compagnie  de  Fives-Lille,  the 
Etablissements  Cail,  and  the  Socif^t^  Alsacienne  de 
M^caniques.  Each  of  these  concerns 
the  general  course  of  affairs.  Th* 
the  French  patents  of  Zipernowski,  D^ri, 
and     solely    manufactures     the    electrical 
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Constructions 
has      followed 
^  Creusot  owns 
^and    Blatby, 


plant    of    Messrs.    Ganz    and    Co.,    of    Budapest.     The 


Compagnie  de  Fives-Lille,  who  has  recently  decided  to 
undertake  electrical  work,  has  just  obtained  the  monopoly 
of  workini;  in  France  the  patents  of  the  General  Electricity 
Company,  of  Berlin,  The  Etablissements  Cail  have  taken 
up  the  manufacture  of  the  Berthoud  Borel  cables,  and  the 
Soci^t^  Alsacienne  de  Constructions M^caniques  are  working 
the  patents  of  Messrs.  Siemens  and  Halske,  of  Berlin.  M. 
Haubtmann  deplores  the  adoption  and  pursuance  of  this 
policy  to  the  detriment  of  purely  French  inventions.  He 
concludes  that  without  protective  tariffs  the  patents  for 
German  manufactures,  entering  France  free,  would  not 
have  been  taken  up  by  the  large  French  engineering  works, 
and  that  the  competition  which  would  have  resulted  through 
the  free  entry  of  German  manufactures  would  have  induced 
the  French  works  to  push  forward  in  the  van  of  progress, 
and  cope  with  the  German  firms, 

The  Tivoli  Station. — The  following  abstract  is  given 
in  the  Journal  of  the  Institution  from  EleMrMerJinische 
ZeiUchnJt,  1892,  No.  37  :  "This  is  a  transmisaion  which 
exhibits  several  features  of  interest.  The  well-known 
waterfalls  of  Tivoli  supply  the  power,  the  amount  of  water 
passing  being  about  40  cubic  feet  per  second,  and  the  fall 
altogether  about  330ft.  The  main  channel  feuds  three 
pipes,  from  each  of  which  three  channels  lead  to  as  many 
turbines  of  the  Girard  type.  Each  group  of  three  machines 
consists  of  two  330-h.p.  turbines  and  one  of  50  h.p.,  which 
are  coupled  directly  to  the  corresponding  dynamos,  and 
which  run  at  170  and  375  revolutions  per  minute  respec- 
tively, being  governed  by  automatic  regulators  on  the  Ganz 
system,  which  are  said,  by  controlling  the  amount  of  water 
supplied,  to  regulate  quite  as  well  aa  the  best  steam-engine. 
All  this  apparatus  is  underground,  and  every  precaution  is 
taken  to  keep  the  machine-room  dry.  The  dynamos  coupled 
to  the  larger  turbines  are  alternators  giving  42  amperes  at 
5,100  volts,  and  having  wheel-sha^ied  field  magnets  about 
7ft.  in  diameter,  and  having  30  poles.  The  smaller  turbines 
run  the  exciters,  four-pole  machines  giving  180  volts  and 
150  amperes,  and  each  ca|mble  of  exciting  three  alternators. 
Both  alternators  and  exciters  are  run  in  parallel,  an 
artificial  load  being  provided  to  run  the  machines  up 
to  speed  upou.  Automatic  regulators  of  the  Bldthy  typo 
keep  the  pleasure  in  Rome  constant  by  altering  the  excita 
tion  of  the  direct  current  machines.  The  switching  arrange- 
ments are  as  usual,  but  the  switches  are  of  unusual  type, 
consisting  of  ebonite  pots  containing  mercury,  into  which 
contact-rods  are  plunged  by  raising  or  lowering  the  pot. 
The  distance  of  transmission  at  high  tension  is  26  kilo- 
metres, or  about  17  miles,  bridged  by  four  conductors  run 
on  oil  insulators,  three  of  which  are  capable  of  carrying 
full  load.  These  end  in  a  transformer  station  near  the 
Porta  Pia,  just  outside  the  walls  of  Rome,  where  the  pres- 
sure is  about  4,000  volts  (as  there  is  20  per  cent,  drop  at 
full  load),  and  where  it  is  lowered  by  two  groups  of  16 
transformers  to  2,000  volts,  and  fed  into  the  cable  network 
in  Rome.  There  are  also  transformers  feeding  the  250  arc 
lamps  now  installed,  and  capable  of  supplying  600.  These 
have  special  windings  to  allow  of  various  numbers  of  lam^M 
being  run  in  series.  The  whole  system  of  distribution  is 
that  of  Zipernowski-D^n-BlAthy,  and  carried  out  by  Granz 
and  Co.,  of  Budapest." 

Eleotiio  Furnace. — MM.  H.  Moissan  and  J.  Violle 
(in  Compfes  Hendiis)  give  the  details  of  their  electric  fur- 
nace. The  furnace  is  composed  essentially  of  a  hollow 
block  of  carbon,  inside  which  the  arc  plays  between  two 
horizontal  electrodes.  This  block  is  in  the  form  of  &  cylinder 
whose  height  is  equal  to  its  diameter.  It  is  formed  by 
a  piece  of  carbon  tube  standing  on  a  plate  of  the  same  sub 
stance,  with  another  disc  of  carbou  on  the  top  as  lid.  Two 
slots  allow  electrodes  to  pass  through.     The  oyliudQc  i% 
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placed  ioBide  a  block  of  chalk  similar  to  tbat  employed  by 
Deville  and  Debray  in  the  fusion  of  platinum.  The 
cylinder  does  not  quite  touch  the  chalk  walk,  but  is 
separated  by  a  layer  of  air  5mni.  thick,  and  its  base  rests 
on  blocks  of  magnesia.  The  dimensions  depend  on  the 
power  at  disposal.  For  currents  between  300  and  500 
amperes  the  internal  cylinder  is  a  tube  of  5cm.  (Sin,) 
diameter.  The  electrodes  are  3cm.  to  3*5cm.  diameter 
(l^in.  to  l^in,),  and  the  block  of  stone  is  about  20cm. 
high,  2-5cm.  wide,  and  30cm.  long  (7 Jin.  by  lin.  by  liin.). 
The  lid  of  the  same  cross-section  is  4cm .  to  5cm. 
(IJin.)  thick.  The  cylinders,  of  carbon,  which  are  used  as 
electrodes  are  carried  by  iron  contacts  mounted  on  sliding 
supports,  so  that  they  can  be  approached  or  drawn  apart 
with  ease.  They  receive  the  current  through  stout  copper 
sleeves,  fitted  with  jaws,  between  which  the  conducting 
cables  from  the  dynamo  are  fixed.  This  an^angemont,  sug- 
gested by  M,  Tresca,  is  very  convenient  for  striking  and 
using  the  arc.  The  two  models  are  constructed  under  the 
following  conditions.  The  first  is  suitable  for  fusion  of 
refractory  metals^  such  as  chromium  and  manganese ;  it 
contains,  at  the  bottom  of  the  cylinder,  a  crucible  of  carbon 
made  either  in  agglomerate  or  retort  carbon,  which  holds  the 
mixture  to  be  reduced,  The  second  type  is  constructed  for 
calorimetric  researches  to  determine  the  temperature  of 
the  arc.  The  bottom  of  the  inner  vessel  is  formed 
of  a  movable  plate  acting  like  a  drawer.  To  the 
positive  pole  is  a  fragment  of  carbon,  sustained  by  a 
rod  of  the  same  substance  sliding  with  gentle  friction  in  a 
tube  of  carbon.  By  a  slight  movement  the  fragment  trans- 
formed into  graphite  is  dropped  into  the  calorimeter  at  the 
temperature  desired.  The  temperatures  obtained  varied 
according  to  the  duration  of  the  experiment  and  the  size 
of  the  furnace.  There  is  no  limit  save  that  of  the  electric 
arc  itself.  The  more  the  field  of  heating  is  restricted  the 
nearer  we  approach  the  temperature  indicated  by  one  of 
the  authors,  as  that  of  the  arc  (3,500deg.  C).  Practically, 
it  is  fairly  easy  to  obtain  with  such  apparatus  the  tempera- 
ture of  3,00Qdec;.  0.  Ulustrations  of  the  furnace  are  given 
in  the  CompU^  Rendus^  and  in  Cosmos  for  April  1. 

Brillie  Central-Station  Meters. — A  meter  on  the 
BrilH6  system  for  800^000  watts  has  been  recently  con- 
structed for  the  Soci6t^  Norman  de  TElectricit^  for  use  at 
their  new  station  at  Rouen.  This  meter  is  designed  to 
work  on  a  three- wire  system,  measuring  up  to  8,000  amperes 
at  100  volts.  We  fancy  this  must  be  the  largest  continuous- 
current  meter  constructed  up  to  the  present.  The  largest 
Brilli6  meter  hitherto  made  was  one  for  the  Soci^^ti^  des 
M^taux,  at  Paris,  for  200,000  watts.  The  Rouen  meter  is 
fitted  with  an  automatic  recording  arrangement,  giving  the 
curve  of  the  watts  passing  in  the  instrument  at  any  instant. 
This  recorder  is  formed,  in  principle,  of  a  cinemograph  of 
special  type,  whose  horizontal  plate  is  moved  at  a  constant 
speed  by  means  of  a  small  electric  motor,  which  also  drives 
the  drum  carrying  the  pajier.  This  drum  makes  one  turn 
once  every  24  hours.  The  needle  of  the  cinemograph 
is  driven  by  the  train  of  the  electric  meter.  When 
no  current  is  passing,  the  needle  rests  at  the  centre  of  the 
horizontal  plate,  at  zero ;  but  when  the  current  passes 
through  the  meter  and  this  begins  to  measure,  the  needle 
is  shifted  an  amount  corresponding  to  the  number  of  watts 
and  traces  the  curve.  This  cinemograph  is  based  on  the 
same  principles  as  the  meter  itself  (see  vol.  ix.,  page  086, 
and  vol.  x.,  page  341),  and  is  consequently  completely  inde- 
pendent of  the  variations  of  friction.  The  instrument  is 
ingenious  in  design,  and  is  likely  to  render  good  service  in 
central  stations.  A  meter  of  this  type,  but  smaller,  for  50 
amperes,  is  working  at  the  Kensington  and  Knightabridge 
Company,     We  undei'stAnd  tbat  the  Compagnie  Auonyme 


Continentale^  who  are  constructors  of  the  Brillie  meter, 
have  now  completely  modified  the  form  of  the  practical 
instrument,  while  preserving  the  principle.  Their  new  type 
is  not  yet  fully  patented,  but  we  hope  shortly  to  be  able  to 
describe  it.  It  possesses — besides  the  advantages  of  the 
present  type»  in  exactitude,  sensibility,  sm'Ul  consumption 
of  current^  eureness  of  starting,  accurate  proportionality— 
also  the  immense  advantage  of  being  very  simple  in  con- 
struction. The  old  type  of  Brillie-  meter  was  certainly 
somewhat  complicated.  The  later  model,  we  are  told,  has 
all  the  other  advantages,  and  is,  moreover,  of  extreme  sim- 
plicity ;  it  is  of  light  weight,  small  size,  strong,  and 
of  quite  low  price.  We  shall  be  interested  to  see  the  new 
meter  in  work,  as  it  would  seem  to  combine  the  require- 
ments both  of  the  Board  of  Trade  and  of  the  companies. 
The  designers  of  the  new  meter  have  taken  the  gas-meter 
as  their  model,  and  sought  to  obtain  in  an  electric  meter, 
together  with  greater  correctness  of  measurement,  the 
same  qualities  that  exist  for  the  gas-meters,  of  strength, 
simplicity,  and  low  cost,  while  using  the  principle"of  the 
Brillie.  meter,  in  which  the  registering  gearing  is  not  in- 
fluenced by  variations  of  friction  of  the  moving  parte. 


Eleotrioity  in  Italy. — When  we  begin  to  invent  a 
machine  the  first  models  are  heavy  :  afterwards  economy  of 
material  is  obtained.  For  instance,  Dr.  Albert  Battandier, 
in  Cosmos,  gives,  for  1881,  the  weight  of  210  kilos  (4cwt.)  per 
horse-grower  as  that  required  in  building  a  dynamo.  In  1639 
this  was  reduced  to  52  kilos  (Icwt),  and  21  kilos  (461b.)  in 
1891 — that  is,  in  10  years  we  have  reduced  the  weight 
90  per  cent.  Machines  of  only  18  kilos  (401b.)  per  horse- 
power are  now  being  built.  This  progress  shows  that  electric 
light  is  the  light  of  the  future  for  countries  like  Italy 
having  abundance  of  water  power.  The  water  of  the  Po, 
for  instance,  with  a  fall  of  100  metres  and  a  mean  flow  of 
1,720  cubic  metres  per  second,  gives  2,300,000  h.p.,  or  six 
times  the  total  horse-power  of  all  the  Italian  locomotives  at 
present  in  use.  Another  simple  calculation  shows  that 
dividing  this  power  by  the  size  of  the  Po  watershed 
(74,800  square  kilometres),  we  have  a  force  of  30  h.p.  per 
square  kilometre.  The  province  of  Milan,  3,100  square 
kilometres,  might  use  93,000  h.p.  Now,  Milan  only  uses 
11,700  h,p.,  of  which  only  775  are  obtained  from  water 
power.  The  other  11^000  h.p.  represents  a  force  coming 
from  abroad  in  the  shape  of  coal,  and  which  must  be  paid 
for  in  gold.  Loss  may  occur  in  transmitting  electricity, 
but  the  Laufi'en-Frankfort  transmission  showed  an  efiiciency 
of  74  per  cent.,  or  a  loss  of  26  per  cent.,  comprised  thus  : 
8  per  cent,  in  dynamos,  11  per  cent,  in  Hne,  7  per  cent,  in 
the  double  transformation.  If,  therefore,  a  society  of 
capitalists  wished  to  transmit  the  power  of  the  Po  to 
Milan,  the  loss  on  the  line  being  but  2  per  cent.,  they  could 
utilise  83  per  cent,  of  the  horse-power  of  the  water. 
These  ideas  are  gaining  ground  in  Itly.  Turin,  and  almost 
all  the  towns  of  Lombardy  and  Piedmont,  are  splendidly 
situated  for  utilising  Alpine  torrents,  and  when  business 
men  have  learned  to  join  together  they  will  obtain  returns 
not  limited  to  themselves,  but  spreading  far  and  wide.  At 
Milan,  for  instance,  when  the  Edison  Company  started,  the 
first  result  was  the  lowering  of  gas  40  per  cent.!  But  the 
Edison  Company  uses  coal,  and  this  expense  prevents  a 
further  reduction  in  price  ot  lighting.  The  company  will 
shortly  take,  near  Paderno,  on  the  Adda,  at  65  kilometres 
distance  (40  miles),  7,600  h.p,  and  transmit  it  to  Milan 
for  lighting  and  motive  power.  The  competition  of 
gas  will  be  squashed,  as  the  latter  cannot  do  without 
coaL  The  installation  at  Rome  with  power  derived  from 
the  Tivoli  falls  may  also  be  mentioned.  The  Italians  are 
also  studying  the  question  of  electric  traction  for  carriages. 
Count  Carli  has  built  electric  bicycles  of  various  kindsi 
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with  reversible  motor  used  as  brake  ;  aprings  are  also  added 
lor  ea«y  aUrting  to  prevent  overheating  of  the  armature. 
The  cost  price  is  yet  high.  l,800f.  for  storage  cycles  of  two- 
tbirda  horsepower;  3,000f.  (£120)  for  six-wheeled  machine 
of  2^  h.p.  In  this  500f.  is  for  the  motor,  200f.  for  cells, 
and  800f.  for  machine.  When  these  machines  are  cheaper 
many  will  doubtless  be  sold. 

I  Sinffle-Phase  Alternator  for  Motors.— In  an  article 
by  Elias  E.  Rics  and  Gordon  J.  Scott  in  the  Electrical  JVorld, 
as  follows,  the  authors  say  that  in  view  of  the  discussion 
that  has  recently  taken  place  in  reference  to  alternating- 
current  motors  they  desire  to  announce  that  for  the  last 
year  and  a  half  they  have  given  a  great  deal  of  attention  to 
the  question  of  power  transmission  by  the  use  of  the  com- 
mercial alternating  circuits  now  in  use.  Experiments 
have  been  made  on  circuits  the  frequency  of  which 
varied  all  the  way  from  200  to  40  cycles  per  second. 
Some  very  interesting  and  useful  facts  have  come  to 
light,  and  the  experiments  have  shown  that  practical 
alternating-current  motors  of  any  size  can  be  built  and 
operated  at  the  ordinary  frequency  of  138  cycles  per 
secoDd,  or  even  at  higher  frequencies,  with  a  commercial 
efficiency  equal  to  any  direct-current  moton  This  has  been 
fully  demonstrated  by  experiments  made  upon  a  motor  in 
the  factory  of  the  Ries  Electric  Speciality  Company,  which 
developes  nearly  2  h.p.  at  the  slow  speed  of  360  revolutions 
per  minute.  The  total  weight  of  this  motor  is  just  641b. ; 
there  are  only  21b.  of  copper  on  the  machine,  and  it  ahowa 

»A  commercial  efliciency  of  85  per  cent,  when  run  upon 
au  ordinary  incandescent  lighting  circuit  of  r>0  volts 
at  a  frequency  of  138  cycles  per  second.  The 
motor  referred  to  is  built  ui)on  entirely  now  linos 
and  is  radically  different  from  any  of  the  types  of  altcr- 

Inating  motors  so  far  described.  The  motor  operates  with- 
out the  use  of  condensers,  reaction  devices,  secondary 
batteries,  or  similar  paraphernalia  for  changing  the  lag  or 
phase.  In  addition  to  this  type  an  entirely  new  and  novel 
single-phase  motor  of  high  efficiency  will  be  built,  having  a 
completely  closed  magnetic  circuit,  and,  as  a  consequence,  a 
very  small  magnetising  force.  For  electric  railway  work 
there  is  a  special  form  of  this  motor  under  way,  which  will 
have  a  variable  speed  with  a  maximum  torque — a  feature 
that  has  not  heretofore  been  possible,  either  with  direct  or 
alternating-currentmotors,  although  numerous  attempts  have 
been  made  by  various  well-known  inventors  to  produce  this 
desirable  result  in  direct-current  practice  by  the  use  of 
motor-generators,  differential  gearing,  and  other  equally 
complicated  devices.  The  Ries  and  Scott  railway  motor 
of  this  type  will  be  of  20  h.p.,  and  will  weigh,  when  com- 
pleted, about  GOOlb.,  which  is  less  than  one-half  the  weight 
of  direct-current  railway  motors,  thus  combining  great 
starting  effort  with  low  consumption  of  energy  and  with 
very  light  weight.  Owing  to  patents  pending,  no  details 
are  given,  but  the  authors  state  that  in  a  few  months  a 
reliable  and  self-starting  synchronous  or  non-synchronous 
alternating-current  motor  will  be  obtainable,  fully  equal,  if 
not  superior,  to  any  direct-current  motor  that  has  been  built. 
This  motor  will  not  only  solve  the  difficulty  that  has  thus 
far  been  encountered  in  utilising  single-phase  alternating 
currents  for  operating  stationary  motors  of  all  powers,  but 
will  also  render  it  commercially  possible  to  employ  the 
alternating  current  for  electric  railway  work  on  a  scale  that 
will  render  the  system  for  economy  in  transmission  and 
regulation,  to  say  nothing  of  the  increased  safety  and  free- 
dom from  repairs,  far  superior  to  the  direct-current  electric 
railway  practice  of  today. 

State  Telephone  to  Ireland.  —  The  telephonic 
communication  between  the  Post  Offices  of  Glasgow  and 
Belfast  has  been  establiflhed,  and  in  this  wo  have  the  first 


instalment  of  the  Government  telephone  system  which  was 
authorised  last  year  by  Parliament.     It  was  in   March  last 
year  that  Sir  James  Fergusson,  then  Postmaster-General, 
formulated   a   scheme   whereby   the   Gk)vernment  should 
have    possession     of     the     trunk    wires    in     counection 
with    the    telephone    system    of    the    country.      When 
the  Post  Office   originally   granted    licenses  to  telephone 
companies,  those  licenses  were  restricted  at  first,  but  wore 
afterwards  made  universal.     In  fact,   13  companies  were 
granted  powers  extending  over  the  whole  kingdom.     It 
was  intended    by  those  means  that  the    public   should 
be    efficiently     served     by    the     competitive    efforts    of 
the   companies.      These  companies,   however,   nearly    all 
amalgamated  and    became   absorbed    in   one  large   com- 
pany— the    National  Telephone    Company.       Owing    to 
the     failure     of    the     intentions    of     the    Government, 
however,  the  telephone  system  had  made  less  progress  in  this 
country  than  perhaps  in  any   other  country  in  Europe, 
partly  due,  doubtless,  to  the  restrictions  imposed  by  the 
Post  Office  licenses,  such  as  the  prohibition  of  delivering 
messages  and  the   want  of  communication  with  the  Post 
Office,  except  under  considerable  charges.     The  aim  of  the 
Postmaster-General  was  to  devise  a  system  which  would 
facilitate  instead  of  restrict  the  telephone  industry  and,  at 
the  same  time,  safeguard  the  Post  Office  telegraph  system. 
The  two  systems  should  work  in  alliance,  but  as  the  tele- 
phone would  in  a  great  measure   replace  the  telegraph,  it 
was  necessary   the  Government  should  at  least  own  the 
truuk  lines.     The  Government  did   not  wish  to  interfere 
with    the    commercial     business    of     the    companies     in 
establishing    exchanges   as   widely   as   possible   wherever 
their  enterprise  might  load  them  ;  they  merely  wished  to 
control  the  junction  of  those  exchanges.     The  new  wire 
from  Scotland  to  Ireland  is  146  miles  in  length,  and,  with 
the  exception  of   half  a  mile  below  the  streets  of  Glasgow 
and  22  miles  below  the  Irish  Channel,  it  is  entirely  over- 
head.    It  starts  at  the  Post  Office  in  George-square  and 
extends  to  Port-Patrick,  where  it  enters  the  Irish  Channel. 
It  emerges  from   the  sea  at  Donaghadee,  and  extends  to 
Belfast.     The  land  conductor  is  a  solid  copper  wire  weigh- 
ing 8001b.    to  the  mile,  and  the  sea  conductor  is    in    a 
cable   insulated    with    guttapercha,  and  lined   with  brass 
ribbon    to    protect    it    from    the  ravages   of   that  cable 
destructor — the  teredo.    The  cable,  which  weighs  about 
13  tons  to  the  knot,  contains  four  conductors,  each  ISOlb. 
to   the    mile.     The    four  conductors  form   two  circuits. 
The  telephone  will  not  be  at  the  service  of  the  public  for  a 
short  time  until  the  necessary  tests  have  been  fully  made. 
The  arrangements  are  most  complete.     Two  well-appointed 
cabins  have  been  erected  in  the  telegraph  department  of 
the  Post  Office  for  the  use  of  subscribers,  and  these  are 
connected   with  a  switch-room  upstairs.      Simultaneously 
with  the  operator  taking  his  seat  the  enclosure  is  automati- 
cally lit  up   by  electricity  and  the  connection  made  with 
the  switch-room.     The   instruments  used  are  an  improve- 
ment on  the  Gower-Bell   system,  designed   by  the  Post 
Office  officials.     The  Gower-Bell  transmitter  has  been  re- 
tained, but  in  place  of  the  old  receiver  with  its  indianibbor 
hearing  tubes,  two  of  the  latest  form  of  Bell  receivers  have 
been  substituted.     The  switch-room  has  also  been  fitted 
with  switchboards  for  the  reception  of  other  trunk  wires, 
which  are  in  course  of  erection,  and  for  private  wires  for 
local  subscribers.     The  experiments  which  are  being  made 
with  the  wire  arc  entirely  satisfactory,  speech   being  quite 
distinct,  and  the  lino  promises  to  be  of  the  greatest  utility 
between  the  two  countries.     The  Post  Office  officials  are  to 
be  congratulated  on  the  zeal  and  energy  with  which  they  are 
pushing  the  use  of  submafine  telephones  around  the  United 
Kingdom. 
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THE  TRAINING  OF  ELECTRICAL  ENGINEERS.-II. 


The  objections  often  hurled  at  the  science  colleges  by 
practical  men  are  only  partly  justifiable,  for  the  practical 
man  is  sometimes  oblivious  of  the  other  side  of  the  qiiea- 
tion.  The  profoaaors  urge,  and  rightly,  that  something 
beyond  the  actual  workaday  applications  has  to  be  taught — 
theory,  principles,  the  power  of  thinking  and  reasoning  and 
of  mastering  problems  in  their  purely  scientific  aspect,  apart 
from  money-grubbini^  practice.  This  is  true — and  we 
must  be  careful  to  distinguish  the  two  aspects  of  education. 
The  two,  however,  exist ;  and  if  practical  men  sometimes 
forget  the  professor's  point  of  view,  the  professor  often 
forgets  that  of  the  practical  man  :  indeed  not  unfrequently 
he  is  hardly  aware  of  it,  or  does  not  accord  it  full  import- 
ance. In  fluch  technical  handbooks  as  that  of  Prof. 
Thompson,  it  has  to  be  pointed  out  that  two  or 
three  of  the  most  important  points  in  the  design  of 
machines  have  been  but  slightly  touched  upon  or  not  at  all. 
For  instance,  the  calculations  of  the  loss  of  [lower  by 
Foucault  currents  in  moving  conductors — this  has  to  be 
taken  into  account  and  calculated  by  the  designers  of  large 
electrical  machinery  ;  the  calculations  for  accurately  com- 
pounding a  compound  dynamo — most  necessary  in 
machines  of  the  present  day  ;  the  calculations  that  j^hall 
enable  an  engineer  to  build  an  armature  to  run  to 
any  specified  temperature  above  the  air  These  are 
some  of  the  practical  problems  not  yet  fully  dealt  with 
that  come  before  the  electrical  engineer.  But  in  very  many 
points,  as  we  have  said^  the  City  Guilds*  classes  have  shown, 
undtr  their  able  professore,  bow  the  practical  problems  of 
engineering  may  be  combined  with,  and  illustrated  by, 
theory,  and  how  real  training  in  electrical  work  may  pro- 
ceed hand  inhand  with  the  study  of  the  more  abstruse 
problems  and  the  higher  calculations  and  measurements 
that  science  demands.  We  are  urging  for  a  atill  greater 
measure  of  this  accord  of  practical  and  theoretical  through- 
out the  whole  training  of  electrical  engineers. 

Three  sets  of  men  are  occupied  with  this  question  of 
technical  education — the  students,  the  professors,  and  the 
engineers.  The  highest  efficiency  of  the  colleges  will  be 
obtained  when  all  are  satisfied  to  the  highest  point  possible. 
The  students  want  knowledge,  useful  trainings  and  means 
of  obtaining  good  positions ;  the  practical  men  want  aesis- 
tanta  properly  taught  and  trained  ;  the  professors  are 
trying  to  satisfy  these  requirements  and  at  the  same  time 
fulfil  certain  other  duties  which  they  owe  to  science  and  to 
reason — in  the  thorough  teaching  of  scientific  principles, 
the  training  in  logical  habits  of  thought  and  work,  and  the 
cultivation  of  nobler  aspirations  towards  the  investigation 
of  Nature's  laws. 

The  students  will  be  misted  in  their  hopes  and  rightful 
expectations  if,  at  the  end  of  their  training,  the  engineers 
say  to  them  :  You  are  almost  useless  to  us — you  must 
bc^in  again  and  learn  something  useful ;  you  have  been 

airning  matters  we  do  not  want  you  to  know,  and  you 
have  not  learnt  matters  that  we  do  require  you  to  know. 
The  teachers,  therefore,  would  be  wrong  not  to  listen  to 
the  desires  of  the  workaday  engineering  world,  and  refuse 
or  neglect  to  ask  of  the  practical  men  what  it  ia  that  they 
require  in  their  assistants.  They  have  not  done  so  often 
enough  in  the  past  history  of  so-called  technical  training, 
but  they  are  doing  so  more  and  more. 

They  would,  however,  be  equally  wrong  if  they  did 
DOthing  but  teach  such  knowledge  as  is  immediately  applic- 
able. The  school  or  college  is,  perhaps,  the  only  place 
where  true  ideas  of  principles  can  be  patiently  taught,  and 
far  be  it  from  us  to  insist  that  the  colleges  should  occupy 
themselves  only  with  practical  needs  of  commercial  men. 
"  Some  students,"  says  a  learned  correspondent  on  the  sub- 
ject, *'  learn  very  slowly  even  the  most  general  principles." 
Truly,  such  is  often  the  case.  But  is  this  the  fault  of 
student  or  of  professor?  Perhaps  there  is  a  *' science  of 
teaching  principles  "  that  is  as  yet  only  dimly  and  uncan- 
Boiously  perceived  even  by  teachers  and  professors  j  and 
this  science  or  process  of  teaching  principles  is,  we  are  sure, 
related  very  strongly  to  the  question  before  us — the  giving 
of  useful  applicable  training  in  actual  work.  Principles  and 
.iheon'es  can  only  be  giuaped  when  based  upoJi  the  concrete 


realities  that  they  spring  from,  taken  in  with  an  extended 
view  by  the  mind  surveying  the  realities  and  comparing 
them  together — analysing  or  combining  the  essential  pro- 
perties in  their  various  forms  or  states,  as  existent  in  acL 
reaJUies. 

Now,  what  concrete  realities  should  be  taken  to  argm 
and  reason  upon  ?  Should  these  be  imaginary,  hypotheti 
cal.  useless  antiquated  matters — or  not  rather  those  real, 
practical,  useful  up-to-date  realities  which  are  just  those 
which  are  met  with  in  everyday  engineering  practice  ? 
Evidently,  if  the  latter  are  taken,  consci4^nis!t/j  always,  and  of 
fixed  purpose^  the  student  will  have  learned  these,  and  then 
he  quite  capablo  of  reasoning  upon  them.  Abstractions, 
theories,  and  principles  are  quite  beyond  the  grasp  of  any 
beginner,  until  the  realities  from  which  they  are  abstracted 
are  present  to  the  learner's  as  to  the  teacher's  mind  ;  and 
it  would  be  far  better  that  these  realities  should,  as  far  as 
possible,  be  just  those  which  the  engineer  requires.  What 
are  these  realities  7  That  is  the  question  we  ask  of  the  engi- 
neers ;  that  is  the  question  we  would  urge  the  teachers  con- 
tinually year  after  year  to  ask  of  the  engineers.  Too  often 
the  beaching,  admirable  in  its  way,  is  based  upon  practice 
almost  antediluvian  in  character,  and,  therefore,  the  pupil, 
though  theoretically  well  trained,  is,  in  the  words  of  a 
previous  correspondent,  *'  mostly  useless." 

It  is  urged  that  commercial  training  cannot  be  given  iu 
schools  or  colleges.  This  is  true.  Our  contention  is  not 
that  it  is  not  thoroughly  given,  but  that  it  is  not  given  at 
all — not  even  so  much  as  hinted  at  in  all  the  three  years* 
course  for  many  classes.  Pupils  often  leave  the  training 
college  not  knowing  what  materials  are  used  for  the  various 
parts  of  machinery,  nor  why  these  materials  are  used. 
They  know  nothing  of  the  comparative  prices  of  wrought 
or  cast  iron  and  other  materials,  nor  what  makes  one 
dearer  than  the  other.  They  often  have  no  conception  of 
the  relative  value  of  material  and  labour  in  the  machine 
or  installation,  nor  what  steps  should  be  taken  to  modify 
design  or  calculations  from  sunh  factors  of  the  calculation.  It 
is  too  much  to  expect  professors  to  teach  engineers  the 
whole  of  the  commercial  part  of  engineering.  But  ia  it 
too  much  that  they  should  touch  upon  it  when  it  modifies 
design,  or  give  the  students  some  true  perspective  of  the 
conditions  of  actual  work  in  which  they  will  be  placed 
when  they  leave  college  classes  for  work ) 

Prof.  Alex.  B.  W.  Kennedy,  F.R.S.,  writes  to  us  :  «  The 
questions  raised  are  so  im^xirtant  that  they  cannot  be 
answered  in  a  few  minutes,  and  I  really  have  not  the  time 
at  present  to  spare  to  deal  with  them  as  I  should  like  to 
do.  I  am  one  of  those  who  hold  very  firmly  to  the  idea 
that  dw  electrical  engiueer  must  be  first  made  a  thorough- 
going mechanical  engineer,  and  that  mere  electrical  know- 
ledge, however  complete,  without  all  the  training  that  a 
mechanical  engineer  ought  to  have,  is  of  little  use  for  the 
actual  work  which  the  electrical  engineer  has  to  do." 

The  following  letter  is  from  Mr.  E.  Eugrne-Brown, 
electrical  engineer  and  dynamo  designer  to  Messrs.  Holmes, 
of  Newcastle : 

"The  question  of  technical  training  has  given  me  much 
thought.  I  do  not  think  that  real  training  for  the  hands 
can  be  given  in  improvised  workshops ;  most  of  the  work 
done  there  is  meaningless,  and  real  practical  and  economical 
methods  are  seldom  used. 

"As  to  workmen,  we  find  that  joiners  and  plumbera  or 
bellhans^era  mike  the  best  wire-runners ;  the  joiners  booo 
learn  jointing,  then  there  is  little  more  to  learn,  as  they 
are  directed  by  the  chargeman.  This  chargeman  is  mostly 
an  intelligent  workman  raised  to  the  post,  who  understands 
the  running  of  dynamos  and  engines,  the  erection  on  their 
foundations,  the  coupliug-up  of  steam-pipes,  etc.,  so  that 
preferably  he  would  have  commenced  as  a  fitter.  As  to 
theoretical  knowledge,  they  must  have  picked  it  up  as  they 
went  along.  They  get  to  kuow  by  pradiail  application 
what  volts,  amperes,  and  ohms  mean,  and  the  signification 
of  Ohm's  law. 

"  My  idea  of  what  an  assistant  electrical  engineer  should 
be  is  this.  He  should  be  trained  as  a  mechanical  engineer 
either  in  a  mechanical  engineer's  works,  or  in  the  fitting 
shops  of  a  large  firm  of  dynamo-makers  where  steam- 
engines  are  constantly  tested.     lie  should  have  been  for 
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rtain  time  in  the  electrical  tosting-ronm  and  drawing 
ffice.  In  the  latter  place  he  would  be  able  to  a{»ply  the 
nowledge  gained  in  the  shops,  and  *  concrete  it,'  so  to 
B|>eak.  If  be  baa  used  his  time  seriously  for  three  or  four 
years  thus,  and  baa  been  working  on  aeveral  installations,  I 
should  consider  him  qualified  for  the  post.  He  would  have 
been  well  advised  to  have  attenried,  in  the  eveninpa,  the 
theoretical  classes  at  any  college  ;  but  if  he  really  enquired 
into  the  meaning  of  all  he  saw  from  the  heads  of  the  depart- 
ments, or  gathered  from  his  own  private  reading,  ho  must 
of  neceasity  hare  gained  theoretical  knowledge. 

"  Of  course  there  are  many  who  have  no  chance  of  passing 

t through  all  this  ;  and  are  apprenticed  to  some  firm  who  only 
instal  but  do  not  matuifacture.  These  are  at  a  decided 
disadvantage,  and  their  progress  is  more  difficult. 

"  Thus,  the  first  qualification  uf  an  electrical  engineer  is 
tbAt  he  should  be  first  a  mechanical  engineer.  If  he  has 
passed  through  the  works  aa  a  titter — given  a  good  previous 
education  with  elementary  mathematics  and  mechanics — 
be  can  soon  learn  all  that  ia  necessary  about  electricity.  So 
I  always  advise  the  youths  to  learn  mathematics  and 
mechanics,  making  light  of  the  technics  of  electricity,  as 
easily  acquired  if  they  have  time.  Physics  and  chemistry 
are  not  only  useful  but  absolutely  necessary  to  the  really 
competent  electrical  engineer.  But  the  cramming  for 
Science  and  Art  certificates  is  but  little  use — to  get  real 
knowledge  they  must  see  its  practical  applications. 

"  The  day  technical  schools  are  a  delusion  and  a  snare  ; 
the  evening  classes  are  reatly  and  tborungbly  useful  to 
those  engaged  in  practical  work  during  the  day. 

"  Since  writing  the  above  (except  the  last  paragraph),  I 
have  read  your  article  and  agree,  as  you  will  see,  with  Mr. 
Esson.  As  I  get  all  our  apprentices  into  my  hands  iilti- 
iDQately,  as  the  drawing  office  is  their  last  terra  of  service, 
I  get  to  know  what  they  have  learnt,  and  can  pick  out 
the  dull  and  idle  ones.  They  get  summed  up,  so  to  speak, 
in  my  office." 

With  regard  to  the  exact  questions  demanded  when 
^engaging  an  assistant  engineer  or  workman,  Mr.  Eue^^ne- 
Brown  says  that  it  is  naturally  difficult  to  state  the  exact 
questions  that  would  be  given:  "There  are  ao  many 
branches  that  one  never  expects  anyone  in  a  subordinate 
position  to  know  too  much.  The  drawing  office  is  a  most 
important  part  of  every  works,  and  the  assistants  there 
need  not  necessarily  be  electricians.  All  the  designing  is 
done  there,  and  draughtsmen  trained  as   mechanical   engi- 

[neers  are  preferred.  The  first  questioji  we  should  ask  a 
candidate  for  a  [lost  of  assistant  electrical  engineer  would 
be  :  *  Where  have  you  served  your  time  1 '  and  we  should 
judge  in  some  measure  by  the  standing  of  such  place; 
then,  '  What  particular  work  were  you  moat  engaged  on 
'during  your  apprenticeship  ? '  '  What  work  have  you  been 
engaged  on  since  1 '  *  Have  you  had  charge  of  any  large 
installation,  and  on  what  system  1 '  The  extent  of  his 
experience  would  guide  us,  and  we  should  never  think  of 
asking  him  if  he  had  studied  any  particular  book,  oi  if  he 
'bad  any  Science  and  Art  certificates.  I  can  imagine  a 
,imall  firm  wanting  a  man  to  know  many  things,  but 
things  are  usually  so  divided   that,  speaking  of  our  own 

f  experience,  we  choose  the  man  for  the  parfcieular  kind  of 
work.  Thus,  to  an  outside  assistant  engineer,  we  should 
^y  :  *  Have  you  ever  carried  out  entirely  under  your  own 
Bupervision  an  installation  to  a  definite  specificalion, 
planned  and  supervised  the  wiring  and  fittings,  the  laying 
of  the  foundations,  the  lining-up  of  the  engine  and 
idynamo,  erection  of  boiler  and  steam-pipes^  and  set  the 
installation  to  woik,  from  plans  supplied  from  the  drawing 
office?'  To  a  workman:  'Where  did  you  serve  your 
time  ■? '  *  What  sort  of  work  are  you  used  to  T  '  What 
firms  have  you  worked  under  t '  It  resolves  itself  all  into 
m  matter  of  erpfricnce^  its  dunrtum,  and  vandy.  When 
'triring  a  place,  we  always  send  a  variety  of  men — x  wire- 
'runner,  a  joiner,  a  fitter — as  occasion  requires,  never 
■depending  on  one  man  knowing  all.'' 

We  have  received  the  schedule  of  the  "employment 
Register "  of  the  City  Guilds  Institute  Old  Students' 
Association  from  Mr.  Reginald  WaDis-Jones.  The  details 
to  bo  filled  in  are  as  follows:  (1)  Name  and  address; 
date  of  birth.  (2)  Technical  training — certificates  and  other 
awards,  if  any.     (3)  Practical  experience — state  kind  of 
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work  mostly  accustomed  to.  (4)  Commercial  experience  ; 
languages  (a)  can  speak,  {h)  can  correspond  in.  (5)  Remarki 
as  to  any  special  qualificatioDB.  (6)  What  at  present 
engaged  in  1 

Mr  Reginald  J.  VA^allis  Jones  writes:  *' In  my  opinion 
the  maximum  advantage  is  derived  from  a  courae  of  tech- 
nical training,  when  it  ia  combined  with  and  taken  con- 
currently with  the  older  system  of  apprenticeship. 
Undoubtedly  one  of  the  greatest  advantages  of  the 
latter  is  the  largeness  of  the  time  factor,  which  allows  of 
proper  assimilation  of  knowledge — a  state  of  things  impos- 
sible under  modern  systems  of  cramming,  The  difference 
in  vahie  to  an  employer  between  a  man  who  has  only  a 
practical  (or  rute-ofthumb  knowledge  of  his  work)  and  one 
who  combines  with  practice  a  theoretical  knowledge,  is 
enormous.  The  former  is  limited  to  the  kind  of  work  of 
which  he  has  had  actual  previous  experience,  and  new 
features  or  difficulties  cannot  be  tackled  in  an  intelligent 
manner;  while  the  latter  is  always  ready  to  appreciate 
n^"^  conditions  of  work.  It  would  seem  to  me  that 
much  remains  to  be  done  in  preventing  the  waste 
of  energy  which  is  so  common  in  trying  to  train 
men  for  work  which  they  are  naturally  unsuited 
for.  Surety  some  means  of  test  or  examination  can  be 
arrived  at  at  the  end  of  a  given  period  of  probation 
whereby  the  natural  bent  or  talent  of  the  student  could 
be  discovered  ;  alter  which  special  and  not  general  training  fl 
would  be  of  the  greatest  use  to  him  in  his  career.  For  ■ 
after  all,  with  few  exce[)tions,  the  object  sought  for  in 
technical  education  is  to  enable  the  student  to  attain  the 
maximum  Huccess  in  his  profession  or  vocation,  and  few  of 
US  (as  Dr.  Fleming  tersely  puts  it)  enter  the  professional 
race  *  for  the  sake  of  our  health.' 

"  In  conclusion,  I  would  point  out  that  students  should 
from  the  first  day  be   brought  face  to  face  with  the  ever- 

f>resent  difiiculty  of  producing  the  best  results  with  the 
east  cost  (and  generally  within  certain  time-limits),  for  by 
financial  results  the  average  man  stands  or  falls  in  after- 
life." 


In  view  of  the  great  importance  to  electrical  engineers 
of  any  possible  reduction  in  the  cost  of  motive  power  for 
the  generation  of  electric  energy,  it  is  highly  advisable  to 
gather  details  and  figures  from  actual  experience  to  show 
not  only  what  has  been,  and  is  being,  done,  but  also  by 
inference  what  can  be  effected  in  the  future  by  way  of  little 
economies  and  savings  here  and  there  to  reduce  the  cost  of 
using  power.  Dividends,  it  is  said,  are  often  either  made 
or  lost  between  the  cualpile  and  the  dynamo  belt :  and  the  ■ 
coet  of  fuel  per  unit  of  electrical  energy  is  quite  as  impor-  H 
tant  an  item  as  the  amount  paid  in  salaries  and  wages.  \ 
The  following  abstract  oE  a  paper  road  by  Mr.  Chas.  £. 
Emery,  Ph.D.,  before  the  American  Institute  of  Electrical 
Engineem,  New  Yoik,  on  the  21at  uH.,  will  therefore  be 
read  with  interest,  whilst  some  amount  of  useful  informa- 
tion may  be  obtained  from  the  tables  accompanying  the 
paper.  The  latter  have,  however,  been  slightly  recast  and 
altered  so  as  to  be  more  easy  of  reference,  the  values  also 
being  reduced  to  shillings  instead  of  dollars  : 

A  previous  paper  on  this  subject,  read  in  1883,  is  still, 
says  Mr.  Emery,  substantially  correct,  but  prices  have 
changed.  The  present  paper  compares  the  cost  of  a  unit 
of  500  net  hor8e-|>ower  from  several  representative  types 
of  engines.  The  speed  has  been  assumed  in  all  cases  to  be 
delivered  at  250  to  350  revolutions  of  high-speed  engines 
and  jack-shaft  speed  of  slow  engines.  M 

Expenses  independent  of  coal  are  fairly  constant,  inde-  | 
pendent  of  the  type  of  engine,  and  without  considering 
interest  or  dividends,  will  in  some  cases  equal  the  cost  of 
coa).  Comparing  two  economical  engines,  one  effecting  a 
saving  of  coal  compared  to  the  other  of,  say,  12^  per  cent., 
makes  the  relative  costs  of  fuel  as  8  to  7,  but  if 
additional  costs  equal  to  the  former  be  added  to  both,  the 
relative  economies  will  be  16  to  15,  and  the  saving  reduced 
to  6^  per  cent,  simply  by  the  summation  of  costs.  If  all 
expenditures  should  pay  10  per  cent,  dividends  on  capital 
investedj  and  10  per  cent,  of  the  differeiv<ift  \^  €ct%^  ^^iaV. 
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TABLE  I.— Details  o»  Steam-rsgwks  Cokhiderkd. 


a. 


A. 
B. 
C. 

fE. 
T. 
O. 
H. 
I. 
J. 
K. 


Type  of  engine. 


Name. 

Simple,  high-ftpoed,  nonoomlonsing 

low  I,  ,1  ,,  i.i.* 

Compoand,  hi((li-epeed,  non-coDdetufing 

Specuil  triple- com  pound  high-speed  non-oondenBtng 

Simple  hign-speod  condensing     

low        „         ,.  

Compound  high-speed  condensing 

low 


Special  triple-compound  hieh-epeed  condensing 
Triple -com  pound  low-apcecrcondensing  

Ditto  for  probable  moximam  result* 


I"' 


c 

»«4 


1' 


i.h.p, 
54*2 
556 
542 
542 
54*2 
556 
542 
556 
542 
666 
556 
556 


Steam 

pressure  by 

gauge. 


Jb.  per  sii  in. 
100  to  Vim 
lOO  to  12C> 
1(K)  to  120 
160  to  170 
100  to  120 
100  to  120 
100  to  120 
110  to  125 
150  to  170 
150  to  170 
160  to  170 
160  to  170 


/. 


UJ 

I*         ** 

ill 


Assumed. 


lb. 
.■}3 
29 
26 
24 
22 
20 
20 
18 
17 
16 
15 
14 


c.h.p. 
596 

537 
470 
434 
397 
371 
361 
334 
•W 
297 
278 
259 


1 


^2 


lb. 
8-5 
8*5 
8-5 
8-6 
8*5 
ft-6 
85 
8-5 
8-5 
8*5 
8-5 
9-5 


lb. 
3-882 
3-412 
3-059 
2-824 
2*688 
2353 
2  353 
2-118 
2'000 
1-882 
1765 
1474 


20     working 

hours  per 
day. 


tons. 

19T25 

17-785 

15*544 

14-349 

13150 

12^65 

11*956 

11-040 

10163 

9-810 

9-200 

7  683 


Table  II.— ADDcoximate  First  Cost  per  Net   Horsepower. 

Tablk  IV.— Approximate 

total  cost  per 

net  horsepower  peryev 

for  electric  railroad  or  other  variable  work    requiring  M  per 

cent,  extra  plant  to  obtain  500  h.p.  average.  Insurance  inoreoMd 

a. 

I. 

m. 

•   -k 

0. 

to   li  per  cent.,  engine  renewals   to  4   per   oent.,  and  boiler 
renewals  to  5  per  cent. 

Total  with  2^  per 

i 

s 

t 

Engines 
erected  and 
conaected. 

BoUera 
erected  and 
conaected. 

Buildings 
and 

chimney. 

cent,  inspection 
and  6  per  cent. 
interest  during 

Designa- 

365 days  of  20  hours,  cost  of  coal  per  ton  of  2,240tb. 

1    • 

f 

tion. 

c 

i 

construction. 

8a.  4d. 

12b.  6d. 

16e.8d, 

209.  lOd. 

Sbillings. 

Shillings. 
109-25 

Shillings. 
63-25 

Sbaiinga. 

Shillings. 

Shillinga* 

Shillings. 

Shillings. 

A. 

73 

266-3 

A.                  259 

319 

379 

439 

B. 

104 

98*5 

69*25 

284 

B. 

im-3 

298*5 

362*5 

406*75 

c. 

87-5 

86 

54-7 

247-8 

C. 

223 

270-3 

317*6 

365 

D. 

108-3 

90 

52-25 

272*3 

D. 

220*2 

263*8 

307*6 

361 

E. 

87-5 

72*8 

49-8 

228 

E. 

200-2 

240-2 

280*2 

3202 

F. 

112'5 

68 

48 

248 

P. 

194*1 

231  *S 

269 

306 

G. 

102 

66 

47'3 

234 

G. 

192-6 

229 

286*3 

301-75 

H. 

125 

62-26 

45-5 

'2515 

H. 

186 

219-4 

*263 

-286-6      - 

I. 

120*8 

64 

43-7 

248 

I. 

181 

213-9 

244  6 

275  5     i 

J. 

156-25 

62 

43 

283-S 

J. 

184 '4 

214-25 

244 

274         1 

K. 

187-6 

58 

34-8 

304 

K, 

185  •26 

213*25 

241*2 

269-2     1 

li. 

187 '6 

54 

34 

299 

L. 

179-9 

•203*2 

226-6 

260        \ 

TABLE  in.— Appiuiximatk 

\Vt)RKI?J« 

ExPES-ssa 

PKK  Nkt  Horre- power  peb 

Year. 

1 

a. 

p. 

!• 

t^* 

s. 

f. 

n. 

V, 

w. 

X. 

A. 

B. 

C. 

"1 

. 

Suppliefl 
and  re- 
pairs. 
365  days, 
*20  hours. 

I'suranoe, 

Total  of 

t'Oflt  of  c 

oal  uee<1. 

W5  days,  i 

Kl  hourR, 

Total  ex 

penses.  365  days  of  2 

0  hours, 

1 

Wages. 
365  days, 

20  hours, 

taxes, 
renewals 

total  5 
percent. 

Interest, 
10  per 

cent,  of 
cost. 

all  ex- 
penses ex- 
cept coal 
:i65  days, 

|«r 

ton  of  2/24 

01b.  delivt 

)red. 

cost 

of  coal  per  ton  of  2,2 

401b. 

J 

B.    d. 

s.    d. 

8.    d. 

B.     d. 

s.    d. 

s.    d. 

s.    d. 

.J 

of  cost. 

*20  hours. 

8     4 

12    6 

16     8 

2f)  iO 

8     4 

12    6 

16     8 

30    10 

ShiUings. 

ShiUings. 

Shillings. 

Shillings. 

ShillingB. 

Shillings. 

Shillings. 

ShillingR. 

Shillings. 

Shillings. 

Shillings. 

Shillings. 

Shillings. 

A. 

292 

47  25 

12  3 

26-7 

115-45 

120 

180 

240 

300 

-235-4 

296-4 

3554 

415-4 

B. 

25 

44-3 

13 

*28-4 

110-7 

lOH-2 

162  3 

216-3 

'270-5 

219 

*273 

3*27 

381-2 

C. 

29-2 

41 

11-4 

*24-46 

106 -(J4> 

94-6 

ui-s 

1891 

*23ti-4 

201 

247-8 

296-2 

342-5 

D. 

*292 

39-3 

12-5 

*25-6 

106-6 

N7-3 

\:io-9 

174-6 

218-2 

194 

237-5 

2806 

324-8 

E. 

-29-2 

37-6 

10-5 

-22'8 

loot 

m 

l'3) 

160 

200 

180 

220 

260 

300 

F. 

26 

36-3 

11-4 

*24-46 

97-10 

74*6 

112 

149-2 

186-5 

172 

209-2 

246*4 

283*7    . 

G. 

29-2 

35-8 

10'8 

23-3 

991 

72-75 

109 

145-5 

181-8 

172 

208 

244-6 

281      1 

H. 

26 

34-5 

U-6 

25 

901 

67-2 

100-75 

134-3 

168 

163  3 

196-8 

230-4 

204      1 

I. 

29*2 

33-2 

11-5 

24-46 

98*36 

61-83 

92-75 

r23-6 

1.34-6 

160-2 

191 

222 

253 

J. 

96 

32-7 

13 

28-3 

99 

59-66 

89-6 

1193 

1492 

158 

188-5 

218*3 

248-2 

K, 

26 

31-8 

14 

30-4 

101-2 

56 

84 

112 

1390 

157 

186-2 

213-2 

241 

L. 

26 

37 

13-8 

29-9 

106-7 

46-76 

70*126 

93*5 

117 

162 

175*8 

199-2 

222-7 

the  engioea  equula  an  amount  which  represents  a  saving  of 
6^  per  cent,  of  fuel,  then  the  cost  to  the  owner  of  the  steam 
plant  wiJl  be  exactly  the  same  in  the  two  cases,  sinco  in  one 
case  he  will  pay  in  additional  interest  or  dividends  on  the 
capital  inve8te<l  the  same  sum  as  he  will  pay  for  addi- 
tional fuel  if  he  uses  the  cheaper  engine.  The  cumula- 
tion of  costs,  other  than  for  fuel  or  interest,  reduces 
the  saving  due  to  economical  cousumptioa  of  fuel,  and 
interest  and  dividends  may  neutralise  percentages  already 
made  MmaU  from  the  lirst-naroed  cause.     Original  cost  of 


plant  is  important,  where  on  one  band  money  is  dear,  or 
coal  is  cheap  or  work  irregular.  When  interest  charges  are 
considered,  the  number  of  hours  an  engine  operates  in  a 
year  has  a  very  important  inHuence  on  the  question  of  first 
cost,  as  such  charges  for  a  given  steam  plant  will  be  exactly 
the  same,  whether  the  latter  be  operated  one  hour  per  day 
during  part  of  the  year,  or  24  hours  per  day  for  the  entire 
year,  and  the  interest  will  also  be  the  same  whether  the 
coal  used  cost  Idol,  or  lOdol.  per  ton.  The  saving  in  the 
total  cost  of  coal  consumed,  either  during  the  short  hour 


or  at  the  low  price  par  ton,  will  not  warrant  the  adoption 
of  high-priced  steam  machinery. 

Various  other  coDdibions  operate  to  equalise  the  coat  of 
different  kinds  of  steam  machinery.  Smaller  boilers  are 
required  with  more  economical  enp^ines,  and  the  saving  in 
cost  of  boilers  partly  compensates  for  the  higher  cost  of  the 
entrines.  Coal  is  now  cheap,  and  economical  engines,  though 
lower  than  formerly,  are  still  relatively  high. 

Modern  steam-engines  may  be  divided  into  high-speed 
and  low-speed  engines.  High -speed  engines  are  of  com- 
paratively short  stroke  and  develop  approximately  the 
same  piston  speed  as  long-stroke  engines  by  an  increased 
number  of  revolutions.  In  most  high-speed  engines  the 
steam  is  distributed  and  cut  off  by  a  lap  valve  operated  by 
a  governor  revolving  with  the  main  shaft,  which  acts  to 
move  the  centre  of  the  eccentric  in  a  line  transverse  to  the 
crank  at  a  distance  from  the  centre  of  the  shaft  equal  to 
the  lead.  The  effect  is  to  modify  the  cut  off|  as  in  the  link 
motion,  by  reducing  the  throw  bo  that  the  angular  motion 
required  to  move  the  valve  through  its  double  laps  forms  a 
greater  or  less  proportion  of  the  whole  motion  and  there- 
fore varies  the  angle  of  steam  admission  while  the  lead  is 
maintained  substantially  uniform. 

In  Table  I.  the  engine  marked  J  is  designed  for  economy 
in  construction  ratbei  than  the  highest  economy  in  fuel 
Engine  K  is  a  low-speed  triple  compound^  and  results  are 
the  best  that  can  be  attained  under  ordinary  average 
practice,  even  with  the  best  machinery.  Engine  L  is 
operated  still  more  economically^  by  means  of  boilers  of 
unusual  economy  and  careful  firing,  etc.,  Idol,  per  day 
being  added  to  labour  account,  ftesults  are  maximum 
with  best  care  available.  All  engines  are  assumed  to  be 
reliable,  and  no  large  allowance  has  been  made  for  break- 
downs. The  total  loss  due  to  friction  of  the  engine  and 
jack-shaft  of  the  low-speed  engine  is  10  per  cent,  and  for 
the  bigh-6{>eed  engines  8  per  cent.  Column  /  shows  the 
feed-water  per  indicated  horse-power  per  hour  assumed  for 
comparison.  These  figures  can  be  depended  upon  in 
practice  with  varying  loads  affecting  the  economy.  Engines 
with  a  uniform  load  will  give  lower  results,  but  engines 
generating  electric  current  for  electric  railways  or  subject 
to  variable  loads  of  any  kind  wilt  rarely  show  economies  as 
low  as  column  /. 

Column  ^  shows  the  commercial  horse-power  (C,H. P.)  of 
the  boders  required  to  furnish  steam  to  engines  of  the 
indicated  horse-power  shown  in  column  r.  The  power  of  a 
boiler  is  the  quantity  of  water  it  will  evaporate  under  normal 
conditions,  and  the  commercial  horse-power  of  a  boiler  is 
30ib.  of  water  evaporated  at  701b.  pressure  at  a  temperature 
of  lOOdeg.  F.  The  price  covers  the  cost  of  the  better  class 
of  *'  safety  boilers  "  in  which  the  water  is  contained  in  tubes, 
small  chambers,  or  comparatively  small  shells  of  unusual. 
strength  compared  to  the  large  shells  of  ordinary  boilers. 
Tubular  boilers  are  cheaper,  and  since  increased  economy  is 
obtained  by  increased  heating  surface,  ordinary  tubular 
boilers  are  selected  when  large  ratios  of  heating  surface  to 
grate  are  desired,  or  boilers  of  the  sectional  type  employed 
with  economisera  at  the  base  of  the  cbimney*  Increased 
surface  on  tubular  boilers  chokes  the  draught.  Tubular 
boilers  have  not  the  surplus  power  of  sectional,  and  when 
the  power  varies  greatly,  as  in  electric  work,  a  greater 
horse-power  of  boilers  of  the  tubular  type  must  be  pro- 
vided than  of  the  sectional  type.  Vertical  boilers  with 
small  tubes  are  cheap  ami  efRcienb  with  steady  work,  but 
must  be  cleaned  periodically. 

The  final  result  in  the  table  is  nob  due  to  the  price  of 
the  boilers  selected.  Sectional  boilers  for  pressures  not 
exceeding  1251b.  can  be  purchaser]  and  erected  in  place 
complete  with  necessary  attachments,  furnaces,  brick  walls, 
connections  to  chimney,  steam  and  blow-pipes  and  other 
connections,  with  firetools  and  fireroom  fittings  in  place 
ready  for  regular  use  for  22do!.  (91 -63)  per  C.H.P.,  and  to 
carry  loOlb.  and  upward,  at  25dol.  (lOls.)  per  C.H.P. 

The  cost  in  column  I  is  approximate.  Column  n  is 
insufficient  for  elaborate  buildings  for  architectural  effect, 
hut  could  be  reduced  by  using  cheap  wooden  structures. 

Columns  A  D  show  that  for  cheap  fuel  and  short  hours 
the  engines  of  fair  economy  and  least  cost  give  the  most 
economical  results  wben  both  the  cost  of  the  fuel  and  col- 
lateral and  interest  charges  are  considered,  and  the  com- 


pound engines  of  comparatively  moderate  price  show  better 
economy,  everything  considered,  than  the  higher-priced 
triple-compound  engines,  if  results  shown  in  the  last  line 
cannot  be  obtained  in  average  practice.  The  various 
devices  which  are  being  urged  upon  the  owners  of  steam 
plants  should  not  be  purchased  unless  they  will  save 
25  per  cent,  of  their  cost  annually.  The  columns  of  this 
table  foot  up  two-thirds  of  this  percentagCi  and  as  the 
attention  and  repairs  of  miscellaneous  apparatus  is  great, 
the  additional  percentage  is  fully  warranted. 

The  comparison  shows  the  non-condensing  engines  inferior 
at  every  point  to  condensing  engines.  Non-condensing 
engines  are  wasteful  of  fuel  when  heavily  loaded  on  account 
of  low  expansion,  and  at  light  toads  the  back  pressure  forms 
a  large  proportion  of  the  total  resistance,  whereas  condensing 
engines  wilt  maintain  their  economy  through  a  wider  range 
on  account  of  the  reduction  of  the  back  pressure.  Back 
pressure  affects  the  economy  of  triple-compound  engines 
when  used  non-condensing.  Such  engines  (non-condensing) 
cannot  for  irregular  loads  show  any  economy  over  well- 
designed  compound  engine  (non-condensing)  unless  the 
steam  pressure  is  carried  to  200lb.  or  upward,  and  the  size 
of  the  cylinders  proportioned  bo  the  average  load. 

Under  some  conditions,  within  the  limits  of  ordinary 
practice,  the  prices  of  economical  types  of  steam  machinery 
compared  bo  price  of  coal  and  number  of  hours'  operation, 
the  saving  in  fuel  does  not  warrant  the  increase  of  first 
cost.  This  should  not  be  considered  a  criticism  of  the 
practice  of  others,  or  serve  to  discourage  the  higher 
development  of  the  steam-engine,  as  an  investigation  ol 
this  kind,  whatever  the  result,  is  calculated  to  broaden 
the  view  by  taking  into  consideration  more  of  the  con- 
ditions of  the  problem,  and  thereby  enabling  the  engi- 
neer to  secure  the  best  results  for  each  particular  case. 
For  short  hours  or  low-priced  coal,  or  both,  types  of 
steam  machinery  to  secure  the  greatest  economy  of  fuel  are 
not  warranted  ;  but  for  longer  hours  and  the  higher-priced 
coal  the  more  expensive  machinery  has  a  commercial 
advantage  which  increases  with  the  price  of  fuel.  In 
some  cases  other  conditions  must  be  included  for  a  com- 
plete solution  of  the  problem.  For  instance,  in  large 
steamers  making  long  voyages,  economical  machinery 
secures,  in  addition  to  the  saving  in  the  coat  of  fuel,  a 
saving  in  the  space  required  bo  carry  the  machinery  and 
fuel,  and  thus  increases  almost  in  a  geometrical  ratio  the 
efficiency  of  the  ships.  The  very  large  expenditures  made 
by  some  mining  companies  to  save  fuel  by  the  use  of 
expensive  steam  machinery  of  special  design  have  been 
fully  warranted  by  the  long  hours  and  high  price  of  coal. 
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The  following  CAndidatea  were  balloted  for: 

foreiQH  ATctn&er.-— Charles  Walckenaer,  2,  Rue  Bayard,  Paris, 

Mtmber— Charles  S.  DuRiche  ProUer,  M.A.,Ph,D.,A.M.LC.E., 
F.li.S.,  F.C.S.,  IS,  Margareb-Btreet»  Cavendish-square,  W.  ; 
/Zurich,  and  Florence. 

^MO('ia/e«.— Archibald  Allan  Crawford,  Bombav  ;  Jamee  T. 
EoMiter,  66,  Bumaby-gardens,  ChUwick ;  Charles  Bottomley 
Smithy  the  Hove  Electric  Lighting  Co  ,  Cromwell-road,  Hove, 
Brighton  ;  Herbert  Whitney  Smith,  Towerfield,  Northampton  ; 
W.  P.  Steinthal,  Fair  View,  AUager,  Cheshire. 

Studen^4  —ERmond  Morgan  Abdel-Malek,  28,  Great  Coram- 
Btroet,  RuaBoU-flquare,  W.C.;  Ernest  Bowyer,  28,  Anerley-park, 
S-E.;  Charle*  D.  Burnet.  '^TantaUon,"  5,  Oakhill  roaci,  Putnev. 
S.  W. ;  Francis  William  Hurt,  Sandal  Magna  Vicarage,  Wakefield  ; 
John  Tboburn  McOaw,  Hatetield,  Betchworth,  Surrey  ;  Thomas 
Whiteford,  39,  Weatbourne  Parkcreacent,  W. 

The  following  paper  was  then  read  : 

THE    DISTRIBUTION    OF    POWER   BY    ALTERNATE 
CURRENT  MOTORS. 


BY    ALBION   T.    BNBLL,    MEMBER. 

Multiphase  alternate-current  working,  although  demonstrated 
at  the  Frankfort  Exhibitiou,  haa  not  yet  found  favour  either  in 
England  or  America  ;  but  on  the  Continent  the  Drehstrom  haa 
been  used  with  sucoess  for  several  important  schemes,  snd 
larger  applications  lie  in  the  near  future.     It  has  b«en  p>inte<l 
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out,  with  justice,  that  multiphAM  alternate  currents  offer  no 
real  advantage  in  compariBon  with  single-phaae  ones  for  merely 
the  transraiBflion,  as  distinguished  from  the  distribution,  of 
power.  It  is,  perhaps,  for  distribution  proper — i.e.,  whore  a 
number  of  motors,  varying  in  size  and  lying  over  an  extended 
area,  have  bo  bo  supplied  from  a  common  and  probably  distant 
source  of  power— that  the  multiphase  systems  tind  their  field  of 
usefulness. 

The  object  of  this  paper  is  to  discuss  the  various  alternate- 
current  motors  now  in  the  market,  and,  perhaps,  t-o  see  how 
far  they  lend  themselves  to  a  system  of  distnbution  in  which 
the  piincipal  conditions  of  supply  may  1>e  stated  as  fullows  : 
1.  The  pressure  in  the  transmission  maina  must  be  as  high  as 
possible.  2.  The  pressure  must  be  nmintained  fairly  constant 
at  the  centre  of  distribution.  3.  The  pressure  at  the  motor  and 
lamp  terminals  must  be  comparatively  low  ;  and  4.  The  system 
must  admit  of  lighting  all  over  the  area  of  distribution  by  the 
use  of  proper  converters.  Those  points  are  by  no  m^na  eusy 
to  obtain  even  singly,  and  when  they  must  be  concurrent  the 
difficulty  is  much  enhanced. 

1.    StNOLE-PBABB  SvNCHftONOUS   AXTBRKXTE-CuRRENT  MoTOBS. 

Single-phase  synchronous  alternate-current  motors  have  been 
used  since  the  memorable  experiments  at  the  North  Foreland 
in  1884,  but  comparatively  little  progress  has  been  made  in 
their  application  to  general  commercial  pur[x>8es  ;  and  the 
reason  for  this  probably  lies  in  the  fact  that  the  synchronous 
system  is  practically  limited  to  a  single  [>air  of  machines^  for 
the  starting  of  the  motor  by  auxiliary  ]xjwer  is  not  a  prohibitive 
objection  with  one  Lirge  machine,  although  out  nf  the  ffuestion 
with  a  number.  On  the  other  hand,  the  high  etticiency  of 
synchronous  motors  and  their  perfect  regulation  nf  <ipecd  with 
varying  loads  renders  theni  especiaTly  suitable  for  a  variety  of 
purp«.>Be8  ;  and  no  efforts  hiive  been  WHUting  on  the  pnrt  of 
scientists  and  engineers  to  place  a  self-starting  single-jihase 
motor  in  the  market,  but  hitherto  without  success.  It  will 
serve  no  useful  end  to  describe  in  detail  all  the  various  attempts, 
but  the  limiting  conditions  may  be  best  gauged  by  a  considera- 
tion of  the  diilioulties  involved,  and  by  a  few  typical  examples 
showing  the  directions  in  which  soUitions  have  been  tried. 

The  following  peculiaritiea  are  found  in  altortmto-currenb 
working  with  single-phase  synchronous  generators  and  motors  : 
(a)  The  dynamos  are  always  separately  excited,  (b)  The 
motors  are  usually  separately  excited  in  order  to  save  the  com- 
plication of  commutators,  (c)  The  motors  must  bo  raised 
approximately  to  the  speed  of  synchronism  bGfoi*o  tho  dytinmo 
circuit  can  be  closed,  (rf)  The  torque  on  any  motor  must  not 
exceed  a  certain  value  or  the  machine  wiU  stop,  (e)  The  cur- 
rent lags  behind  tho  pressure  by  an  angle  which  is  a  maximum 
when  the  motor  is  runnirg  light ;  and  there  may  be  a 
relatively  large  idle  cnrrent,  which,  though  representing  little 
energy  at  the  motor,  causes  a  serious  loss  in  the  supply  msins 
and  dynamo  armature.  (/)  Mottirs  must  be  designeU  imt  only 
with  reference  to  the  pressure  of  supply,  but  also  with  regard 
to  the  frequency  of  the  current,  and  hence  are  only  suitable  for 
working  on  particular  circuits  ;  and  (y)  Alternate  motors,  ex 
cited  by  either  a  direct  or  by  a  single-phase  alternating  current, 
have  dead  p<:iinta  in  each  period  oi  alternation. 

The  earliest  attempt  to  meet  these  conditions  was  by  laminat- 
ing the  Beld  magnets  of  an  ordinary  direct-current  motor  and 
modifying  the  winding  so  as  to  make  the  solf-induciion  as  small 
as  possible.  The  results  were  not  successful.  With  shunt 
windings  it  is  found  to  be  practically  impossible  to  excite  the 
magnets  excepting  with  large  currents  and  few  turns  of  wire, 
and  even  then,  owing 'to  the  difference  of  phase  between  the 
field  and  armature  currents,  the  torque  is  inaigniticant  com- 
pared with  the  current  used,  and  the  dead  points  may  involve 
difficulties.  The  series  winding  is  better,  but  still  useless  for 
commercial  requirementa  ;  for  though  by  carefully  adjusting 
the  windings  it  is  possible  to  obtain  a  smaller  lag,  the  weight 
output  is  still  very  small  and  the  dead  points  remain. 

The  loss  b^  hysteresis  in  each  case  is  ai>  great  as  to  be  pro- 
bably prohibitive,  even  neglecting  the  other  objections.  The 
crux  is  the  frequency.  This  would,  most  likely,  have  t^*  be  re- 
duced to  something  of  the  order  of  20  ^^^^  per  second,  and 
such  a  current  would  be  useless  for  lighting,  and  would  largely 
increase  the  difficulty  from  dead  points.  Indeed,  from  this 
aspect  the  frequency  should  be  high,  and  the  armature  heavy 
enough  to  act  as  a  flywheel.  The  author  has  made  a  number  of 
experiments  in  this  direction,  and  finds  that  the  eye  can  easily 
detect  30  "^^^  per  second,  and  he  believes  from  this  cause  it 
would  not  be  expedient  to  work  at  less  than  from  40  to  45  '^^^. 

Another  method  involves  the  transformer  principle,  but  is 
really  only  applicable  to  small  machines.  It  originated  with 
Mr.  Jacobi,  when  one  of  the  author's  assistants,  and  a  few 
motors  were  designed  by  them  conjointly.  With  this  type  the 
armature  is  wound  in  the  usual  way,  drum  or  cylinder,  and  has 
a  collector  of  the  ordinary  type.  The  field  cores  are  Inniinated 
and  wound  with  two  windings,  one  of  which  is  coupled  to  the 
supply  mains,  and  the  other  connected  across  the  armature 
terminals,  thus  forming  a  secondary  circuit.  Such  a  motor 
^res  a  considerable  tongue,  is  self-starting,  and   has  probably 


an  efficiency  of  60  per  cent,  in  l*h.p.  machines.  It  has  dead 
points  in  each  Alternation  undoubteoly,  but  they  are  not  very 
apparent.  The  chief  difficulty  is  that  owing  to  the  configuration 
of  tho  iron  of  both  field  and  armuture,  and  the  air  gap,  the 
number  of  lines  of  force  passing  through  tho  two  circuits  is 
not  the  same  ;  and,  moreover,  there  is  a  considerable  lag 
between  the  primary  pressure  and  current.  And  also,  which  is 
equally  important,  the  primary  and  secondary  currents  are  not 
in  phase.  With  small  armatures  having  few  turns  per  coil  the 
sparking  is  little,  the  beat  results  being  obtained  when  the  axis 
of  the  armature  field  is  at  90deg.,  or  thereabouts,  to  that  duo 
U»  the  exciting  current.  The  armatures  may  advantageously 
bo  wound  with  two  circuits,  so  as  to  avoid  short-circuiting  coit 
beneath  the  brushes. 

2.  Uhk  of  Condk>*8EU.s. 

The  next  step  in  allernnte-motor  design  was  the  attempt  to 
balance  tho  self-induction  of  the  shunt-wound  field  magnets  by 
a  condenser,  placed  in  series  with  the  windings.  If  the  con- 
denser be  correctly  chosen  for  the  fretjuency  and  the  capacity 
of  the  circuit,  its  E.M.F.  will  theoretically  be  equal  and  opposite 
to  the  counter  E.M.F.  of  the  magneta,  and  so  the  exciting  cur* 
rent  will  nnly  have  to  be  driven  against  the  ohmic  resistance  of 
the  winding,  and,  moreover,  the  pressure  and  tho  field  current  will 
be  in  phase.  The  armature  has  but  small  self-induction,  and  so 
its  current  will  be  hIso  noAfly  in  phase  with  the  field  current, 
and  the  maximum  magnetism  in  field  and  armature  will  occur 
at  approiiniHtoly  the  same  instant  of  time.  Therefore  the 
energy  absorbed  by  the  mot<»r  can  be  very  nearly  gnugod  by  tho 
product  of  tho  number  of  volts  and  amperes.  In  practice, 
owing  to  the  armature  reactions,  the  condenser  will  most  likely 
not  exHctly  counteract  the  counter  E.M.F.  at  all  loads.  And 
again,  even  assuming  such  machines  to  be  commercially  practi- 
cable, they  would  only  be  suitable  for  one  periodic  time.  If 
condensers  were  wpplied  to  series-wound  motors,  they  would  be 
coupled  in  shunt  to  the  field  windings  ;  but  the  objections  above 
mentioned  are  eijually  applicable.  A  most  important  point  to 
be  noticed  in  connection  with  condensers  used  in  this  manner, 
is  the  relatively  high  pressure  which  might  occur  at  the  field 
terminals  owing  to  fluctuations  in  the  current.  This  difficulty 
can  be  (obviated  by  arranging  the  condenser  and  windings  in 
sections,  but  tiuch  a  plan  is  open  to  objection  on  the  score  of 
complication.  Messrs.  Hutin  and  Leblanc*  have  recently 
patented  several  moditications  of  designs  involving  condensers. 

An  interesting  modification  of  the  shunt-wound  single-phaae 
motx:>r  has  been  designed  by  Messrs.  Stanley  and  Kelly.  It  is 
well  recognised  tlmt  the  lag  of  the  anuature  current  does  not 
coincide  with  that  of  the  field  current  in  an  ordinary  shunt- 
wound  motor  supplied  with  an  alternating  current,  and  hence 
the  torque  is  not  proportional  to  the  armature  current,  but  has 
a  maximum  for  some  particular  value  which  must  be  determined 
experimentally  for  each  machine.  To  meet  this  difficulty  these 
gentlemen  pl»ce  a  condenser  in  series  with  the  shunt  coils,  and 
put  short-circuited  coils  in  recesses  cut  in  the  pole-pieces.  These 
coils  carry  currents  induced  by,  and  therefrtre  proportional  to, 
the  armature  current,  hut  always  in  such  a  direction  as  to  tend 
to  decrease  the  self-induction  of  the  armature  coils,  and  conse- 
quently the  lag  nf  its  cnrrent  also.  Tho  arrangement  has  the 
disadvantage  of  rjiising  the  luterpular  resistance,  and  is  likely 
to  cftuse  serious  distortion  iu  the  main  field. 

It  has  also  been  proposed  to  supply  the  idle  currents  pre- 
vailing with  alternate-current  working  by  suitable  condensers 
placed  across  the  supply  mains,  preferably  at  the  tranaformer 
sub-stations. 

5,    SrLIT-Cl'KKKNT   RoTARY-FlELD   MOTOIW. 

Another  attempt  hss  been  made  in  the  direction  of  splitting 
the  main  current  into  two  separate  bmnches  with  phase  differ* 
ences  of  90deg.,  and  so  producing  a  bi-pbase  rotary  magnetic 
field,  the  armature  circuit  being  closed  on  itself,  or  through 
an  external  resistance,  and  carrying  a  current  induced  by 
tho  revolving  field.  In  principle  this  machine  is  similar  to  a 
Tesia  motor  supplied  with  two  separate  currents,  one  of  them 
la)7ging  90deg.  If  a  current  be  divided  into  two  circuits  with 
different  coefficients  of  self-induction,  the  current  in  one  will 
lag  behind  that  in  the  other  ;  and  if  the  one  circuit  have  no 
self-induction  but  capacity,  and  the  other  have  relatively  a  large 
self-induclion,  then  the  phase  difference  can  be  made  as  ne&r 
90deg.  as  desired.  8uch  a  machine  has  been  designed  by  Messrs. 
Hutin  and  LebUnc,  but  the  author  does  not  know  how  far 
it  hiLA  been  successful  in  practice.  Tho  points  gained  by  this 
arrangement,  however,  mark  a  considerable  advance  in  the 
design  of  alternate  motors  for  use  off  ordinary  supply  mains. 
The  motor  is  self-starting;  non-synchronus;  if  stopped  through 
overloading,  will  ittart  again  as  soon  as  the  excess  of  load  is 
removed  ;  and  is  self- exciting.  But  it  appears  to  be  still  far 
from  perfect  ;  for,  owing  to  the  armature  reaction  on  the  field, 
it  is  difficult  to  see  how  the  current,  in  the  circuit  ciint&iiiinj;; 
the  condenser,  can  be  self-adjusting   for  varying  hmds  with  a 

"*  Under  the  auspices  of  Messrs.  Kothscbild.  who  have  generously 
voted  the  sum  of  175,000f.  to  enable  them  to  cju-ry  outexperimente 
with  alternate  motors  on  a  oommoroial  basis, 
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pTSMure  of  supply  ;  and  consctquently  the  output  of  such 
*-or  will  probably  be  leaa  than  that  nf  a  Tosia  one  with  two 
•endent  curronta.  The  difficulties  attending  the  condenser 
recisely  the  same  as  thoso  previously  referred  to  with  the 
ironous  typo  of  motor. 

jssrs.  Stanley  and  Kelly  have  recently  devised  a  quadrature 
r,  which  presents  some  interesting  features.  In  one  of  the 
Its  ia  placed  a  solenoid  with  low  ohmic  resistance,  but  large 
nduction  ;  and  in  the  other  circuit  is  a  series  of  secondary 
ries  which  have  capacity,  and»  therefore^  act  as  a  condenser. 
-esult  arrived  at  ia  a  lajg  of  46deg.  in  the  curent  of  the  iu- 
ve  circuit,  and  a  corresponding  advance  in  the  capacity 
:h,  the  result  being  a  total  difference  of  phase  of  about 
f.  between  the  two  currents.  The  battery  does  not  need 
ve  large  storage  capacity  ;  and  as  the  number  i^f  plates  is 
ged  so  as  just  to  prevent  eloctmlysia  there  will  be  no 
ming."  But  lead  plates  used  in  this  manner  in  diluted  sul- 
,o  acid  rapidly  sulphate,  and  hence  are  likely  to  give 
•le.  Iron  plates  in  causiic  soda  are  also  rapidly  affected, 
iven  carbon  soon  crumbles  away.  Platinum  seems  to  be 
aly  reliable  material,  and  this  at  its  present  price  is  too 
r. 

4,  MrLTiPHASE  Alternate  Motok-h, 
>f.  Ferraris  in  1885  experimented  with  multiphase  currents, 
published  his  results  in  March,  1888,  at  Turin  ;  and  in 
of  the  same  year  Tesla  showed  a  rotary  motor  running 
four  wires  ;  and  Bradley,  Hasolwander,  VVenatrom,  Elihu 
laon,  Dobrowol»ki»  Brown,  and  others  have  iiitr<.tduced 
us  modiScatiuus  and  improvements.  The  tirst  practical 
nstratiou  was  made  by  Dobrowolski  and  Brown  with  the 
kfort-Lauften  plant. 

should  be  noticed  that  in  all  rotary-field  mutora  aikd 
mos  it  is  not  the  current,  but  the  resulting  magnetiara, 
itjtates  ;  thus,  if  there  are  two  circuits  and  four  p<jIbs,  the 
etiam  will  be  displaced  90deg.  with  each  wave  of  current. 
der  tu  see  this  more  fully,  a  simple  case  may  be  Instanced. 


Fm.  K 


1  is  a  four-pole  diphaae  mutor  of  elementary  type,  with  a 

3-circuit  armature,  having   neither  brushes  nor  commu- 

There  are  two  alternating  exciting  circuits,  A  A,  and 

ill  quadrature, 
ppoae  that  A  and  A^  be  magnetised  so  as  to  cause  linos  of 

to  pass  from  A  to  A,  through  the  armature  C,  Then  B 
i,  will  be  neutral,  for  there  will  be  no  current  in  them  at 
noment. 

xt,  the  current  in  A  A|  will  gradually  die  n^vay,  and  that 
B^  will  steadily  rise  in  an  e^jual  and  opposite  ratio  until 
lagnetic  dux  from  B  to  B|  and  A  and  A,  are  neutral, 
is  cycle  will  be  repeated,   but   with  one  alteration — the 
nt  in  A  A^  will  rise  to  a  negative  maximum  (assuming  it  to 

been  positive  befor*),  and  the  flux  will  be  in  the  directiun 

to  A  ;  and  in  the  next  wave  from  B^  to  B.     Carefully 

g  these  changes,   it  is  seen  that  the  magnetic  &e]d  has 

BG  once  for  a  complete  -^^  in  each  of  the  circuits,  and, 

N 
ifore,  the  speed  of  the  tiold  rotation  is    — ,  where  N  is  the 

(). 

Mr  of  '^^^  per  second^  and  n  is  the  number  of  pairs  of 
in  one  circuit.  In  the  case  referred  to,  since  n  =  ly  the 
utions  of  the  magnetic  tield  will  be  the  same  as  the  number 
^^.  To  make  a  diphase  dynamo  it  is  necessary  to  replace 
losed-circuit  armature  by  a  suitable  electromagnet  h^bviug 
ioy  free  poles  as  there  are  poles  in  one  of  the  alternate- 
tat  circuits,  to  excite  this  magnet  with  a  continuous  current, 
>o  cause  it  to  resolve.* 

en  diohase  periMic  currents  will  be  induced  in  the  two 
its  A  Aj  and   B  Bj,   the  phase  difTerence   between    them 
(QOdeg. 
fctiMDiaticaUy  the  currents  may  bo  expressed  thua  : 

H       That  in  A  A|  —  K  sin  a 


B  B|  =  K  cos  (X  =  K  sin 


M) 


otAry  ma^Qtic-6eld  machines  under  certain  conditions  are 
Bible.  S^  Ekc(rv:al  FtvU^r^  February  10th,  1893,  in  which 
xperiment   is  given  showing  the  reversibility  of  a  "  three- 


which  shows  the  phase  difference  between  the  two  currents. 
Now  K  is  a  constant  for  the  particular  machine,  and  a  is  a 
measure  of  the  angular  motion  of  the  deld.     It  will  be  seen 

that  the  current  in  A  A|  is  a  maximum  when  a  ii  equal  to  -^ 


and  —  ir,  and 


zero  when  a  is  equal  to  0  and  ir  ;   the 

converse  of  this  is  the  case  with  the  current  in  B  B^ 

Diaphase  systems  require  either  four  wires— n'.e.,  two  for  each 
circuit — or  else  the  iximmon  return  must  be  of  double  section 
for  the  same  loss.  This  is  inconvenient  on  account  uf  both  cost 
and  complexity ;  but  a  far  greater  objection  for  large  plants 
seems  to  be  the  apparently  excessive  variation  in  the  field  exci- 
tation, yet  this  view  is  strongly  combated  by  many  competent 
engineers.     Let  Fig.  2  be  carefully  examined. 


Fifl.  2. 

Curves  A  and  B  show  the  ourrent-Huctuattons  in  the  two  cir- 
cuits, and  D  that  in  the  commun  return.  The  magnetic  field 
will  be  caused  by  A  and  B  alone,  and,  therefore,  willl>e  propor- 
tional to  their  sum  at  any  instant.  When  A  is  a  maximum, 
B  is  zero,  and  the  induction  at  this  moment   is  proportional 

to  the  current  in  A  atone,  and  is  equal  to,  say,  C  sin  —  »  C. 

a 

When  A  and  B  are  equal,  as  at  I5&deg.  of  field  rotation,  the 
induction  ts  proportional  to  2  C  sin  135deg.  =  C  1*4.  Thus 
the  excitation  varies  between  1  and  1'4,  the  difference  being 
nearly  30  per  cent,  of  the  highest  value.  The  mean  variation 
will  be  only  about  15  percent.,  it  is  true,  but  hysteresis  and 
self-induction  are  proportional  to  the  limiting  values  of  the 
excitation,  and  eddy  currents  approximately  to  the  squares  of 
these  differences. 

Self-inductiou  decreases  the  output  for  a  given  weight  of 
material,  and  also  by  increasing  the  lag  may  largely  augment 
the  idle  current  for  small  loads. 

To  illustrate  the  ductuation  of  the  field  excitation  and  conse- 
quent induction  the  sign  of  the  negative  curves  in  Fig.  2  may 
be  changed,  and  they  may  be  plotted  above  the  time  line  as  if 
they  were  positive  in  value  ;  or  two  fresh  complete  curves  may 
be  drawn,  as  shown  in  dotted  lines  and  marked  A^  and  B|  in 
Fig.  2,  referring  to  the  next  two  impulses  of  current  imme- 
diately succeeding  waves  A  and  B. 

Both  these  diagrams  are  justified  by  the  consideration  that 
each  circuit  in  the  motor  contains  at  least  two  coils  wound  in 
opposite  directions,  and  thus  produces  poles  of  difileront  signs  ; 
andf  therefore,  the  magnetism  rotates  continuously. 


Fig.  3. 

Ill  Fig.  3  the  sign  of  the  negative  curves  has  been  changed, 
and  the  excitation  fluctuation  is  shown  by  the  top  curves,  which 
may  be  regiirded  as  having  reference  to  one  <»f  the  poles  of  the 
rotary  field,  say  the  north  pole  ;  while  with  the  double  arrange- 
ment shown  in  Fig.  2,  since  there  are  two  sets  of  curves — one 
lK>Bitive  and  the  other  negative — the  variations  of  both  polea 
are  indicated.  But  as  the  fluctuations  are  sutficiently  denned 
by  the  first  method,  the  duplication  involved  in  the  latter  seems 
to  be  unnecessary. 

In  the  preceding  considerations  the  armature  reactions  have 
baen  nei^lected.  These  are  not  easily  estimated  without  some 
experimental  acquaintance  with  the  machine  in  question.  But 
their  effect  will  be  a  maximum  at  starting,  and  will  decrease  as 
the  armature  speed  increases,  and  would  be  nil  if  the  speed 
of  armature  and  field  coincided — i.e.,  if  the  motor  worked 
synchronously.  The  last  condition  is  unattainable  even  with 
no  load,  for  the  friction  of  the  bearings  and  air  requires  a 
certain  amount  of  current  in  the  armature  to  overcome  it. 
Generally  speaking,  the  armature  reactions  tend  to  weaken  the 
resultant  magnutii  Hold  and  also  to  lessen  the  torque  for  a  given 
current. 

(To  (w.  coi\ivw«*A.^ 
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CITY  OP  LONDON-A  FORECAST. 

The  report  of  the  City  of  London  Electric  Light- 
ing Company  for  the  half-year  ending  Deceml>er  31, 
1892,   affords   some  interesting   information    for    a 
possible  forecast  of  the  profits  of  that  undertakiuj 
On   June  30,  1892,  there   were,  according   to 
September  report,  11,800  8-c.p.  lamps  connect 
and   this    figure    had   increased  in    September    tfl 
20,000.     The  receipts   for  current  sold  for  privalj 
lighting    during    the    same     period    amounted    t^ 
£5,576.  Bs.  5d.,    which  at   8d.  gives  167,292  unit^^ 
or  earnings  at  the    rate  of  about   14b.  per  lac 
per  annum.     As  these  earnings  were   from   lamp? 
installed    in    a     large    proportion    of    shops    and 
public    buildings,    and    a     correspondingly    small 
proportion    of    private    offices,    which    constitutes 
by  far  the  largest  source  of  demand  for  light  in  th^i 
City,  14s.  may  be  regarded  as  a  high  figure,  becanqH 
it  is  more  likely  to  decrease  than  to  rise,  for  th^H 
large   day  and  night  loads  in  the  great  publishing 
and  manufacturing  establishments  will  have  to  be 
supplied    at    a    considerable  deduction    for    quan- 
tity,   and  it    is    a    question  how    long    it  will  be 
before    the    8d.    now    charged    will    have    to     be 
reduced    to    7d.      It    would,    therefore,    be     safer 
to    estimate    this    figure     at    12s.      Although    the 
chairman  in   September  last   told   us  he  expected 
the  company's  stations  would  be  ready  by  this  time 
to  supply  current  to  78,000  lamps,  he  now  tells  us 
that   the  connections   do    not   exceed  34,000,    the 
applications  being  for  more  than  50,000.     This  over- 
estimate is  not  in  the  least  surprising,  considering  all 
the  circumstances  of  the  case.     It  may  reasonably, 
therefore,  be  anticipated  by  the  shareholders  that 
the  estimate  in  the  report  of  March  23,  1893,  now 
before  us  is   somewhat  exaggerated,   and   that   at 
the  end  of  1893  the  sufficiency  of  plant  for  140,000 
lamps  will  be  still  a  good  way  off.     That  the  means     , 
of  distribution  will  be  ample,  the  chairman  has  given     I 
every  assurance,  but  we  feel  that  his  reliance  on  the 
supply  of  plant,  the  efficiency  of  much  of  which,     | 
owing  to  its  novel  form  and  dimensions,  was  not 
proved  even  so  late  as  at  the  end  of  1892,  may  be 
anything  but  realisable. 

Assuming  that  there  will  be  plant  sufficient  and 
applications  for  100,000  lamps  (connected  up)  by 
the  end  of  1893,  and  that  the  gross  earning  of  each 
lamp  is  128.,  the  company  may  be  then  congratulated 
that  it  has  reached  a  stage  when  its  rate  of  gross 
earnings  on  the  private  lighting  will  amount  to 
i!60,000  per  annum.  With  this  figure  before  us  the 
standing  loss  on  public  lighting,  which  is  inevitable 
with  a  contract  that  requires  the  company  to  supply 
at  nearly  2^d.  a  unit,  is  of  little  consequence.  What 
may  be  available  for  distribution  to  the  shareholders 
at  the  end  of  1893  is  a  figure  which  from  the  experi- 
ence of  other  supply  companies  cannot  be  easily 
estimated.  The  following  calculation  would  lead 
to  the  supposition  that  the  ordinary  shareholders 
must  defer  their  hopes. 

Turning  to  the  statement  of  share  capital  in  th€ 
report,  it  will  be  found  that  £448,000  had  been  spent  ,. 
up  to  December  31,  1892,  £400,000  of  which  ijM 
money  subscnbed  for  ordinai-y  shares,  and  £48,00^^ 
lot  pteietence  ftlawcea.    The  private  lighting  plant  to 


:^ 


carry  the  expected  next  winter's  load  should  certainly 
not  have  a  less  capacity  than  6,000  h.p.,  which,  at 
£34  a  horse-power,  will  have  cost  the  company  not 
less  than  i-200.000,  of  which  there  will  most  pro- 
bably be  a  remaining  liability  of  not  less  than  the 
unpaid  calls  on  the  20,000  preference  shares  that 
have  been  issued — namely,  ^119,000 — so  that  it  is 
not  unreasonable  to  anticipate  that  the  total  paid-up 
and  expended  capital  by  next  31st  December  will 
amount  to  £600,000.  Upon  £200,000  of  this  the 
preference  shareholders  ought  to  receive  for  lyifS 
£12,000.  As  the  gross  earning  capacity  is  now 
only  34,U()U  x  I2s.  =  £20,400,  and,  as  we  have 
pointed  out,  it  will  probably  not  exceed  in  annual 
rate  £60,000  at  the  end  of  the  year,  it  will  be  fair  to 
estimate  gross  earnings  in  1893  at  £40,000,  and  the 
net  revenue  tp  be  derived  from  the  same  to  be  ten 
or  twelve  thousand  pounds — or  no  more  than  sufli- 
cient  to  pay  6  per  cent,  to  the  preference-holders. 

In  this  respect  the  ordinary  shareholders  of  the 
City  of  London  Electric  Ligbting  Company  are  to 
be  congratulated,  when  their  case  is  compared  with 
that  of  the  older  and  pioneer  companies  which  bore 
the  brunt  of  early  difficulties.  If  they  receive  5  per 
cent,  for  their  investment  at  the  end  of  1894  they 
will  have  done  better  than  any  other  electric  lighting 
investors,  and  we  see  no  reason  to  doubt  the  proba- 

tbility  of  such  a  result, 
to 
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WOODHOUSE  AND  BAWSON. 

On  Monday  last  a  meeting  of  creditors  was  held 
to  consider  a  suggestion  of  the  late  trustees  for  the 
debentxure-holders  that  the  coinpaiiy  should  bo  re- 
constructed. The  meeting  would  call  for  no  remarks 
from  us  had  not  Mr.  Pope  put  his  position  as  one  of 
the  directors  very  pointedly,  and  eni]>hatically  stated 
that  he  had  heard  something  about  a  combination 
of  shareholders  to  fight  a  test  case  against  the 
directors.  While  he  had  sacrificed  time  and  money 
in  the  interests  of  the  company,  nnd  especially  in 
the  interests  of  the  debenture-holders,  if  he  were 
attacked  upon  the  prospectus  he  would  fight  to  the 
last  halfpenny  he  had.  This  indignation  was  all 
very  well  in  its  way,  and  no  doubt  impressed  the 
shareholders  present  as  to  the  futility  of  fighting  for 
their  lost  property.  We  have  said  before,  and  we  say 
it  again,  we  have  no  sympathy  with  the  shareholder. 
He  deserves  to  lose,  and  richly  deserves  the  fate 
which  has  overtaken  him.  So  long  as  15  per  cent. 
was  paid  he  made  no  bones  about  receiving  it,  nor, 
though  warned,  did  he  enquire  too  curiously  into  the 
balance-sheet.  Though  we  as  outsiders  niitrht  be  iu 
order  in  condemning  the  management  of  the  com- 
pany, it  was  not  the  best  of  taste  for  shareholders 
and  others  at  this  meeting  to  use  harsh  language. 
They  agreed  with  the  management  when  the  wiud 
was  fair.  They  knew  the  concern  was  basing  its 
prosperity  upon  company-mongering,  and  they  took 
no  step  to  stop  such  work.  It  is  the  way  of  a 
contemptible  snob  to  kick  men  who  are  down 
when  the  men  who  so  kick  were  the  very 
men  to  support  the  actions  which  promised 
fftir  dividends.  Sir  Bawson  Kawson  and  Mr. 
Pope  were  both  correct   in    the  way  they  put  the 


matter.  The  company  is  gone  past  redemption. 
The  assets,  such  as  they  are,  should  be  realised  to 
the  best  advantage,  and  may  then  bo  found  suHi- 
cient  to  pay  the  debenture-holders.  The  outlook 
for  the  trade  creditors  is  not  promising,  but  they 
certainly  will  get  nothing  unless  the  assets  be  care- 
fully realised.  The  one  point  upon  which  we  dis- 
agree with  Mr.  Pope  is  that  a  large  debenture 
interest  was  made  when  the  promoters  were  paid, 
and  paid,  as  it  now  seems,  by  placing  to  credit  in 
the  balance-sheet  assets  which  no  sane  person  could 
or  can  argue  were  real  and  tangible.  Under  a 
properly-constructed  balance-sheet  some  £50,000 
debentures  would  never  have  been  created,  and 
our  point  is,  that  in  the  distribution  of  assets 
those  debentures  should  be  cancelled.  Unfor- 
tunately, they  may  have  got  into — we  must  use  the 
term — innocent  hands,  and  iu  such  a  case  the  inno- 
cent holders  should  have  remedy  against  the 
original  holders.  The  case  is  simple,  though  the 
law  may  not  see  it.  Broadly,  £50,000  debentures 
were  created  upon  incorrect  balance-sheets.  The 
law  ought  to  ask — and  by  this  we  mean  the  official 
receiver  ought  legally  to  determine — how  far,  if  at  all, 
these  balance-sheets  contravened  the  law.  If  it  was 
held  that  they  wilfully  misled,  then  the  £50,000, 
or  rather  the  £70,000,  paid  should  be  recovered; 
and  by  this  recovery  the  position  of  the  remaining 
debenture-holders,  the  trade  creditors,  and  to  some 
extent  the  shareholders,  would  be  far  better  than  at 
present.  The  meeting,  at  the  instigation  of  its  con- 
veners, came  to  the  conclusion  that  the  best  plan 
was  to  leave  such  points  as  they  are,  and  to  do  the 
best  they  could  with  matters  as  they  stand  at 
present.  Our  opiuion  is  that  the  legality  of  the 
payment  of  Lbat  £70,000  ought  to  be  tested.  The 
three  petitions  for  compulsory  winding  up  have  been 
abandoned  iu  favour  of  a  supervision  order. 

So  much  for  the  past ;  now  as  to  the  suggested 
future.  As  put  to  the  meeting,  the  suggestion  is  for 
someone  to  purchase  the  part  of  the  business  they 
think  will  pay — to  carry  on  this  part  as  a  new  busi- 
ness upon  which  the  old  creditors  have  no  claim. 
That  is  all.  It  means  the  purchasers  will  get  a  good 
thing  cheaply  and  so  make  money.  The  remaining 
assets,  after  the  plum  has  been  taken  out,  are  to  be 
realised  to  the  best  ability.  The  creditors  get,  first, 
the  amount  paid  for  the  "plum,"  secondly,  the 
amount  realised  in  the  sweet  by-and-by  for  the 
remaining  assets ;  meanwhile  the  buyers  get  the 
plum  and  what  it  brings  them. 

The  amount  required  to  carry  on  the  business  con- 
nected with  the  plum  is  not  great :  would  it  not  be 
better  for  creditors  and  shareholders  for  the  official 
receiver  and  his  manager  to  carry  on  the  '*  plum  " 
part  of  the  business  for  the  benefit  of  all  rather  than 
to  sell  it  for  the  benefit  of  the  few? 
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THE  TELEPHOWE  COMPANIES. 

On  February  17,  our  contemporary  the  Electrical 
Eeview  vfrote :  "The  system  proposed  by  the  New 
Telephone  Company  is  old ;  has  been  tried  and 
failed  ;  and  no  evidence  is  forthcoming  that  the 
causes  of  failure  have  been  eliminated/*  We  {a.uGve.i 
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this  was  a  somewhat  sweeping  assertion  and  an 
erring  one,  as  we  had  followed  fairly,  as  we  imagine, 
the  workings  of  the  New  Telephone  Company  and 
the  system  considered  best  by  its  adviser.  In  our 
issue  of  February  17  we  referred  to  the  system 
advised  as  the  '*  Mann "  system,  and  insisted 
upon  the  facts  that  this  was  the  system 
advocated  by  Mr.  A.  R.  Bennett  (the  adviser 
of  the  New  Telephone  Company),  and  that  so  far 
as  we  know,  it  had  not  been  tried  and  failed.  On 
February  24,  our  conterapora^ry,  returning  to  the 
matter,  seemed  to  discredit  anything  ever  done  by 
Mann,  and  gave  all  the  credit  to  Law.  In  our 
opinion  this  gave  rise  to  the  possibility  of  error,  as 
the  name  "Law"  had  been  usually  associated  on 
this  side  of  the  Atlantic,  at  any  rate,  with  a  series 
system,  and  no  branched  or  multiple  system  had 
been  recognised  here  until  Maun  showed  at 
Dundee  how  effective  it  might  be.  Then  we 
endeavoured  to  restrict  the  controversy  to  ascer- 
tain what  was  meant  by  Law  and  what  by 
Mann.  Our  contemporary  insists  that  Law  invented 
not  only  the  aeries,  but  the  multiple  system,  and  is 
entitled  to  all  credit,  and  that  Mann  has  done 
nothing  but  take  what  was  known  before,  and  also 
that  the  multiple  system  had  been  largely  tried  and 
failed.  We  attempted  to  let  down  lightly  and  agreed 
that  (Shaw)  Law  might  have  indicated  a  multiple 
system,  but  it  was  never  made  practical  till  Mann 
modified  it  ;  and  we  must  now  insist  somewhat 
strongly  upon  this,  and  claim  that  Mann's  name, 
and  not  the  Law  Company's,  should  be  associated 
with  the  multiple  or  branch  system.  We  must 
also  go  a  little  farther,  and  claim  that,  whatever  else 
the  New  Telephone  Company  desired,  it  advocated, 
and  its  advisers  advocated,  the  **  Mann  "  system,  and 
that  this  system  does  not  come  within  the  category 
of  "  being  old,'*  or  *'  has  been  tried  and  failed.'*  On 
March  17  we  put  four  plain  questions  with  a  view 
of  agreeing,  if  possible,  what  the  real  ad\ice  of  the 
New  Telephone  Company  or  of  Mr.  A.  R.  Bennett,  its 
adviser,  was.  These  questious  were  not  categorically 
answered,  because  the  reply  was  probably  directed 
to  the  determination  of  what  the  Law  Company  bad 
really  indicated,  and  it  was,  shall  we  say,  proved 
that  the  Law  system  comprised  both  a  *'  series  **  and 
a  "  multiple  "  system.  This  narrowed  the  ground 
considerably  from  the  fact  that  no  one  disputes  but 
that  the  Law  (series)  system  has  been  tried  and 
failed.  Our  contention  is  that  both  the  Law  (series) 
and  (multiple)  systems  in  ihe  hands  of  the  Law 
Company  have  been  tried  and  failed,  but  to  please 
our  contemporary,  and  come,  if  possible,  into  perfect 
accord,  we  will  modify  the  remainder  of  our  conten- 
tion to  :  that  the  Mann  modification  of  the  Law 
branch  systeni,  which  modification  is  advocated  by 
the  advisers  of  the  New  Telephone  Company,  has 
not  failed,  but  has  been  a  success.  Elsewhere  we 
insert  a  letter  corroborative  of  our  contention  that 
Maim  did  something  more  than  the  Law  Company, 
and  that  this  something  meant  the  difference  between 
success  and  failure.  Mann  succeeded  because  of  this 
modification,  while  the  Law  Company  failed.  With- 
out going  further,  we  may  once  more  put  our  position 
very  clearly : 


We  contend  that  Mann  really  did  something  that 

the  Law  Company  did  not  do  ;  and 
That   Mann's   modified   Law   branch   system   sn 

ceeded ;  and  that 
This  modified  system  has  always  been  recognised 

here   as   the   Mann   system,   and   not   the    Law 

system ;  also 
The  Mann  modification  of  the  Law  branch  system 

is  the  system  advocated  by  the  advisers  of  the 

New  Telephone  Company  ^  and  hence 
The  advisers  of  the  New  Telephone  Company  have 

not  advocated  an  old  system  that  has  been  tried 

and  failed. 


at 
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OORRESPONDENCE. 

*'  Ooe  ml^n^  word  ii  ao  man'*  ward, 
Jntttoo  ne%da  that  hoth  b«  htsrd." 


TELEPHONY— INDUN  EXPERIENCE— MANN  AND 

LAW. 


Snt, — I  have  followed  with  interest  the  controversy 
the  Law  and  Mann  systemB,  and  notice  that  some  question 
baa  arisen  respecting  the  change  whicb  took  place  in  India, 
and  the  nature  of  the  switching  system  which  originally 
obtained  there.  As  the  manager  and  engineer  in  charge 
of  the  Bengal  Telephone  Company's  exchanges  in  Calcutta — 
1884  S^and  the  person  responsible  for  the  change  referred 
to,  I  may  perhaps  be  permitted  to  trouble  you  oa  the 
subject. 

First,  about  the  system  in  use.  When  I  went  to  India 
found  the  branched  Law  system  in  operation,  but  tbis 
system  differed  from  that  introduced  by  Mr.  Mann  iu 
Dundee,  and  subacquently  adopted  in  otber  British  ex 
changes,  in  at  least  one  very  important — nay,  material — 
point.  The  subscribera*  instruments  in  Calcutta  were  not 
provided  with  ringing  apparatus,  so  that  the  ex:bange  had 
to  perform  all  the  necessary  ringing  of  subscribers'  bells. 
An  interrupted  conversation  consequently  could  not  be 
resumed  without  an  appeal^  vid  the  circuit  wire,  to  the 
operator  to  ring  "  So-and-So's  '*  bell  again.  The  attention 
of  the  operator  was  thus  diverted  from  the  actual  switch- 
ing, and  the  rapidity  attained  by  Mr.  Mann,  and  for  whicb 
his  system  has  become  so  justly  renowned,  was  out  of  the 
question  in  Calcutta.  In  fact,  the  Calcutta  system  was 
the  Law  Bysbem  with  the  circuit  wires  branched,  instead 
of  being  looped  through  the  subscribers'  instruments,  and 
the  awitchint;  operations  were  practically  as  described  by 
**  Preece  and  Maier/'  page  300. 

Now,  Mr.  Mann  in  Dundee  adopted  the  branched  Law, 
with  the  vital  difference  that  all  the  necess&ry  ringing  was 
thrown  on  the  subscribers,  so  that  the  operators  had 
nothing  to  do  but  mtike  and  unmake  connections. 
In&teaii  of  concetitrating  an  arduous  labour  at  one  {>oint, 
and  irt  a  few  hands,  Mann  spread  it  all  over  the  town  or 
area,  and  subdivided  it  ao  that  it  became  no  labour  at  all. 
I  believe  this  innovation  Wds  L|uite  original  with  Mann, 
and  thtSf  coupled  with  good  marm^^ement,  careful  attention 
to  details  of  the  construction  of  lines  and  instruments 
and  selection  of  staff,  is  quite  sutiicient  to  account  for  the 
undoubted  success  of  the  system  established  by  him  in 
Dundee. 

The  statement  which  appears  in  the  EUdrkal  Hfxiew 
the  7th  inst.,  paf^e  400»  has  considerably  astonished  me.  I 
refer  to  the  following  passage  :  "  What  we  say  is  that  Mann 
did  nothing  ;  made  no  alteration,  modification,  or  improve- 
ment which  differed  from  that  previously  in  use." 

Now,  [tutting  aside  the  question  of  improvement,  the 
addition  of  the  magneto  iastruments  alone  to  the  branched 
Law  system  may  surely  be  regarded  both  as  an  alteration 
and  a  niodiRcation.  This  combination  may  have  existed 
previously,  but  I  have  certainly  never  heard  of  it,  and 
should  be  glud  to  know  if  such  is  really  the  case.  To 
endeavour  to  make  out,  therefore,  that  Shaw,  the  inventor 
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of  the  Law  eysteca,  is  entitled  to  all  the  credit,  is  to  deprive 
one  of  our  most  original  British  telephonists  of  the  praise 
justly  due  to  him  as  the  first  to  show  how  a  system  which 
bad  many  drawbacks  originally  could  be  made  to  surpass 
the  best-known  systems  of  the  day.  Unless  Mann's  Dundee 
system  has  been  tried  and  abandoned  in  India  since  the 
early  jiart  of  1888,  I  can  say,  without  hesitation,  that  such 
Is  not  the  case. 

Now  for  the  reason  why  the  branched  Law  system  was 
abandoned  in  Calcutta.  When  I  took  charge,  in 
November,  1884,  I  found  the  service  anything  but 
satisfactory,  and  complaints  so  numorous  that  it  soon 
became  evident  that  a  radical  alteration  would  have 
to  be  made.  I  had  not  to  go  far  to  get  to  the 
bottom  of  the  trouble.  Two  systems  were  in  opera- 
tion ;  the  majority  of  the  subscribers  were  connected  on 
the  branched  Law  and  the  remainder  on  the  ordinary 
magnet  system.  The  complaints  were  chiefly  from  sub- 
scribers on  the  former  Hardly  a  day  passed  without  one 
or  more  of  the  circuit  wires  being  earthed,  either  through 
contacts  outside  between  them  and  the  subscribers'  wires 
used  for  conversation,  the  **  leadiogin  "  wires,  or  in  the 
instruments.  This  was  undoubtedly  due  to  defects  in  the 
outside  construction  and  instruments;  the  latter — Although 
perhaps  at  the  time  they  were  put  in  they  were  the  best  in 
the  market  of  their  class — proved  most  unreliable  and 
gave  endless  trouble. 

Early  in  1885  I  strongly  urged  the  advisability  of  a 
complete  change  and  the  adoption  of  a  simple  uniform 
system,  and  it  became  a  question  as  to  which  it  should 
be — the  **Manri"  as  established  in  Dundee,  or  an  ordinary 
magneto  system.  The  adoption  oi  the  Mann  system  meant 
a  large  outlay  on  reconstruction,  i[i  addition  to  the  cost  of 
the  magneto  bells  required  for  the  subscribers  on  the 
branched  Law  system,  and  a  staST  of  operators  and 
inspectors  far  smarter  and  more  intelligent  than  those 
obtainable  in  Calcutta  at  a  reasonable  rate  of  pay.  In 
fact,  it  meant  a  considerable  increase  of  expenditure  all 
round. 

Having  regard  to  this,  and  the  hopelessness  of  estab- 
lishing a  good  and  reliable  service  without  going  in  for 
general  reconstruction  and  an  expensive  sta^»  I  sttongly 
recommended  the  company  to  adopt  a  simple  magneto 
system,  and  in  1586  new  switchboards  were  made  and 
fitted  up  in  the  exchange,  the  old  Law  bell  instruments 
taken  out,  and  magneto  bells  of  the  latest  pattern  substi- 
tuted. The  result  was  a  very  material  improvement  in  the 
service.  The  conditions  of  working  are  very  difierent  in 
India  to  those  existing  in  £ng1and,  or,  I  should  think,  in 
Europe  generally  ;  and  although  I  am  strongly  in  favour  of 
a  system  which  dispenses  with  indicators  and  a  multiplicity 
of  contact  springs  on  the  switchboards,  and  which,  where 
properly  established  in  a  really  workmanlike  manner, 
admits  of  a  rapidity  in  making  and  unmaking  conDections 
unattainable  by  the  ordinary  system  of  signalling,  under 
similar  conditions  I  should  hold  the  same  views  regarding 
the  Calcutta  system  to-day  that  I  held  when  I  was  out 
there. 

As  to  the  general  understanding  as  to  what  constituted 
the  Mann  system,  I  think  I  have  clearly  shown  that  it  was 
considered  to  differ  very  mateiially  from  the  Law  system 
by  the  fact  that  it  was  suggested  as  a  substitute  for  the 
system  in  use  in  Calcutta  in  18B4,  which  was  nothing  more 
nor  less  than  the  Law  system  branched  and  not  looped. 

April  10,  1893.  A.  Sandford. 

THE  TRAINING  OF  ELECTRICAL  ENGINEERS. 

Sir, — The  information  you  are  eliciting  as  to  the  require- 
ments of  firms  of  engineers  in  those  entering  the  profession 
is  most  valuable  to  those  engaged  in  teaching,  It  must, 
however,  be  recollected  that  these  requirements  are  only 
one  factor  in  the  questions  to  be  decided,  and  it  is  to  bo 
hoped  that  in  expressing  their  opinions  the  firms  who  are 
kind  enough  to  assist  eiigitieering  students  in  this  way  will 
keep  in  mind  the  requirements  of  subsequent  years  of  an 
engineer's  life,  and  not  consider  only  the  requirements 
the  employer  values  in  an  apprentice.  A  school 
that  taught  a  student  to  really  understand  the  nature 
of  self-induction,   for  instance,   would    be    coaferring    a 


more  permanently  valuable  acquisition  on  the  studant  than 
one  that  onlij  taught  him  how  to  measure  it  with  some  in- 
strument that  read  the  result  by  a  pointer  on  a  scale  with- 
out the  student's  understanding  one  bit  what  he  was 
measuring,  nor  how  he  measured  it.  And  yet  this  latter 
student  might  be  much  more  useful  to  his  employer  than 
the  other  student,  who  was  really  better  equipped  for  his 
life's  work.  Of  course,  both  are,  as  usual,  beat,  but  one 
must  put  up  with  the  possible ;  and  a  large  number  of 
young  men  are  so  stupid,  or  so  badly  trained  by  memory 
work  ill  schools,  that  though  they  can  learn  to  put  a  penny 
in  the  slot  as  well  as  a  well-trained  dog,  or  perhaps  a 
little  better,  yet  it  takes  a  great  deal  of  time,  pains,  and 
trouble  to  get  into  their  heads  the  least  idea  of,  or  even  in- 
terest in,  the  means  by  which  the  chocolate  emerges.  Those 
who  are  clever  themselves  and  have  not  bad  much  expe- 
rience in  teaching,  can  hardly  believe  how  very  slowly  the 
most  elementary  general  principles  are  assimilated  by  the 
average  human  mind.  And  yet  it  is  just  the  appreciation 
of  general  principles  that  makes  all  the  difference  between 
the  intelligent  worker  who  will  have  a  chance  of  advarc- 
ing  his  business,  and  the  routine  penny-in-the-slotter  who 
can  never  be  more  than  a  drudge — a  useful  drudge,  maybe, 
but  still  only  a  drudge.  It  is  quite  true  that  most  men 
cannot  be  much  more  than  drudges,  but  still  everybody 
should  have  a  chance  of  advancement ;  and  the  mere 
mechanical  work  can  and  will  be  learnt,  while  geneml 
principles  will  hardly  ever  be  learnt  unless  learnt  before 
the  stress  of  all-day-long  toil  deprives  all  but  a  few  beroulean 
frames  of  ability  to  ute  fruitfully  the  hours  of  rest  for  hard 
intellectual  work.  Those  who  are  familiar  with  practical 
calculations  are  in  danger  of  expecting  too  much  of  the 
same  kind  of  familiarity  from  students  who  have  had  a 
couple  of  years  to  learn  so  many  things  in,  that  it  is  prac- 
tically impossible  for  them  to  be  at  all  familiar  with  half 
of  them.  This  familiarity  is  learnt  after  a  very  few  months' 
apprenticeship,  and  is  concerned  with  such  very  different 
things  in  different  works,  that  it  would  certainly  be  wasting 
a  student's  time  in  school  teaching  him  this  familiarity 
rather  than  the  general  principles  that  are  the  foundation 
of  all  hta  life's  work,  and  which  ho  will,  in  all  probability, 
as  far  as  we  can  judge  by  past  experience,  never  laarn  unless 
he  learns  them  early. 

There  is  one  matter  that  your  article  seems  to  assume 
that  scboola  can  teach,  and  which  it  is  practically  imj>08sible 
for  schools  to  t^ach  If  they  could,  schools  could  produce 
engineers,  and  apprenticeship  would  be  unnecessary.  This 
is  the  business  or  commercial  training.  This  is  a  large 
part  of  what  apprenticeship  ia  essential  for.  How  can 
schools  teach  students  how  to  deal  with  workmen  on  strike, 
or  with  a  competing  firm^  or  with  the  hundred  and  one 
details  of  dealings  with  other  men  that  make  a  good 
business  and  commercial  man  ?  Let  not  anybody  expect 
too  much  of  schools.  They  cannot  supplant :  they  can  only 
supplement  apprenticeship,  The  sciences  involved  in  arts 
and  manufactures  are  so  numerous  and  important  nowa- 
days that  a  training  in  them  is  essential,  and  cannot  be 
obtained  on  works,  where  it  is  not  anybody's  business  to 
explain  the  principles  underlying  the  operations  used  to 
the  youT^g  lerners.  This  is  the  business  of  ihe  school, 
and  if  the  student  leaving  school  understands  these  prin- 
ciples it  is  as  much  as  can  reasonably  be  expected.  It  ia 
not  that  ap|>licatioD8  need  be  neglected.  By  alt  means 
teach  principles  by  means  of  applications,  but  recollect  that 
it  is  a  hundredfold  more  important  for  the  student  to 
understand  the  principle  than  for  him  to  have  that  kind  of 
familiarity  with  any  particular  application  that  will  make 
him  immediately  useful  to  bis  employer.  The  future  of  the 
student  must  not  be  sacrificed  to  the  immediate  good  of 
his  employei. 

Messrs.  Crompton  seem  most  reasonable  in  their  remarks, 
and  some  information  from  them  as  to  what  the  course  in 
**  pure  mechanical  engineering "  should  be  so  as  to  teach 
the  principles  that  they  have  found  most  useful  during 
their  whole  engineering  career,  in  addition  to  those  that 
they  like  in  their  apprentices,  would  be  of  very  great  assist- 
ance to  teachers.  This  whole  subject  of  teaching  for  the 
practical  applications  of  science  is  in  its  infancy.  Now  is 
the  time  to  mould  it  so  that  it  may  grow  into  a  useful 
manhood , 
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In  conclusion,  all  should  recollect  that  moral  qualities — 
energy,  perseverance,  truthfulness,  honesty — are  a  million- 
fold  more  important  than  intellectual  and  bodily  (pialitiesi 
and  that  these  latter,  a  healthy  mind  in  a  healthy  body, 
are  immeasurably  more  important  than  any  information 
that  can  be  taught  at  any  school. — Yours,  etc., 

Geo.  Fras.  FitzGerald, 
Eng.  Sch.,  Trinity  College,  Dublin. 


Sir, — I  feel  that  it  is  somewhat  presumptuous  to  give 
my  opinion  as  to  how  electrical  engineers  should  be  trained 
whilst  I  am  still  making  myself  competent  for  that  distinc- 
tion. My  remarks,  however,  may  be  of  interest  to  some,  as 
coming  from  one  on  the  other  side.  It  is  a  matter  of  vital 
importance  to  us,  as  our  future  [irosuocts  depend  on  our 
training,  whilst  the  interest  the  employer  feels  is  too 
often  an  unknown  quantity.  I  now  realise  very  fully, 
and  time  only  strengthens  my  convictions,  that  the 
only  way  to  become  an  electrical  engineer  ie  to 
be  trained  as  a  mechanical  engineer — before  rather  than 
after.  Look  at  a  central  generating  staLion,  and  the  answer 
bow  to  train  an  electrical  engineer  is  staring  one  in  the 
face.  Before  a  dynamo  can  be  run,  engines  and  boilers, 
pumps,  water-heaters,  economisers,  etc.,  are  requisitioned, 
and  the  mechanical  plant  gives  more  trouble,  and  recpiires 
more  attention  and  repairing  than  the  electrical  plant.  How 
can  a  man  manage  these  unless  he  has  bad  a  mechanical 
training  ?  There  seems  to  be  a  confusion  between  an 
"electrician"  and  an  "electrical  engineer."  The  extra- 
ordinaxily  rapid  development  of  electric  lighting  and 
electric  traction  within,  aay,  a  decade,  has  changed 
what  were  electricians  into  electrical  engineers.  Because 
electric  work  is  now  of  a  heavier  character — dynamos  of 
1,000  h.p.  are  built,  and  electric  locomotives  of  100  b.p. — 
80  that  an  electrician,  strictly  speaking,  belongs  to  the 
class  for  testing,  laboratory,  scientific  work,  etc.  In 
my  innocence,  when  I  began  to  learn  the  profession  of 
electric  lighting  and  all  the  rest,  I  imagined  that  electric 
work  was  of  an  ethereal  nature,  and  far  removed  from 
the  grosaness  of  mechanical  work.  At  that  time  I  had  never 
heard  of  the  law  of  the  conservation  of  energy,  and  visions 
of  wonderful  and  delicate  apparatus,  surrounded  by  fiJie 
wires,  arose  before  me,  which  required  the  most  dainty 
handling  ;  but  now  I  find  the  shifting  spanner  is  often  in 
my  hands.  If  I  could  have  my  time  over  again  what  I 
would  do  is  this :  Leave  school  at  17  years  of  age, 
having  spent  the  last  two  years  in  studies  shafted 
for  my  future  career — such  as  mathematics  and  free- 
hand drawing — this  last  is  of  immense  use  to  an 
engineer  ;  then  enter  a  first-class  engineer's  shop,  where 
engines  and  boilers  are  built,  as  an  apprentice  for  three 
years,  and  spend  two  evenings  a  week  in  studying  mechanics, 
etc.  ;  then  enter  the  electrical  engineering  department  of  a 
technical  college  for  two  years,  and  finally  go  as  an  appren 
tice  to  electrical  works,  where  dynamos  and  motors,  etc.,  are 
built,  for  another  two  years.  This  brings  me  to  the  age  of 
24.  The  system  of  pupilage  in  some  electric  works  is  often 
wretched,  nearly  all  the  time  being  wasted,  and  their 
parenta'  money  as  good  as  thrown  away. — Yours,  etc., 

Elkctrii;  Light. 


REVIEWS. 


Btootiio  ShlpUgliting.     By  J,  W,    Ubquhart.      Crosby   Lock- 
wood  and  Co. ,  London. 

Now  that  even  the  smallest  passenger  steamer,  and  many 
cargo,  and  especially  oil-boats,  are  fitted  with  the  ekctric 
light,  the  demand  for  a  hook  on  the  subject  has  arisen. 
The  title-page  of  this  book  states  that  it  is  written  for  the 
use  of  shipowners  and  builders,  marine  electricians,  and 
tea-going  engineers.  A  large  ship  generally  carrier  a  com- 
petent electrical  engineer  trained  in  this  class  of  work,  so 
that  the  book  will  be  more  especially  useful  to  marine 
engineers  of  the  smaller  steamers  who  have  the  electric 
light  directly  under  their  control.  These  are,  as  a  rule, 
intelligent  men  who  soon  grasp  the  principles  involved. 
Tbe  introductory  chapter  is  devoted  to  these  principles : 


it  explains  the  electric  circuit  by  the  hydraulic  analogy, 
but  we  think  that  a  full  and  clear  explanation  of 
Ohm's  law,  with  some  practical  numerical  examples,  would 
have  been  more  useful.  The  remark  about  "  personal 
shock,"  and  that  **  engineers  at  sea  are  more  apt  to  receive 
it,"  is  not  likely  to  inspire  confidence  in  their  minds  in 
attending  to  dynamos.  Seeing  that  low  pressures  (often  60 
and  80  volts^  are  always  used  in  marine  work,  "  rubber- 
soled  shoes  are  quite  needless.  Chapter  I.  contains 
instructions  to  shipbuilders  as  to  the  choice  of  the  position 
of  the  dynamo-room,  and  states  that  the  best  position  is 
about  the  level  of  the  top  of  the  boilers.  This  un- 
doubtedly can  only  apply  to  the  case  where  a  separate 
engineer  looks  after  the  plant,  but  when  tbe  en^neer 
on  watch  has  to  do  so,  a  corner  of  the  engine-room  or 
a  recess  where  the  plant  can  be  seen  is  better ;  if  it  is 
placed  in  an  ont-of-the-way  position,  it  will  be  surely 
neglected.  No  allusion  is  made  to  the  advisability  of 
placing  tbe  plant  fore  and  aft.  Chapter  IL  deals  with 
engines  and  methods  of  driving.  The  author  advocates 
beltdriving  in  preference  to  rope,  but  our  experience 
teaches  us  that  where  apace  is  an  object  the  latter  is  surely 
more  desirable,  and  has  given  satisfaction  in  numerous 
cases.  The  author  gives  as  objections  to  direct  driving, 
tbe  high  speed  of  the  engine,  the  noise  they  make,  the 
rigid  coupling  ciu&iog  strains  from  the  want  of  parallelism, 
and  the  impracticability  of  the  usual  **  end  play,"  but  he 
must  be  aware  that  these  engines,  although  running  at, 
say,  from  200  to  400  revolutions  per  minute,  yet 
have  not  a  high  piston  speed,  and  are  constructed 
for  the  purjK>8Q,  with  everything  arranged  to  suit  the 
speed.  We  recall  to  mind  some  coupled  plants  which  have 
run  continuoudy  in  and  out  of  port  for  six  months  without 
stopping.  A  specification  of  a  typical  electric-light  engine 
suitable  for  shipwork  would  be  a  valuable  addition  to  this 
chapter  in  future  editions.  Chapters  III.  and  IV.  refer  to 
dynamos  and  their  management.  The  author  rightly 
advocates  bar  drum  armatures,  but  when  "  iti  all  cases  "  it 
added^  it  should  be  remembered  that  it  is  not  advisable  to 
make  these  below  200  amperes  ;  and  as  he  points  out  that 
wire-wound  drum  armatures  should  not  be  used,  then 
Gramme  armatures  of  easy  repair  should  be  most 
suitable.  These  chapters  contain  much  useful  information 
and  to  the  point.  Chapter  Y.,  on  searchlights  and  arc 
lampa,  mostly  referring  to  Admiralty  work,  ought  to  gi^ 
the  requirements  and  regulations  for  the  Suez  Canal.  The 
author  rather  mixes  up  impedance  and  choking  coils  with 
ordinary  resistance  coils  on  page  89,  as  also  on  page  244. 
Chapter  VI.  is  devoted  to  wiring  and  fitting,  the  double 
and  single  wire  systems  are  discussed,  and  a  good  case 
made  out  for  the  former,  yet  the  author  acknowledges  that 
the  single-wiro  system  is  most  largely  used,  and  that 
90  per  cent,  of  ships'  electricians  prefer  this  system  after 
a  trial  of  the  double  system  ;  also  the  typical  example 
of  flhiplighting — that  of  tbe  White  Star  *' Majestic  " — 
is  on  the  single  system.  Many  of  the  difficulties  and 
defects  of  this  method  given  by  this  book  do  not  exist 
i[i  practice.  This  chapter  is  well  written,  as  also  the 
following  two,  which  give  descriptions  and  illustrations  of 
lamps  and  fittings.  Chapter  YIII.  gives  plain  directions 
for  conductivity  and  insulation  testing,  whilst  giving  a 
general  rule  for  shiplij^hting  circuits.  As  "  10,000,000 
divided  by  the  tiumber  of  lights,  the  result  is  the  minimum 
insulation  resistance,''  the  book  leaves  it  still  in  doubt  by 
giving  the  Phamix  and  several  other  rules  with  quite 
different  results.  The  Wheatstone  bridge  is  not  explained. 
Chapter  IX.  explains  the  use  of  accumulators  on  ships. 
The  concluding  chapter,  X.,  gives  an  account  of  tbe 
"  Majestic "  as  a  typical  example.  The  book  is  a 
useful  one,  and  the  author  has  evidently  taken 
much  pains  to  render  it  complete,  but  the  subject  is  yet 
wide  and  could  be  much  extended.  As  the  author  heads 
his  last  chapter,  *'  Perhaps  there  is  no  better  instructor  for 
everyday  use  than  practice  itself,"  so  there  are  numerous 
practical  points  in  the  branch  uf  electric  lighting  which  only 
could  be  dealt  with  by  those  experienced  in  the  work. 
Some  printer's  errors,  such  as  (page  68)  "  conduetors  conaiBt 
of  120  copper  bars  of  46  square  inches  in  sections,"  are 
small  matters  in  the  book,  which  is  otherwise  well  and 
clearly  printed. 
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BELTING  FOR  MACHINERY.* 

BY    HKNRY   A.    MAYOR. 

(Concluded  from  pagr  S60.) 

It  will  now  be  clear  that  after  all  has  been  said  which  is 
to  say  on  the  theoretical  consideratioiiH  as  to  friction 
factor,  angle  of  contact,  working  strain,  ultimate  strength 
of  the  belt,  etc.,  that  the  most  important  elements  in  the 
qaeation  can  only  be  decided  by  experience.  We  therefore 
now  proceed  to  determine  by  this  method  what  a  t^ood 
belt  may  be  expected  to  do  under  a  given  set  of  circtim- 
Btances,  taking  with  us  the  approximate  information  ob- 
tained from  preliminary  investigations  to  enable  us  to 
predict  qualitatively  what  will  be  the  result  of  a  variation 
in  the  circumstances.  I  have  found  that  a  ain^^le  !e;ither 
belt  meeting  the  conditions  enumerated  will  work  for  years 
at  full  load  with  so  little  stretch  that  it  only  requires 
taking  up  about  once  a  year  if  it  is  worked  according  to 
the  rule  given  by  Messrs.  Hoyt  and  Co.  and  some  other 
first-class  makers — viz.,  **  1  h.p.  per  inch  at  1,000ft.  per 
minute,"  to  which  should  be  added,  if  the  arc  of  contact  be 
not  less  than  180deg.  Referring  now  to  our  approximate 
formulsB  we  find  that  this  gives  the  following  values  for 
the  working  conditions  of  a  single  belt  lin,  wide,  running 
at  1,000ft.  per  minute,  and  embracing  half  the  circum- 
ference of  the  pulleys. 
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Or  a  working  strain  on  the  driving  aide  of  87'r>lb.  per  inch 
width.  This  then  may  be  taken  as  the  probable  maximuiu 
working  strain,  calculated  from  the  results  of  actual 
experience  of  the  lasting  power  of  the  belt,  and  it  may 
again  be  remarked  that  this  bears  no  ditect  relation  bo 
the  breaking  strain — which  is  for  the  solid  part  of  the  helt 
1,0401b.,  and  for  the  cemented  joint  8421b.  per  inch  in  width. 
It  is  much  higher  than  the  strain  usually  stated  to  bo  the 
working  strain,  because  it  is  arrived  at  by  deduction  from 
an  assumed  ratio  of  the  working  tensions  based  on  a  friction 
factor  much  lower,  and  therefore  surer  for  calculation  than 
the  figure  usually  ado[)ted.  Of  course  I  do  not  suggest 
that  these  tenaious  are  to  be  put  on  the  belt,  but  oidy  that 
allowance  should  be  made  for  the  tension  reaching  this 
amount.  For  double  belt«  it  is  usual  to  calculate  that  they 
will  stand  l|  times  the  working  strain  of  a  single  belt,  k 
will  now  be  seen  how  the  preliminary  conditions  may  be 
varied  so  as  to  vary  the  power  transmissible  by  any  given 
belt,  assuming  the  friction  factor  as  a  constant.  We  can 
vary  the  arc  of  contact  and  the  speed  of  running,  and  it  of 
course  follows  that  the  greater  the  arc  of  contact  and  the 
higher  the  speed  the  more  power  may  be  transmitted  by 
any  given  belt. 

It  should  be  borne  in  mind  that  to  get  satisfactory 
results  from  belt-drive,  it  is  not  beat  to  leave  the  whole 
question  to  be  settled  by  the  belt.  The  pulley  should  be 
designed  ao  as  to  give  the  belt  the  best  chance  possible  to 
do  its  work.  They  should  be  targe  in  diameter,  because 
this  gives  high  belt  speed  and  increases  the  etHciency. 
Three  thousand  feet  per  minute  is  an  easy  speed  for  leather 
belts.  They  will  run  well  at  a  speed  of  a  mile  a  minute. 
They  should  be  so  placed  and  arranged  that  the  arc  of 
contact  with  the  belt  is  as  large  as  possible,  because  the 
ratio  between  the  tensions  approaches  unity  and  their  sum, 
and  therefore  the  maximum  strain  on  the  bolt  is  smaller 
the  larger  the  arc  of  contact.  They  should  be  flat,  not 
crowned^  because  crowning  the  pulley  transversely  strains 
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the  belt,  and  a  good  belt  will  run  well  without  any  neces- 
sity for  this  strain.  They  should  not  be  flanged,  because  the 
flan^rcs  damage  the  edges  of  the  belt  and  introduce  useless 
friction,  owingtoditferent  8i>eods  atdifferent  diameters  of  the 
flange  which maytouchthebeltasitentersorleavesthe pulley. 
They  should  not  be  too  far  apart,  because  a  belt  does  not 
transmit  its  working  strain  direct  to  the  pulley  when  it  is 
so  long  as  to  set  up  a  swinging  lateral  motion.  They  should 
bo  turned  smooth  on  the  facOj  because  a  rough  pulley  tears 
the  surface  of  the  belt  and  produces  destructive  wear. 
They  should  be  truly  centred  and  balanced,  because 
irregular  motion  of  the  pulley  produces  irregular  strains  in 
the  belt  which  may  exceed  the  regular  proper  working 
strain.  They  may  with  advantage  be  covered  with  leather, 
because  the  friction  between  leather  and  leather  is  greater 
than  between  leather  and  iron,  and  the  belt  will  run  with 
less  tension  on  pulleys  so  treated.  They  should  be  placed 
with  their  centres  as  nearly  horizontal  as  convenient, 
because  vertical  belts  tend  to  sag  of)  the  lower  pulley. 
They  should  be  lined  up  truly  parallel  for  simple  drives, 
because  if  they  are  out  of  truth  one  edge  of  the  belt  will 
get  most  of  the  work  to  do.  AVherever  possible  the  slack 
or  driven  side  of  the  belt  should  run  uppermost,  because 
the  sagging  slack  upper  side  tends  to  increase  the  arc  of 
contact  with  the  pulley. 

We  may  now  devote  a  few  words  to  the  treatment  of  a 
belt  when  at  work.  1  have  not  found  it  necessary  to  use 
anything  at  all  in  a  good  leather  belt.  A  little  castor  oil, 
■or  the  heavy  mineral  oil  known  as  "post"  oil,  helps  to 
keep  the  belt  flexible  in  a  warm  place.  Kosin,  dubbin, 
and  all  sticky  substances  are  fatal  to  belts.  They  raptdly 
destroy  the  surface  of  the  belt  and  waste  power  by  sticking 
it  to  the  pulley.  By  accumulating  in  lumjts  or  ridges  on 
the  surface  of  the  pulley,  they  also  strain  the  substance  of 
the  belt  and  lead  to  its  destruction. 

Single  leather  belts  should  nob  be  used  with  belt  forks  to 
pass  from  an  idle  to  a  working  pulley  unless  they  can  be 
run  very  slack,  because  otherwise  they  rapidly  become 
twisted  by  unequal  strain  and  give  way  by  tearing.  The 
best  belts  for  this  purpose  are  belts  which  are  of  a  built 
structure,  and  run  edgewise  to  the  pulley. 

All  belts  should  be  put  on  in  the  first  instance  by  skilled 
workmen.  As  has  been  pointed  out,  the  best  belts  are  not 
those  which  will  stand  the  greatest  strain,  and  the  best 
joints  are  not  those  which  can  be  made  by  unskilled  hands 
and  rough-and-ready  methods.  New  belts  are  often  put  on 
too  tight,  under  the  mistaken  notion  that  allowance  must 
be  m:ide  for  a  great  amount  of  stretching.  A  good  belt  will 
break  with  a  stretch  of  only  3  per  cent.  A  bad  one  may 
go  on  stretching  indefinitely.  A  good  belt  put  on  askew  is 
a  good  belt  wasted.  Too  tight  a  belt  wastes  power  in 
journal  friction.  Too  slack  a  belt  is  apt  to  slip  and  waste 
power  by  rubbing  the  pulley.  It  is  also  liable  to  came  off 
the  pulleys  altogether  The  proper  tension  at  which  to 
put  on  a  belt  may  be  roughly  stated  to  be  that  at  which  the 
belt  when  standing  feels  yielding,  but  firm  and  springy  to 
the  hand.  If  it  feels  like  a  drum  head  it  is  too  tight.  I£ 
it  feels  like  a  rein  for  driving  a  horse  it  is  too  slack. 

If  these  latter  remarks  have  a  pedagogic  ring  about 
ihem  it  is  due  to  an  elfort  to  compress  them  into  as  little 
space  as  possible,  because  I  do  not  consider  my  opinions  of 
suSicient  authority  to  take  up  time  by  stating  them  at 
greater  length,  and  I  feel  that  I  need  to  otTer  an 
apology  for  undertaking  to  bring  before  you  a  subject  which 
after  all,  I  know  very  little  about.  For  information  on 
this  subject  I  am  much  indebted  to  my  friend,  Mr. 
Balderston,  of  Messrs.  Hoyt  and  Co.,  now  Fay er weather 
and  Ladew  ;  also  to  Messrs.  Tullis  and  Co.,  and  others, 
who  have  kindly  supplied  me  with  samples  for  experi- 
ment. I  am  also  indebted  to  Mr.  Carey  and  to  the  Steel 
Company  of  Scotland  for  facilities  for  making  tests  of 
tensile  strength. 


LEGAL    INTELLIGENCE. 


in  SootUnd 


WOODHOUSE  AND  RAWSOK  UNITED,  LIMITED. 
The  several  [>cbition8  for  the  winding-up  of   this  company  ciuna 
up  for  honring  on  Tuestiay  and  Wwlncs'tlay  before  Mr.  Justice 
Yaughan  WiUiumi),  in  the  I'hancory  Division.     The  Hrst  petition 
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woa  that  of  Mims  Dora  L&ntrtielil,  Kochcstcr,  who  a^ked  for  a  com- 
uuUory  winding-up  order  on  the  grauiid  llmt  the  dividend  paid 
nad  not  been  eurn&d  bv  the  compuny.  Tlie  other  petitionee  were 
from  the  Rate  and  '^a-xpuyers'  A»»ociation,  Liuiitedf  Mr.  John 
TuUiB,  and  others,  who  up[>eared  as  creditor^).  After  Bome  dii^cue- 
sion,  it  apjieared  that,  uitn  one  exception,  all  the  petitioners  wore 
wilting  to  accept  a  supervieiion  order,  and  the  CAse  waa  adjourned 
to  the  29th  inia. 


COMPANIES'  MEETINGS. 


CITY  OF  LONDON  ELECTRIC  LIGHTING  COMPANY, 
LIMITED. 

The  third  oixlinary  general  mooting  wn*  hold  yowtordiiy  at 
Winchetfttir  Hou»c,  Old  Bruud-sit-eott  E.C,  under  the  pre»iilency 
of  Sir  l>«vid  L  Salomonn,  Bart,  (chairman).  The  Secretary  ;Mr- 
•1.  Ceoil  Btillj  ha\in^r  lead  the  notice  convening  the  mectinji:,  and 
the  re[)ort  atxl  accounts  having  been  taken  oa  read, 

Tlie  Clialrm&n  said   that   there  were  ^ovoral   roMDlutions  to  be 
aliortly  [iroiioiied,  but  he  expected  that  the  Hharehotdorfl  would 
first  like  to  near  a  little  aa   to  what    was  going  on.     He  reu^arded 
•very  meetin^^  of  the  Company  ah  adding  an  additional  cnapter 
to    its    hiAtory.      It  was,  after  all,  nothinj?  more  or  less  thnn  a 
series     of    eventa     which     formed     its     hit«tory,     which     would 
no     doubt     be     as     remarkable     in     ita     way     as     many     con- 
paiiies    which    had   precedfjd    them.      Taking    the  'firpt    eJecinc 
lighting  company  Ptarted-  the  Loudon  Electric  Supply  — they  hail 
their  history,    which   the    City  Company  and    many  oUiers    hud 
utilised.     The  London  Electric  Supply  had    made  many  |>enakief^ 
in  creating  a  history,  and   the  City  Company  had  tried   to  avoid 
those  penalties.      He  harl   always  told  them  ihut  he   intended   to 
place  before  them  all  the  inforiitation  in    their   power,  ai.d    he  dirl 
not  believe  in  keeping  anytlung  a   mv'^tcry  where  such  diil   not 
exist.     There    were,    nowever,    always    ne^otiiitionp*    prnfec<iiii^ 
which  it  was  not   wif*e   to  divulge  until  they  were  completed       At 
the  recent  meeting  the  i^t  of  accounts  Lsaueii  wan  criLJcined  ;  they 
vere  incomplete  and  practically  of  little  value,  and  s&\e  a  ^^cneral 
Lidea  of  what  was  being  done  with  the  money.     The  BunrJ  of  Trade 
H&ad  certain  forma  which  they  requirc<l  to   be  tilled  up  every  year 
'to  December  31.     The  accounte  preiiented  to  the  shareholderH  had 
been  made  up   according  to  those  forms    nreacribed  by    Act   of 
Parliament.     As  they  knew,  a  re{X)rt  coulo   not  contain  all  tliiit 
could  be  said  in  a  few  word^,  and  he  therefore  intended  Lo  t ofer  to 
the  hJBiory  down  to  the  present  time.     Before  proceeding  further 
he  would  exprepfl  great  regret  at  the  loea  of  a  valuable  colleaj^ne  - 
namelyt  the  late  Duke  of  Marlborough— and  ho  also  regretted  that 
the  Hou.  Alan  Charterb,  one  of  the  directors  who  wax  abtteut  from 
the  previous  meeting  through  illness,  was  etill  an  invalid.     Two 
of    the   directors  — Sir.     J.     Be  van    Braithwaite,    jun..    and     Me. 
F.     W.    Reynolds — were    to    retire     and     were   eligible    for   re- 
election,  and   he  would    ask    them   to    place    tho»e    gentlemen 
in  authority  once  more.     Mr.   Brail  hwaite  waa  now  chairman  of 
the  Brush  Company,  and   ho  ventured   to  fay    that  ho  took  mure 
interest  in  the  C'ity  Com^>any  than   in  the  former  company.     Mr. 
Reynolds  had  done  them  an  imuieniia«ervice  in  many  ways.     The 
^fact  of  Mr.  Braithwaite  beiuL^  a  director  of  the  Brush  Company, 
•in  the  sight  of  many,  might  be  coasidered  as  a  disadvantage  for 
htm  to  be  on  this  Board  as  well ;  but  tliat  was  not  the  case,  and 
the  contractors  had  worked  faithfully  and  done  their  best  to  serve 
the   Company.      The   officers,   which    included    the   engineer   and 
manager,  secretary,  engineer  at  the  station,  and  numbers  of  others. 
^  bad  worked  extremely  bard  for  the  interests  of  theC^ompany.  Coming 
,  to  consider  statistics,  in  the  half-year  ending  December  ;^1,  ]S9"J,  una 
since  the  last  meeting,  £9i>,(XK)  had  been  ff>ent.  on  capital  account 
The  plant  in  [X)Hition  on  the  3lBt  I)ecemt>er  was  sutlicient  to  supply 
37,500  8-c.p.    lamjia.     The  work   done  included    18.%«Sti  yards  of 
ways  laid  in  *24, 610  yards  of  trench,  and  the  cables  reached  a  total 
of   32,455  yards  of  high-tenxiun  and   Li-l.Gi-t.l  yardu  of  low-tcnt*ion 
cable.     The  public  lighting  absorbed  £8,176      Now,  down  to  12th 
April,    1893,    they    were  in    thin   ^^sition      The   total    ways   laid 
amounted  to  4*27  miles,  high-tenaion  cablos  drawn  in  to  (iOjf  miles, 
and   low-tension    30^   miles.     The  number  of  lam^^s  applied   for 
during    the    six    months    ending  Uecember  last    was    *i  1,00(1  of 
Sep.,  and  the  number  connected  during  that  jwriod  was   B,400 
The   additional   plant   which    was   now   down    had    enible<l    the 
Company  to  connect  18,000  lamps  siuce  the  beginning  of  thisyear— 
that  is  to  say,  they  had   in  the  |jast  three  months  doubleil   the 
number  connected  in  the  last  half  of  189*2     The  total  number  now 
OODDOCted  was  38,200  lam[>8.     It  niuttt   bo  borne  in  mhid  that  the 
gQpply  of   current  had  boon  a  source  of  great  anxiety,  as  the 
demand  had  been  continuoue,  and  they  were  still  running  off  the 
pioneer  station  which  the  Company  took  over  when  formed.     In 
order,  however,  to  overcome  some  of  their  difhculties.  they  hod 
ordered,   and   had  now  in   position   and   at  work,  two  Urge  half- 
unite,  which   each  .supplied   l),(KH)  8-c.p.  lam|)e.     Those  were  now 
assisting  that  station,  so  that  a  good  deal  of  the  trouble  caused 
by  people  grumblmg  because  thev  were  not  first  supplied  with 
light  was  being  sobered  down  by  Jegreee.     These  half  units  were 
driven  by  ropes,  but  the  ijermaiient  machinery  to  be  erected  would 
all  be  direct  driven.     Tne  Board  had  not  been  able  to  got  the 
direct-driven  machines   in   time  to  meet  the  demand  ;  they  had 
therefore  made  a  contract  with  the  Brush  Company   to   the  effect 
that  when  those  two  utachines  were  not  required  anv  more,  on  the 
paytnent  of  a  eum  for  depreciation  they  could  be  taken  out  a^ain, 
and  they  would  be  replaced  by  direct-driven   machines.     There 
were  acme    very  i&fg^    units   on    order    from    the    Brush    Com- 
paoy,  and  alao  from  ute  Laiog,  Wharton^  and  Dowd  Constructioa 


Syndicate.  Of  the  two  first  large  ones,  which  were  in  cout 
of  eonstruofiou,  the  first  was  completed  and  had  beetitest-ed  at  I 
works,  when  the  machine  ran  very  well.  In  about  six  weeka  tbaC 
large  unit  would  be  ready  to  run,  and  the  second  and  third 
machines  werealreadywellfiidvancod.  TheseraochineB would  supply 
current  to  about  14.000  8-c.p.  lamps.  The  Laing.  Wharton,  and 
Down  Syndicate  were  to  supply  two  large  machines,  which  were 
being  made  in  America,  and  which  they  hoped  shortly  to  receive. 
The  Directors  were  making  every  endeavour  so  that  by  the 
end  of  the  year  fhey  would  be  able  to  energise  130,000  lamps, 
if  they  proceeded  as  they  were  now  doing.  The  great  diffi- 
culties having  now  been  surmounted,  they  would,  no  doubt, 
be  able  to  fulfil  what  they  now  promised.  After  careful 
consideration  the  Board  had  come  to  the  ooncluHion  that  it  would 
be  advisable  to  give  up  the  station  at  Wool  Quay  as  it  would  have 
been  expensive  to  construct  and  maintain,  and  they  were  now  ro- 
moving  to  Hankt*ide.  The  buildings  there  were  being  erected  in 
sections,  so  that  one  secrtion  might  be  added  as  the  demand  (or 
current  increased.  It  was  no  upe  ei*ecting  a  station  four  times 
larger  than  was  retiuired  ;  it  was  much  better  lo  have  their  plant 
complete  and  develop  it  as  they  went  along,  becnu.so  the  number 
of  lamp*"  wliich  would  bo  re<pnro«i  in  the  City  would  eventually 
be  very  large.  One  Pection  of  their  buildings  was  practically 
complete  and  jwirt  in  use,  anri  the  next  section  will  shortly  be 
built.  He  then  drew  attention  to  a  plan  of  the  buildings,  the 
total  length  back  from  Bankpide  being  511ft.,  and  also  to  curve* 
phowing  how-  as  Hoon  as  the  lamps  had  increased  in  number  the 
earning  cfkpacity  had  rapidly  augmented.  The  time  would  not  be 
long  before  the  Com|iany  would  be  able  to  supply  every 
place  in  the  City  and  also  Southwark.  The  latter  was  a 
email  di^^trict,  but  they  hoped  before  long  to  hav«  that  in  the 
samit  condition  aw  the  City  ;  the  pravieional  order  for  it  had 
only  recently  been  oblnined.  No  doubt  the  shareholders  bad 
^icen  the  arc  lamps  in  the  City.  A.i  regarded  the  lesser  streets, 
they  were  ccjuipping  two  streets  with  jjicandoscent  lamps  for  the 
innitection  of  the  Commi.'*sloncrs.  Keferring  to  the  telepliono 
tubes,  ho  montioned  that  when  the  noni[>any  was  formed  powe« 
extpted  for  laying  any  number  of  (*(»fire  tubes.  At  that  time  the 
Company  thought  that  Purliament  would  shortly  be  asked  to  grant 
facilities  for  laying  trlephono  wires  underground.  They  proved  to 
be  ritfht^  and  *«hortly  after  that  an  Act  came  into  force  enabling 
electric  light  compamos  to  lay  tube?  for  telephone  companies,  or  to 
lease  any  ppare  tubes,  nnd  they  had,  therefore,  put  down  such  tubes 
in  the  hopes  of  givinga  good  telephone  service  to  the  City.  They  had 
an  informal  Agreement  with  the  New  Telephone  Company  in  respoet 
of  Lho!^  tubes,  but  the  agreement  could  not  be  completed  for 
another  year,  to  draw  in  their  wires  without  obtaining  the  con- 
Kent  of  the  Boaiy!  of  Trade,  the  Po(*t  Office,  and  the  City  Commit- 
8ioners.  So  far,  the  consent  of  the  latter  had  not  been  giveo, 
and  therefore  the  tubes  were  lying  idle.  Any  income  which  might 
accrue  from  those  tubes  would  assist  in  bringing  into  operation* 
sliding  scale  for  current,  and  any  focilities  which  the  Commil- 
fionei-s  might  gi^c  them  would  be  beneficial  to  the  people  in  the 
City.  He  hoped  that  the  time  would  not  be  far  aistanc  befora 
the  CommisHJoiiers  gave  permission  for  the  use  of  those  tabes, 
but  in  the  meantime  they  miglit  not  be  aware  that  the  overbesd 
wires  were  being  doubled,  and  that  was  a  disgrace  to  London. 
After  referring  to  the  difliculLy  exficrienced  in  acquiring  the  whole 
of  the  land  at  Hankside  from  a  number  of  owners,  the  Chairmtn 
said  that  the  Directors  suggested  that  as  the  Board  of  Trade 
re<|uired  a  special  form  of  accounts  ouce  a  year,  it  would  be  con- 
venient for  the  Comjiany  to  issue  their  accounts  yearly  in 
conformity  with  those  forma.  They  would,  however,  hold  half- 
yearly  meetings.  He  then  moved  the  adoption  of  the  report  and 
accounts. 

Mr.  J.  Sevan  Braithwaite.  in  seconding  the  motion,  said  thftt 
the  progrefH  made  could  hardly  fad  to  be  satisfactory  to  the  share- 
holders. In  dealing  with  the  lighting  of  the  City  of  I^ondon,  they 
were  undertaking  a  work  which  was  the  largest  of  it«  kind  ever 
done  by  a  company.  Ho  ho(>edl  that  they  would  soon  be  able 
Lo  coiie  wirh  ttie  demand.  All  through  the  career  of  the  Company 
^leople  hnd  been  coming  to  Ihein  ai^king  for  connections  to  the 
maint<  without  the  Company  approaching  them.  He  thought  they 
might  fairly  look  forward  with  every  confidence  to  the  future 
of  the  Company,  Tho  system  adopted  by  them  would  give  far 
better  results  than  that  of  any  other  com[Uiny.  and  would  be  the 
moilel  for  many  cities  and  towns.     Ho  then  seconded  the  motion. 

In  reply  to  questions,  the  Cbalrmaii  said  that  eitch  lamp  earned 
about  14s.  a  year.  As  to  the  cause  of  the  loss  on  public  lightingi 
tho  City  had  a  very  favourable  contract  with  them.  The  contmct 
was  for  "21  years,  but  the  City  Commissioners  could  terminate  it 
in  seven  yeiirs.  It  did  not  at  all  follow  that  because  there  wae  a 
loss  now  that  there  would  always  be  a  loss,  and  ho  thought 
carlv  to  answer  a  i|ueBtion  of  Chat  kind. 

The  motion  v  as  then  put  urid  was  aiiopted  unanimously. 
On  the  proposal  of  the  Cbalrman,  seconded  by  the  Bail  «f 
SolTolk  and  Berkshire,  Mr.  .1.  Bovan  Braithwaite  and  Mr.  F.  W 
Revnolde  wore  re-elected  directon«,   and   Messrs.  vV.  H.   Pannell 
and  Co  were  reappointed  auditors. 

A  vote  of  thankto  to  the  Directors  brought  the  proceedings  to  a 
close. 


WOODHOUSE  AND  RAWSON  UNITED,  LIMITED. 


^fl 


As  trustees  for  the  debenture  slock  of  this  Company, 
Rawson  W.  Hawhon  nnd  Mr,  S.  Pope,  Q.C.,  convened  by  circular 
n  meeting,  which  was  held  on  Monaay  at  the  Cannon-street  Hotel, 
of  the  stockholders  and  other  cieditors  of  this  Company,  to  con- 
sider the  present  position  and  the  course  of  action  in  the  future. 
The  circular  calling  the  aeccmbly  meotioned  that,  apart  from  the 
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appointment  of  Mr.  Alex.  Young  as  liquidator  at  the  recent  general 
neetine,  petitions  had  been  presented  aguinet  the  Company  to 
Brind  it  up  compuborily.  Thoee  petitions,  it  wan  [wiiiteci  out, 
trere  to  come  on  for  hearing — and  are  referred  to  in  another 
lolnmn-on  the  Uth  inBt.,  and  it  wa«  important  that  the  views  of 
)iie  creditors  nliould  be  ropre8en^«d  before  the  Court,  on  the  hearing 
)i  the  petitions  That  was  the  reason  for  convening  the  meeting 
m  Monday,  and  to  which  reference  is  made  below.  The  circular 
iben  proceeded  as  follotva  : 

•'  Now  that   the  linuidator  ha«  been  apjiointed,   the  Diiectors 
kave  no  responsibilty  for  the  further  management  of  the  C^mpnny'e 
kfikirs,  but  are  depirouH  of  a  reconstruction   Hoheme  being  carried 
ut,  which   will   not  only  save  some  of  the  shrtreholdere' money, 
lut  will  enable  the  creditors  to  bo  naid  in  full.     The  noceflaity  of 
ailing  a  meeting  princifially  arises  from  the  unrertainty  a«  to  the 
righte  and  prioritiet*  of  the  debentureholderi",  imd  as  to  the  value 
the  difFerent  |X)rtion»  of  the  assets  charged  to  them,  Avhich  tnay, 
the  event  af  the  (omi>any's  as^tetH  being  rea]iF>Gd  ut  break  up 
krices  by  compultiory  liquidation,  bo  infule({uate  to  discharge  t  he 
tgages  upon  them.     On   the  one  hand,  it  ha  suggested  that  a 
ty  and  immediate  realiwktion  of  the  ('uuipnny's  a?^t9,  under  a 
impulaory  winding  up,  will  jirobably  result  m  a  heavy  ]om  even  to 
>eiiOcared  credilors,  and,  on  the  other  hurtd,  it  is  believed  by  many 
rf  tho&e  interested  in  the  (.'onijMiny.  that  a  rcconstinctioii  scheme 
may  be  carried  through,  which  will  not  only  \my  nil  the  croditora 
in  full,  but  leave  a  substantial  balance  for  the  t-h  are  holders.     We 
cannot  give  the  details  of  the  echeme,  which  ii^,  we  undortttand,  at 
present  before  counsel,  but  we  nru  able  to  Kny  that  the  outline  uf 
nbe  scheme  is  as  follows  :  I.  That  a  new  company  be  formed  under 
■k  new  board  of  directors,  to  bo  rtubsetpiently  ap(>ointe<l   by   Ihu 
Subscribers  as  undcrmcntionod,  for   the   purpose  of  carrying  on  so 
much  of  the  buHine^H  of  the  old  comjMiny  a;*   proniiiies  to  bu  pro- 
fitable, and  conatitulinL!  a  channel  through  which  the  assets  may  l)c 
advantageously  realised.     '2.  That  the  receiver  of  the  ('am|>ai)>V 
aeoeto  will  not  part  with  any  of  those  assets  to  the  now  comjjany 
proposed  to  be  formed  without  receiving  cash,  or  unc|uestionablo 
security,  to  the  value  of  the  nsnetM  ho  to  he  transferred  to  the  new 
company.     3.   That  any  now  money  to  bo  found  as  working  eA|jitnI 
for  the  new  company  shall  no;  be  subject  to  the  liabilities  of  llie 
old  company.     4    That  the  sum  of  jC*25,(XKJ  be  provided  as  working 
capital  of  the  new  company,  this  sum    to  be  raised  either  from 
shareholders  or  from  other  persons  outside  the  Company,  who  will 
receive  a«  consideration  for  finding   thh   money,  bonds,    or  other 
securities,  entitling  them   to  a  [)referential  clnim  n]>nn  the  i^roHts 
of   the  now  company      5.   The  proceeds  of  tho  assetfl   pold  to  the 
new  com[>any  or  others   will   be  distributed  by  the  receiver  to  tlie 
-creditore  of  the  old  company  according  to  their  priorities!.     0,  The 
■bew  company  will  assist  the  receiver  in   realising  those  assets  of 
Bhe  old  company  which  can  be  utilised  in  the  business  of   the  new 
Company  by  the  way  uf  fulhUing  theh'  coiitracLK,  and  in  tho  ordi 
pary  course  of  trade.  7.  Those  [tortious  of  the  Company  s  premises 
which  are  especially  suitable  for   the  trade  which  will  be  carried 
on  by  the  new  comiMuy  will  be  leased  to  the  now  couL|Uiny."     The 
circular  concluded  by  stating  that  later  on   the   reconstruction 
scheme  would  be  laid  in  its  entirely  before  the  stockholders   and 
others  oonceroed. 

Sir  Kawson  W.  Rawson,  who  presided  at  the  meeting,  was 
supported  by  Mr.  8.  Pope  and  Mr.  F.  L.  Rawson.  After  the 
''^hairman  had  spoken  on  the  contents  of  tho  circular,  Mr.  Pof>e, 
"r  Stulchbnry  (manager),  Mr.  l-ieslie  (receiver),  and  othero 
dressed  the  assembly.  The  substance  of  their  remarks  waj$  that 
ider  a  compulsory  winding  up  even  the  securwl  croditoss  would 
cur  a  heavy  loss,  and  probably  not  get  hh.  in  tho  L\  and  that 
scheme  of  reconstruction  might  ho  carried  tli  rough  which  would 
lot  only  iMy  the  creditors  in  full,  but  also  leave  u  balance  fui  tho 
shareholders.  Generally,  there  was  much  said  by  t<tock  and  share- 
holder* that  has  already  been  stated  more  than  once  at  jirevious 
meetings,  and  it  is  scarcely  necessary  to  roproilure  the  statttnent^!. 
The  result  of  the  proceedings  was  tho  ado]>tion,  with  imly  one 
dissentient,  of  the  following  resolution  : 

••  Resolved,  that  in  the  o|nniu[i  of  this  meeting  it  ir*  inadvisable 
that  the  Comi>any  should  go  into  eomjmlsory  liquidation,  but  that 
"'r.  AJex.  Young,  of  Messrs.  Turquand,  Youngs  and  Co.,  be  re- 
ined as  voluntary  li^iuidator  under  the  supervision  of  the  Court 
ich  a  view  to  carrying  out  a  scheme  of  reconstruction." 
A  petition  for  presentation  to  the  Court  had  in  the  course  of  the 
e«ting  been  prepared,  and  was  signed  by  various  creditors  at 
le  close.  The  petition  read  a^  fulluw.-^  :  *'  We,  tho  undersigned, 
UDg  cretlitors  of  the  above  Conif>an3%  ap[)roving  of  it«  being 
wound  up  under  the  su{>ervision  of  tho  Court,  hereby  authorise, 
but  without  charge  to  ourselves,  Messrs.  Slaughter  and  May,  the 
Bolicitors  for  Mr.  Alex.  Young»  tho  liquidator,  who  has  been 
appointed  by  tho  shareholders,  to  appear  on  our  behalf  in  the 
hearing  of  the  petitions  which  Imve  be^n  presented  against  this 
t'ompany,  and  to  support  in  our  names  the  continuing  of  the 
winding-up  of  the  Company  under  the  supervision  of  the  Court, 
and  will  oDfiORe  any  order  (or  the  winding  up  of  the  Comi>any 
compuleorily." 

Tne  lippointment  of  a  committee  of  four  personb  to  confer  with 
the  liquidator  about  the  realisation  of  the  assets  of  the  Company 
■fioncludefl  the  proceedings. 


HOBART  TRAMWAYS  COMPANY. 

An  extraordinary  general  meeting  of  this  tympany  was  behl  on 
be  6th  inst  at  the  ofBcee,  College  nill-chambera,  E.G.,  under  the 
flidency  of  Mr.  Alfred  Mattel,  LL.I).,  to  consider  a  resolution 
iltering  the  name  of  the  I'ompany  to  the  Hobatt  Electrical 
frainway  Company. 


The  GhalrmaB  expressed  r^ret  at  the  absence  of  the  regular 
chairman  of  the  Company  (Sir  Edward  Braddon,  the  Agent- 
General  for  Tasmania).  The  proposed  alteration  in  the  name  oi  the 
Company  was,  he  said,  made  at  the  request  of  some  of  the  largest 
shareholders,  and  tlio  Directors,  after  careful  enquiry,  had  found 
that  they  were  well  within  their  [xtwers  in  acceding  to  the  pro- 
posal. They  had  the  advantage  of  having  present  at  that  meetine 
their  engineer,  Mr.  Har|>er,  who  had  been  over  the  line  and  had 
expressed  satisfaction  at  the  manner  in  which  the  contract  had 
been  carried  out.  It  was  a  matter  of  regret  that  the  lino  bad  not 
yet  been  opened  for  tralfic,  but  their  Tasmantan  friends  were 
lining  all  in  their  |K>vver  to  accelerate  matters. 

la  reply  to  a  question,  tho  Chairman  stated  that  the  Hoard 
were  still  in  correspondennc  witli  the  Ttisnmnian  (iOTornment  in 
reference  to  Sir  Edward  Uraddon  continuing  tc  occupy  tho 
poi«ttion  of  chairman  of  the  Coni^wny,  because  it  had  been  brought 
out  under  hj^  aii^pirc^,  .ind  no  one  could  better  servo  tlio  int«reets 
of  tlie  shareholders  than  he. 

A  reHolutiun  in  rn'oorrhinco  with  llie  object  of  the  meeting  was 
agreed  to,  and  a  vote  of  thanks  to  the  chairman  closed  the  pro- 
oeetling.s. 


BOURNEMOUTH  AND   DISTRICT  ELECTRIC    SUPPLY 
COMPANY. 

The  second  annual  general  meeting  of  this  Com[>any  was  held  at 
the  ullicea  of  the  Company,  Bournemouth,  on  Thursday,  3Uth  ult., 
under  the  presidency  of  Mr.  Ayuior  H.  Sanderson,  chairman. 

Tii«  Secretary  (Mr.  Charles  Otler)  rea<l  the  notice  convening 
ihouiueiing,  the  Directors' report  and  the  statement  of  accounts 
being  t^iken  a?  read. 

Ttie  Cbalrman,  in  moving  the  udopLion  uf  the  rotK>rb  and 
accounts  for  the  year  ending  Deoember  vtl,  said  that  the  Directors 
i-onsidered  they  had  every  reason  to  be  well  satisfied  with  the 
programs  made  by  the  Com|iany  daring  the  pa^t  year,  and  with  the 
result  of  the  year's  business,  showing  a  net  probt  of  £.S27.  iHs.  7d. 
It  woH  [Miftioularly  satisfactory  to  note  that  having  (tc[Nirated  the 
ccvtM'al  items  of  revenue  and  expenditure  for  the  two  half-years, 
the  Company's  auditors  have  certified  that  a  profit  of  £518 
wan  iimde  during  the  second  half  of  the  year.  He  did 
not  think  this  profit  was  exceptionaU  but  believed  that 
the  result  of  tho  present  half-year's  working  would  be  e(]ually 
favourable  The  development  of  the  C^ompany's  business  was 
specially  marked  during  tho  latter  half  of  1892;  the  larger  [wrtion 
of  the  l\,i^H  Janqts  added  during  the  year  to  the  Com[>any'e  mains 
were  connected  during  that  period,  and  some  very  im|X)rtant 
ocononiies  in  administration  expenses  were  then  carried  out,  which 
could  not  fail  to  have  due  effect.  The  number  of  lamps  connected 
at  the  dale  of  the  report  (Marcfi  *21)  was  e^tuivalent  to9,3o0  lamps 
of  N€p.,  and  during  the  nine  days  whi(?h  had  since  elapsed  a 
further  tiddition  of  *S5U  lam{Nii  have  been  connected,  bringing  the 
total  number  at  that  date  to  f»,7f)0,  which  niut'l  con>  ince  the  share- 
holders as  to  the  raiiidly-growing  nature  uf  iheCorapiiny's  business. 
The  electric  light  was  undoublerlly  finding  increased  favour 
throughout  Bournemouth,  and  apjjlicationg  were  continually 
reoeivd  from  [)ersons  desiring  to  be  supplied  with  the  current  in 
nearly  every  part  of  the  town.  A  considerable  demand  for  the 
light  apf>eafed  to  exist  in  the  Holdeahurst-road  and  at  the  east  end 
of  the  Knyveton-road  ;  it  was  probable  that  arrangements  would 
be  made  for  laying  mains  in  those  roads  at  an  early  date.  The 
b(irtiiie»*s  of  tho  <"ninpany  was  a  ditHcult  one  to  manage:  they  had 
tu  oncountor  obt^tacles  and  ilifV^cidties.  and  tho  undertaking  would 
require  ncontinusnce  of  the  steady  perseverance  of  the  Directors 
and  otticerrt  which  they  had  devoted  to  it  in  tho  (>ast.  The  econo- 
mies in  administration  cx{)enses  before  alluderl  t-o  had  entailed 
additional  work  U|K>n  the  Finance  and  tienoral  I'urjmses  Com- 
mittee of  the  Board  and  the  chairman  ;  but  the  result  had  been 
most  satisfactory.  Careful  attention  had  been  given  to  the  details 
of  tho  business, and  the  t^ystvmof  management  had  been  thoroughly 
overhauled  and  rourrangetl.  It  was  hoped  and  believed  that  the 
station  would  be  worked  t^till  more  economically  in  the  future, 
and  would  show  further  improvement  as  well  as  earn  increased 
profits  during  the  year  tS9.'t.  Considerable  additions  and  exten- 
sions had  been  made  during  the  year  vo  building^!,  machinery, 
and  plant  ub  the  lighting  station.  All  of  these  hod  been  main- 
tained in  an  etiicient  condition,  and  the  very  tidy  and  clean 
appearance  of  thci  lighting  station  was  especiaUy  noteworthy,  and 
renected  great  credit  on  Mr.  James  Shepherd,  the  works  manager 
of  the  Comiuiny.  This  condition  had  been  the  subject  of  remark 
on  more  than  one  occasion  when  the  station  was  visited  by  engi- 
neers and  others  accustomed  to  observe  the  state  in  which  other 
electric  lieh  ting  stations  were  kept.  There  hod  been  entire  freedom 
from  accident  of  all  kinds  at  this  station  since  its  establishment, 
which  was  highly  satisfactory,  and,  of  course,  no  reason  existed 
why  accidents  should  hapjien  If  proper  care  was  taken.  Many 
persons  bad  an  absurd  fear  of  having  the  electric  current  in 
their  houses,  but  there  was  no  possibility  of  getting  an 
electric  shock  from  current  as  delivered  to  consumers'  lamps  in 
Bournemouth.  He  had  read  a  fjaragraph  in  last  week's  Electrical 
Eiujinttt'  to  the  effect  that  the  deaths  in  England  since  the  intro- 
duction of  electricity  for  lighting  purposes  hod  only  numbered 
six,  and  in  every  case  they  were  of  servants  of  the  companies  who 
made  some  mistake  in  dealing  with  the  current.  During  the  whole 
of  that  time  not  a  sinele  member  of  the  public  or  a  consumer  had 
been  killed  or  hurt  With  regard  to  the  issue  lately  made  by  the 
Company  of  £10.000  6  per  cent,  first  mortgage  debentures,  he  was 
glad  to  inform  the  shareholders  that  £7,1^^  had  been  already 
applied  foi  and  allotted,  and  he  had  no  doubt  the  remainder 
would   bo  very  soon   taken  up  :    these  were  actually   mortgage 
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debeiituros  formttif;  «  first  charjje  on  the  whole  of  the  property 
of  the  </oin[wny,  and  they  could  not  place  any  prior  cnargo  in 
front  of  them.  In  conduBion,  ho  exprewiocl  j^reat  confidence  in 
the  future  proapects  of  the  C-omnnny— the  business  would  doubt- 
less continue  to  (i^row  rapidly  :  the  f^ystem  of  raaine  would  hnio  to 
be  extended  and  enlarged  a»  time  went  on  to  meet  the  require- 
mentfl  of  the  public.  The  citpital  account  of  the  Company  must 
neoessarily  bear  theco«tof  thoAoexteneiioiiH.  The  working  expenses, 
howerer,  of  each  year  would  not  incrooso  in  the  same  ratio  as  the 
yearly  revenue  would  increase. 

The  l>irector8*  report  and  accounta  were  then  approved  and 
adopted. 

Tno  retiring  directors,  Mr,  0.  J.  Piercy  and  Mr.  Ixjveeon  Scarlli, 
wore  re-elected  ;  Messrs,  Cridland  and  Co.,  the  Company's  auditor**, 
were  also  re-elected  ;  and  a  vote  of  thanks  to  the  chairman  termi- 
nated the  proceedings. 


HASTINGS  ELECTRIC  LIGHT  COMPANY. 

The  annual  meeting  of  the  Hastings  and  St.  Leonardo  Electric 
Light  Company  waa  held  on  the  7th  inst.  Mr.  H.  M  Baker,  J.I*, 
(ohiiirman},  presided. 

The  report  and  balance-sheet  were  taken  as  read.  The  former 
was  as  follows  :  "  The  Wrectors  regret  that  some  delay  hai*  taken 
place  in  issuing  the  report  and  balance-sheec  for  the  pa*it  year, 
which  is  due  to  their  having  to  wait  for  the  accounts  to  be  audited 
by  the  Board  of  Trade,  in  accordance  with  the  provisional  order. 
1*110  sad  death  of  the  late  engineer  and  inanaver,  Mr.  E.  T.  Mercer, 
is  deeply  regretted  by  the  Diroctora,  who  had  the  highest  opinion 
of  the  value  of  his  servicer.  He  has  left  a  widow  iind  four  young 
children  unprovided  for.  and  the  Director**,  feolinjr  that  the 
nhareholderfl  would  desire  to  recognise  the  vulunble  iferviccs 
rendered  to  the  Company  by  the  late  Mr.  Mercer,  propose 
to  submit  a  resolution  to  vote  the  sum  of  £,tO  towards  the 
fund  being  raised  for  the  benefit  of  Mrs,  Mercer  and  her 
family.  Tne  paet  year  has  been  one  of  steady  progress  in 
the  nrosj>erity  of  the  Company,  and  the  additional  machinery 
which  has  been  provirled,  and  which  can  be  workefi  with  ^renter 
economy  of  fuel,  aw  well  as  the  increase  in  the  number  of 
customers,  mnet  ensure  satipfactory  results  in  the  future.  The 
annexed  account«  show  that  after  paying  all  working  expeDscs^ 
and  charging  to  that  account  repairs,  interest  on  mortgage  nml 
debentures,  there  remains  a  net  profit  of  £755.  8r.  2d.,  including 
the  balance  brought  forward  from  the  )ai*t  account.  The  l>irector(< 
proi>ose  to  jwiy  out  of  this  sum  a  dividend  of  fi  |>er  cent  ,  which 
will  absorb  £r><i*».  '2t*.  Md..  leaving  a  balance  of  £1H(>.  5t*.  .Td. 
Measrp,  F,  .1,  Par«on«  and  F,  Xonket*  r-etirc  from  the  directorate 
b\'  rotation  ;  they  are  eligible,  and  oiFor  thcm^olvos  for  rooloction. 
Ill©  auditors,  Messrs.  Hart  Brothers,  Tibbetts,  and  Co.,  alno 
retire,  and  offer  themselves  for  reelection. 

The  Chairman  said  they  now  had  the  best  public  and  private 
lighting  buj-ine?sof  any  provincial  town  in  Engmnd,  they  had  got 
machinery  which  was  aecond  to  none,  they  wero  one  of  the  best 
customers  of  the  gas  company,  they  bad  reduced  their  mortgage 
from  £4,U0U  to  £3,000,  and  their  bankers  were  pleased  to  take  4  |)er 
cent,  interest  instead  of  5.  Last,  but  not  least,  by  a  curious  coinci- 
dence he  supposed  that  at  that  very  moment  the  Town  Council 
were  confirming  an  agreement  entered  into  by  the  Corporation 
with  this  Company  for  lighting  the  whole  length  of  the  front-line 
with  electricity.  After  referring  with  regret  to  the  death  of  tlmir 
respected  manager,  Mr.  Mercer,  Mr,  Baker  procoodod  to  remark 
that  their  receipts  for  thelast  quarter  of  the  past  year  were  less  than 
might  fairly  have  been  anticipated,  but  there  was  a  state  of  general 
depression  in  the  town,  and  the  hotels,  their  principal  customers, 
used  lees  light.  Then  their  expenditure  increased  by  the  fact  that 
they  introduced  a  large  dynamo,  which  was  capable  of  lighting 
three  or  four  times  the  amount  they  did.  However,  he  was  jdeaaed 
to  t«li  them  that  since  the  commencement  of  the  current  year  their 
increased  consumption  had  been  enormous,  and  with  regard  to  the 
future,  he  took  it  they  couid  do  almost  as  much  as  they  could 
possibly  manage.  They  had  applications  in  all  directions,  but  it 
was  a  very  diffacult  matter  to  carry  mains  to  the  extreme  west  of 
St.  Leonards— on  the  hills,  for  instance.  He  begged  to  move  the 
adoption  of  the  report  and  balance-sheet. 

Dr.  Shorter  seconded,  and  the  motion  was  unanimously  carried. 

Mr.  Baker  then  olludwl  to  the  suggestion  in  the  rejwrt  to  vote 
the  widow  and  family  of  the  late  Mr.  Mercer  the  sum  of  £50,  and 
in  the  courae  of  some  remarks  on  the  value  of  their  decoafiod 
manager,  said  that  it  had  come  to  their  knowledge  that  on 
more  than  one  occasion  a  much  more  lucrative  position 
had  been  offered  to  Mr.  Mercer,  but  he  told  thorn  he  meant 
to  remain  with  this  Comjjany,  and  look  forward  to  the  future 
to  make  up,  by  increased  salary,  for  the  time  he  ajjont  wiUi 
them  in  their  younger  days.  Unfortunately,  that  prosriect  had  been 
suddenly  ahatterod.  The  two  firms  with  which  they  lArgcly  dealt, 
the  Brush  Company  and  Clover  and  Co. — Mr.  Edmonds,  of  the 
latter  conijjany,  bad  stated  to  the  directors  that  Mr,  Aloreor  had 
never  asked  for  nor  received  one  single  penny  in  the  shape  of  fees 
for  busineas  done  with  them— had  ench  promined  50  guineas 
towards  the  fund  being  raised  for  Mrs,  Mercer  and  her  four  young 
children.  The  Directors  suggested  £50,  but  left  it  in  the  hands  of 
the  sboreholdcrB  to  say  what  amount  should  be  voted  by  the 
Company  to  the  fund. 

The  Kev.  J.  W.  Tottenham  said  Mr.  Mercer  rendered  most 
valuable  services  to  them  at  a  time  when  he  could  have  received 
a  far  higher  salary  elsewhere,  and  he  thought  the  widow  and 
children  had  ntrong  claims  on  them.  He  moved  that  they  vote 
7Ji  guineas  to  the  fund. 
I>r.  CX*mpb02i  tfeconded,  and  the  pro|)osition  was  carried. 


The  retiring  directors,  Messrs.  Parsons  and  Noakes.  were  re- 
elected. The  auditors  were  also  reappointed,  and  a  vot«  of 
thanks  was  [mssed  to  the  Chairman. 

Mr.  Bakor.  in  acknowledgment,  said  ho  took  it  that  the  vot« 
included  his  fellow  Directors  as  well  as  him^lf.  Alluding  lo 
remark  he  had  previously  mode  in  reference  to  the  wav  in  whta 
I  he  omployrs  of  the  Company  bad  worked  when  extra  Labour  wa 
entniled  by  the  death  of  Mr.  Mercer,  he  said  that  the  th 
principal  men  (Mr.  Ross,  Mr.  Geipel,  and  Mr.  Burton)  had 
unremitting  in  their  »ervioes  to  the  CompADy. 


EASTBOURNE  ELECTRIC  LIGHT  COMPANY. 

An  ordinary  general  meeting  of  this  Company  was  held  at  \ 
bourne  on  Thursday  last  week.     There  were  present  the   Ml 
Alderman  Boulton  (chairman  of  the  Company),  who  presided,^ 
J.  it.  Langham,  Alderman  H.  Sutton,  anri  <  'ouncillor  J.  A.  Skinnad 
(directori*) ;  Alderman  Keay,  Mr.  Caleb  Diplock,  Mr.  F.  HoUina,! 
Mr.  V.  T.  Sumfield,  Mr.  Wilkinson  (manager),  and  Mr.  H.  Towner 
(secretory). 

In  their  report,  the  Directors  recommended  payment  of  a  divi- 
dend of  3  per  cent,  upon  the  subscribed  share  capital.  They  also 
announced  that  they  no^l  purchased  the  freehold  of  the  works  in 
Junction-road  for  £5,ti(M>.  As  it  was  in  contemplation  to  extend 
the  circuits  to  the  Upperton  district,  it  wonld  be  neces»ary  to 
obtjiin  additional  capital,  and  a  prospectus  for  this  pnrpoae  woald 
shortly  be  issued. 

The  Chairman,  iti  moving  the  adoption  of  the  report  and  balance- 
sheet,  tiaid  ho  had  mot  the  shareholders  many  times,  and  many 
times  ho  had  done  as  the  dog  in  the  fair,  carried  his  tall  between 
bis  legs;  but  now  he  cnme  round  and  showed  them  that  this 
Company  was  progressing,  and,  what  was  especially  satisfactory, 
that  they  were  able  to  offer  the  shareholders  a  dividend.  Tme, 
the  dividend  was  not  a  large  one,  still  it  was  one  that  was  likely 
to  increase.  They  had  been  fighting  against  prejudice,  against 
antagonism,  and  againttapathy  for  some  years,  and  the  light  against 
npathy  bad  been  tne  strongest  of  all.  He  had  received  a  telegram 
that  afternoon  from  Mr.  Hammond,  conveying  the  congratulationa 
of  that  gentleman  to  the  TKrectorH  and  Khureholder^,  and  ha(tbe 
chairinntDaUocongrfttulatedtheCompanygcnerallyon  their  present 
itOHitiuu  and  future  prospects.  Hedid  not  think  that  now  there  could 
be  any  doubt  whatever  as  to  the  success  of  their  Company.  It  might 
be  inteiet^ting  lo  gi\e  some  few  details  relative  to  the  business 
they  were  dtring.  Tho  number  of  10-c  p.  lamps  fixe-l  at  that  date 
wiiH  7,(i67  They  had  on  order  3o3more,  which  mode  an  aggregate 
uf  over  s,{KX)  The  number  of  lamps  \tial  ipiartcrwas  6*Jrj,  arui  the 
approxiniJitc  v;ilue  of  iuHUdlntion  work  \nfil  rjunrtor  wa«  £605.  Tho 
extent  of  ilicir  circuits  was  ro[>rosentot)  by  the  following  :  No.  1,  or 
arc  circuit,  tliiHje  milca ;  No.  'J,  Queen's  circuit,  "2^  miloA ;  Na  3, 
the(*rnnd  circuit,  4^  miles  ;  Nn,  4,  Terminus-road  circuit,  ^mile  : 
making  a  total  circuit  of  lOi  miles.  It  was  now  proposed  to  move 
in  tho  direction  of  Upperton.  Residents  of  Upperton  wanted  the 
olectrie  light,  and  would  be  only  too  glad  to  get  it  if  they  oould 
havo  it.  The  ex|>enso  of  conveying  it  thither  would  be  about 
£(i,(KX),  to  obtain  which  tho  Directors  must,  of  course,  apply  for 
fresh  capital.  He  did  not,  hoMever,  wish  to  go  into  details  of 
what  would  be,  but  preferred  to  talk  to  them  of  what  wiis. 
They  had  fought  through  gretit  dil!icultie«i,  and  now  bad  the 
satisfaction  of  o^ering  the  hhareholdors  a  dividend  which,  although 
small,  was  some  recognition  of  the  enterprise  they  had  displayed 
in  investing  their  money,  and  was,  moreo%er.  an  earnest  of  better 
things  still  in  the  future.  He  hod  no  doubt  whatever  in  his  own 
mind  that  Lhey  would  go  on  and  before  long  pay  the  sharoholderf 
a  dividend  approximating  to  that  of  another  company,  which  paid 
its  13  fjer  cent  With  respect  to  the  other  comjMiny,  it  roust  be 
remembered  that  its  revenue  was  gathered  from  the  whole  town 
and  from  tho  service  of  the  streets  ;  whereas  the  electric  light 
eom[jany  was  comi>aratively  in  its  infancy,  and,  up  to  the  present, 
had  only  done  burliness  over  a  limited  area.  The  electric  li^bt 
company  would  yet  give  its  shareholders  a  substantial  return  for 
their  money^  and  tho  Directors,  he  was  sure,  thanked  them  for 
their  long-sustained  |>atience  in  the  past.  The  ehareholders  had 
been  12  years  without  receiving  anytning,  and  he  verily  believed 
they  would  have  placed  such  confidenoe  in  the  Directors  that  they 
would  have  waited  another  12  years. 

Bfr.  HolllQS  :   We  could  not  help  ourselves. 

llie  Cbalrmaa  said  in  any  case  the  shareholders  had  sacrificed 
their  lime  aiul  money,  nnd  the  Directors  wore  happy  in  being  able 
to  offer  them  a  dividend  which  bid  fair  to  become  a  considerably 
larger  one  in  the  near  future. 

Mr.  Langham,  in  seconding,  said  that  ('ompany  was  not  insti- 
tuted originally  with  a  nurely  commercial  motive,  but  wi>h  the 
ho\)o  of  promoting  the  benefit  of  the  town  and  advertising  it 
cfl'octually  to  the  outride  world.  Commercial  interests,  although 
not  foreign  to  the  consideration  of  the  shareholders,  was  cei'tainly 
a  Becondary  matter.  Therefore  they  had  none  of  them  grumbled 
very  much  so  long  w<  they  were  effecting  that  primary  oDJect ,  tho 
advance  of  Eastbourne,  and  they  had  been  content  to  wait  for  a  divi- 
dend until  now.  At  the  samo  time,  the  Directors  could  not  forget  the 
interc«tfioftbe0harolvoldcrs,  anditwaf^animmenseBatixfactiontotind 
that,  after  sticking  to  the  concern  all  these  years,  they  had  brought 
tho  Company  to  that  Htatc  which  allowed  of  adividend  being  [^id. 
No  doubt  tho  dividend  waa  a  small  one,  but  dividends  generally 
commenced  in  a  small  way,  albeit  3  per  cent,  was  not  a  bad  rate 
of  interest  for  money  as  securities  went  nowadays.  In  taking 
account  of  their  position  and  prospects,  they  must  bear  in  mind 
that  all  liut  year  installations  were  going  on,  particularly  in  tho 
wiring  of  houses,  nnd  that  the  houses  wired  between  Michoelmoe 
anil  ChriHtmos  could  scarcely  have  been  included  in  the  accounts 
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w  before  them.  Those  instaUations  were  going  on  now  and 
producinf^  income  for  the  quarter  just  pa«t,  and  he  believed 
he  was  correct  in  paying  that,  notwithatundinK  the  reduction 
in  price  from  lOd.  to  9d.  per  unit,  their  income  would  exceed 
(bAt  of  bbo  corresponding  quarter  of  the  previous  year. 
hen  what  had  they  been  doing  this  quarter  ?  In  atldi- 
:on  to  the  lamps  running  up  to  December  31,  the  inetnUation 
ork  had  amounted  to  £605,  and  that  going  on  now  was  £200, 
ftkinp  practically  over  £S(Kl  laid  out  this  quarter.  Consequently 
ley  might  look  forward  confidently  to  paying  an  increased  divi- 
.end  at  the  end  of  the  current  year.  Several  things  of  interest 
ad  taken  place.  Amongst  these  had  been  the  purchufte  of  tht* 
freehold  premises  on  which  the  works  are  carried^  on.  Tlmt  wa* 
an  im[X)rtanb  step  in  the  right  direction,  and  he  woa  pleased  to 
■•ay  they  were  met  by  Mr.  Gosden,  the  owner,  in  ii  very  fair  and 
■senerous  spirit.  Towards  the  outlay  of  the  £ri,f>tKl,  they  obtained 
EC4,000  from  the  bank  at  4  f«r  cent.,  and  Mr.  <  load  on  had  takeJt 
M^ mortgage  for  the  remainder  at  5  |>er  cent.  In  doing  this  they 
f^ere  influenced  by  the  fact  that  they  had  embarked  a  great 
amount  of  capital  in  the  premises,  in  strengthening  the  founda- 
tions and  generally  adaptmg  the  place.  One  effect  of  the  pur- 
obMe  WAS  that  they  saved  £110  a  year  in  rent  alone,  and  that  ot 
OOarae  would  tell  favourably  on  the  dividend.  Taking  that  cir 
cumsbance  into  account,  and  alf>o  tho  fact  that  tho  bueincsa  of  the 
Company  wai^  increasing  at  a  rapid  rate,  eurely  they  might  claim 
that  tho  undertaking  offered  u  sound  invcHtment,  and  that  it  wo*' 
eminently  worthy  of  public  support.  After  showing  from  the 
Bngineer*8  monthly  reporte  that  the  applications  for  fresh  installa- 
tions were  constantly  increasing,  tho  speaker  said  nobofly  built  a 
bouse  now  without  making  provision  for  tlie  electric  light.  It  war^ 
true,  as  Mr.  Boulton  had  said,  they  wanted  the  light  at  Upperton, 
and  his  belief  was  it  would  pay  very  well  to  get  it  there.  The 
lact  that  they  had  left  Upperton  out  bl  calculation  so  long  showed 
that  the  Directors,  who  princijially  lix'ed  in  that  district,  had  not 
considered  their  piivate  wishes  ;  but  he  thought  the  time  had 
Dome  when  Upperton  should  be  served,  and  he  did  not  think  they 
need  have  any  fears  that  the  money  would  not  bo  readily  forthcom- 
ing. The  £5,000quoted  by  the  Chairman  as  tho  probable  ouLlay  in 
eluded  the  sum  that  would  be  needed  for  adding  to  their  plant  at 
the  works,  and  he  did  not  think  ho  wiis  unduly  sanguine  when  he 
mid  he  thought  theio  ought  to  be  no  diflloulty  in  getting  a  con 
siderable  amount  of  additional  capital  subscribed  in  Eastbourne, 

AMemutn  Keay,  in  reference  to  the  purchase  of  the  works, 
a»ke<l  whether  the  Directors  had  legal  |wwer  to   make  a  purchase 

I  of  thi«  dciicription  without  consulting  Lho  shareholders  7 
The  Chairman  :  It  was  always  consltler&d  so. 
Alderman  Koay :  I  should  like  to  know  whotiee  the  power  is 
derived,   becaui^e  I   think  auy  com^^Hiny   that  depends    upon  tho 
public  for  pupjwit  is  more  likely  to  i<uoceod   if  the  directors  take 
the  shareholdors  into  their  confidence. 
The  Secretary  :  The  Directors  certainly  have  the  power, 
Coanolllor  Skinner  :    Besides  which,   the  mutter  came  before 
the  last  meeting  of  the  shareholders.     It  was  distinctly  referred 
to,  therefore  the  Directors  did,  I  maintain,  take  the  shareholders 
into  their  confidence. 

The  Clutlrman  :  You  may  take  it  for  granted  we  ."hould  not 
have  parchaeed  if  we  hod  not  had  the  power  to  do  so.  I  think  you 
may  take  it  for  granted  we  should  not  act  outride  our  powers. 

Alderman  Keay :  I  have  every  conBdcnco  in  the  l)irectora  of 
this  Company  ;  but  it  eeenui  to  me  Htrnnge  that  the  directop*  of  a 
company  should  have  unlimited  authority  in  a  matter  of  this  sort. 
We  can  well  conceive  that  the  atTair?  of  some  companies,  unlesf< 
they  had  got  perfectly  reliable  directors,  might  get  into  a  perfect 


The  Secretary  r6forre<l  to  the  articles  of  associationi  and  said 
Ibese  unquestionably  warranted  the  Directors  making  the  purchase 
referred  to. 

Alderman  Keay  said  that  was  an  answer  to  his  question,  which 
he  only  anked  for  information.  He  was  surprised  that  directors 
had  thi»  power,  and  it  was  well  known  that  when  a  roilway  or  gas 
compaoy  wanted  to  do  anything  extraordinary  they  called  a  meet- 
ing of  the  shareholders  and  got.  their  consent.  He  certainly  did 
not  know  directors  had  unlimited  power  and  could  do  what  they 
liked.     They  found  now  that  they  had  such  unlimited  power. 

Mr.  Lanffham  :  The  shareholders  knew  the  purchase  was  in- 
tended. 

The  motion  was  then  put  and  carried. 

Alderman  Satton  then  moved  the  rea[)pointmont  of  Alderman 
Boulton  as  a  director,  and  said  they  might  roly  upon  that  gentle- 
man doing  his  best  for  tho  Company.  With  respect  to  the  pre- 
vious discussion,  it  was  perhu{>s  well  that  the  matter  should  be 
^explained,  but  the  shareholders  might  be  certain  that  all  the 
■Directors  had  done  had  been  for  the  benefit  of  the  Company. 

Alderman  Keay  said,  to  show  he  had  every  confidence  in  the 
Directors,  he  would  second  the  projKisition. 

The  motion  was  carried,  and  the  Chairman  brloHy  returned 
tbanks. 

On  the  motion  of  Ceuncillor  Skinner,  secondoil  by  Alderman 
Satton,  the  auditors  were  re-elected. 

MCr.  Holllna  said  last  year  they  voted  the  Directors  a  certain 
pum  as  remuneration  in  hope  of  prospective  ability  to  pay.  That 
bad  been  realincd.  and  ne  oegged  to  propose  that  the 
n  be  paid  £100  for  their  services  during  the  past  12  months, 
was  small,  and  he  did  not  think  it  shoula  be  taken  as  a 
lent  for  succeeding  years,  any  more   than  that  the  present 

irldaad  ahould  be  looked  upon  as  all  they  were  to  expect  in  the 

itvre. 

Mx.  Sanfleld  seconded  tho  motion,  which  was  carried. 

The  Cbalnnan,  in  highly  complimentary  terms,  then  moved  a 
Vute  of  thanks  to  the  secretary  (Mr.  Towner)  and  the  manager 


(Mr,  Wilkinson)  for  the  able  manner  in  which  they  hod  conducted 
the  business  of  the  Comjiany. 

SCr.  Langham  seconded,  and  it  was  carried. 

Ur.      WUkinaon     having     brioHy     replied,     the     proceedings 

terminated. 


BUSINESS  NOTES. 


Ecolea.  — The  Eocles  Town  Council  s^iend  £50  in  eleclrically 
li;.'li'iri,f  iliuir  Town    Hall. 

Nelson.— The  Corjjoration  of  Nelson  advurtise  for  tenders  for 
a  battery  of  accumulators,  to  be  sent  in  by  the  2oth  inst. 

Wolverhampton. —The  SVolvcrhampton  Town  <.^ounctl  rotjuire 
an  t'lc'-trical  engineer,  at  a  salary  not  exceeding  £3')0  a  year. 

Chango  of  Address. —Mr.  James  Swinburne,  consulting  engi* 
iicer,  has  changed  his  addrcrw  to  4,  Hatherley-road,  Kew  Gardens. 

Bedford. —The  ('ori>orution  of  Bedford  invite  applications  from 
companies  or  firms  to  carry  out  electric  lighting  under  the 
proviwional  order. 

Bfladrid. — Tho  Director  of  Posts  and  Telegraphs  of  Madrid  is 
inviting  tenders,  by  *24th  inst.,  for  the  establishment  of  a  telephone 
exchonge  for  the  town  of  Haro. 

Western  and  Brasllian  Talegraph  Company. — The  receipts 
for  the  past  week,  after  deducting  17  per  cent,  payable  to  the 
London  Platino-hrazilian  Company   wore  £2,tiW. 

Sales.— Persons  having  us^for  electrical  material  should  see  tho 
notice  rr.  Messrs.  Fowler,  Lancaster,  and  Co.,  Limited,  or  the 
Birmingham  Telegraph  Factory,  in  our  advertisement  columns. 

Aberdeen.  —Tho  Town  Council  are  inviting  tenders  for  water- 
ttibe  boilers,  high  (i[K?ed engines,  switchboard, etc.,  full  particulars 
of  which  will  be  found  on  p.  xvi.  in  our  advertisement  columns, 

French  AcoumiLlatars. — M.  Paul  (>adot,  maker  of  the  Faure* 
Sellon  V'olcknirr  accumulators  has  taken  M.  Michel  Pisca  into 
imrtnershijj,  and  the  firm  will  be  known  as  Maison  Paul  Gadot  et 
Michel  Piscu. 

National  Tolephono  Company.-  The  Right  Hon.  Lord  Halfonr 
of  Burleigh  has  joined  the  Board  of  the  National  Telephone  Com- 
pany, Limited,  and  will  assume  tho  position  of  vice-president  of 
the  C'ompnny. 

Dundee  Waterworks  Telephone. —The  Dundee  Police  Com- 
inissionei'H  have  oatublisJied  tolophunic  communication  between  the 
jK)lice  olhce  and  the  \vut«rwuiks,  for  uho  in  giving  ijuick  informa- 
I  ion  in  cnne  uf  tiro. 

Powderhall.  —The  Edinburgh  (.'luauiug  ami  Lighting  I'lim- 
initL«o  liuvc  rccomnietidod  the  ox(»endtture  of  il.VAiS  on  an  installa- 
tion of  electric  lighting  at,  Puwderiiall  refuse  deiHtt.  The 
roconimendatiou  wa^  adopted. 

Darwen.— Tho  Town  Council  of  Darwen  have  decided  that  the 
new  free  library  and  reading-room  should  bo  illuminated  with 
electric  lighc,  at  an  estimaled  cost  of  XTOU.  Hstimatee  for  the 
necessary  work  have  been  invited  from  some  six  tirtns  selected. 

Canterbnry.  —The  town  clerk  re|>orted  to  the  Canterbury  City 
Council  that  tho  draft  deed  of  transfer  had  been  received  ;  the 
llrush  Comi)any  had  practioally  accepted  the  draft  agreement. 
The  town  clerk  had  informed  the  company  they  were  willing  to 
r*ign. 

Aberdeen.— The  plans  and  specifications  by  Prof.  Kennedy, 
London,  )\a  to  iho  machinery  un<l  works  in  connection  with  the 
introduction  of  eloctric  lighting  in  the  central  area  of  Aberdeen 
has  been  approved  of.     The  scheme  is  estlmatod  to  cost  i:24,iNX>. 

Coalville.— At  a  capital  entertainment  of  tableaux  and  vocal 
and  instrumental  music  at  C-oalville  the  room  was  illuminated  bv 
the  electric  light,  supplied  by  Messrs  Hewes  and  (.*eary,  of  Coal- 
ville. The  dynamo  supplied  '27  inoandesoent  and  two  arc  lamps 
of  L*,IH>JC  p. 

Redaction  of  TarlflT  —The  tariff  by  the  Western  Union  Tele- 
graph Company's  cables  and  lines  to  the  undermentioned  countries 
in  South  America  will  be  reduced  as  follows  ;  Rate  per  word  vid 
ljJttlve»»ton  and  Panama— Argentine,  58.  9d,;  Brazil,  oe.  9d.;  Para- 
guay, 5s.  9d.;  Uruguay,  fls.  9d. 

City  and  Bentb  London  Railway  Company. — The  receipts 
Cor  the  week  ending  April  \)  were  1842,  against  £74*2  for  the 
corresponding  period  of  lost  year,  or  an  increase  of  £100.  The 
total  receipts  for  1893  show  an  increase  of  £l,09o  over  those  for 
the  oorrosiwnding  period  of  189*2. 

Appointments. — Mr.  William  Henry  PatchaU,  A.M.I.C.E., 
M.lK.E.,has  been  appointed  chief  engineer  to  the  Electricity 
8ui»ply  (Corporation,  of  the  Strand,  London.  Mr.  C,  N.  Kussell, 
A  I.E  G  ,  recently  with  Mr.  Ronald  Scott,  has  joined  the  Ijondon 
and  Lancashire  Electrical  and  General  Engineering  Company,  of 
Dalston,  N.E. 

Indo-Xnropean  Telegraph  Company. — The  Directors  after 
adding  £10,00U  to  the  reserve  fund,  recommend  a  dividend  for  the 
six  months  ended  31st  December,  1892,  of  17s.  6d.  |>er  share, 
making,  with  the  interim  dividend  already  paid,  6  per  cent,  per 
year,  und  a  bonus  of  £1  |>cr  share,  making  in  all  10  per  cent,  for 
the  year.     A  year  ago  the  distribution  wa^  at  the  same  rate. 

Gaa  V.  Eleetrle  Motors. —Tho  Union  UeselUchaft  (Thomson- 
UoLiflton),  uf  Berlin,  has  made  an  offer  to  the  Erfurt  Municipality 
to  construct  an  electric  tramway  in  that  town.  On  the  other 
hand,  the  Dessau  (^as  (.'ompany  has  sent  in  a  counter  proposal, 
thL*!  being  to  work  the  line  by  means  of  gas  motors,  similar  to 
those  M-htch  have  been  tried  ejc{>erimentally  in  Dresden.  A  com- 
mittee is  considering  the  matter. 
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Preston. — Mesi^rs.  HorrockHtw,  Crewdsou,  and  Co.,  theexteiibive 

cotton  t!pinnerd  and  manufacturerg.  have  decided  to  introduce  the 
electric  lij^ht  into  two  large  weaving  «hedf<  now  being  eompletofi 
for  them  in  that  town,  and  also  to  illuminate  in  the  same  way  a 
large  itpinning-mili  they  are  about  to  erect  on  n  aite  near  by.  Two 
of  tne  Hrm'^  ^hedii  are  alreiidy  fitted  up  with  electric  light,  and 
the  rintidfactory  re^iulu  ha^  led  to  the  ^xten^^ton  of  the  ByBtem. 

Bjvrnet.  —  At  the  meeting  of  the  Barnub  Local  Hoard  la^t  week. 
MoAfirs  Oldaian,  Clabburn.  and  <?o.  wrote  to  the  clerk  with 
reference  to  the  electric  light  i>ruvii<>ional  order,  Haying  that  they 
hod  lodged  with  the  Hoard  of  Trade  copieji  of  the  order,  and  is^k 
the  clerk  to  write  to  the  Board  of  Trade  saying  whether  the 
Board  had  any  obdcrvationn  to  make  on  the  order.  If  not,  the 
order  will  be  made  a  Bill  The  Board  agreed  tliat  the  order  iu\a^ 
into  a  Hdl. 

Domestlo  Teleplioao  CompAay,  Mmlt«'t.--Thi^  Company  hm* 
been  regixterod  by  Ingnim,  Harrif^uii,  juid  Ingram,  67,  f.-inroln's- 
inn-riehU,  VV.C  ,  with  a  capital  of  i"'3),iMHj  in  €5  sharerf.  Object: 
to  enter  into  an  agreement  with  Sir  Charles  8  Forbes,  Bart.,  and 
to  carry  on  the  buMineM«  of  a  telephone  exchange  in  all  its  branches. 
The  first  directorci  are  Sir  Charle**  S.  Forbe«,  Bart.,  the  Hon 
James  Maniitield,  the  Hon.  Claude  Hay,  L  T.  Fitzgibbon,  and 
•I.  I).  Croft.  No  tjualificution  upocified.  Bemuneration  provided 
by  deed  of  trui^t. 

Cdiabarslt.  —At  the  hu^^t  mooting  of  &hc  Electric  Lighting  Hub 
CointnitteQ  of  Kdinburgh  Town  t'ouncil,  the  tpiestion  was  din- 
cussed  at  some  length  whether  the  Cort>oration  should  themseUeH 
goon  to  put  in  force  theirelectric  lighting  provisional  order,  or  hand 
it  over  lo  a  company.  By  eight  votes  to  three  it  wa«  re-*olved  that 
the  Corporation  ehould  take  the  matter  in  hand  tliemselves,  and 
this  recommendation  will  be  refiorteH  in  due  course  at  next  meet- 
ing of  the  Lord  lVuvost'8  C*ommittee  We  truat  the  proposal  will 
be  carried  through. 

Bradford  Towa  Clook.  -The  peculiar  contrivance  which  hang* 
in  front  of  the  south  dial  of  the  Brad for<l  Town  Hall  clock.  sayB 
the  fl»w//b.</  Cifiitu.ii  part  of  an  experimei»tal  arrangement  for 
the  lighting  of  the  face  from  outride  The  coint  of  lighting  the 
clock  dial8  by  muana  of  gao  waa  £200,  and  the  new  syetom  of 
electric  lighting  entails  an  expenditure  of  £8IK).  But  if  the  experi- 
ment succoodfl  the  price  is  estimated  at  only  £137.  The  idea  is  to 
support  a  ring  in  front  of  each  face  bearing  incandeecent  lamps 
(eight)  with  transparent  reflectors. 

UjuLgollan  —At  the  meeting  of  the  Llangollen  l^cal  Board  latit 
week  Ml  havie.-*  hrutight,  furward  a  motion  in  favour  of  taking 
atejiJ*  to  provide  electric  light  for  the  town,  and  ijuoted  several 
AUthoritient  in  favuur  of  tJie  scheme.  At  the  close  of  hit*  speech  be 
intimated  tlitit,  owing  to  not  having  received  the  lejrart  of  an 
eminent  engineer  ujion  a  project  of  providing  a  scheme  for  the 
supoly  of  electric  light  for  public  and  private  purposes,  he  was 
unable  then  to  carry  hig  motion  any  further,  After  8ome  diHCU»- 
aion,  it  wtis  rodolved  to  defer  the  matter  for  a  month. 

Eouthport. — The  Town  Council  have  adopted  the  recommenda- 
tion of  the  (tos  and  Electric  Lighting  Committee  to  the  eH'ect  that 
the  whole  t{ue!jtion  of  electric  lighting  be  referred  to  an  expert  to 

Xrt  U[^»oUr  more  (tarticuiarly  in  regard  to  tho  fiyatem  to  bo 
^>ted  and  the  po*'ition  of  the  generating  wyi^tera.  At  the  Council 
meeting  on  Tuerxiay  night  Councillor  Hough  said  this  course  ought 
to  have  been  adopted  at  the  first,  instead  of  sending  deputations 
to  various  towns  where  electric  lighting  had  been  adopted.  The 
only  a<lv-antage  gained,  he  added,  was  tu  make  the  membore  of  the 
Council  electricians. 

Portsmouth. —At  the  but  lueotiDg  of  the  Portsmouth  Tuwn 
t'ouncil,  the  Finance  Comtntltee  roportod  that  the  lA>caHiovctn- 
ment  Bnard  hud  in  acconlanrj?  with  the  winh  (*f  the  Conned,  inti- 
mated their  rcadinest<  to  i»due  an  order  authorising  the  creation  of 
a  S  per  cent,  stock  for  the  pur^iOBe  of  raising  the  money  tianctioned 
for  the  electric  lighting  works  and  other  piirpot*Of^.  On  a  report 
from  the  Klectric  Lighting  Committee,  it  won  decided  that  LMHi 
should  be  paid  to  the  contractor  for  the  erection  of  the  electric 
lighting  etjition  in  Cunwhorf-road,  on  a  certificate  from  Messrs. 
\\allerand  Manville 

I«e«d«. —At  the  meeting  of  the  Leeds  City  Council  last  week. 
Alderman  Spark  ujHked  what  stepfi  had  been  taken  towards 
obtaining  electrical  power  for  lighting  the  corporate  buildings 
from  the  Yorkshire  House  to  Uoui^  Company,  in  order  to  get  rid 
of  the  nuisance  caused  by  the  engines  and  dynarnoH  placed  under  the 
Municipal  Buildings.  Alderman  Sir  Edwin  <>aunt  said  they  had 
applied  to  the  company  named,  but  the  company  were  not  yet  in 
a  position  to  supply  the  electrical  energy  re^jutred.  There  were 
in  the  cor|K)rate  buildini;8  about  .'^IXKI  lamfM,  and  the  House  to- 
Hou?e  Company  were  not  in  a  poeition  to  light  that  number  in  aU 
Leeds. 

AlamloSam  —The  shareholders  of  the  Socit'ti-  Electro  Metal- 
lurgique  Frau<;aise  met  on  the  *^tb  ult.  to  pass  the  IbO'J  accounts 
ami  |>a0S  rosolutiooB  for  issuing  2,400  new  shares,  raining  the 
capiul  from  I  300,000f.  to  *2.500.000f.  The  articles  of  association 
were  mod  I  lied  to  reduce  the  rights  of  founders.  The  company'^ 
aim  is  to  diminish  the  coat  price  of  aluininiuiu  a^  low  as  postitbie, 
BO  as  to  make  this  metal  a  common  nrticle  of  commerce.  They 
have  accjuired  new  waterfalls  n.t  La  Vtat.,  near  Modane,  where  a 
force  of  •J^),1MXJ  h.p.  is  available.  The  new  capital  is  to  be  employed 
in  the  con«truction  of  a  factory  to  use  part  of  this  jkh  wer.  The 
pale  price  i^  6f.  (Ksr  kilogramme  (SfWd.  per  jwund). 

Private    LtshUag   at    Wladaar.— A    private   electric    lighting 

installation  has  been  laid  down  by  Mr.  Badger,  of   Peatcodstreet, 

trho  dsclineil  to  bo  deprived  of  the  new  light  through  the    refusal 

o/tAe  t^/pomtjon  to  give  poi mission  lo  the  lighting  company  to 


carry  their  main  across  the  street.  The  Day's  gas  engine  and  the 
"  Taunton  "  dynamo  for  a  time  ran  well,  bat  the  engine  proved 
insufficient  Messrs.  Oay  have  replaced  it  by  one  of  a  later  and  on 
improved  typ>o.  In  this  a  twin-cylinder  engine  of  2  h.p.  actaiU, 
both  cyltndet-8  working,  the  one  balances  the  other,  steadier  run- 
ning is  obtained.  The  dynamo  remains  unchanged.  The  nevr 
engine,  which  makes  4lX)  lovolutions  a  minute,  has  been  runnin^l 
during  the  (Xist  few  days,  and  so  far  has  worked  admirably.  The 
co«t  of  the  light  thus  supplied  to  the  two  100  c.p.,  six  16-cp.,  and 
throe  H  c  p   lampM  ifl  Aain  to  bo  a  trifle  less  than  2d.  per  hour. 

latghdng  of  Jobannoabarg. — iths  is  tiold  here  at   15^.  per  l,U00«4 
coal  cosf«  £3 a  ton,  and  electric  light  is  supplied  at  we  know  nofrl 
what,  but  both   illuminants  are  turoiahed    by   the  •lohanneeburj^l 
Lighting  Com|)any      A  rlifftinct  f)reference,  says  Mr.    Lftoe,  thflt| 
managing  director,  who  in  on   the  s(>ot,  is  nhown  locally  for  tbfl 
electric  light.    The  [>lant  now  at  work,  and  which  energises  oearlyl 
2,()4Ht   lam)>f>i,  comprises  two  80-h.p.  Babcock  and  VVilcox    boiloi*s,  < 
two  2.)-h.p   (nominal)  engines,  one  45-unit  and  one  30-unit  ElwelU  i 
I'arkor  alternators,  one  lOunit  Tyne  alternator,  and  a  10  arc  light  i 
Brush  dynamo.      A  portion  of  this  plant  woa  firet  started  a  ye«ir 
ago,  tlie  remainder  having  since  been  added.     Further  extensiooa  I 
are  in  proffreos,  a  step  which  is  not  surprising  when  it  is  mentioned  i 
that  the  erectnc  light  is  the  popular  illuminant  in  Johannesburg, 
and  that  it  in  at  present  impossible  to  meet  the  demands  for  light. 

Osford. — The  Oxford  (>encral  Pur[K»cfl  Committee,  at  the  last 
meeting  of  the  City  (,'ouncil,  submitted  a  letter  from  the  Oxford 
Electric  Company,  saying  the  company  agree  to  make  no  charge  for 
lighting  the  (.  arfax  clock  during  the  period  of  their  conLroctwith  the 
Cor[>oration  for  streot-Hghttng,  it  being  understood  that  the  com- 
pany only  supply  the  current,  and  do  not  maintain  the  installatioo 
or  supply  renewal  of  lampH.  The  committee  report  that,  as  directed 
at  the  last  Council,  the  engineer  made  a  ftateraent  to  the  committee 
as  to  the  paving  works  executofi  in  connection  with  the  laying  of 
the  electric  cables,  from  which  it  appeared  that  the  total  cost  up 
to  the  present  time  hod  been  £^2,  of  which  a  sum  of  £687  is  re* 
ttnyablc  by  the  company  to  the  Corporation,  the  remaining  £175 
oeiiig  the  half  cct  ot  the  now  t>aving  material  laid  in  places  where 
the  old  material  was  in  too  bod  a  condition  to  relay,  the  other 
half  being  included  in  the  above-atated  £687,  repayable  by  the 
compflny. 

Klcotrolytle  Copper  Plant— Mr.  H.  R.  Caalfield,  superinten- 
dent of  tlie  New  England  Copper  Company,  at  Central  Kails, 
Khodo  Ittland,  has  jui^t  completed  euoeessfully  a  largo  electrolytic 
copi>er  refinery  for  the  Boston  and  Montana  Company  ah  Great 
FalK  Monb.  The  main  building,  which  covers  .300ft.  by  525ft., 
contains  '2iMi  depositing  vats,  which  are  liUed  with  1  600,000tb.  of 
pig  copper  in  the  shape  of  anodes.  This  plant  if  capable  of  turn- 
ing out  l,20(),€001b.  of  pure  electrolytic  corner  per  month  The 
current  u»ed  is  generated  by  two  multipolar  Thomson -Houston 
l2.Vkilowatt  dynamos,  and  is  trantimitted  from  power-house  to 
tankroom,  a  distance  of  2,100ft.,  through  21  ^in.  copper  con- 
ductors. The  total  weight  of  cop(>or  conductor  ufiod  is  o5,(XK)lb., 
and  to  line  the  tanks  took  ti50,(XH>ib  of  lead  sheet  and  pipe.  Tb9 
total  cost,  a[)art  from  eito,  was  over  £70,000.  Heretofore  the  silver 
has  not  all  been  saved,  but  henceforth  every  pound  of  copper  wilt 
be  treated  electrolytically. 

Burnley.  —At  a  meeting  of  the  Electric  Lighting  Committee  of 
tlio  Burnley  Town  Council,  it  was  stated  that  a  sum  of  i.*;^00  a 
year  would  be  required  for  interest  and  sinking  fund  on  the 
amount  already  exfvenrled  on  tho  electric  lighting  scheme.  It  w*.-- 
decided  that  the  price  for  the  supply  of  electric  light  to  contmmora 
be  6d.  i^er  Board  of  Trade  unit,  and  that  the  rent  for  raeterg  hired 
by  ctmeumcrs  be  10  ixjr  cent,  on  the  first  cost  to  the  Coriwration 
uf  the  meter.  Alderman  Lancaster,  replying  to  appeals  to  Hx  the 
rate  nt  5d.  instead  of  6d.,  said  the  committee  coula  not  afTord  to 
do  thin.  They  felt  they  were  yet  iti  the  experimental  stage,  and 
they  did  not  feel  they  could  safely  adopt  a  lower  price  until  they 
had  had  aome  cx^joricncc  A  few  of  the  charges  in  some  of  the 
leading  towns  would  show  the  reasonableness  ofthe  price  fixed  on  : 
Birmingham  8d.,  Brighton  7d.,  Uublin  7d.,  Glasgow  7d  ,  Halifax 
8d.,  Liverpool  "id..  Westminster  7d.,  Northampton  9d.,  Preeton 
7d.,  Bouthampton  lOd.,  Hostingri  !M. 

Hastings. — The  Lighting  Committee  reported  at  the  lost  meet- 
ing of  the  Hastinge  Town  Council  that  they  bad  received  from  the 
secretary  of  the  Hastings  and  St.  Leonards  Electric  Light  Com- 
pany, a  formal  notice  in  accordance  with  the  requirements  of 
Section  14  of  the  company'^  proviBional  order,  of  the  intention  of 
the  company  to  extend  their  mains  for  pubhc  lighting  along  the 
>-ca  front,  from  the  Fish  Market  to  the  end  of  West  Marina,  aa 
shown  on  the  plans  forwarded,  and  described  in  the  notice,  wbicli 
received  the  approval  of  the  Roods  Committee,  so  far  as  the  same 
came  within  their  province,  and  the  committee  recommend  that 
the  formol  appravaj  of  the  Council  be  given  to  the  work,  oa  shown 
in  the  plans,  as  described  in  the  eaid  notice.  This  was  agreed  Uk., 
The  town  clerk  reported  that  the  contract  with  the  Hastings  and; 
St.  Leonards  Klectric  Light  Company,  Limited,  for  the  lignbing«| 
for  a  ijeriod  of  three  years,  of  the  front  line  from  the  Fish  Market, 
to  West  Marina,  by  means  of  52  arc  lampe,  hod  been  duly  com-! 
pleied. 

Blaokpoot— At  Tuesday's  meeting  of    the   Blackpool    Towd 
Council  there  was  a  short  but  interesting  discuasiou  regarding 
the   price   to   be  charged  consumers  of  the  electric  light.     Tho 
committee  recommended  the  charge  at  6d    [ter  Board  of  Trodo 
unit,  with  tho  following   discounts  for  payment  within  ^days;] 
Quarter  accounts  up  to  £5,  5  percent.;  £5  to  £10,  7^  per  oeat.;] 
£10  to  £20,  10  per  cent.;  £20  to  £50.  15  per  cent;  £50  to  £100.1 
20  per  cent.;  and  over  £100,  25  per  cent.     In  the  coui'«e  of  thtt*] 
discussions  it  was  stated   that  the  electric  lighting  station  waa 
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piOKiuaiing  datislactorily,  and  the  fnundntton-itbone  will  be  InM  a 
week  to-day  by  the  mayor  Aldormnn  Buckley  took  objection  to 
the  principle  of  giving  larger  discounts  to  large  consumera,  but 
Councillor  Keay,  in  reply,  [wintod  out  that  this  couree  was  neoes- 
sary  if  they  were  to  have  the  public  eomnanies  in  the  town  taking 
the  Light  from  the  Corporation.  lb  was  alao  stated  that  the  several 
public  componiee  in  the  town  had  ap-eed  to  the  terms  arranged  by 
the  committee,  and  the  minutea  were  conHrmed. 

Baulc-Ustitiog.  — The  London  and  Kivor  Plate  Bank  have  juat 
moved  into  their  new  premisea  at  Princes  street,  where  Messrs. 
Drake  and  fiorham  have   been  engaged   in    rein8tnlling   the   old 

(tlant  from  their  i>remide6  in  Moorpitestreet  during  llie  Kaster 
lolidnyti.  The  nank  had  carefully  considered  the  rjuestion  of 
obtaining  their  suuply  from  th^outaide  tnaine,  but  in  view  of  the 
fUGoew  with  whien  the  plant  has  been  running  for  the  lust  six 
years,  tbey  decided  to  shift  the  whole  apparatus  in  preference  to 
obtaining  their  current  from  the  supply  mains.  No  stopiutge  of 
fihe  light  WHA  canned  during  the  removal  of  the  plant  to  the  new 
promisee,  and  it  is  found  thut  the  running  of  the  engine  i*  quite 
inaudible  in  any  of  the  adjoining  otficcf*.  Me8*<rfl.  Drake  and 
liorhana  are  also  erecting  an  electric  hft  which  will  be  worked  off 
the  accumulators.  Thin  will  be  of  the  eatne  pattern  a»  the  one 
they  put  down  some  years  back  in  the  old  premises,  which  hascoi^t 
abaolutely  nothing  for  repairs  8ince  the  day  il  watt  first  installed, 
the  working  oo«t  being  conHitJornbly  below  the  charges  of  the 
hydraulic  com[>nny. 

Grease  Filter. —A  tilter  for  removing  greano  which  often  pasnes 
into  the  boilers  with  the  feed-water,  the  invention  of  Mr  •!  B. 
Kdxniston,  i?  uianufactured  by  Meters.  Maudslay,  Sant*,  nnd  Field, 
of  Lambeth.  This  filter  consists  of  a  metallic  chamber  or  filler- 
box,  in  which  are  a  series  of  gratings,  and  between  these  gratingt 
are  placed  layers  of  wire  ^auze  and  flannel  of  a  8[}ecial  texture, 
which  forms  the  filtering  ruediuin.  Tlie  fewl-water  from  the 
donkey  pump  enters  the  tilter-box  on  ono  ^ide,  (Misses  upwards 
through  the  Hlter  cloths,  and  thence  out  to  the  boiler,  the  scum 
passing  away  through  another  outlet.  By  this  means  it  v  found 
in  practice  that  all  grease  and  greasy  matter,  as  well  oa  other  im- 
purities, are  arrested  by  the  falter  cloths,  which  can  be  readily 
taken  out  for  cleansing  or  renewal.  This  tilter  is  in  use  in  a 
number  of  war  vessels,  Atlantic  liners,  and  other  steam  vesselN. 
representing  an  aggregate  of  VSJJjOiih  p.  A  special  feature  in 
this  RIter  as  used  for  engines  up  to  5<Mrh  p  is  a  bypass  vaWe 
invented  by  Mr.  Walter  B  Basset,  director  of  Messrs.  Maudnlay's, 
which  performs  the  functions  of  five  valves  which  are  necessary  in 
the  larger  types.  The  tilter  is  etiually  applicable  bo  land  a»  to 
marine  Doiler^,  and  is  a  piece  of  ap[HtiutUH  thut  shomld  commend 
itaelf  to  electrical  engineers. 

Traetloii  In  Cnluntta.— No  dividend  U  forthcoming  for  1892 
for  the  shareholders  of  the  Calcutta  Tramways  ComtKiny,  Limited, 
and  at  the  general  meeting  on  Tuesday,  Mr  R.  C*  Morgan  (clmir 
man),  mentioned,  in  reply  i^  a  question,  thut  the  company  had 
constantly  cont^idered  the  t|ueation  of  electric  haulage,  but  had 
found  that  it  was  too  ex^^ensive.  This  statement  was  su(>|K>rted 
by  Mr.  Howard  Vincetit,  who  asserted  that  electric  traction  was 
2d.  per  car  mile  liigher  than  the  system  now  in  u»e.  but  he  omitted 
to  say  what  particular  system  was  so  much  wore  costly.  The 
expenses  [>er  car  mile  on  the  Calcutta  lines,  which  are  19j^  miles 
long,  are  given  in  the  balance-sheet  for  last  year  as  8  (Hd.  Thi.^  is 
the  average  cost,  and  includes  both  hnuU^e  by  horses  and  Ht^am 
locomotives.  There  are,  however,  only  10  iocomotives,  whcrean 
there  are  180  cars  and  i  ii'M)  horses,  ao  that  the  average  may  be 
coDRidered  as  applicable  purely^  to  horse-cars.  In  this  case  then, 
teaWng  storage  battery  cars  an<1  conduit  systems  out  of  considera- 
tion, it  is  nob  easy  to  uruierstiiTid  how  the  ex|)enses  of  a  trolley  line 
would  amount  to  ll)d.  per  car  mile  run.  There  are  doubtless 
various  Hrms  who  would  undertake  the  work  at  about  half  that 
figure  At  any  rate  the  Madras  electric  tramways  when  once  in 
operation  may  be  able  to  give  their  Calcutta  brethren  a  few  [>oints 
on  the  matter. 

Xnatem  Xxtenalon,  Anttralaal a ,  an d  China  Tole gr aph 
CompABy. — The  report  for  the  half -year  enderl  iJocember  .'il 
states  that  the  gross  receipts  (including  (lovernment  subsidies) 
have  amounted  to  £247,766,  against  £243^()5H.  The  working  and 
Other  expenses  (including  £38.10H  for  coat  of  repairs  to  cables  and 
expenses  of  ships)  absorb  1'91,76K,  againe^t  £74,*il4,  leaving  a 
balance  of  £15.'>,998,  and  an  available  balance  of  j£lS^S,^*{.  One 
quarterly  interim  dividend  of  l^  percent,  has  been  paid  for  the 
half-year,  and  it  is  now  proposed  to  distribute  another  of  like 
amount  on  the  *20th  instant,  making,  with  the  interim  dividends 
paid  for  the  first  half-year,  a  total  dividend  of  5  per  cent.  It  t^ 
also  proposefl  to  pay  a  bonus  of  4s.  (>er  share,  or  I  per  cent., 
making  a  total  distribution  of  7  per  cent,  for  the  year  IH92.  The 
balance  of  £75,843  has  been  carried  to  the  general  reserve  fund, 
which,  after  being  credited  with  interests  received  on  investments, 
now  stands  at  £509,732.  The  alterations  of  tariff  with  the 
Australasian  Colonies  came  into  force  on  January  1  last,  and  the 
result  so  far  is  encouraging.  Since  the  close  of  the  half-year 
the  tiirifTs  at  the  stations  atfected  by  the  serious  depreciation  in 
the  silver  currency  have  also  been  ELdjusted,  so  as  to  avert  as  far 
possible  the  loss  on  exchange  from  which  the  Company  has  so  long 
•ufiered,  and  which  during  the  {vist  six  months  amounted  to  the 
large  sum  of  £11,69*2. 

Telephone  Exchange  at  Swindon.  — The  movement  for  establish- 
ing an  exchange  in  Swindon  has  been  under  consideration  during 
the  past  five  or  six  years,  In  It^S/  an  attempt  was  made  by  the 
Western  Counties  Telephone  Company  to  o(>en  an  exchange,  bat 
the  matter  fell  through  owing  to  the  lack  of  subscribers,  and  only 
one  or  two  wires  being  erected  was  the  result  of  that  attempt.  It 
luu<  been  left  to  the  National  Telephone  Company  to  bring  the  ' 


matter  to  a  successful  issue,  and  Wednesday  last  witnessed  the 
opening  of  an  exchange  which  will  doubtless  prove  a  boon  to  many 
persons  engaged  in  various  buainessee  in  the  town.  The  central 
office  and  switch-room  is  situated  at  the  Public  Offices,  the  most 
central  [K>sition  in  the  whole  parish,  and  there  is  a  public  call- 
room  at  the  Bell  Hotel,  Old  Swindon.  Though  only  just  opened 
there  are  already  1*2  or  14  subscribers,  and  doubtless  that  number 
will  soon  lie  doubled  or  trebled  The  machine  at  present  erected 
is  fitted  for  eomo  50  subscribers,  and  the  exchange  is  at  preaent 
open  from  9  am.  to  7  p.m  When  experimented  with  at  the 
Etwitch-room  on  Wednesday  afternoon  by  the  chairmen  of  the  Old 
and  Xew  Swindon  Local  Boardit,  the  exchange  worked  most  suc- 
cessful. The  chairman  of  the  Telephone  Company,  Mr.  C.  Xosh, 
v,'M  present,  and  also  Mr.  H.  Fedden  (deputy  chairman),  Mr. 
Thomas  A.  ?rout  (district  manager),  Mr.  U.  li.  Smith  (engineer). 
The  subscribers  and  a  few  other  gentlemen  interested  in  the  move- 
ment were  inviied  to  the  opening.  It  was  stated  that  before  long 
the  charge  would  be  reduced  to  £8  a  year. 

Watford.  — At  the  Watford  Local  Board  last  week,  the  Clerk 

said  he  had  been  called  ui>on  to  advise  as  to  the  position  of  the 
Board  us  regarded  n  letter  which  had  been  reoeivctl  from  Messrs. 
Slattcr  and  (*o.  with  reference  to  an  electric  lighting  company  for 
Watford.  Having  read  the  letter,  he  read  extract«  from  a 
fiampldet  which  had  been  prepared  by  Nfr.  J.  A  McMuUen.  of 
London.  It  said  that  there  was  considerable  danger  to  local 
authorities  in  allowing  companies  to  start  and  have  a  inonouoly. 
It  recoininended  the  nuthoritie.->  to  obtain  a  pi*ovi.Monal  order  tliem- 
selves,  and  then  they  could  either  come  to  terms  with  acoini«ny  or 
start  themselves.  The  provisional  order,  if  obtained  bv  a  company, 
would  enforce  that  company  to  sell  the  plant  to  the  local  authori- 
ties at  the  expiration  of  a  term  not  excee<ling  42  years.  He  (the 
clerk)  suggested  the  Board  should  interview  Messrs.  Slatter  and 
Rogers  and  see  how  they  intended  to  make  it  |iay.  Mr.  Wilson 
thought  the  Board  should  have  the  control  of  the  company  and 
the  money.  The  Clerk  Mtid  they  would  have  to  get  a  provisional 
order.  Mr.  Wilson  thought  the  Board  should  get  the  order.  Mr. 
Heuakin  a^ked  if  they  were  obliged  to  do  anything  at  once  if  they 
got  a  provisional  order.  The  Clerk  said  they  would  either  have  to 
do  something  themselves  or  arrange  with  a  company  within  two 
years.  Mr.  Andrews  thought  they  would  make  a  great  mistake  if 
they  did  not  apply  for  a  provi>}ional  order.  The  Clerk  said  he  felt 
quite  sure  that  if  the  Local  Koard  asked  for  the  proviftional  order 
no  other  application  would  bo  list-ened  to.  Mr.  Andrews  said  if 
they  got  the  order  Uiey  netxl  only  take  a  few  preliminary  stei*  at 
present.  They  rould  do  it  cheaiier  than  any  company.  Mr. 
Clifford  said  of  courBc  it  would  damage  the  gas  comjiany,  as  many 
[>eople  would  prefer  etecLiicity  to  gas.  He  would  [my  three  times 
as  much  and  have  electric  light  rather  than  gas.  Mr.  Andrews 
said  he  wouhl  give  notice  to  move  at  the  next  meeting  that  the 
Board  ai»ply  for  a  provisional  order. 

Birkenhead  — At  the  meeting  of  the  Birkenhead  Town  Council 
Intit  week  Alderman  l>©akin  referred  at  conBiderabJo  length  to  the 
r|uestion  of  the  introduction  of  the  electric  light  into  the  borough, 
and  submittefl  a  re^iorb  by  the  Finance  Sub-Committee  on  the 
subject.  The  comtnittec  adopted  the  report,  and  rncommended 
the  Council  to  carry  out  the  provisiarm  of  the  Birkenhead  Electric 
Lighting  Order,  1890.  Unless  the  f'ouncil  itself,  the  reiwrt  stated, 
proceeded  to  carry  out  the  proviHionB  of  the  order,  nnd  put  itself 
in  a  [>o«^ition  to  sup[tly  electricity  within  the  borough  without 
undue  delay,  in  all  probability  the  Board  of  Trade  would  with- 
draw from  them  the  powers  which  they  now  possessed.  It 
was  most  likely  thut  the  ixiwers  would  be  conferred  upon 
some  comjwiny  which  would  be  pre(jared  to  suf)ply  electricity 
to  the  exclusion  of  the  Corporation,  probably  for  a  period  of 
4'2  yearn.  In  the  course  of  his  r-emarlcs,  Alderman  Deakin  said 
that  when  tirnt  they  began  to  confider  the  ([uestion  very  little  was 
known  about  electric  lighting,  and  it  was  looked  upon  as  a  risky 
undertaking,  recjuirin^  a  considerable  amount  of  capital,  and, 
therefore,  the  inclinattoii  was  not  to  recommend  the  C*ouucil  to 
embark  their  own  capital  in  the  oaterprise.  After  consideration, 
however,  they  came  to  the  conclusion  that  under  any  circumstances 
there  would  be  oonriiderable  disadvantage  to  the  (-orporation  in 
l^mrting  with  their  order,  even  under  an  agreement  with  a 
comfiany.  In  the  first  place,  they  would  retain  the  full 
control  of  the  streets,  and,  secondly,  they  would  guard  against 
any  undue  competition  with  their  own  gasworks.  In  the 
next  place,  they  had  been  informed  by  representativee  of 
electric  lighting  companies  that  a  corporation  owning  a  gas- 
workB  coum  work  a  concern  more  cheaply  than  they  could  other- 
wise. They  could  also  lay  down  solid  and  permanent  plant,  such 
as  a  temporary  comjiany  wete  hardly  Likely  to  do,  and  they  would 
then  be  tn  a  position  to  retain  in  their  own  hands  any  benefit  that 
might  be  deriied  from  fresh  inventions.  Thev  had  a  reasonable 
hope  that  after  the  first  year  the  concern  would  bo  self-support- 
ing, and  after  th^t  might  become  profitable.  It  was  necessary  to 
come  to  a  decision  at  once,  as  unless  they  did  so  thev  would  forfeit 
the  order  altogether.  Replying  to  Mr.  Oarolin,  Alderman  Uoakin 
said  a  small  installation  for  the  purpose  of  supplying  a  portion  of 
the  borough  might  be  instituted  for  about  £10,(XX),  but  the  Cor- 
fioration  would  not  go  further  until  the  demand  increased.  Alder- 
man I>eakin  then  moved  a  resolution  that  the  Finance  Committee 
proceed  to  carry  out  the  provisions  of  the  Birkenhead  Electric 
Lighting  Order,  1890,  with  power  to  call  in  experts,  engineers,  and 
advisers.     This  was  approved. 

Elmore's  Frenoh  Patent  Copper  DeposltUig  Company.— The 
following  circular  letter  has  been  issued  to  the  shareholders  : 
**  Herewith  we  beg  to  send  you  accounts  made  up  to  l>ecember  31 
last.  From  these  you  will  see  that  the  total  amount  of  workioK 
capital  that  the  Company  have  hod  at  their  disposal  at  the  date  of 
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the  b&lance-nheet  from  shares  nnd  debentures,  after  paying  for 
patentii,  haa  boon  £140,061.  In  addition  bo  this,  tho  Company 
nave  had  upon  second  mortgage  £39,353,  and  from  loans  the  Bum 
of  £2S  7M9,  and  have  incurr^  further  liabilitioH  amounting  to 
£'21,701.  This  ttum  haf^  been  expended  aa  follows :  1.  Coat 
of  land,  buildinpEo,  plant,  furniture,  Bbock,  cash  in  hand, 
and  other  assets,  £169,458.  2.  ExpensG?  of  issue  of  pretorence 
capital,  £3,384.  which  would,  in  the  ordinary  course,  be  spread 
over  ft  wiries  of  years.  3.  Expenses  up  to  May  31,  I89'J,  connected 
with  the  establiahment  of  the  Company,  the  working  out  in  the 
laboratory  and  works  of  the  details  of  the  procesf>  and  alterations 
connected  therewith,  and  in  connection  with  the  new  patents 
C&ken  out  by  the  Company,  £18,483,  tho  major  portion  of  which 
could  be  either  put  to  capital  account  or  the  whole  extended  over 
a  series  of  years.  4.  Administration  clmrpes  in  Paris  and  London 
up  to  May  31,  1892.  which  might  bo  spread  over  u  term  of  y&ars, 
but  which  it  would  be  more  prudent  to  write  off  at  once— namely, 
£14,416.  5.  The  amount  paid  by  the  Company  as  interest  and 
commission,  £4,165,  after  deducting  interest  received  on  deposits, 
£609,  which  must  be  written  off.  6.  With  regard  to  the  bonus 
credited  -hut  not  yet  paid— to  tho  foreign  comi>ony— namely, 
£3,000,  this  the  Directors  hope  will  be  waived.  7.  Tho  remaining 
.items  for  rent  of  water  power  and  losi*  by  exchange  on  sending 
bBioney  to  Paris  amount  to  £4,*J56.  The  profit  and  loss  is  taken 
"from  June  1  to  December  31,  1892,  which  is  tho  time  that  tho 
Company  has  been  at  work  regularly.  It  may  be  recollected  that 
Sir  Frederick  Bramwoll  and  Mr.  Harris  estimated  that  12^  tons  per 
week  would  pay  all  exoenseB.  Owing  to  the  small  output  durin^r 
this  period — namely,  aoout  seven  tons  per  week — the  loss  in  manu- 
iacturing  amounts  to  £5,187.  Of  this  there  is  a  certain  amount  of 
Loopper  exi(>tent  in  the  furnace  bottoms,  which  i^  recoverable  when 
.  tbeeo  furnaces  aro  ultimately  taken  up,  though  in  the  accounts 
treated  as  loss.  The  total  administration  expenses  in  France 
during  this  period  amounted  to  £*2,97*J,  and  in  London  to  £2  4*27. 
These  charges  are  increased  beyond  the  normal  by  incidental  ex- 
penditure and  professional  charges,  travelling  ex^tenees,  etc.  The 
amount  of  interest  and  commission  comes  to  £4,884  for  the  same 
Ifieriod,  whilst  the  int«reet  on  debentures  comes  to  £1,750,  and  the 
rent  of  water  power  at  Bellegarde  to  £1,087.  The  Directors  con- 
sider that  in  normal  working  tho  administration  charges  in  Paris 
and  London  ought  to  be  covered  by  £5,000  per  annum,  unless  the 
^UAiness  is  carried  on  on  a  much  larger  scale  than  is  propoeed. 
faturally,  at  the  outset  of  the  Company  heavy  expenses  have  had 
>  be  incurred  under  this  head.  — By  order  ofjthe  Board,  J .  Su rBHen, 
cretary." 
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6800. 


6805. 


6813. 
6885. 


6886. 

6921. 
6922. 

6933. 

6935. 

6952. 
6954. 

6965. 
6975. 


April  1. 

ImproTamenta  In  or  appertaining  to  electric  llgbtliiff 
apparatus  or  pUmt  for  railway  trains,  tramcutra,  or 
Oilier  Uko  vehicles.  Thomai*  John  Flynn.  6,  IjDrdstrect, 
Livori>ool. 

A  new  sbade  for  lamps  or  candles,  especially  suitable 
for  laoandeaoent  eleotrio  lamps.  Kdwtn  William 
Streeter,  61,  Chancory-lane,  London.  (Completo  specifi- 
cation. ) 

Improvements  In  elootrloal  sro  lamjM.  Frank  Bryan,  11, 
Brackley-tcrraco,  Chiewick,  Liondon. 

Improvements  relating  to  eleotrlo  rallwayi.  Henry 
Harris  Lake,  45,  Southampton-buildings,  Chancery-lane, 
London.  (Michel  Angelo  Cattori,  Italy.)  (Complete 
specification. ) 

Improvements  relating  to  commutator  swltohea  for  use 
In  charging  eleotrlo  aocumulatora.  Ucnry  Harris  Lake, 
45,  Southampton-buildings,  Chancery-lane,  London.  (Carl 
Liebenow,  Germany.) 

Al'RIL  4. 

Ifagaeto-oleetrlo  generator  with  flxed  armature.     Tito 

Ro«ati,  52,  Chancery-lane,  London. 
Devices    for    electrloally  heating  oraolbles    and    other 

articles.    WiUia  Mitchell,  77,  Colmororow,  Binninir'iam 

(Complete  apccificHtion, ) 
Improvements  in  or  relating  to  tho  working  of  signals 

and  looking  of  points  oleotrloally  at  railway  Junotlons. 

The  Automatic  Electric  Railway  Signal  Company,  Liinitc<l, 

and  Edwin  Blakey,  78,  Floet-8tioet,  I-x)ndoii. 
Improvements    in    meters     or    apparatus    for     making 

measurement    of     eleotrloal   energy.       Alfrcil    Cicor>:e 

Hrooken,  .15,  Chancery  lane,  Ix)ndon.     (Herbert  Ciarenre 

Wirt.  United  States  ) 
Improvements     in     eloetrioally-heatod     ornoibles    and 

holders    therefor.      Willi;'    Mitchell,    36,    Chnnccry-lane, 

London.     (Complete  Pjccification. ) 
mprovemonts  in  the  oonstructlon  of  primary  elements 

for  producing  electrical  currents  by  tho  moLsturo  and 

heat  of  the  human  body  or  by   separate  excitation. 

Alfred  James  Jarman,  75,  Ramsdcnrond,  Hnlhnm,  London. 
Improvemonts    in    and    relating    to    eleotrlo   furnsocts 

Rudolf  Urbanitzky  and  August  Fellnor,  45,  Southampton- 
buildings,  Chancery-lane,  London. 
Improvsmonts  in  or  eouneotod  with  apparatus  for  perlo- 

dtoaUy  completing  and  interrupting    electric   circuits. 

Emeat  Lower  Berry  and  Fredoiick  Hiirriiw>n,  47.  Lincoln't*- 
jno-SeJda,  London, 


AvRll,  5. 
700*'-  An    Improved    olectrlo    aooumulator     plate.      Reginald 

Frederick  Yorke,  45,  Holborn-vinduct,  I^ndon. 
7(>2(J.   Improvomonts  in  the  ronstmotion  of  oleotromagBOta  and 

in  their  applloati*in   to  electromotors,  and  apparatus 

for   use   with  alternating   oorronts.    John   Augustine 

Kingdon,  29,  Marlboroughhill,  London.  J 

AruiL  6.  \ 

7069.  A  new  method  of  fitting  telephone  instrnments.      Artbnr 

Rrneiit  Field,  3,  King's-rond,  Southhea,  Hampshire, 
7(>Mi  Improvementfl  in  flexible  brackets  for  eleotrlo  lighting 

and   other    purposos,      Frederick    William    Ketley,   17**. 

(Jrcat  <ieorge-f*treet,  Westminster,  London. 
7(ts5.  Improved  apparatus  for  produolng  intermittent  electric 

flaah-Ught  signals  or  messages  by  tho  If  orso  or  kindred 

codes.     Owen  Edle«trOn    Wheeler,   2*2,  (Jlawhouae-street, 

Repont-Htrect,  London 
71'<1.   Improvements  In  apparatus  for  use  In  connection  with 

electrical   transformers.       Franci*    Hastings    Medhurst 

and   William  John  Hope  Johnstone,  70,  CThan  eery -lane, 

London. 

Al'KIL   7. 

7190  Improvements  in  the  manufMtnro  of  the  magnetic  parts 
of  eleotrloal  apparatus  Anthony  ('ieorge  Now,  Palaco- 
chamberK,  Wettminpler,  London. 

7192.  Improvements  in  guards  for  electric  and  other  lamps. 
JamcH  Eaton-Shore,  77,  Chancery  lane,  London. 

7194  Improvements  In  vebloles  running  on  rails,  applicable  to 
eleotrlo  traction  and  for  othor  purposes,  and  adaptod 
to  pass  around  curves.  Georges  Avcrly,  77.  Chancery- 
lane,  London. 

7199.  Improvements    in    portable    electric    lamp    apparatus. 
Saute     Hellebrandt,     18,    Buckingham-street,      Strai 
Ixmdon. 

721. S.  Improvements  in  the  manufMtare  of  oonoontrio  eleei 

oonduotcrs.     .lohn  Smith  Raworth  and  Thomas  Octavjua 
Callendor,  46,  Linooln'B-iim  fieldd,  London. 
Al'Rii,  8 

7246  Improvements  In  material  for  oonveying  eloetrloal 
currents  to  tho  human  body.  Henry  Kehmer,  14, 
<liaftoii-f"trccL,  <Jower-»trecl,  London. 

7266.  Improvemonts  in  the  distribntion  of  eleotrieal  energy. 
Jame«  Whitchor,  14,  Ordc  Hall  street,  Bloomabury, 
London. 
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1057. 
1077. 
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2455. 
2625. 


SPECIFICATIONS  PUBLISHED. 

iHShJ. 
GenoratiDg  olootrioity  for  buildings.     Rollaaon. 
Incandescent  eleotrlo  lamps.     Swinburne. 
Tolophonos.      An<lcrti  and  KoLtgen. 
Inoandescont  eleotrlo  lamps.     Harper. 
Blootrloal  cooking  apparatus.      Wallace. 
Incandescent  electric  lamps.      Kriiger. 
Arc-light  polbS.      Ueakin  and  S()Gnce. 
Altematlng-ourront  eleotrlo  machinery.     Patin. 
Eieotrlo-Ught  fittings.     Smallwood. 
Kloctrlo  cables      Kylands. 

Overhead  system  of  eleotrlo  traction.     Dickinson. 
Eleotrlo  are  lamps.     Church. 
Electrodes  for  osonisers.     Andreoli. 

Teaching  telegraphy,  oto.     Heil  -.— ^ 

Electrically  playing  stringed  instrumenta.  Imk*.  (fflpbT 
lh9:i.  " 

Incandescent  electric  lamps.     Pope. 
,  Electric  railways.     Lake.     (Harris  } 
Electric  telephone  apparatus.     Thompson.     (Lesenberg.) 
Telegraphy.      Heil. 
Electric  arc  lamps.     Jergle. 

Car  couplings.     Barker.     (La  Burt  Electric  Rl(>ck  Signal 
Syptcni  find  Car  Coupler  Company.) 


COMPANIES'  STOCK  AND  SHARE  UST. 
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NOTES. 


(World  0  Fair.— The  Chicago  Exhibition  will  be  opened 
ii  the  beginning  of  May. 
Institntion.— The  diacussion  on  Mr.  Albion  T.   SneU's 
piper  on  ''  The  Distribution  of  Power  by  Alternate-Current 
Motor*,"  will  be  resumed  on  the  27th  inst. 
Havre. — The    town  of  Havre  ia  to  have  an  electric 
ttMQway.     The  Soci^t^  I'Energie  Electrique  of  this  town 
hire  decided  to  have  the  station  erected  on  the  Thomaon- 
Hooston  system. 
Sohaokerts.  —  The    firm   of  Schuckert   and    Co.,    of 
Noremberg,  has    been   formed   into  a   limited   company. 
They  have  immense  works,  one  of  the  largest  in  Germany, 
employing  something  like  2,000  men. 

Copper  in  Damaraland. — The  mining  engineers  of 

the  South- West  Africa  Company  announce  the  discovery  in 
tbe  company's  territory  of  an  extensive  outcrop  of  copper 
i       ore  near  the  Otavi  mines^  in  Damaraland. 

■       Cheap  Electricity.— The  Berlin  Electricity  Company, 

li       at  its  central  stations  with  a  capacity  of   200,000  IGc.p. 

lamp,  now  sells  its  current  for  motors  at  20pf.  (2Jd.)  per 

kilowatt-hour.     The  price  for  lighting  is  3^pf.  ('4^)  per 

■'  8-c.p.  lamp  per  hour. 
Blackpool. — The  foundation-stone  of  the  new  electric 
lighting  station  is  to  be  laid  by  the  Mayor  to-morrow 
(Saturday),  April  22.  His  worship  has  issued  invitations 
to  the  members  of  the  Council  and  others  to  dine  with  him 
at  the  Palatine  Hotel  after  the  ceremony. 

Street  Leakagre. — A  short  circuit  occurred  between  a 
street-car  standard  and  a  gas  lamp  in  Indianopolis  recently^ 
when  a  hole  was  melted  in  the  lead  pipe  and  the  issuing 
gas  blazed  15ft.  high.  This  is  a  danger  street  railway 
engineers  will  have  very  carefully  to  guard  against. 

**  Olow  "  Lamps. — "  The  feeling  is  now  undisguised," 
says  the  Electrical  fForld,  ''that  the  time  is  not  far  distant 
when  the  filament  lamp  as  a  source  of  light  will  be  rele- 
gated to  the  past  and  obsolete,  and  the  glow-worm  in 
mechanical  simile  will  take  the  place  of  the  leas  efficient 
carbon," 

Theory  of  Transformers. — Profs.  Bedell  and  Crehore, 
whose  book  on  "  Alternating-Current  Theory  "  has  just  been 
pablisbed  in  this  country,  have  a  set  of  articles  dealing 
mathematically  with  the  '*  Theory  of  the  Transformer "  in 
the  Electrical  Worlds  March  25  and  April  8,  to  be  followed 
by  others. 

Royal  Institution. — To-night,  at  the  Eoyal  Institu- 
tion, there  will  be  a  very  interesting  discourse  by  Prof. 
Alex.  B.  W.  Kennedy  on  **  Possible  and  Impossible 
Economies  in  the  Utilisation  of  Energy/'  On  Saturday, 
at  3  p.m.,  Mr.  Swinburne  will  lecture  on  '*  Applications  of 
Electricity  to  Chemistry." 

Vienna^ —  A  number  of  electrical  specialiets  were 
recently  appointed  to  study  the  question  of  the  applica- 
tion of  electric  traction  to  the  tramways  in  Vienna.  The 
commission  have  visited  the  celebrated  central  open-slot 
tramway  in  Budapest  to  enquire  into  the  working,  with 
a  view  to  the  adoption  of  the  system  in  Vienna. 

Leotore  at  Hove. — Mr.  R  E.  Crompton  gave  an 
interesting  lecture  on  Tuesday  evening  last  week,  at  the 
Hove  Town  Hall,  on  electricity  and  its  modern  develop- 
ment popularly  described,  particularly  in  its  application  to 
dwellings.  There  was  a  large  audience  and  the  lecture  was 
illuBtrated  by  experiments.  Mr.  J.  Woodman,  chairman 
of  the  Electric  Lighting  Committee  of  the  IJove  Commis- 
•iosen,  presided, 


Institution  of  Mining. — At  the  Institution  of  Mining 
and  Metallurgy,  on  Wednesday,  Mr.  Arthur  L.  Pearseread 
a  paper  on  "  Mining  in  Peru,"  This  is  one  of  the  countries 
where  mining  processes  are  likely  to  be  changed  by  the 
introduction  of  electric  appliances,  actuated  by  the  water 
power  from  mountain  torrents.  The  countries  surrounding 
the  Andes  will,  in  the  future,  be  as  rich  from  their  power 
stores  as  Switzerland  and  Italy  are  beginning  to  feel  them- 
selves. 

Oaa  or  Electric  Traction. — The  Thomson-HouBton 
Union  Company,  of  Berlin,  are  proposing  to  the  Erfurt 
Municipality  to  erect  an  electric  tramway  on  the  overhead 
wire  system.  The  Dessau  Gas  Company  propose  to  run 
gas-motor  trams  on  this  line  ;  and  there  is  Ukely  to  be  a 
considerable  struggle  of  interests  to  obtain  the  coveted  con- 
cession.  Experiments  at  Dresden,  it  is  stated,  have  recently 
satisfactorily  demonstrated  the  success  of  gas-motors  to 
tramcar  traction. 

Electro-Tanning. — Dr.  Rideal  has  a  note  in  Industries 
last  week  on  Mr.  Falkenatein's  electro-tanning  experiments, 
which  he  does  not  regard  as  so  satisfactory  as  those  of  his 
own.  There  seems  no  reason,  he  says,  why  the  phlobaphene 
should  not  be  recovered  as  suggested  by  Mr.  Falkonstein  ; 
but  *'the  fact  that  shumac  and  other  tannins  yielding  much 
'bloom'  also  give  a  greater  precipitate  when  current  is 
passed  through  their  solutions,  indicates  that  such  tannins 
should  be  avoided  in  electrical  work." 

Engineer  Apprentices. — A  correspondent  wishes  to 
know,  with  reference  to  a  note  last  week  on  engineer 
apprentices  in  the  service  of  tbe  Indian  Gk)vemment,  where 
he  should  apply  to  in  order  to  obtain  such  a  place,  as  all 
the  large  and  reliable  firms  require  too  muoh  money.  We 
can  only  suggest  that  application  should  be  made  at  the 
offices  of  the  Indian  Government ;  or  to  the  office  of  the 
Indian  EnQinetr,  1  and  2,  Victoria-mansions,  Victoria-street, 
Westminster,  where  information  might  be  obtained. 

An   Aerolite  of  an  Unknown   Metal. — The  New 

York  correspondent  of  the  Standard  says  that  Prof.  Joplin, 
the  assay er  to  the  Federal  Government,  who  is  attached  to 
the  Missouri  Mineralogtcal  Schoot,  has  analysed  the  aerolite 
"  from  the  direction  of  the  constellation  Perseus,''  which 
recently  struck  tbe  John  Brown  statue.  Electric  fusion 
disclosed  that  25  per  cent,  consisted  of  an  unknown  mjtal, 
with  lines  in  the  spectrum  which  are  assigned  to  the  hypo- 
thetical element  peculiar  to  the  sun,  to  which  the  name  of 
helium  has  been  given. 

Electrolysis  by  Alternating  Corrents. — Signor 
Ricardo  Malagoli  (announces  the  BulUtiii  de  VEltdricUi) 
has  established  that  the  necessary  and  sufficient  condition 
under  which  the  phenomenon  of  electrolysis  by  alternating 
currents  is  possible,  is  that  the  quantity  of  electricity  which 
traverses  the  voltameter  during  a  single  alternation  of 
current  is  greater  than  double  that  which  is  required  to 
produce  the  maximum  polarisation  in  the  voltameter. 
The  electrolytic  production  ceases  when  these  two  quan- 
tities are  equal,  and  the  quantity  of  electrolyte  decomposed 
is  proportional  to  the  difference  of  these  two  quantities. 

Feeder  Patent. — An  important  decision  has  been  given 
in  the  American  Courts,  though  no  details  are  yet  to  hand. 
It  relates  to  the  Edison  feeder  patent.  The  Court  has  ruled 
in  favour  of  the  Edison  Company  against  Westinghouse, 
Church,  Kerr  and  Company.  The  patent  relates  to  the 
method  of  equalising  pressure  through  an  entire  system  by 
feeders  to  prevent  drop  of  voltage  at  distant  points.  The 
General  Electric  Company  claim  that  the  patent  gives  them 
absolute  control  over  all  present  methods  of  distributing 
current  over  large  areas  for  light  and  power  by  the  constant- 
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biography  have  probably  Been  the  epitaph,  written  by 
himself,  likening  hie  body,  in  printer's  phraae,  to  an  old 
book  which  will  be  reprinted  and  rebound  hereafter  in  "  a 
new  edition  by  the  Author."  This  pretty  epitaph  is  not  on 
the  tomb,  however — a  simple  name  and  date  records  his 
death  in  1790,  But  while  erecting  a  new  tomb,  it  would 
be  a  graceful  act  to  place  on  it  the  celebrated  epitaph.  A 
fund  is  being  raised,  and  many  English  electrical  men 
might  like  to  send  aubscriptioos.  These  will  be  received 
by  Mr.  G.  Wilfrid  Pearce,  New  Jersey  Lamp  Works,  New 
Brunswick,  or  by  Mr.  W.  H.  Johnson,  secretary  to  the 
Edison  Electric  Light  Company,  Philadelphia.  Let  it  no 
more  be  said  of  Franklin's  grave :  "  In  this  neglected  spot  is 
laid  a  heart  once  pregnant  with  celestial  fire."  Few  spots 
of  ground  are  better  worth  reverence  from  electrical 
engineers. 

Teohnioal  Xnstmotlon.— At  the  Manchester  City 
Council  meeting  last  Friday,  a  resolution  was  moved  by 
Mr.  Hoy  for  the  adoption  of  a  resolution  passed  by  the 
Technical  Instruction  Committee,  proposing  to  advance 
the  salaries  of  Mr.  H.  G.  Jordan,  chief  lecturer  on  engi- 
neering, from  £300  to  £350  per  annum  ;  Mr.  T.  Fox,  chief 
lecturer  on  textiles,  from  £250  to  £300  ;  Mr.  R.  Trainor, 
instructor  in  woodworking,  from  £200  to  £225  ;  Mr.  W.  H. 
Davies,  practical  instructor  in  engineering,  from  £185 
to  £200  ;  and  Mr.  S.  Joyce,  second  lecturer  in  elec- 
trical engineering,  from  £150  to  £200.  Mr.  Hoy  said 
he  wished  to  enlist  the  sympathy  of  the  Council  in  the 
work  of  the  technical  school,  and  to  point  out  to  them 
that  the  teachers  at  their  technical  school  were  the 
authors  of  some  of  the  best  known  textbooks  on  technical 
instruction  in  the  country.  Manchester  ought  to  be  proud 
of  those  teachers,  and  support  them  as  men  who  were 
exceedingly  well  qualified  to  teach  the  various  subjects  in 
which  they  excelled.  The  resolution  was  seconded  by  Mr, 
Rawson,  who  said  the  Manchester  Technical  School  already 
had  3.127  pupils,  and  was  the  largest  of  its  kind  in  the 
L^nited  Kingdom.  It  had  a  staff  of  B5  teachers,  and  it 
held  the  very  first  position  among  the  schools  of  its  kind 
in  the  country. 

Ostend. — It  is  thought  likely  that  Ostend  will  be 
lighted  by  electricity  for  the  coming  season.  The  Com- 
munal Council  have  received  an  advantageous  proposition 
from  M.  Moris,  who  ofifers  to  take  over  the  gasworks  at  a 
price  higher  than  their  present  value  and  to  pay  imme- 
diately. He  would  then  lower  the  price  of  gas,  and  organise 
a  system  of  distribution  of  electric  light  and  power.  The 
water  from  the  communal  canal  would  be  used.  The 
electricity  would  be  charged  at  9|d.  per  trade  unit 
(10c.  per  100  watt-hours),  with  25  per  cent,  reduction  to  the 
town.  M.  Moris  would  further  pay  for  10  years  a  royalty 
of  £400,  which,  after  the  eleventh  year,  increases  £40  a 
year  to  the  twenty-first  year,  and  afterwards  £52  a  year 
until  it  reaches  £1,600  a  year  at  the  thirty-third  year — the 
term  of  the  proposed  concession.  The  town  will  have  the 
right  to  buy  up  the  installation  at  any  time  after  the  tenth 
year,  by  refunding  the  capital,  on  condition  of  paying  the 
average  profits  of  the  first  10  years  until  the  end  of  the 
concession.  It  is  expected  that  the  Council  willacceptthis  vary 
fair  offer,  especially  as  the  gas  lighting  has  proved  trouble- 
some and  not  very  lucrative.  They  will  get  rid  of  their  gas, 
obtain  a  good  lighting  system,  good  royalties,  and  at  the 
end  of  32  years  they  will  become  possessed  of  a  central 
station  without  having  paid  a  penny. 

Speoifioation  Competition. — A  new  plan  has  been 
developed  by  the  Corporation  of  Winchester.  Hitherto 
the  diflferent  methods  of  obtaining  electric  lighting 
projects  have  been  to  ongage  an  ex[)ert,  or  to  invite 
comianiea  to  send  in  schemes  and  estimates.    The  engage 


ment  of  experts  baa  been  known  to  fail  through  the 
committee  having  strings  pulled,  or  not  knowing  where  to 
obtain  a  really  suitable  electrical  engineer.  The  method  of 
invitation  of  estimates  and  projects  indiscriminately 
from  firms  and  companies  we  have  always  set  our 
face  against — it  d^es  not  seem  the  right  way  to  ask  busi- 
ness men  to  spend  valuable  time,  and  make  drawings  and 
estimates,  for  a  problematical  order.  But  there  is  a  third 
way — sometimes  adopted  in  architectural  competitions — of 
inviting  plans  and  offering  a  premium  for  the  best  set. 
Those  who  can  spare  time  and  are  willing  can  enter  for 
this  competition,  and  may  obtain  a  suitable  reward^  and  the 
business  firms  do  not  feel  they  must  needs  enter,  as  they  will 
be  assured  occasion  for  tendering  when  the  selected  plan  is 
adopted  and  the  tenders  are  invited.  The  plan  gives 
trouble  to  a  number  of  persons  ;  but  they  need  not  enter 
unless  they  like,  and  it  has  the  advantage  of  giving 
younger  and  unknown  men  an  equal,  or  almost  equal 
chance  with  the  best  consulting  engineer,  and  a  |>osilion  is 
sometimes  made  from  a  single  competition  of  this  kind. 

Xdinburg'li. — The  following  memorial  against  the 
Edinburgh  Town  Council  working  the  electric  light  order 
themselves  has  been  largely  signed  by  the  Princes'-street 
and  other  ehof>keepers,  and  presented  to  the  Town  Council : 
*'  We,  the  undereigned  citizens  of  Edinburgh,  observing 
that  the  Lord  Provost's  Committee  have  decided  to  recom- 
mend the  Town  Council  to  take  into  their  own  hands  the 
lighting  of  the  city  by  electricity,  humbly  desire  to 
express  our  conviction  that  such  a  course  would  be  against 
the  best  interests  of  the  city,  looking  to  the  fact  that  there 
is  a  thoroughly  substantial  local  company  willing  to  take 
the  initiative  risk.  Some  of  the  advantages  which  the 
citizens  as  a  whole  would  derive,  should  the  Town  Council 
delegate  the  electric  lighting  to  a  local  company,  would 
be  as  follows  :  (1)  None  of  the  citizens  who  are  not 
consumers  would  be  taxed  for  the  introduction  of  this  new 
illuminant  j  (2)  a  company  is  in  a  better  position  to  carry 
through  the  undertaking  more  satisfactorily  than  the  Town 
Council,  seeing  that  the  membeia  of  the  latter  are  already 
overtasked  ;  (3)  a  company  would  be  more  popular  with 
all  classes  of  the  community,  and  consequently  would  be 
able  to  secure  a  very  much  larger  number  of  consumers/* 
It  is  somewhat  inexplicable  that  the  capitals^London, 
Dublin,  Edinburgh — cannot  make  up  their  capitalistic  minds 
to  own  their  own  central  stations — evidently  the  proper 
way,  under  proper  management.  Smaller  towns — Ports- 
mouth, Larne,  Dundee— can  do  it;  so  also,  we  think, 
should  the  larger,  and  especially  the  capital  towns. 

Chamber  of  Commeroe. — During  the  year  the  Elec- 
trical Trades  Section  of  the  London  Chamber  of  Commerce 
(says  the  annual  report)  has  held  three  meetings,  in  addi- 
tion to  a  considerable  number  of  meetings  of  special  com- 
mittees appointed  to  deal  with  various  subjects.  One  of 
the  most  important  matters  dealt  with  was  the  County 
Council  by-laws  for  the  regulation  of  overhead  wires  under 
the  Act  of  189L  A  special  committee  was  appointed  to 
take  what  action  might  seem  necessary  in  regard  to  the 
by-laws,  and  as  a  result  a  petition  was  prepared  and  sent  to 
the  President  of  the  Board  of  Trade  pointing  out  the 
impracticable  nature  of  many  of  the  proposed  by-laws. 
This  was  followed  up  hy  a  deputation  to  Sir  Courtenay 
Boyle,  at  the  board  of  Trade,  and  it  is  satisfactory  to 
state  that  the  by  laws  were  ultimately  settled  to  the 
general  satisfaction  of  the  industry.  An  attempt  was 
made  to  organise  a  representative  electrical  exhibit 
for  the  Chicago  Exhibition,  hut  as  the  suggestion 
did  not  meet  with  sufficient  support,  the  matter  was 
allowed  to  drop.  A  special  committee  was  also  appointed 
to  consider  the  |>ossibility  of  reconciling  the  rival  claims 
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of  the  traction  and  telephone  companies  as  to  the  "  uae 
of  earth."  A  number  of  gentlemen  were  appointed  arbi- 
trators to  act  in  the  settlement  of  any  disputes  arising  in 
the  trade  under  the  rules  and  regulations  of  the  London 
Chamber  of  Arbitration.  The  section  has  agreed  to  follow 
the  precedent  of  other  sections  by  abolishing  its  St£inding 
Committee,  and  convening  the  whole  of  the  membership 
to  all  future  meetings.  Other  questions  discussed  included 
the  relation  of  the  Association  for  the  Protection  of  Telef>hone 
Subscribers  to  the  Chamber,  electrical  communication  on 
the  coasts,  merchandise  marks,  standardising  of  electrical 
machinery,  and  uniformity  of  prices. 

Board  of  Trade. — The  Board  of  Trade  has  just 
issued  the  following  modification  to  hitherto  existing 
regulations  ;  "  Whereas  in  certain  regulations  made  by  the 
Board  of  Trade  under  the  Electric  Lighting  Acts,  and 
certain  provisional  orders  and  licenses  granted  under  those 
Acts,  it  is  provided  that  where  the  supply  of  energy  is 
transformed  at  a  converting  station,  some  means  or  appa- 
ratus approved  by  the  Board  of  Trade  shall  be  provided 
which  shall  render  it  impossible  that  the  low-pressure 
distributing  mains  shall  be  at  any  time  charged  to  a 
dangerous  difference  of  potential  from  the  earth,  owing 
to  any  accidental  contact  with  or  leakage  from  the 
high  -  pressure  system  either  within  or  without  the 
converting  station  ;  and  whereas  under  such  regulations 
it  is  also  provided  that  where  any  transforming  apparatus 
is  installed  on  a  consumer's  premises,  some  moans  or  appa- 
ratus approved  by  the  Board  of  Trade  shall  be  provided 
which  shall  render  it  impossible  that  the  low-pressure 
service  lines  and  consumer's  wires  shall  be  at  any  time 
charged  to  a  dangerous  difference  of  potential  from  the 
earth,  owin*^  to  any  accidental  contact  with  or  leakage 
from  the  high-pressure  system  either  within  or  without  the 
transformer :  now,  therefore,  the  Board  of  Trade  approve 
of  the  following  arrangement  for  use  in  any  case  where  a 
high-pressure  supply  of  energy  is  converted  to  a  low-pres- 
sure supply  by  alternating-current  transforming  apparatus,  aa 
a  means  of  preventing  contact  between  the  high  and  low  pres- 
sure conductors  within  such  transforming  apparatus — viz.,  an 
arrangement  such  that  by  the  construction  and  winding  of 
the  apparatus  any  wire  or  other  conductor  forming  part 
of  the  low-pressure  supjily  circuit  within  the  transforming 
apparatus,  is  separated  from  any  wire  or  other  conductor 
forming  part  of  the  high-pressure  supply  circuit  within  the 
transforming  apparatus  in  every  part  by  a  wire  or  other 
conductor  possessing  sufficient  sectional  area  which  is 
efficiently  connected  to  earthy  but  is  not  in  metallic  con- 
nection with  either  the  high-pressure  or  low-pressure  supply 
circuits." 

Clifton  Rooks  Railway. — A  very  perfect  system  of 
signalling  by  means  of  electricity  is  in  use  on  this  railway. 
It  has  been  especially  designed  for  the  purpose  by  Messrs. 
King,  Mendham,  and  Co.,  electrical  engineers,  Western 
Electrical  Works,  Bristol,  and  erected  by  them.  Water  is 
the  motive  power  used  for  hauling  up  the  cars  ;  these  may 
have  any  number  of  passengers  up  to  18,  and  a  like  number 
or  fewer  may  be  in  the  upper  car  ;  provided  there  be  more 
wishing  to  descend  than  ascend,  that  state  of  things  may  be 
sufficient  to  establish  a  means  of  working  the  system^  but  if 
the  weight  on  each  car  be  equal  or  nearly  so,  then  so  much  water 
is  admitted  into  a  tank  on  the  upper  car  till  it  overbalances 
the  lower  one  and  it  begins  to  descend,  hauling  up  the 
other  car.  In  order,  then,  that  the  engineer  at  the  top 
shall  know  the  load  (extra  to  his  passengers)  that  is  required 
to  overbalance  the  lower  car,  it  is  necessary  for  him  to 
know  the  number  of  passengers  coming  up.  This  is 
accomplished  by  an  ingenious  arrangement  of  contact, 
by  nrbjch  the  conductor  of  a  car  is   enabled  to  signal  up 


as  the  car  fills  the  number  of  passengers  entering. 
These  signals  are  received  one  after  another  upon  a 
signal-board  on  each  side  of  the  engineer,  an  electric 
bell  ringing  at  each  fresh  indication  of  additional  passengers. 
When  the  car  is  ready  to  start  the  conductor  signals 
accordingly,  by  means  of  a  special  contact,  which  signal  is 
likewise  received  upon  the  board.  The  engineer  knows  by 
gauge  on  the  car  at  his  end  when  enough  water  has  been 
admitted  into  the  tank  to  take  the  car  down,  and  when  be 
is  ready  a  signal  is  sent  down  to  an  electric  bell  that  the  car 
is  starting  ;  a  local  buzzer  is  inserted  in  the  circuit,  by  the 
sound  of  which  it  is  known  that  the  distant  bell  is  ringing, 
and  the  indicators  are  reset  in  the  act  of  transmitting  the 
"starting  "  signal,  so  that  the  apparatus  is  in  perfect  readi- 
ness for  the  next  journey.  Separate  electrical  contact  and 
indicator-boards  are  provided  for  each  set  of  cars,  and  % 
double  set  of  batteries  to  ensure  the  proper  working  of  the 
whole  system,  and  to  obviate  all  risk  of  a  breakdown. 
Immediately  a  car  reaches  the  lower  end  of  the  tunnel  the 
water  in  its  tank  ii  automatically  discharged  into  a  large 
reservoir:  this  water  aa  it  accumulates  is  pumped  up  to  the 
top,  and  its  varying  height  is  known  at  the  bottom  by 
means  of  an  electric  water-level  indicator,  which  shows 
on  a  dial  differences  of  Sin.  of  level  either  way. 

Froqaenoy  in  Transformers. — With  reference  to 
this  subject,  Industm.^  says  :  "  Some  years  ago  there  was  a 
very  unprofitable  discussion  as  to  the  relation  between  the 
dimensions  and  output  of  a  dynamo.  Professors  multiplied 
the  linear  dimensions  of  phantom  dynamos  by  n,  and  found 
the  output  was  various  fractional  powers  of  n  times  that  of 
the  original  phantom  before  they  had  tampered  with  it. 
The  discrepancies  were  numerous,  but  they  were  all  due  to 
electricians  assuming  different  conditions.  The  dynamos 
might  be  compared  if  designed  so  as  to  give  the  same 
efficiency,  or  thu  same  final  temperature.  The  copper 
might  be  run  at  the  same  current  density,  or  the  magnets 
at  the  same  induction.  If  the  same  induction  were  em- 
ployed, the  armature  of  the  larger  machine,  when  enlarged 
to  scale,  had  too  many  ampere-turns,  and  so  on.  Then, 
again  ^  the  larger  machine  could  not  reasonably  be  expected 
to  run  at  the  same  speed,  so  it  bad  to  go  either  with  the 
same  factor  of  safety  or  the  same  peripheral  speed.  Hence 
there  were  so  many  ways  of  comparing  the  machines  that  the 
results  of  the  calculations  did  not  agree.  We  are  now  threat- 
ened with  a  similar  pseudo  scientific  epidemic  with  regard  to 
transformers  and  frequencies.  Mr.  Steinmetz  calculates 
that  the  output  of  a  transformer  varies  as  the  three-eighth 
power  of  the  frequency.  Obviously,  if  a  transformer  of  a 
given  size  is  to  be  redesigned  with  the  same  weights  of  iron 
and  copper  for,  let  us  say,  increase  of  frequency,  it  may  bo 
designed  to  give  an  increased  load  at  the  same  efficiency^or 
with  the  same  percentage  drop,  or  with  the  same  total  rise 
of  temperature,  or  with  the  same  light  load  efficiency,  and 
it  will  have  a  different  output  in  each  case.  Again,  there  is 
DO  reason  why  in  the  comparison  we  should  adhere  to  the 
same  weights  of  copper  and  iron.  We  might  vary  them, 
keeping  the  total  weight  or  total  cost  the  same.  We  thus 
have  at  once  pointed  out  12  different  laws  of  the  relation 
between  the  output  and  frequency  of  a  transformer.  If 
other  com[>ariaons  are  made,  such  aa  the  same  bulk  with 
different  weights  of  copper  and  iron,  and  if  allowance  ia 
made  for  the  relatively  smaller  volume  of  insulation  on  a 
high-frequency  transformer,  we  obtain  still  more  laws.  It 
is  therefore  sincerely  to  be  hoped  the  unpractical  electrician 
will  uot  flood  the  technical  press  with  calculations  as  to  tba 
relations  of  output  and  frequency.  He  has  so  far  spared  ns 
the  discussion  of  the  output  of  a  phantom  curve  of  sines 
transformer  whose  dimensions  have  been  multiplied  by  i\ 
Such  calculations  are  quite  useless.' 
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Scientific  training  is  very  distinct  from  literary  and 
classical  training,  inasmuch  as  it  is  distinctly  acknowledged 
in  the  case  of  science  that  the  training  given  is  for  the  sake 
of  afterwards  putting  the  knowledge  in  practice,  and  in 
research  or  further  investigation  into  undiscovered  secrets 
of  Nature.  Classical  teaching  is  avowedly,  in  many  cases, 
considered  as  likely  to  be  of  little  use  to  the  student  here- 
after, and  the  training  itself  is  the  end  aimed  at.  Nor  is 
there  much  possibility  of  research — the  learnoil  have,  or  it 
is  thought  they  have,  nearly  exhausted  what  was  lo  be 
found  in  the  classics — pure  research  holds  not  out  the 
sweet  possibilities  that  it  does  in  the  case  of  science. 
Whether  or  not  it  be  possible  to  reform  classical  teaching 
on  the  same  lines  as  that  of  science  is  being  reformed^  bo 
that  tiaining  for  the  mere  sake  of  training  will  be  some  day 
thought  idle  extravagance,  it  is  not  for  us  here  to  say.  We 
are  dealing  with  the  training  of  young  scientific  men,  and 
more  especially  with  that  portion  relative  to  the  various 
branches  of  the  application  of  electricity. 

Prof.  FitzOerald,  in  his  letter  given  last  week,  made 
an  admission  which  it  will  be  well  to  emphasise.  He 
said  :  '*  The  whole  subject  of  teaching  for  practical 
applications  of  science  is  in  its  infancy."  It  is,  truly  ; 
and  the  present,  as  ho  further  remarks,  is  the  time 
to  mould  it.  Never,  until  electricity  spread  its  deli- 
cate nerves  over  the  face  of  the  earthy  far  and  wide, 
have  we  lived  in  a  really  "  scientific  ago."  Hitherto  science 
was  for  the  scientific  man ;  now  it  is  for  everybody.  To 
be  unscientific  henceforth  is  to  be  left  in  the  race  of  life  ; 
and  the  man  who  is  fully  trained  in  commerce  or  literature 
and  knows  nothing  of  science  will,  in  the  next  generations, 
be  as  rare  as  is  now  the  man  who  does  not  know  how  to 
read  and  write.  In  order  that  the  proper  method  of 
teaching  science  may  be  develo[}ed,  fair  Science  must  react 
u]>on  herself.  As  she  has  given  means  of  important  dis- 
coveries— improvements  and  progress  in  material  things, 
we  may  have  the  same  development  in  scientific  methods 
of  teaching  and  training.  And  the  point  of  the  whole 
reform,  if  reform  it  is,  is  very  simple  :  well  known,  indeed, 
to  many,  but  certainly  not  yet  thoroughly  acknowledged. 
It  can  be  expressed  by  the  words  quoted  above  with  a  very 
slight  change.  The  sentence  should  read:  ''The  whole 
subject  of  teaching  l/y  the  practical  application*!  of  science 
is  in  its  infancy." 

What  is  the  difference  between  a  beginner  in  science 
now  and  the  beginner  in  science  a  century  ago  '/  Well,  in 
the  one  case  the  student  is  surrounded  by  results;  the 
earlier  student  bad  perforce  to  he  sattsHed  by  hints  of 
possibilities.  The  one  knows,  or  might  know^  where  he 
will  amve  ;  the  other  did  not.  The  early  student  could 
not  possibly  see  a  straight  path — Ampere  could  only  dream 
of  possibilities,  and  Faraday  could  but  stand  in  wonder  at 
the  practical  outcome  in  an  electroplating  dynamo  of  his 
magnet  and  coil  experiment.  But  we  of  this  generation 
know  where  their  experiments  have  taken  us  to,  and  we 
are  only  in  a  state  of  expectancy  and  haze  as  regards  future 
problems.  Then  what  a  waste  of  mental  power  is  it  to 
place  students  at  the  end  of  the  nineteenth  century  in  the 
same  state  of  hazy  expectancy  and  incertitude  of  actual 
result  that  was  necessarily  the  state  of  mind  of  Franklin's 
contemporaries.  Yet  this  is  what  technical  classes  nearly 
always  do :  Thales,  broken  magnets,  "  double  touch," 
amber,  pith  balls,  and  Yolta's  pile,  Kuhmkorff  coils,  and 
the  rest  of  the  baby  scientific  tricks  far  on  in  the  courses 
are  shown,  explained,  expatiated  upon,  and  examined  upon 
ad  nauseam — the  teachers  never  apparently  reflecting  that 
the  beginners  must,  so  taught,  inevitably  be  placed  simply 
in  the  state  of  fog  that  were  the  old  experimenters  ;  and 
that  all  their  learned  talk  of  theory,  principle,  and  mathe- 
matical demonstrations — which  have  been  developed  later 
by  far  other  researches,  and  after  long  practical  application — 
can  only  be  understood  when  the  practical  apj^lications 
have  been  themselves  not  only  described,  but  seen  and 
experimented  with,  dissected  and  studied.  In  many  pro- 
blems^-on  batteries,  magnets,  dynamos,  lamps,  and  trans- 
formers— the  teacher  knows  to  what  point  the  study  will 
lead — but  the  student  does  uot,  and,  too  ofteui  wiU  uot 


until  the  end  of  the  course — often  too  lato  to  remember 
the  application  of  what  has  gone  before.  In  certain  pro- 
blems, however,  still  unsettled,  as,  for  instance,  those  of 
single-phase  alternating  motors,  the  Tesia  tubes,  generation 
of  currents  by  heat,  and  so  forth,  the  teachers  are  neces- 
sarily in  almost  the  same  uncertain  conditions  as  to  exact 
future  developments  as  are  many  students  with  regard  to 
actualities  during  their  technical  classes.  In  a  word,  the 
reduction  of  practice  to  principles,  in  order  to  teach  these 
principles,  and  the  teaching  on  strictly  evolutionary  methods, 
have  been  accepted  as  necessarily  the  only  right  and  true 
means  of  education.  But  the  difficulty  continually  experi- 
enced by  the  best  teachers  in  teaching  principles,  and  the 
want  of  success  continually  experienced  by  students  as 
judged  from  the  practical  men's  standpoint,  may  perhaps 
lead  the  teachers  to  remodel  iheir  methods;  and  consciously 
investigate  the  means  and  adopt  it,  when  found,  of  teaching 
by  the  practical  applications  of  science  instead  of  far  them. 

The  want  of  accurate  appreciation  of  the  exact  end 
sought,  and  of  data  as  to  objects  aimed  at — of  where  is  the 
useful  application  in  the  training  given — is  certainly  largely 
felt  by  the  students  themselves.  It  is  often  the  case  that 
after  some  years  of  work  the  student  looks  back,  and  when 
at  work  and  face  to  face  with  realities,  says  to  himself : 
"  If  I  had  only  known  what  were  the  important  things — 
exactly  what  was  principal  and  what  subsidiary,  what 
useful  and  what  fantastic,  what  absolute  facts  and  what 
mere  theory — it  seems  almost  as  if  I  could  have  learned  all 
I  know  in  one  quarter  the  time."  And  the  fact  is  that  in 
most  cases  he  could  so  have  learnt  it.  The  time  and  trouble 
in  investigation  that  the  scientific  men  have  given  so 
lavishly  for  purely  material  scientific  problems,  if  given  to 
the  psychologic  problems  of  how  to  teach  science,  might 
result  in  equally  splendid  discoveries.  The  efficiency  of 
the  human  mind  could  be  raised,  as  that  of  the  dynamo 
has  been  raised,  by  the  use  of  suitable  scientific  methods. 
We  had  an  illustiation  of  the  mental  attitude  of  disappoint- 
ment at  cflbrts  at  first  misdirected  in  the  remarks  of  a 
correspondent,  ''  Electric  Light,"  in  our  last  number,  and 
other  students  could  no  doubt  corroborate  his  view.  Mis- 
direction of  effort  in  a  student  is  necessarily  so  many  years' 
loss  i  and  when  it  is  not  uncommon  for  young  men  of  24 
to  be  holding,  and  thoroughly  capable  of  holding,  really 
responsible  positions  in  electrical  engineering,  those  who 
are  not  doing,  or  cannot  do  so,  must  by  tbts  know  that  their 
efiorts  have  been  to  that  extent  misdirected,  and  their 
training  has  been  inefficient. 

We  are  pleased  to  see  the  interest  that  has  been  widely 
aroused  by  our  articles.  This  [>rovos  that  the  subject  is  one 
on  which  much  yet  remains  to  be  clone  in  the  way  of  proper 
organisation  and  careful  thought — from  school,  through 
college  and  workshop  to  the  oiectrical  engineer's  works  or 
oflice — before  the  profession  at  large  is  satisfied  with  the 
direction  of  the  training  of  young  electrical  engineers. 

We  have  received  the  following  letter  from  Mr.  W.  T. 
Gray,  the  manager  of  the  India  Kubber  and  Telegra[)h 
Works  Company  at  Silvertown,  where  a  very  large  number 
of  men  in  every  branch  of  electrical  work  are  constantly 
employed  : 

"  In  reply  to  your  enquiry,  the  subject  you  name  is  oife 
on  which  it  would  be  difficult  to  express  any  opinion  which 
would  meet  the  case  in  all  its  points.  The  electrician  of  some 
years  ago,  was,  I  take  it,  much  in  the  same  position  ae 
the  millwright  now,  fast  disappearing.  That  is  to  say,  he 
was  required  to  have  a  thorough  knowledge  of  every  branch 
of  the  profession  in  which  he  was  engaged.  At  the  present 
time,  the  natural  tendency — following  the  developmentof  the 
industry — is  to  specialise,  and  obviously  an  electrician  must 
have  a  training  different  from  that  required  by  a  telegraph 
operator.  Nor  should  the  training  of  an  electric  light 
engineer  be  the  same  as  that  of  a  telegraph  engineer. 
Perhaps  your  question  would  be  best  answered  by  taking 
tbe  case  of  the  electrical  engineer  only,  as  this  class  is 
likely  to  be  in  the  majority  ;  and  it  is  to  this  branch  that 
most  young  men  will  arldress  themselves.  Whatever  the 
sub-divisious  of  this  branch  may  be  in  the  future,  evidently 
tbe  basis  will  be  engineering ;  and  the  intending 
electrical  engineer  should  take  up  both  the  practical 
aud   theoretical    work   couaectod    with    this   profession. 
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Probably  the  best  course  is  a  good  school  educa- 
tion, followed  by  an  apprenticeship  with  a  mechanical 
engineer.  The  theoretical  work  connected  with  mechanics 
could  be  acquired  at  the  evening  classes.  After  three 
years  of  such  work,  a  fourth  year  could  be  passed  in  an 
^electrical  testing-room,  where  the  pupil  cnuld  gain  experi- 
ence in  the  testing  of  cables  and  all  electrical  appliances — 
such  as  dynamos,  motors,  batteries,  etc.  This  should  com- 
plete the  apprenticeship,  and  enable  a  start  to  be  made  in 
what  may  be  termed  electrical  engineering.  The  com- 
mercial side  of  the  work  can  be  picked  u[)  as  required  by  a 
well  educated  youth,  and  should,  I  think,  be  considered 
for  the  time  as  of  quite  secondary  im^vortance.  Business 
itself  is  a  profession;  and  it  is  obvious  that  it  is  impossible 
to  expect  all  youths  to  be  commercial  men  and  engineers  at 
the  same  time.  And,  in  any  case,  for  some  years  the 
pupil  should  be  content  to  address  himself  solely  to  the 
profession  he  has  chosen. 

**  With  a  good  training,  presumably  electrical  engineer- 
ing is  like  eveiything  else  ;  and  with  intelligence,  honesty, 
industry,  and  a  fair  allowance  of  the  sixth  sense,  it  should 
be  difficult  to  fail. 

"The  technical  colleges  at  present,  as  I  understand  them, 
are  better  fitted  for  training  electricians  than  electrical 
engineers ;  but  as  the  demand  for  these  latter  ia  now  con- 
^liderably  in  excess  of  the  demand  for  electricians  pure  and 
'  simple,  these  colleges  will  no  doubt  accommodate  them- 
selves to  meet  this  demand  by  giving  the  special  training 
required.  The  workshop,  however,  is  in  most  cases  to  be 
preferred,  as  in  addition  to  gaining  practical  experience  as 
to  how  work  is  done  commercially,  intending  electrical  engi- 
neers have  an  opportunity  of  associating  with  those  with 
whom  they  will  ultimately  require  to  work." 

Tbe  difference  above  emphasised  between  the  old- 
fashioned  electrician  and  the  modern  electrical  engineer 
is  very  important,  and  now  ia  widely  recognised.  This  is 
indeed  the  general  note  of  the  letters  we  have  received.  It 
is  therefore  with  pleasure  that  we  give  the  following  letter 
from  Mr.  Sydney  F.  Walker,  who  has  very  distinct  ideas 
upon  the  questions  raised,  and  his  ideas  upon  educational 
electrical  engineering  will  be  read  with  interest.     He  says  : 

"  As  I  have  had  the  supervision  of  the  training  of  young 
fellows  who  were  hoping  to  become  either  electrical  work- 
men or  electrical  engineers  for  some  15  years  past,  and  as 
during  that  period  a  large  number  have  passed  through  my 
hands,  all  of  whom  have  lione  well — even  several  whom  I 
should  hardly  have  expected  to — I  may  at  least  claim  that 
the  method  adopted  is  warranted  by  success.  In  tbe 
districts  where  my  works  are  known,  anyone  who  is  able 
to  say  that  he  has  woiked  there  has  always  been  sure  of 
employment.  I  mention  this  as  some  of  the  views  I  hold 
on  the  matter  are  diametrically  opposed  to  those  held  by  a 
number  of  the  profession. 

'*  I  hold,  for  instance,  not  only  that  it  is  not  necessary 
for  an  electrical  engineer  to  be  also  a  skilled  mechanical 
engineer,  hut  that  if  he  s(>end3  the  three  years  which  many 
eminent  men  judge  necessary  in  acquiring  mechanical 
engineering,  be  is  placing  himself  just  three  years  behind 
in  the  race.  On  the  other  hand,  I  hold  that  you  cannot 
place  too  high  a  valtie  upon  education,  both  before  a 
youth  enters  the  works,  while  he  is  there,  and  afterwards 
when  he  has  become  a  bread-winner.  The  more  the  young 
engineer  can  ac<|uire  of  mathematics,  the  physics,  and 
chemistry,  the  higher  the  position  he  mu:st  take  in  after- 
life. There  is  a  time,  however,  as  it  has  alwaya  appeared 
to  mo,  when  pure  school  work  should  cease,  and  the  prac- 
tical work  of  life,  the  rough-and-tumble  work,  should 
commence.  For  lads  who  are  to  become  workmen,  I  find 
this  age  to  be  from  15  to  16,  and  for  those  who  are  to 
become  electrical  engineers  from  17  to  18  years.  Both 
continue  their  apprenticeship  to  about  the  same  age,  20  to 
21  years.  I  find  tbat  it  is  of  no  use  taking  a  boy  who  is  to 
become  an  electiical  engineer  at  14  or  15  years  of  age,  as 
he  is  not  old  enough  to  be  placed  in  responsible  positions 
at  the  time  when  the  knowledge  that  he  has  acquired  would 
fit  him  for  them,  and  he  therefore  misses  a  very  valuable 
part  of  his  training.  He  is  usually  still  a  boy,  full  of  a  boy's 
larks,  when  he  should  be  beginning  to  take  some  of  a  man's 
resjxjnsibilities.    If,  on  the  other  hand,  the  school  or  college 


education  is  continued  much  beyond  the  age  of  18  years,  it 
is  diflacult  to  break  the  subject  into  workshop  ways.  Of 
course,  this  is  not  the  case  where  the  years  from  18  to  21 
are  spent  in  a  mechanical  engineering  works,  but,  as  I  have 
already  stated,  I  object  to  this  course  for  other  reasons.     ^H 

"  I  believe  that  I  also  difler  from  a  great  many  electric^H 
engineers  in  the  opinion  I  hold  that  it  is  not  necessary  for  ' 
an  electrical  engineer  to  be  a  hkillud  workman — that  is  to 
say,  for  him  to  be  skilful  with  his  hands.  In  my  own 
works  I  have  alwaya  gone  on  the  assumption  that  the 
training  of  an  electrical  workman  and  that  of  an  electrical 
engineer  should  be  quite  different.  My  view  has  been  that 
the  apprentice — as  I  have  termed  the  lad  who  is  in  tiaiaing 
for  aa  electrical  workman — should  have  his  hands  trained 
to  the  highest  degree  possible,  and  that  his  head  should 
wait  upon  his  hands.  With  the  articled  pupil — as  I  have 
named  the  youth  training  to  be  an  electrical  engineer — my 
efTorta  were  directed  to  training  his  head  to  the  very  beet 
advantage,  his  bands  waiting  on  his  head.  An  aftprentice 
must  remain  at  a  particular  tool  till  hand  and  eye  are 
trained  so  that  he  can  hardly  help  fitting  accurately  and 
quickiy.  But  I  do  not  consider  it  of  importance  that  he 
should  know  why  wrought  iron,  for  iustance,  ia  better  thiin 
cast  iron  for  certain  purposes  ;  why  a  covering  of  cotton  is 
suOicient  insulation  for  a  wire  under  certain  conditions  and 
not  under  others. 

'*  With  an  articled  pupil  I  do  not  care  a  bit  whether  he  can 
file  square  or  not,  but  I  do  want  him  to  know  what  is  the 
result  of  bad  fitting,  of  employing  inferior  iron,  why  diffe- 
rent substances  are  used  for  insulation  under  different  can- 
ditions,  etc.  I  see  no  advantage  in  an  electrical  engineer 
being  able  to  build  an  engine;  but  I  do  require  that,  in  case 
of  necessity,  he  shall  be  able,  by  watching  an  engine  or  a 
dynamo,  to  see  where  either  of  these  are  working  badly 
— and  this  he  can  get  in  practical  electric  lighting  work, 
without  {lassing  through  shops  where  engines  and  boilers 
are  built. 

''This  brings  me  to  the  question  which  I  think  is 
often  overlooked,  what  is  expected  from  au  electrical  engi- 
neer when  he  has  finished  bis  training?  He  is  not  expected 
to  be  able  to  repair  an  engine  or  boiler ;  he  is  expected  to 
see  or  hear  signs  of  failure  in  either  in  time  to  prevent 
breakdowns,  just  as  he  is  expected  to  see  signs  of  possible 
failure  in  a  dynamo  or  accumulator  under  his  charge;  but 
this  he  will  get  in  actual  experience,  not  by  seeing  the 
engine  or  boiler  made.  Any  knowledge  that  he  can  pick 
up,  of  course,  tbat  will  enable  him  to  repair  sudden  break- 
downs of  engine  or  boiler  quickly  are  all  good,  provided 
it  is  not  acquired  at  the  expense  of  more  valuable  kuowj 
ledge. 

'^The  idea,  too,  that  the  necessary  knowledge  of  electricitj 
can  be  picked  up  anyhow,  after  everything  else,  is  surely 
a  mistake.  If  there  is  any  branch  of  knowledge  that 
requires  one's  whole  heart  and  soul  to  master  thoroughly, 
it  is  electricity. 

*'  Further,  the  purely  mechanical  training,  plus  olectncity 
thrown  in,  is  a  very  dangerous  training.  The  requirements 
of  mechanics  and  of  electricity  for  successful  work  are  very 
frequently  opposed  to  each  other,  and  the  training  of  the 
mind  iu  each  is  such  as  to  strongly  militate  against  the 
proper  thinking  power  in  the  other.  Mechanical  engineers, 
for  instance,  who  have  merely  the  knowledge  of  electricity 
tbat  has  been  recommended  thrown  in,  usually  fail  to  grasp 
the  intricate  problems  of  electrical  engineering  that  are  so 
constantly  turning  up. 

*'  It  should  not  be  forgotten  either  that  while  boilers, 
engines,  and  dynamos  form  a  very  large  part  of  electrical 
apparatus  in  uae  at  the  present  time,  they  by  no  means 
represent  the  whole  even  now,  and  it  may  easily  happen 
that  a  young  electrical  engineer  may  be  glad  to  secure  a 
billet  in  one  of  tbe  other  branches.  Of  what  service  will 
bii  experience  in  engine  and  boiler  building  be  then  ?  And 
in  the  future — how  soon  none  of  us  can  tell — it  is  fairly 
certain  that  engines,  boilers,  and  dynamos  will  be  out  of 
date.  Once  the  problem  involved  in  the  direct  conversion 
of  heat  into  electrical  currents  is  solved — a  contingency  by 
no  means  so  improbable  as  many  readers  of  the  Eleclriad 
Engimei-  may  imagine — the  experience  of  engines  and 
boilers  will  be  useless,  and  the  time  that  has  been  spent  on 
acquiring  it  will  have  been  lost. 


ik- 
ed    I 

m 


THE  ELECTRICAL  ENGINEER,  APRIL  21,  1893. 


399 


"  My  view  ig  that  the  training  for  an  electrical  eiigiuoer 
should  be  electrical,  that  he  shoulJ  master  the  princtjiles  of 
electricity  and  the  kindred  sciences  thoroughly,  and  should 
follow  the  study  of  the  science  both  in  its  theory  and 
practice  wherever  it  is  to  be  found,  so  that  he  may  be  able 
to  make  himself  useful  in  every  branch  of  the  subject,  and 
to  be  ready  for  any  development  that  may  arise. 

"  In  conclusion,  I  would  repeat  what  I  said  in  the 
columns  of  the  Elediical  Engineer  a  few  years  back — viz., 
*  The  electrical  engineer  of  the  future  must  know  every- 
thing about  electricity,  and  a£  much  as  possible  about 
everything  else.'  " 

We  have  hitherto  had  expression  of  opinions  to  a  largo 
extent  singularly  against  the  utility  of  much  of  the  present 
college  training,  or  at  least  that  of  day  coursefc^  on  practical 
jjrounds.  This  lack  of  utility  must,  therefore,  have  at  least 
a  certain  basis  in  fact,  and  that  this  is  so  those  who  h^ve 
to  deal  with  students  fresh  from  college  courses  know  too 
well.  Those  at  the  head  of  such  institutions  should 
seriously  consider  their  attitude,  and  aim  to  modify  to 
some  extent  their  methods  and  their  curriculum,  and  if 
possible  overcome  this  reproach.  It  should  no  longer  be 
possible  for  students,  after  spending  much  time  and  often 
much  money  in  college,  to  bo  told  that  their  knowletlgc  is 
inapplicable  and  that  far  other  knowledge  is  needful.  This 
is,  however,  by  no  means  even  now  always  the  case.  We 
have  hitherto  only  had  the  opinions  of  those  who  see  one 
side  of  the  question.  It  will  be  equally  interesting  to  have 
the  opinions  of  those  who  have  found  college-trained  men 
of  immediate  utility,  and  if  in  giving  their  ideas  they  would 
emphasise  what  from  their  experience  has  proved  most 
useful  and  what  it  is  exactly  they  require  of  the  young 

Emen    they   engage,  this   would   be  equally  interesting  to 
eseora  and  to  students. 
I 
■ 
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\^n.-THE  DYNAMO. 

(Continued  from  page  SSL) 

Worl'ing  in  Parallel. — In  central  generating  stations  it  ia 
often  essential  to  be  able  to  throw  dynamos  in  and  out  of 
circuit,  according  to  whether  the  load  is  heavy  or  light.  By 
the  word  *Moad"  is  signifieii  the  electrical  output  or  energy 
that  is  delivered  to  the  mains,  and  thence  distributed 
throughout  the  premises  or  district  supplied  with  light  or 
power. 

As  may  easily  be  understood^  the  load  will  ductuate  up 
and  down  very  irregularly  during  the  24  hours  of  the  day, 
and  naturally  will  be  high  during  the  evening  and  almost 
nothing  during  daylight  Every  lamp  that  is  switched 
on  means  an  increase  in  the  electrical  output,  and  hence 
increased  work  for  the  engines  and  boilers.  Similar 
to  distributing  mains  and  pipes  for  gas,  only  one  network 
of  distributing  mains  for  electricity  is  used,  so  that  of  the 
dynamos  which  generate  the  current  each  must  send  its 
own  share  into  the  one  circuit  or  set  of  mains.  When 
dynamos  work  together,  coupled  up,  to  supply  energy  to 
one  circuit,  they  are  said  to  be  **  running  in  parallel."  As 
the  load  increases  so  machines  are  started  and  put  in  cir- 
cuit, and  as  the  load  decreases  so  they  are  switched  out  of 
■  circuit  and  shut  down. 
We  will  now  examine  the  way  in  which  this  operation 
i4  done,  the  proceedings  being  what  actually  takes  place  in 
a  central  station  day  by  day. 

Let  there  be  a  battery  of  six  continuous  current  dynamos, 
compound  wound,  yielding  a  constant  pressure  of  100  volts 
in  the  lamp  circuit,  and  capable  of  generating  an  output  of, 
say,  50  kilowatts,  thus  giving  a  maximum  current  of  500 
amperes  each.  (It  is  usual  with  this  kind  of  machine  to 
have  a  small  variable  resistance  coil  inserted  in  the  shunt 
coils:  the  object  of  this  is  to  slightly  vary  the  resistance  of 
the  shunt,  whereby  the  pressure  of  the  machine  can  be  in* 

I  creased  or  decreased  a  little.)  When  the  machine  ia  working 
with  a  heavy  load  there  will  be  greater  loss  of  pressure  along 


the  mains  and  distributing  wires  than  when  working  at  light 
load,  because  the  current  will  be  greater,  (The  loss  of 
pressure  is  given  by  multiplying  the  current  in  amperes  by 
the  resistance  of  the  mains  in  ohms.)  So  that  in  order  to 
maintain  the  same  pressure  at  the  lamp  terminals,  it  is 
necessary  to  slightly  raise  the  pressure  of  the  machine  as 
it  takes  the  load  on,  by  utilising  this  variable  resistance  ; 
but  it  is  not  used  bo  much  when  a  number  of  machines  are 
working  together  as  when  one  is  by  itself,  because  what 
would  signify  a  large  variation  in  one  machine  becomes 
only  a  small  variation  to  a  number.  Fig.  23  gives  the 
diagrammatic  sketch  of  how  the  above-named  six 
machines  are  connected  up  in  parallel;  only  two  are  shown, 
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the  rest  being  similarly  connected.      A  A  signifies  the  two 

armatures ;  B  B,  positive  brushes  \  T  T,  positive  terminals ; 
S  S,  positive  switches  ;  B'  B',  negative  brushes  ;  T  T', 
negative  terminals  ;  S'S\  negative  switches  ;  PP,  binding- 
posts  for  aeries  and  shunt  coils.  The  two  ends  of  the 
equaliser  are  shown  in  the  diagram  as  connected  to  B'  B', 
in  order  to  make  the  diagram  simpler  ;  in  practice  they 
are  real  ly  attached  to  the  bi  nd  ing-posts,  P  P,  which 
is,  of  course,  the  same  thing — P  P  thua  joins  together 
one  end  of  the  series  coils,  one  end  of  the  shunt 
coils,  and  the  negative  brush  cable.  Sometimes 
each  machine  has  a  third  switch,  called  the  equalising 
switch,  for  the  purpose  of  disconnecting  the  negative 
brush  from  the  other  negative  brushes  ;  in  that  case  the 
equaliser  is  brought  up  to  the  switchboard,  where  it  is 
fixed  below  the  negative  omnibus  bar.  Each  machine  is 
supplied  with  positive  and  negative  switches,  all 
the  positive  terminals  of  the  dynamos  communicating 
by  means  of  the  positive  switches  to  one  massive 
copper  bar,  called  an  omnibus  bar,  from  which  the 
positive  mains  of  the  several  circuits  branch  off.  The  posi- 
tive dynamo  terminal,  aa  will  be  seen  in  the  diagram,  forma 
the  positive  end  of  the  shunt  coil  and  the  positive  brush  of 
the  dynamo.  All  the  negative  terminals  of  the  dynamos, 
which  indicate  the  ends  of  the  series  coils  of  the  dynamos, 
are  connected  by  means  of  the  negative  switches  to  a 
second  massive  copper  bar,  from  which  the  negative  mains 
of  the  several  circuits  branch  off.  The  shunt  coils  are 
now  put  all  in  parallel  by  connecting  up  all  the 
negative  brushes  of  the  dynamos,  which  represent  the 
negative  ends  of  the  shunt  coils,  to  a  thick  piece  of 
cable,  called  the  ^*  equaliser,"  which  generally  is  run 
in  a  chase  in  the  dynamo-room  along  the  line  of 
dynamos.  The  current  from  one  machine  passes  by 
way  of  the  positive  brush  and  positive  terminal 
into  the  lamp  circuit,  through  the  positive  switch ; 
returning  through  the  negative  switch,  it  passes  by  way  of 
the  negative  terminal  through  the  series  coils,  then  by  the 
negative  brush  back  into  the  armature  again,  thus  com- 
])Ieting  the  circuit,  a  small  {jortion  of  the  current,  of  course, 
flowing  through  the  shunt  coils.  The  pressure  of  the  tamp 
circuit  is  given  by  a  voltmeter  whose  terminals  are  placed 
across  the  omnibus  bars,  and  a  second  voltmeter  can  be 
used  to  give  the  pressure  of  any  individual  machine  by 
touching  the  voltmeter  key  belonging  to  that  machine. 
Everything  being  ready,  the  following  is  the  way  to  n"^ 
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B  macbine  in  parallel :  Start  the  engine,  then  put  down 
the  dynamo  brushes,  and  turn  on  the  pilot  lamp.  The 
machine  will  take  a  little  time  to  excite  itself,  and  pro- 
bably a  minute  will  ela[)8e  before  the  pilot  lamp  grows  to 
full  candle-power ;  when  it  is  thought  to  be  about  right 
pressure  touch  the  voltmeter  key  of  the  machine.  If  too 
low,  speed  up  a  trifle,  and  stop  when  the  pressure  of  the 
machine  voltmeter  is  a  volt  higher  than  what  the  circuit 
voltmeter  reads.  Previously  to  this,  slightly  lower  the 
pressure  of  the  lamp  circuit  by,  say,  one  volt,  because 
wheu  the  new  machine  is  switched  into  parallel 
and  takes  the  load,  the  other  machines,  being  reh'evod 
of  some  of  their  loads,  would  have  their  pressure  slightly 
raised.  This  need  not  be  done,  however,  when  there  are 
more  than  two  dynamos  working,  and  another  one  is  about 
to  be  put  into  parallel.  Details  of  this  kind  must 
be  governed  by  the  various  "  points "  of  behaviour 
of  the  plant.  Now  throw  in  the  negative  switch  first 
and  then  the  positive  switch.  If  the  engine  is  worked 
from  its  throttle- valve,  it  will  be  seen  that  although  in 
parallel  the  ammeter  shows  no  load,  so  that  by  opening  the 
throttle-valve  and  giving  more  steam  to  the  engine  the 
dynamo  then  takes  its  load,  the  load  in  the  other  machines 
boing  then  levelled  down  until  all  are  as  near  equal  as  is 
possible. 

It  is  most  important  to  throw  in  the  negative  switch 
before  the  positive,  for  this  reason.  The  polarity  of  the 
machine  might  have  become  reversed  whan  last  shutdown, 
and  by  putting  in  the  negative  switch  first,  the  only  effect 
is  to  send  an  opposing  current  from  the  lamp  circuit  round 
the  series  coils  in  the  same  direction  as  flows  through  the 
series  coils  of  the  other  machines,  thus  tending  to  restore, 
if  necessary,  the  magnetic  field  to  its  right  polarity  ; 
whilst  if  the  positive  switch  be  put  in  first,  the  machine 
will  be  put  in  seriea  with  the  others  instead  of  in  parallel, 
and  the  pressure  will  be  doubled.  Upon  examining  Fig,  23 
this  action  will  be  made  clear.  By  the  use  of  the  negative 
switch  another  advantage  is  found.  Suppose  the  load  in- 
creases very  suddenly,  due  to  a  fog,  etc.,  and  the  machine 
must  be  put  into  parallel  without  loss  of  time.  By  leaving 
the  brushes  up  and  then  throwing  in  the  negative  switch,  the 
field  IB  excited  almost  at  once  by  a  current  from  the  other 
machines,  hence  its  pressure  quickly  rises  and  prepares  it 
for  putting  into  parallel  This  "  short  cut "  is  not  to  be 
recommended,  however  ;  if  possible,  better  be  sure,  though 
slow,  for  if  in  the  excitement  of  the  moment — and  central- 
station  engineers  do  get  excited  sometimes — the  positive 
switch  got  put  in  by  mistake  instead  of  the  negative, 
and  the  brush  happened  to  be  down,  then ! !  1 

Now  coming  to  shutting  a  machine  down.  The  first 
thing  to  do  is  to  reduce  the  current  or  load  of  the  machine 
which  is  to  be  shut  down  j  this  also  can  be  done  very  effec- 
tively by  manipulating  the  throttle-valve.  It  is  not  wise 
to  reduce  the  current  to  nothing,  because  in  large-range 
ammeters,  reading  many  hundreds  of  amperes,  very 
small  amounts  cannot  be  relied  upon,  particularly  if 
the  instrument  is  a  little  out  of  adjustment,  as  some- 
times happens,  and  there  is  a  risk  of  the  dynamo 
receiving  a  l>ack  current,  so  that  a  margin  of  a  small  current 
should  be  left.  Previous  to  this,  however,  the  pressure 
of  the  lamp  circuit  should  be  slightly  raised,  if  deemed 
advisable,  in  order  to  allow  of  the  remaining  machines 
to  take  up  the  load  which  is  thrown  oflT  the  machine 
about  to  be  shut  down.  Everything  being  now  ready, 
the  driver  with  his  hand  on  the  starting  valve,  the  signal 
is  given,  and  the  needle  of  the  ammeter  watched.  Imme- 
diately it  begins  to  move  towards  zero  the  positive  switch 
is  thrown  out,  thus  throwing  the  machine  out  of  the 
circuit.  With  a  little  practice,  and  knowing  your  driver, 
this  can  be  done  neatly  at  the  right  moment  and  without 
the  smallest  spark.  The  negative  switch  is  thrown  out  after 
the  positive. 

It  is  quite  as  easy  to  work  alternate-current  machines  in 
parallel,  provided  you  know  how  to  do  it,  and  it  is  only 
comparatively  lately  that  the  practice  of  doing  so  has  been 
adopted.  When  dealing  with  continuous  currents,  there  is 
only  the  matter  of  uroAsure  to  trouble  about,  but  with 
alternating  currents  the  pressure  and  also  the  cunent  rises 
and  falls,  and  it  is  necessary  for  each  machine  to  be  exactly 
in  pbaae  At  the  moment  when  tbeyare  put  in  parallel— that 


is  to  say,  the  pressure  waves  of  the  machines  must  coincide 
and  rise  and  fall  simultaneously  :  this  condition  is  what  is      i 
technically  called  being  *'in  step." 

(To  be  continued.) 


ELECTRICAL  DISTRIBUTION. 


Gradually  the  various  exigencies  of  central-station  work- 
ing are  being  met  and  successfully  overcome.  The  latest 
step  in  distribution  is  in  an  improvement  designed  by  Mesars. 
Crompton  and  Chamen  to  overcome  principally  thedifficulties 
introduced  by  the  charging  and  discharging  pressure  of 
accumulators.  These  electrical  engineers  employ  a  special 
dynamo,  which  they  term  an  u|hdown  dynamo,  designed 
with  a  view  to  meeting  the  difiiculty  experienced  in  u^ing 
accumulators  iti  connection  with  dynamos  upon  any  system 
requiring  sudden  heavy  currents  beyond  the  normal  capacity 
of  the  dynamo  or  engine.  The  difficulty  is  that  of  main- 
taining the  pressure  even  approximately  constant,  as 
accumulators  require  a  higher  voltage  to  charge  them 
than  that  at  which  they  will  discharge.  For  instance,  to 
take  a  simple  case,  a  supply  at  100  volts  is  required  and  a 
dynamo  is  arranged  to  give  this  pressure  constantly.  This 
will,  however  only  charge  39  accumulator  cells  at  25  volts 
per  cell,  and,  in  consequence,  the  volts  obtainable  from  the 
cells  when  they  are  discharging  will  only  be  about  78, 
If,  therefore,  the  dynamo  is  overloaded,  the  accumulator! 
will  not  assist  it  until  the  pressure  has  fallen  to  78  volts. 
The  pretisure  with  such  a  system  will  therefore  vary  from 
100  to  78  volts. 


Fio,  1. 

If,  however,  we  assume  the  main  generating  dynamo,  A, 
in  Fig.  1,  to  be  arranged  to  run  constantly  at  100  volts,  the 
battery,  B,  to  consist  of  some  number  of  cells  between  39 
and  50,  say,  45,  and  the  up-down  dynamo,  U,  which  is 
coupled  in  series  with  the  latter  to  be  ca|)able  of  giving  at 
a  moment's  uotice  about  12  volts  in  either  dirtciion  accord- 
ing to  the  demand  made  upon  the  mains,  it  will  be  seen 
that  if  the  dynamo  normal  current  is  IQO  amperes,  and  the 
maximum  demand  upon  the  mains  200j  the  difiorence  be- 
tween these  two  values — viz.,  100 — may  be  supplied  by  the 
battery  entirely  without  any  fall  in  the  main  pressure. 

The  u^Mlown  dytiamo  is  wound  as  shown,  with  two 
windings,  one  of  which,  Wj,  is  an  ordinary  shunt  windine, 
such  as  to  excite  the  magnets  sufficiently  for  giving  its  full 
voltage  (12)  in  one  direction — viz.,  that  for  charging  the 
accumulators ;  and  the  other,  Wj.  a  very  heavy  main 
winding,  wound,  however,  in  the  opposite  direction  to  that 
of  the  shunt,  so  that  any  current  passing  through  it 
opposes,  and,  if  sufficient  in  quantity,  can  entirely  reverse 
the  effect  of  the  shunt  and  produce  full  voltage  (12)  in  the 
other  direction — viz.,  that  for  discharging. 

The  last-named  main  winding  is  coupled  in  the  main 
leads,  so  that  the  whole  current  in  the  mains  must  paas 
through  it. 

The  working  of  the  arrangement  is  as  follows :  If  the 
maitis  have  no  demand  upon  them  there  will  be  no  current 
in  the  main  winding,Wj,  and  the  up-down  dynamo,  which  may 
he  driven  from  the  same  engine  as  the  main  dynamo,  or  by 
a  motor  if  desired,  will  give  12  voltA  to  assist  the  100  from 
the  main  dynamo  to  charge  the  battery,  which  will  be  found 
to  be  about  2*5  volts  per  cell  for  45  cells.  If  there  is  a 
demand  upon  the  mains  for  about  100  amperes,  this  current 
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V  flowing  through  the  main  winding  will  neutralise  the  effect 
of  the  shunt  winding  exactly,  and  tba  up^iown  dynamo  will 
give  no  volu  at  all,  and  consequently  practically  no  current 
will  either  flow  out  of  or  into  the  battery.  Almost  the 
whole  current  from  the  dynamo  will  therefore  pass  direct 
to  the  mains,  and  no  appreciable  increase  will  be  made  in 
the  demand  upon  the  main  dynamo. 

Again,  if  a  demand  for  200  ampeies  is  made  Uf)on  the 
mains,  the  whole  of  this  current  passes  through  the  main 
winding,  Wj,  and  completely  reverses  the  [lolarity  of  the 
up^iown  dynamo,  so  that  it  gives  12  volts  in  the  other 
direction — that  is  to  say,  it  assists  the  accumulators  to 
discharge  by  adding  12  volts  to  their  normal  discharge 
voltage  of  90  (45  cells  x  2),  making  a  toUl  of  103  volts,  so 
that  the  load  upon  the  main  dynamo  will  still  remain  at 
about  100  amperes. 

Any  intermediate  loads  will  be  automatically  dealt  with 
by  the  up-down  dynamo,  so  that  the  battery  either  absorbs 
the  balance  of  the  100  amperes  which  may  not  be  required 
in  the  mains,  or  gives  out  the  excess  above  that  value  which 
may  be  so  required. 


current  from  the  mains  or  by  any  other  convenient  meins. 
H  is  similar  sub  station  further  along  the  line. 

The  switches,  S  S,  in  the  sub-stations  are  kept,  as  shown 
by  the  full  black  lines,  in  the  ordinary  way,  so  that  only 
the  current  jMisaing  beyond  the  sub-station  under  considera- 
tion [>asses  through  the  main  winding.  When,  therefore, 
there  is  no  demand  upon  the  mains  there  is  a  general 
tendency  for  every  battery  sub-station  to  pass  on  its  current 
ti>theone  next  until  all  the  batteries  become  fully  charged 
and  rise  to  their  natural  voltage,  thus  to  some  extent  auto- 
matically reducing  the  current  given  out  from  the  generat- 
ing station.  It  will  be  seen  that  this  arrrangement  of  battery 
Bub-atations  much  facilitates  the  working  of  a  long  railway 
by  distributing  the  energy  to  different  spots  along  the  line, 
where  it  remains  stored  up  until  required  by  a  passing 
train.  The  action  of  the  whole  arrangement  can  easily  be 
traced  out  from  the  explanations  here  given,  and  those 
referring  to  Fig.  1. 

The  switches,  S  S,  are  provided  to  allow  of  any  sub- 
station giving  assistance  to  a  passing  train  even  after  it  has 
passed  it.   To  effect  this,  the  switch  is  moved  to  the  dotted 
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Fig.  2  shows  a  somewhat  similar  arrangement,  which 
may  be  employed  in  some  special  cases.  Only  one  winding 
is  used  in  this  case,  the  main  winding. 

The  number  of  accumulators  would  only  be  about  39  ; 
the  main  dynamo  remaining  as  before.  The  100  volts 
pressure  would  be  sufficient  to  charge  the  cells,  and  there 
would  be  no  voltage  given  by  the  up-down  dynamo  at  all 
until  a  demand  was  made  upon  the  mains.  At  100  amperes 
the  up<lown  would  give  12  volte,  and  prevent  the  charging 
of  the  cells,  and  at  200  amperes  would  give  about  24  volts 
and  assist  the  cells  to  discharge. 
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It  will  be  noticed  here,  however,  that  the  small  dynamo 
is  not  reversible  at  all,  that  it  must  be  capable  of  giving  24 
volts  X  100  amperes — i.e.t  about  double  the  size  required  in 
the  other  case — and  that  its  armature  will  have  to  carry  the 
full  charging  current  when  running  at  full  speed,  when 
the  field  is  quite  unexcited.  The  arrangement  in  Fig.  1 
will,  therefore,  probably  be  found  more  convenient  in  most 
cases. 

Fig.  3  shows  an  extended  application,  such  as  might  be 
used  upon  a  line  of  railway  or  tramway. 

F  is  the  generating  station  arranged  as  first  above 
described,  and  supplying  current  into  the  mains,  P  and  N. 
Q  is  a  sub-station  containing  a  battery  and  U[vdown 
dynamo  as  in  the  ^enerating  station,  the  up-down  dynamo 
being  driven  at  a  constant  speed  by  a  motor  supplied  with 


At 


position  just  as  the  train  passes,  either  by  a  signalman 
or  automatically,  and  the  current  will  still  come  from  the 
su'o-Btation  battery,  passing  through  the  main  winding  and 
making  the  up-down  dynamo  give  volts  to  assist  the  dis- 
charge until  the  train  has  reached  a  point,  say,  half-way  to 
the  next  sub-station,  when  the  switch  is  returned  to  its 
normal  position. 

This  method  of  distribution  may  be  modified  to  suit 
charging  a  distant  b;ittery  station  for  lighting  and  general 
pur[K>ses  from  a  feeder^  or  even  from  a  network,  without 
raising  or  interfering  with  the  normal  voltage  in  that  feeder 
or  network,  and  it  is  also  particularly  useful  in  connection 
with  electric  welding  with  continuous  currents,  such  as  the 
BenardoB  system. 


TRAMWAYS  v,  TELEPHONES.* 

BY   S.   SELLONj    CK, 

There  are  few  industries  hampered  with  vexatious  re- 
strictions aa  the  tramway  industry,  and  the  cause  of  the 
backwardness  of  the  many  advantages  to  be  obtained  from 
the  use  of  tramways  was  truly  stated  by  the  Marquis  of 
Salisbury  at  the  0(>ening  of  the  Liverpool  Overhead  Rail- 
way to  be  due  to  unwise  legislation.  From  the  promoter 
(who  is  beset  by  the  cut-and-dried  red-tai>e  rules  of  previous 
legislation,  and  who,  before  he  can  obtain  his  Act,  has  to 
give  the  greater  part  of  his  substance  away  to  local  autho- 
rities), the  engineer  (who  has  to  carry  out  these  conditions), 
down  to  the  manager  (who  has  not  only  got  to  work  to 
these  conditions — accompanied  with  vexatious  Board  of 
Trade  regulations — who  has  also  to  supply  a  service  satis- 
factory to  the  public,  and  at  the  same  time  to  provide  a 
dividend  for  his  company),  their  lot  is  no  bed  of  roses. 

For  some  years  tramway  managers  have  viewed  with 
considerable  interest  the  progress  of  electric  traction,  and 
many  have  no  doubt  looked  forward  to  this  particular 
mode  of  traction  being  adopted  in  the  future  upon  their 
tramways.     The  enormous  growth  of  this  business  in  the 

*  Pa^ior  read  at  a  meetiag  o!  the  Tramwaya  Institute  hold  at 
Liverpool  on  April  13, 1893. 
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United  States  is  well  known  to  us,  and  the  few  examples 
we  pofisees  in  England  have  proved  its  advantage.  Many 
Lijetema  have  been  tried  and  adopted.  The  only  suc- 
cesaful  syatem — and  by  Buccessful  I  mean  commercially 
successful  system — at  present  in  use  is  that  known  as  the 
sinf^le-wire  system. 

What  is  known  as  the  single-wire  syatem  may  be  generally 
described  as  a  system  of  conveying  electrical  power  to  a 
moving  vehicle  by  means  of  wires  or  other  suitable  con- 
ductors, and  by  completing  the  circuit  from  the  moving 
vehicle  back  to  the  generating  station  by  the  use  of  the 
earth,  the  rails,  or  continuous  masses  of  metal,  such  as  the 
entire  structure  of  an  elevated  road,  or  the  iron  tunnel  of 
the  City  and  South  London  Railway.  The  chief  diBtittctive 
feature  of  this  system  is  that  the  current  returning  from 
the  moving  vehicle  to  the  generating  station  is  not  confined 
to  a  path  which  ie  parallel  with  the  supply  current,  and 
this  is  the  particular  feature  that  causes  disturbance.  The 
system  in  use  by  the  National  Telephone  Company  is 
exactly  similar  in  principle,  differing  only  in  mechanical 
details. 

The  disturbance  caused  by  tramways  is  of  two  kinds — 
conduction  and  induction.  Induction  disturbance  is  caused 
by  currents  generated  in  the  telephone  wire  by  fluctuations 
in  the  current  of  the  tramway  wire,  and  is  only  experienced 
in  cases  where  the  respective  wires  run  parallel  with  and 
in  close  proximity  to  each  other.  Conduction  is  due  to  the 
fact  that  if  there  is  more  than  one  path  open  to  the  current, 
it  will  divide  and  a  portion  follow  each — in  compliance  with 
a  well-known  law.  As  has  been  previously  stated^  in  the 
single-trolley  system  the  earth  is  used  for  a  return  as  well 
as  the  rails,  and  usually  a  aupplementary  wire — in  many 
cases  the  telephone  wires,  which  are  grounded  at  both  ends, 
form  another  path  over  which  small  quantities  of  the  cur 
rent  used  for  propelling  the  cars  will  pass.  This  causes  the 
disturbance  complained  of.  It  may  be  of  interest  to  state 
that  the  quantity  of  current  necessary  to  disturb  telephones 
is  less  than  a  thousandth  part  of  that  used  in  an  ordinary 
electric  call-bell.  It  will  thus  be  easily  seen  that  we  do 
not  |X)ur  large  quantities  of  electricity  into  telephone  wires, 
as  the  statements  of  the  National  Telephone  Company 
would  lead  one  to  believe. 

The  advantages  of  the  single- trolley  syatem  may  be 
briefly  stated  as  follows  :  The  use  of  the  earth  as  a  return 
circuit  reduces  the  resistance  of  the  return  to  practically 
nil,  thus  requiring  but  little  more  than  half  the  quantity  of 
copper  required  for  a  metallic  return.  It  also  allows  the 
positive  and  negative  wires  to  be  kept  at  the  maximum 
distance  apart,  and  in  such  relative  positions  as  to  cause  the 
minimum  of  complications  and  difficulty  of  construction. 
thus  minimising  the  chance  of  failure  of  the  system.  The 
National  Telephone  Company^  having  been  advised  by  their 
electrical  engineer  that  the  use  of  the  single-trolley  system 
would  destroy  the  working  of  their  telephones  commenced^ 
in  1885,  an  insidious  warfare  against  all  tramway  companies 
asking  for  electrical  powers  unless  they  agreed  to  insert 
certain  protective  clauses,  copies  of  which  have  been  dis- 
tributed. Many  tramway  companies,  in  ignorance  of  the 
future  effect  to  them  of  these  clauses,  accepted  them  ;  others 
who  may  have  known  what  the  eSect  to  them  of  these 
clauses  would  bo  have  accepted  them  rather  than  fight  such 
a  strong  body  as  the  National  Telephone  Company  ;  and  in 
some  cases  the  matter  has  been  fought  before  committees 
in  both  Houses,  and  in  these  cases  with  some  considerable 
degree  of  success  on  the  part  of  the  tramway  companies. 

I  am  anxious  to  point  out  as  clearly  as  possible  that  any 
tramway  company  accepting  these  clauses  as  demanded 
entirely  debars  itself  from  the  use  in  the  future  of  the  best 
and  most  economical  system  of  working  tramways  known. 
It  is  fair  to  urge  that  in  all  questions  where  vested  interests 
claim  protection  there  should  be  a  certain  equity  allowed 
in  such  protection.  It  will  be  plain  to  all  those  studying 
these  clauses  that  there  is  no  equity  in  them,  and  although 
the  National  Telephone  Company  have  been  good  enough 
to  state  that  they  have  provided  an  equitable  arrangement 
by  inserting  an  arbitration  clause  at  the  end,  there  are 
gentlemen  in  this  room  who  will  agree  with  me  that,  pro- 
viding a  disturbance  to  the  telephones  did  occur,  such  is  the 
artful  manner  in  which  these  clauses  are  drawn,  that  the 
arbitrator  would  be  unable  to  give  any  other  decision  but 


in  favour  of  the  telephone  company,  and  this  baa  been 
admibtod  in  committee  by  Lord  Kelvin. 

The  question  before  us  is,  therefore,  on  what  grounds  do 
the  National  Telephone  Company  claim  protection  clauses  1 
They  are  a  company  possessing  no  statutory  power». 
Secondly^  they  only  hold  a  license  for  operaiion  from  the 
Postmaster-General.  Thirdly,  in  a  great  many  towns  they 
are  liable  under  their  agreements  with  the  local  authorities 
to  take  up  their  poles  at  seven  days'  notice,  and  on  theee 
grounds  the  author  claims  that  they  have  not  the  one 
essential  feature  for  the  obtaining  of  protection  clauses — 
that  is,  a  locus  stantii.  Vested  interests,  however,  are  so 
strong  in  this  country,  that  up  to  now  the  telephone 
companies  have  always  been  granted  that  loctis  standi.  It 
will  be  well,  therefore,  to  consider  that  snp{>o6ing  they  do 
|)03sess  in  equity  a  hnms  standi^  un  what  grounds  do  they 
claim  protection  ?  Mr.  Justice  Kekewicb,  in  his  judgment 
in  the  Leeds  case,  aays  he  has  had  ample  evidence  before 
him  to  show  that  the  single-wire  system  is  the  best. 

The  system  adopted  by  the  National  Telephone  Company 
in  England  is  admittedly  the  worst  in  use.  The  prices 
charged  in  London  are  higher  than  in  any  Euro|)ean  city, 
and  the  service  worse.  The  great  value  of  the  telephone 
service  is,  fiist,  secrecy;  second,  despatch:  neither  of 
these  do  we  obtain.  If  I  were  to  try  to  telephone  from 
Westminster  to  your  secretary  at  Finsbury,  it  would  be 
probable  that  after  about  10  minutes  I  should  l>e  told  that 
I  was  on.  After  an  exciting  five  minuter  of  "  Who  are 
you  1 "  **  Are  you  there  ? "  and  "  Spell  your  name,  please," 
and  so  on,  I  might,  in  answer  to  a  question  to  Mr.  Elliott, 
hear  somebody  else  asking  somebody  else  to  dine  with  him 
at  the  Caf^  Royal.  The  whole  of  this  is  due  to  the  adoption 
by  the  National  Telephone  Company  of  what  is  known  as 
the  single- wire  system.  The  use  of  this  system  is  essen- 
tially bad,  and  in  America,  France,  Sweden,  and  other 
countries,  and  by  the  English  Government,  has  been 
discarded. 

The  following  is  Mr.  Freece's  opinion  of  this  system, 
who,  as  you  know  doubtless,  ia  the  electrical  engineering 
chief  to  the  Post  Office,  and  one  of  the  greatest  authorities 
upon  telephones  in  the  world  :  **  The  only  really  effective 
mode  of  getting  over  disturbances  due  to  induction  between 
wire  and  wire  is  the  metallic  circuit  system.  The  British 
Post  Office  and  the  French  Telephone  Company  are  the 
only  administrations  that  have  decisively  adopted  this 
plan.  The  princifial  objection  raised  ia  that  of  expense, 
but  this  disappears  on  investigation,  for  while  the  prime 
cost  may  be  higher,  the  improved  service  leads  to  a  largely 
enhanced  income.  When  the  absolute  perfection  of  work- 
ing of  the  metallic-circuit  system  is  experienced,  it  ia 
remarkable  that  any  other  system  ever  should  be  con- 
templated. Human  nature  is  very  loth  to  admit  that  it  is 
wrong.  Thoae  who  have  matured  the  one-wire  system  do 
not  like  to  sweep  away  their  cherished  plans,  but  as  the 
systema  grow  it  seems  impossible  to  conceive  that  they 
continue  to  work  effectively  such  an  imperfect  plan.  The 
use  of  the  earth  is  essentially  bad,  and  it  admits  an  inSnity 
of  troubles.  The  double-wire  system  must  infallibly 
survive," 

These  opinions,  based  aa  they  are  upon  Mr.  Preece's  very 
wide  experience  on  the  subject,  appear  to  be  unanswerable. 
Not  only  ia  the  soundness  of  his  advice  generally  admitted 
by  electriciana,  but  it  is  well  known  that  if  adopted  it 
would  remove  the  cause  of  the  strong  complaints  made 
against  the  present  telephone  system  in  London,  comptaintd 
which  must  grow  more  and  more  frequent  as  the  electric 
mains  are  put  into  work.  If  therefore  a  new  system  offers 
itself  which  can  be  adopted  ivitfa  safety  and  economy  to 
supplant  horse  traction,  or  the  steam  tramway  engine,  it 
should  not  be  imperilled  at  its  commencement  by  the  action 
of  private  enterprise  possessing  no  statutory  powers. 

The  author  was  the  tirst  to  make  a  really  solid  attack 
against  the  introduction  of  these  clauses,  and  he  was  suc- 
ceseful  in  obtaining  a  clause  known  as  the  Wellingborough 
clause,  which  was  absolutely  satisfactory  for  his  purpose. 
In  the  second  fight  in  which  he  was  engaged  he  obtained  a 
clause  known  aa  the  Weaton  clause,  which  again  waa  a 
considerable  moiification  on  the  proposed  telephone  clausaa 
In  the  Sandgate  and  Hythe  case,  the  most  important  figf ' 
which  haa  ever  been  before  the  House,  the  question  wei 
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ly  into  the  coat  of  tbo  duplication  of  an  electric  traction 
im  versus  the  cost  of  duplication  of  the  telephone  system. 
lis  caae,  the  experts  employed  by  the  National  Tele- 
e  Company — viz.,  Lord  Kelvin,  Dr.  Hopkinaon,  and 
VederickBramwell — stated  that  the  cost  of  duplication 
e  electric  traction  system,  by  which  their  telephones 
d  not  bedisturbed,  would  be  from  £30  to  £40  amile.and 
the  cost  of  duplication  of  the  telephoae  system  would 
10.  168.  a  mile.  Knowing  how  impossible  it  would  be 
)6et  such  evidence  by  the  use  of  figures,  it  was  agreed 
cept  them,  and  we  stated  that  even  if  the  system  could 
orked,  which  we  denied,  it  would  cost  at  least  £1,000 
le  extra.  We  would  be  prepared,  however,  when  we 
\  to  put  up  our  electrical  installation,  to  give  a  cheque 
e  National  Telephone  Company  for  the  £40  a  mile  for 
I  to  do  it  for  us.  On  being  asked  by  the  committee 
her  they  would  accept  this  they  refused,  and  the  result 
ihat  the  committee  refused  to  give  bhem  any  clauses  at 
nd  also  made  them  pay  the  expenses  of  the  whole 
iry.  Perfect  faith  in  their  electrical  experts  is  not  one 
e  many  tailings  of  the  National  Telephone  Company. 
)U  have  all  no  doubt  followed  with  considerable  interest 
Ate  trial  before  Mr.  Justice  Kekewich  of  the  National 
)hone  Company  t'.  Graff  Baker.  The  result  of  that  action 
;hat  a  verdict  was  obtained  in  favour  of  the  tramway, 
le  ground  that  having  statutory  powers  to  use  elec- 
y,  wo  have  a  right  to  be  a  nuisance ;  and  1  wish  to 
your  attention  particularly  to  the  fact  that  Mr.  Justice 
iwich  stated  distinctly  in  his  judgment  that  be  con- 
ed that  he  did  not  feel  himself  bound  or  called  upon 
5cide  whether  or  not  the  telephone  company  had  a 
Qon-law  right,  and  he  also  thought  that  such  a  ques- 
fthould  be  settled,  not  by  a  judge  of  the  first  court,  but 
16  judges  of  the  Appeal  Court.  The  telephone  corn- 
have  Riven  no  notice  of  appeal,  and  we  can  only 
ose  that  it  is  because  they  are  afraid  they  will  be  told 
have  no  common-law  right,  and  the  result  of  such  a 
ct  would  be  that  having  no  common-law  right  they 
d  be  debarred  from  obtaining  any  locus  starulL  They 
therefore  been  content  to  rest  on  this  verdict,  and 
deliberately  attempted  to  throw  dust  in  the  eyes  of 
Board  of  Trade  by  writing  to  them  demanding  the 
lulsory  insertion  of  their  clauses  in  all  future  Board  of 
e  orders,  because  Mr.  Justice  Kekewich  has  said  that 
iving  tramway  companies  etatutory  powers  without 
Dsertion  of  their  protective  clauses  they  are  barring 
from  using  their  common-law  right,  and  this  is  the 
ide  they  intend  to  maintain  in  all  provisional  orders 
.ram way  Bills  of  this  session. 

berefore  wish  to  appeal  briefly,  but  at  the  same  time 
dly,  to  all  tramway  companies  and  their  advisers  that 
e  interest  of  tramway  traction  in  the  future  a  strong 
rination  should  be  forced  to  fight  the  grasping  demands 
e  National  Telephone  Company.  Such  a  combination 
Qow  been  formed  under  the  name  of  the  Electric 
;ioD  Aasociation.  Its  object  is  to  assist  tramway  com- 
n  who  are  members  of  the  association,  in  fighting 
lat  the  extortionate  demands  of  the  National  Tele- 
e  Company.  The  association  will  have  the  ser- 
of  the  beat  counsel  obtainable,  and  the  best 
rt  evidence  at  their  command,  and  will  also  be  willing 
ssist  towards  the  expenses  incurred  in  opposition, 
naiderable  sum  of  money  has  already  been  subscribed 
le  leading  electric  traction  firms,  and  I  urge  you  all  to 
no  members  of  this  association.  The  subscription  fee 
lall.  This  is  for  the  purpose  of  inducing  a  large 
ler  of  tramway  companies  to  come  in,  as  their  moral 
[>rt  is  of  as  much  importance  to  ua  as  their  money 
particulars  of  this  association  are  before  you,  and  you 
see  that  any  subscriber  to  the  amount  of  100  guineas, 
representative  of  sums  to  that  amount,  ensures  a  repre- 
>tion  on  the  committee. 

Qloa. — Islington  has  determined  to  follow  the  lead  of  St. 
luSf  and  to  ruuiuci{)alme  the  nupply  of  electric  light.  The 
y  has  unanimously  adopted  the  report  of  itA  committee  to 
Dto  operation  as  soon  as  possible  the  "  Islingbon  KLectric 
ing  Order,  1893."  to  eatabliah  a  central  station  for  the  parish 
an  installation  capable  of  supplying  20,000  lara^is  of  tj  c.p. 
N>  arc  lAmp«  fur  street  lighting,  and  to  borrow  £60,000  to 
i  t  tho  required  site  and  plant. 


THE    DISTRIBUTION    OF     POWER    BY   ALTERNATE- 
CURRENT  MOTORS. 

BY   ALBION   T.   SNELL,    BXEUBEB. 

(Omtiniied  from,  pat^e  S79,) 

[Ehratum  —On  [lage  379  of  la»t  week,  column '2,  line  S,  read  : 
*'  the  croea-aection  of  the  common  return  must  be  increased  by  1*4 
times. "] 

5.  Triphaak  ou  Dkbiistrom  Cibcuits. 

An  inapection  of  Fig.  3  will  show  that  in  order  to  reduce  the 
variation  of  the  hold  inngnetxBin  it  u  preauraably  nocesBary  to 
iiicrejiso  tho  iiumbur  of  circuits.  Take  four  with  phase  differ- 
eiicufl  uf  45dug.  The  lield  excitation  will  be  nearly  constant, 
but  eight  wires  will  probably  be  retiuired  ;  for  it  is  doubtful 
whether  common  returns  siiuilar  to  a  diroot-current  tivu-wire 
system  wuuld  be  practicable. 

Vet  the  next  advance  in  multiphaso  working  was  madft  by 
using  three  ciruuite  with  currents  aiffuring  by  120deg  in  phase. 
Since  the  phase  diflerence  is  increased  this  does  not  seem  a  self- 
evident  improvi^ment  ;  but  on  closer  study  it  ia  seen  that  tho 
excitation  is  more  constAnt,  and  that  the  algebraic  sum  of  the 
three  currents  is  etjual  to  zero. 


Fio.  i.— Three  Periodic  CurreaU  Separsted  by  s  Pbu«  Dilterence  of  ISOdes. 

In  Fig.  4  let  A,  B»  and  G  repreBent  three  periodic  currents 
separated  by  a  phase  difference  of  I20deg.  ;  and  let  tho  instan- 
taneous values  of  the  currents  be  aeverally  represented  by  C,, 
Cg,  C3.     Thus— 

C,  =  K  Bin  a (1) 

€2  =  Ksin/o  -|iry (2) 

C3-  KsinCa  -  ^^\ (3) 

And  Ci  +  C,  +  C3  =  0  by  hypothesis.     For 

K  /flin  a  +  sin  I  o  -  ^  "■)■**■"*  f**  "  t""  )|  =  0, 
which  ia  easily  proved  te  be  the  case. 


r 


-f- 


1^. 


Pio,  6.— ParaUoI,  or  Cloftod  Circuit,  or  Flo.  0,— Drehatrom  Dynamo  Cooplad 

Triangle  DrehBtrorn  CoupUiitf.  to  a  Motor. 

Drchstrom  working  is  accomplished  by  parallel  or  series 
coupling  of  the  circuits,  the  two  methods  being  severally  known 
OS  the  star  and  triangle  systems.  The  author  regards  as  the 
field  magnet  that  part  of  the  machine  in  which  the  rotary  field 
is  produced.  In  a  triphase  motor,  then,  the  field  magnet  will 
be  that  part  which  receives  the  Drehstrom  from  the  mains, 
regardless  of  whether  it  rotates  or  not.  In  the  dynamo  there 
can  be  no  confusion,  for  the  field  magnets,  in  present  designs  at 
any  rate,  always  rotates  and  are  excited  by  a  separate  direct 
current.  In  this  paper  large  capitAla  are  used  to  distinguish 
the  main  carrying  the  Drehstrom,  and  italics  to  c'enote  the 
three  windings  on  the  field  niagnets  of  the  motor,  or  the  arma- 
ture uf  the  dynamo.  Surtiios  are  used  to  mark  the  phase  order 
of  the  circuits.  It  is  also  assumed  that  the  effective  values  of 
the  current  are  read  by  dynamometers,  and  tliat  of  pressure  by 
voltmeters  of  the  hot-wire  or  electrostatic  type. 

The  parallel  or  closed  circuit,  or  triangle  coupling,  ia  shown 
in  Fig.  5.  Let  Ap  A,,  A3  be  the  etteotive  values  of  the  several 
currents  flowing  in  the  mains,  and  a.,  a,,  Oj,  the  corresponding 
effective  currents  in  the  coils.  Also,  let  Ep  E^,  E,  be  the 
effective  pressures  at  the  torminals  of  rr,.  a,,  a,.     And  assume 


A,  -  A.^  =  A3  ;  then  l^^ 


»(,„  and  E|  =  E;.  -  E3.     Aiid  let 


there  be  no  self-induobiyii  or  caiwwity. 


404 


THE  ELECTRIC Al.  ENGINEER,  APHIL  21,  1893. 


I 


With  these  aflisuniptiorts,  since  a  is  in  phase  with  c,  and  A 
lies  30doK.  removed  from  a,  it  follows,  if  the  inainB  be  fed  with 
a  combined  three-phase  current  (as  in  Fig.  6),  that  the  current 
in  one  main  will  oiffer  in  phase  by  30dog.  from  the  pressure 
between  it  nnd  the  two  other  mains.  This  is  seen  to  be  the 
case  from  the  geometrical  relationship  of  the  coils  nnd  the 
mains.  And  it  can  also  be  proved  that  the  effective  value  of 
the  current  in  each  of  the  mains  is  equal  to  1  '732  times  the 
effective  current  in  each  of  the  coils,  when  the  circuits  arc 
equally  loaded.  In  Fig.  6a  let  the  currents  in  the  mains  and  in 
the  coils  be  considered  positive  wlien   Bowing  in  the  direction 

^^ . 


PtO.  6k. 


indicated  by  the  arrows,  and  let  the  phase  and  magnitude  rela- 
tions of  those  currents  bo  roproaonted  by  Fig.  6b.  Then  if  the 
diagram  6b  be  supposed  to  revolve  uniformly  around  its  centre, 
the  length  of  the  projections  of  the  sides  nf  the  diagram  on 
any  straight  line  will  represent  the  instantaneous  values  of  the 


FlQ.  6b. 

corrMponding  currents  ;  for  it  is  plain  that  these  projectionB 
satisfy  all  the  necessary  conditions — viz. : 

^' 

All    instantaneous    values — i.'.»    the 

lengths  of   the   projections  of    the 

corresponding  sides  of  Fig.  6b. 


A,  =  Oi- 
A,  +  Aj  +  A3= 
»!  +  Og  +  a^  = 

Again,   the   sides  of  the  diagram   6b  are    proportional  U*  tiie 
effective  values  of  the  corresponding  currents  ;  and  if  the  load 
be  equally  distributed  between  the  three  mains,  then  for  effec- 
tive values, 
A,+A,+Aa=0;  and   rt,  +  a^-fa^=0  ;    and  Ai  =  2  Oj  sin  60deg,; 

or,  generally,  A  =  1'732  a. 
The  above  demonstration  was  suggested  by  Dr.  Sumpner. 

By  a  similar  diagram  the  relation  between  the  effective 
pressures  on  the  coils  and  mains  in  the  open  or  star  arrange- 
ment can  be  Bhown  to  be  E  =  1*752  e.     See  (fc)  of  this  section. 


Pig.  7.— Dluram  of  R«lfttlve  FoiltiDn  of  Coirea  of  Can-ents  Id  Hftlna  and  ColU 
of  m  Ckued.Type  Combined  Drehatrom  Clrcuil  with  no  Self-induction  or  capacity. 

The  relative  position  of  the  phases  of  currents  and  pressure  in 
the  mains  and  coils  of  a  combined  Drehstrom  circuit  of  the 
closed  type  with  no  self-induction  are  shown  iu  Fig.  7  (E  and  c 
have  the  same  value,  and  coincide  in  phase).  It  will  be  seen 
that  the  maxima  of  the  currents  in  the  mains,  A,  are  always 
midway  between  those  of  the  coils,  ff,  and  that  the  phase  differ- 
ence between  them  is  SOdeg. 

(6)    The  sorioB,  open  circuit,   or  star  coupling  is  sliown   in 
Fig.  8.     Ab  before,  let  there  be  no  self-induction  or  capacity, 


and  let  A^=  X.j  =  A^;  a. 


a^  \  and  E,  =  E^  =  Ej.     Now, 


since  the  mairs,  A,  are  m  series  with  the  coils,  a,  and  there  ia 
by  hypothesis  no  self-induction  or  capacity,  Aj  =  a^,  Ag  =  a,, 
and  Aj,  =  «,«  But  the  pressures  between  the  mains  are  not 
the  same  as  those  at    the  coil  terminaU.      And   t  will  lag 

SOdeg.  behind   E  and   will    be    numerically   equal    to    _~— ' 

E 
^^'  ^'^^y-^~Z7n — •  *nd  therefore  K  =  1752  e. 
Sam  OOdeg, 


The  phases  of  current  and  pressure  in  a  combined  Drelutroa 
circuit  of  the  open  typo  are  shown  in  Fig.  9  (A  and  a  have  th^ 
same  value,  and  coincide  in  phase). 

The  conclusions  thus  arrived  at  arc  true  only  on  the  assump 
tions  (a)  that  the  coils  themselves  have  no  self-induction,  ftnfl 
(6)  that  both  the  coils  and  the  mains  are  eijually  loatled.  The 
first  condition  is  never  found  iu  practice,  and  the  sewjnd  ia  'Jnlj! 
likely  tn  obtain  with  small  motors,  and  then  only  in  an  approxn 
mate  degree.  The  effect  of  solf-induction  ia  t«)  cause  thccurrenr 
in  the  coils  to  lag  behind  the  pressure  at  the  tenninals.  To 
measure   exactly  the  power  of  a  Drehstrom   system,  then,  i 


Ho.  8.— A«rlw,  or  OpoD  Circuit,  or  Star  Drehitrom  Coof  llog. 

complicated  task  ;  but  it  can  always  be  done  by  measuring  1 
work  performed  in  each  of  the  sejMrate  circuita  and  adding  tbe~ 
(piantibiea. 

In  Fig.  5,  theenetcy  =  3rt  c  =3E    -^     =  EA  l'732if  the 
^  ^  1-732 


three  circuits  bo  equally  loaded 
or  capacity. 


and  there  be  no  sclf^inductinn 


Olacram 

ColU  ami  Malnaof  thoOpcn-Tjrpe  Cijmhinwl  Drehstrom  Circuit  wttJb  no.Vlf- 
iDiluction  or  Capacity. 


In  Fig.  8,  also,  the  energy  =  3  a  «>  =  3  A 


£ 


=  E  Al'732. 


1-732 
on  the  same  aaaumptions. 

So  it  appears  if  there  bo  no  self  induction  and  an  equal  h 
in  each  circuit,  that  the  number  of  amperes  in  one  of  the  main 
multiplied  int^i  the  pressure  between  two  mains  xwUi  1*732  giv 
the  power  in  watts.  If  there  be  self-induction,  the  ab<>ve 
quantity  must  be  multiplied  by  tlic  cosine  (jf  the  angle  of  hig 
between  the  current  and  the  pressure.  Tlie  energy  absorbofl 
by  a  motiir,  therefore,  will  be  expressed  by  E  A  1732  cos  V, 
where  ^  is  the  angle  of  lag. 


1 

voa^       I 


J^ 


±^ 


no.  0A. 

If  the  three  circuita  be  equally  loaded, 
measured  by  one  wattmeter  (soo  Fig.  9a).     Put 
in  one  of  th         ' 


the  power  can 
the  current  coil 


sum  of  the  two  readings, 


e  mains,  say  Aj,   and  take  two  readings,  one  with 
The  power  will   be  equal  to  the 


the  pressure  coil  coupled  between  A,  and  A^  and  one  with  it 
coupled  between  A^  and  Ag.        ' 


J^*»- 


FIO.  OB. 

And  if  the  load  be  unequally  distributed,  two  wattmeters  i 
required  (see  Fig.  9b).  Place  the  current  coils  in  two  of  the 
mains,  say  A|  and  A.^,  and  couple  one  pressure  coil  between  Aj 
and  A,,  and  the  other  between  A^  and  A3.  The  power  is  then 
the  sum  (^f  the  two  wattmeter  readings. 

The  author  is  indebted  to  Dr.  Sumpner  for  the  above  methods 
of  measuring  the  power  in  multiphase  circuit*  by  wattmeters. 
They  are  also  applicable  for  readiii);  power  with  direct  currents. 

In  part  (a)  of  this  aeotion  it  was  shown  that  with  combmod 
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three-phase  currents,  even  when  neglecting  the  Belf-iiiducfcinn  of 
the  cinlii.  there  iaaconstHut  phase  tlifference  between  the  current 
»nd  the  line  pressure.  Tliis,  although  nut  in  itself  a  direct  luiw, 
U  Uie  cause  of  great  ditticalty  in  measuring,  regulating,  and  con- 
tnillitijj  the  currents,  and  also  reduces  the  output  for  a  given 
weight  nf  material.  Hence  it  has  been  fmnid  expedient  to  work 
the  dynamo  circuitB  unconnected,  and  to  use  six  or  more  sepa- 
rate coils.  The  currents  from  those  are  o^nibined  by  a  suitftblu 
traiufurtner  so  as  to  convert  the  secondary  currents  into  a  com- 
bined high-tenaion  rotary  current  with  pbaae  differences  ff 
120deg.  This  high-j>russure  current  is  rodiiucd  at  tlic  motor 
end  of  the  lino  by  another  suitable  tratisfornier,  and  sub-divided 
a*  retjuired.  In  the  tninsfomiers,  wiya  Mr.  Dobrowolftki,  thore 
i&  not  the  same  cunst^int  diflforence  of  phase  of  50deg.  (bctwoei) 
the  current  and  the  pressure),  but  owing  to  the  connections  of 
the  secondary  culls  the  transformation  ratio  is  not  e<iual  to 
that  between  the  primary  and  secondary  turns,  so  the  latter 
mu*t  be  increased  to  the  extent  of  this  diiference.  The  ratio  is 
2:1"732,  or  a  difference  of  14  per  cent,  neglecting  all  losses 
from  other  causes  than  the  connections.  The  etticiency  of 
Drehstrum  tranafoi'mers  is  probably  not  i|uibu  so  high  as  that  of 
■iogle-phase  ones,  but  it  is  not  much  less,  and  when  the  advan- 
tages of  low-pressure  dynamos  and  motors  with  high-pressure 
transformers  la  fully  appreciated,  the  alight  di3*erence  in 
efficiency  appears  insigniticant. 

The  next  point  for  consideration  is  the  pulsation  of  the  mag- 
netism in  the  rotary  Held.  This  is  not  a  simple  matter  to  repre- 
sent in  a  graphic  manner,  for  the  magnetic  tield  is  not  merely  the 
FMult  of  the  inducing  currents  in  the  Drehstrom  coils,  but  it  is 
also  largely  affected  by  the  fre<iuency  and  magnitude  of  the 
induced  currents  in  the  closed  coUsof  the  armature,  which  vary 
from  inst-ant  to  instant  with  every  Buctuation  of  load.  The 
fre*^iuency  of  the  induced  currents  will  always  be  loss  than  that 
of  the  exciting  current— attaining  its  highest  value  at  full  ln;Rl 
when  the  slip  of  the  arntature  is  greatest.     It   is  expressed  by 


-,  where  N  =  tho  number  of   rovoIulioiLs  of   the   magnetic 


I 


60 

deld  per  minute,  and  rt^^tluitof  the  armature.  (If  N  =  2,400 
and  n=  1,920,  then  the  fre«|uency  will  ho  eight  per  second.) 
The  averai^e  pressure  acting  in  the  cIosimI  citils  will  be  given  by 
the  expression  K  C  F  */  10'^, 

where  K  =  a  constant  ; 

O  =  the  number  of  turns  counted  all  round  the  pcriplirry 
of  armature  ; 

F  =  the  average  number  of  lines  of  force  from  ttue  \m\r 
of  poles  ; 
and  a  =  the  number  of  nltomations  per  sccimd  of  the  arma- 
ture induced  currents. 

In  determining  the  excitation  for  nuilti[}lHiav  motors  and 
dynamos,  it  is  therefore  necessary  to  maku  two  calculations, 
one  for  full  and  one  for  light  load,  just  aa  with  direct-current 
machines. 


•  * 


>v-v^..-^.^^ 


V^7 


Fxo.  la— Dtigrun  of  the  Excitation  FlacttiatiooB  in  a  Combined  CloMd-Type 
Drehitrum  Circolt. 

It  IB  clear  that  it  is  not  possible  to  represent  the  changes  of 
the  rotary  field  magnetism  by  a  general  diagram.  Fig.  10 
shows  diagrammatically  the  relative  position  of  the  current  and 
pressure  curves  in  a  combined  Drehstrom  circuit,  with  the 
resultant  excitation,  assuming  the  armature  reactions  to  have 
no  effect — i.e.,  the  field  and  armature  are  supposed  to  rotate  at 
nearly  the  same  speed.  An  arbitrary  angle  of  lag  of  30deg. 
between  the  pressure  and  the  current  in  tho  exciting  coils  has 
been  assumed,  and  the  curves  have  been  drawn  to  suit  the  sine 
law.  The  pressure  is  shown  in  Ej,  E;.,  E;t,  and  the  current  in 
^1*  ^v  f'a-  The  reouUaut  excitation  is  indicated  in  curves  It, 
R,  R,  the  limits  of  which  are  2a  and  1732  a,  a  mean  difference 
of  about  7  per  cent.  If  tho  magnetism  varied  as  the  excita- 
tion, then  the  same  fluctuation  would  occur  in  tho  rotary  field, 
but  owing  to  hysteresis  and  oddy  currents  the  moan  variation 
is  probably  not  much  more  than  half  as  great,  say,  from  4  tn  5 
per  cent. 

Now,  the  torque  will  vary  with  the  ampere-turns,  the  fre- 
quency of  the  current,  and  the  njamber  of  lines  of  force  in  tKe 

where  ia  =  the  armature 


armature  ;  or,  the  torque  = 


CigF  a 


H  current,  and  Kj=»a  constant,  and  the  other  symbols  have  tho 
■  same  signilication  as  above.  Tho  magnetism  is  determined  by 
K   the  iield  excitation,  and  the  number  of  turns  of  wire  is,  of 

■^ Zl 


course,   fixed  for  n  given  armature  ;   hence,   to    increase  the 
tonpio,  it  is  necessary  that  the  armature  rotate  more  slowly. 

The  *'slip  "  increases  both  the  fre<]uency  and  the  magnitude 
of  the  armature  current,  thereby  weakening  the  resultant  field 
and  Utwering  tho  current  E.M.F.  of  the  Hold- magnet  coils,  and 
allowing  more  current  to  flow  in  the  exciting  circuit.  But  since 
the  total  magnetism  decreases  as  the  armature  current  increases, 
there  is  a  point  at  which  the  torque  is  a  maximum.  This 
corresponds  to  a  definite  current,*  which  is  nut  the  starting  or 
maximum  currunt,  and  hence  those  motors  do  not  exert  their 
grejitest  effort  at  starting.  In  order  to  avoid  large  rushes  of 
current  wbon  clo.sing  the  exciting  circuit,  it  is  advisable  to  insert 
variable  resistances  in  aeries  with  the  armature  windings.  This 
is  specially  necessary  with  large  machines,  and  it  appears  pro- 
l>ablo  from  this  reason,  as  well  as  from  other  considerations, 
that  large  Drehstrom  motors  will  always  be  designed  with 
aUtionary  armatures  and  revolving  field  magnets. 


Fid.  ii.~Coi]ibiu64  S«rlwi  and  Piirallel  Drelutrum  Coupltngi. 

So  far,  if  the  difficulty  of  measuring  the  i>owerl>e  disregarded, 
tlif  main  [unnt  calling  for  improvement  zippears  to  be  the  mag- 
netic iiulwitiiin.  Tho  moan  variation  d»>e8  not,  thoorctiadly, 
exceed  7iicrceut.,  and,  practiwdly,  probably  not  5  per  cent. 
In  order  t-o  atill  further  decrease  this,  Dobrowolski  has  devised 
a  veiy  pretty  combination  of  tho  open  and  closed  type  windings, 
which  reduces  the  mwin  variation  of  the  excitation  to  3*5  per 
cent.,,  when  tlic  niav'notic  field  should  be  practically  constant. 
The  winding  ia  shown  diagracnmatiadly  in  t  ig.  11,  and  is  known 
as  tho  double-linked  winding.  The  ooiU  indic^tted  by  the 
symbfilfiw,',  j^',  ^r^',  Hre  sovendly  wound  in  two  |>amllel,  ISdeg. 
removed  from  the  clustwl  coils,  e,,  ti«.  *»,.  The  complications 
invnhofl  are  cimKidcrable,  and  the  gain,  perhaps,  not  comirien- 
Hunite  wirli  thoni,  yet  for  Urge  machines  the  device  may  prove 
useful. 

There  are  .vnne  imporl.int  jKunta  to  be  noticed  between  the 
series  and  [MvraHcl  fonnoctions.     It  has  l>een  shown  that  with 

the  series  coupliue  e=  (see  Fig.  8),  and  that  the  cuiTCUts 

^     ^       1-732 
in   the  coils   and    mains  are    the   same,  and   in   the   parallel 
device  (see  Fig.  5),  that  each    coil  carrioB  a  current  Gf{\X9\  to 

,  and  that  tho  pressure  at  the  coil  terminals  corresponds 

to  the  pressure  between  the  mains.  These  differences  are  sug- 
gested by  the  terms  parallel  and  series,  which  are  in  tliis  respect 
more  apt  than  those  of  triangle  and  star. 

Now,  the  magnetising  effect  exerted  by  a  given  number  of 
turns  of  wire,  and  a  definite  effective  current  in  the  mains,  will 
be  different  with  the  two  kinds  of  windings. 


Kw.  V2. 


Km.  13. 


t'.iusitler  Figs.  12  and  13,  which  severally  represent  the 
parallel  and  series  ojuplings,  and  the  direction  of  current  at  the 
instant   when   tlie  Drehstrom   is   entering  by  one   main   and 

•  It  is  clear  that  the  particular  current  for  maximum  torque  Is 
dependent  mainly  on  thfl  ma^itnde  of  the  armature  reactions, 
and  if  the  latter  were  sufficiently  small  the  greatest  torque  might 
be  obtained  at  stsrtmg.  as  is  the  case  with  a  series-wound  direct- 
current  machine.  \A'^ith  commutatorless  Drehstrom  motors  it  is 
probable,  in  the  author's  judgment,  that  the  maximum  effort  will 
be  obtainwl  with  a  current  little  greater  than  that  retiuired  for  tho 
greatest  output. 


J 
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returning  eijually  by  the  two  others.  Let  a  be  the  number  of 
turns  of  wire  in  one  coil.  Then  the  total  ampere-turns  tn 
the  parallel   device   is    n   A,   and   in    the  series  airHngoment 

—  n  A.  Therefore,  the  maguebising  effect  and  also  the  self- 
induction  of  the  series  device  ia  greater  than  that  uf  the  parallel 
for  a  given  current  and  a  fixed  number  of  turns.  Now,  the 
total  power  absorbed  by  the  two  circuita  rajiy  be  made  the  same 
by  a  prtiiper  adjustment  of  pressure  and  fre'|uency  :  but  since 
the  lag  is  involved,  a  complete  solution  is  not  very  siuiple. 
Probably,  however,  a  few  ex{>eriments  made  with  differont-sizod 
machines  will  do  more  to  assist  the  constructor  than  pages  of 
mathematical  theory. 

It  must  bo  borne  in  mind  that  the  triphase  ayatom  has  not 
been  definitely  proved  to  be  superior  U>  the  diphaae,  and  ilie 
leading  authorities  on  the  subject  difl'or  strongly.  Horr 
Dobrowolski  siiys  that  ^'  tlio  diphnae  current  now  belongs  to  the 
past,"  beeauso  in  piiictice  machinoa  give  curves  departing  so 
widely  from  sine  functions.  He  admits,  however,  that  if  the 
phase  differences  of  current  and  pressure  be  the  same  in  each 
of  the  two  circuits,  and  follow  a  sine  law.  the  work  is  the  same 
in  each  at  the  same  instant.  Messrs.  Brown,  Kelly,  St^mley, 
and  Kapp  all  maintain  that  there  is  little  to  chose  botwueii 
the  two  systems  from  this  point  of  view  ;  and  Mr.  Brown 
further  states  that  ^*  his  extensive  experience  witli  multiplmau 
currents  shows  that  tw(»  or  three  ph»ise  motors  of  similar  out- 
I  puta  are  n)uch  the  same  machines  with  regard  Us  their  rc- 
'  spective  efficiency,  starting  toniue,  weight,  and  apparent  watt 
consumption.  This  holds  good  for  synchronous  as  well  as  iiuu- 
aynchronous  machines."  It  ia  generally  admitted  tlmt  the 
Drehstrom  presents  many  dithcultiea  for  lighting,  and  still  more 
for  a  combination  of  lighting  and  power  work  ;  but  cuntinental 
engineers  have  to  a  large  extent  succeaafully  overcome  these. 
Whereas,  on  the  contrary,  the  diphase  aystem  admits  of  aa  a 
simple  treatment  as  the  single-phase  one.  Itappearstobe  therefore 

Srobable  that,  if  multiphase  currents  come  into  general  use,  the 
iphase  may  be  employed  chietly  for  combined  light  and  power 
distribution,  and  that  the  Drehstrom  may  find  its  field  of  use- 
fulness in  transmission  and  distribution  of  power.  Kxporienct^ 
alone  can  settle  these  points. 

6.  PRAcmcAL  Application  of  the  Drehstrom. 
With  a  view  of  adding  to  the  somewhat  scanty  practicjil 
information  on  the  subject  of  multiphase  working,  the  author 
propoaea  to  lay  before  the  Instituciuu  a  few  tests  of  twu 
Drehstrom  machines,  designed  and  built  by  himself  some 
18  months  ago.  These  machines  were  lidapted  from  luateria] 
at  hand,  and  were  built  under  restrictions  as  to  coat  and  time, 
and  thus  can  only  be  regarded  as  rough  eKi)erimentai  dcsijtns. 
The  dynamo  was  a  (iramme- wound  lO-unit  two-pole  shunt 
machine,  designed  to  give  160  volts  and  60  amperes,  at  a  speeil 
of  about  1,000  revolutions  per  minute.  Three  insulated  copper 
rings,  with  suitable  brushes,  were  fitted  around  the  cummutatui 
and  connect«tl  t<»  the  windings  of  t?ip  jirnmture  at  pointa  ISOdeg. 
apart.  The  nrdiimr)'  commutat^>r  and  Inuahea  were  left  intact, 
80  that  bi'th  direct  and  triphase  currents  could  be  taker*  from 
the  armature  ;  and  the  field  was  separately  oxcite<l.  At  a  spootl 
of  720  revolutions  per  minute,  the  freijuency  was  12  -^^  per 
lecond.     This  ,was  afterwards  increased  to  30  '^^^  by  raising 

r  the  sneed  of  the  armature. 

The  mot^jr  was  specially  built,  and  had  a  laminated  ring 
magnet,  with  Gramme  windingH^  and  a  closed-circuit  armature. 
It  was  estiniat'od  to  give  3  b.h.p.  at  abont  1,200  revolutions  per 
minute,  and  the  gross  weight  was  approximately  3001b.  The 
armature  plates  had  holes  drilled  parallel  to  the  shivft  and  a.^ 
uear  to  the  perijthery  as  possible  without  breaking  throu;{h. 
In  these  were  placed  lengths  of  No.  4  S.W.G.  copper  wire, 
insulated  from  the  pUtos  and  suldorod  at  either  end  to  masaivu 
copper  rings.  The  Held  winding  consisted  of  six  coils,  each 
containing  68  turns  of  No.  6  S.W.G.  copper  wire,  and  having 
a  resistance  of  0055  of  an  ohm.  (Opposite  coils  wore  joined  in 
series  with  each  other,  bo  as  h>  muke  three  separate  circuit.*, 
each  of  136  turns  and  0*11  of  an  ohm  rcsisUince,  which  coidd 
be  connected  in  star  or  triangle  fashion,  as  desired.  This  motor 
proved  to  bo  a  very  effective  machine,  having  considerable 
tori|ue  at  starting,  and  a  s^ieed  regulation  (juite  as  good  as  a 
direct-current  machine  of  similar  output.  The  only  instruments 
available  for  taking  electrical  moasuremonta  were  a  Cardow 
voltmeter  and  a  Siemens  dynamometer  ;  hence  it  was  not 
possible  to  measure  the  angle  of  lag,  or  estimate  the  true  watts. 
The  experiments  made  with  the  dynamo  and  motor  are  shown 
in  the  following  curves  and  tables,  which  at  this  stage  may  be 
instructive,  since  they  show  the  <>rder  and  direction  of  the 
difficulties  met  with  in  Drehstrom  working. 

{a)  Prtlittiinary  £xpt:riin^nts  with  the  Ihjnamo. 
The  three  copper  rings  were  connected  to  points  in  the  wind- 
ing at  120deg.  apart,  the  Gramme  winding  being  otherwise 
untouched.  The  arrangement  is  diagram  ma  tically  represented 
by  Fig.  14.  The  field  was  seiwiratoly  excited  by  3'05  amperes, 
and  the  speed  was  kept  at  710  revolutions  per  minute.  The 
load  was  absorbed  by  iron  8[iirHl   iHSsiitjLnces   with  smtilt  scU- 

mduction.     ile»dingB  were  taken  of  the  direct  pressure  ;  the 


alternating  pressure  at  the  ends  of  the  three  coils,  a. ,  a,,  Oj  ; 
and  the  current  in  each  of  the  three  mains.  A,,  A^  A,  (ace  Fig. 
15,  curves  2  and  3).  It  was  found  that  with  the  armature  on- 
loaded  the  pressure  developed  by  each  coil  was  practically  the 
same  ;  this  was  also  the  oaaa  when  they  were  equally  loaded  (see 
Fig.  16),  But  it  fell  rapidly  as  the  current  increased^  and  so  a 
considerable  dilVereuce  coidd  bo  made  between  the  pressure  of 
the  three  circuits  by  simply  giving  dilTerent  loads  to  e«ch  of  them. 


^JJ^"" 


Fio.  14.— ConneoUons  of  Drohatrom  Dmamo,  CoUa  tn  S«riM. 

The  magnetic  induction  of  the  armature  aire,  curve  1,  Fig.  15. 

was  calculated  from  the  usual  fornmla,  Ea   =   — ^-^     where 

£(i  Oiiuals  tliQ  total  numl>er  of  volts  in  the  armature,  A  tbe 
number  of  turns  counted  all  round  the  armature,  N  the  total 
flux,  and  n  the  number  of  revolutions  i>Qr  second.  It  will  be 
seen  that  the  values  of  tbe  induction  measured  were  all  small 


no.  16.-Ciirre  I.  Iiuluctlon  in  Arm&tnre  Core.     Curve  3   Direct  Pt^sacrs. 
L'nrvr  H.  AltematitiK  PrebHnrc.    Curve  4.  Apparent  Watts  In  each  Ctrcnft. 

The  fre<|uency  was  12  per  second.  These  conditions  were  nut 
the  most  favourable,  it  is  true,  but  they  showed  the  detrimcnbd 
ell'octs  of  internal  rcaisUince  and  self-iuduclion  in  not  only  v^i- 
atrictiug  the  output,  but  also  in  iitTocting  the  regulation  of  the 
pressure  of  distribution.  It  will  also  be  seen  that  the  direct 
pressure  is  higher  than  tliHi  of  the  alternating  in  the  proportion 
of  158  to  94  on  open  circuit,  and  with  20  ampci"os  in  each  branch 
(or  a  total  of  1*732  x  20  =  34*64  from  the  combined  circuit)  iii 
the  proportion  of  124  to  70.  This  differmic©  is  to  be  oxpocte<l, 
since  the  alternating  pressure  is  the  average  value  of  120de;^. 
of  the  differential  curve  of  potential  ;  and,  further,  when  the 
armature  is  loaded,  the  self-induction  probably  increases  the 
difference  between  the  two  values.  The  apparent  output, 
curve  4,  Fig.  15,  estimated  by  tho  product  of  effective  amperes 
and  volts,  is  found  to  be  a  maximum  with  about  22'5  amperes 
in  each  circuit,  or  39  in  all.  The  current  was  next  increased 
in  each  circuit,  so  aa  to  find  the  alope  of  the  external  charac- 
teristic curve.  It  WfM  found  to  steadily  fall  at  about  the  same 
sU>pe  until  37*5  amperes  were  reached,  corresponding  to  a 
torqu*  due  to  65  amperes,  this  current  being  rather  more  than 
that  designed  for  the  armature.  At  this  point  the  belt  began 
to  slip,  and  the  experiment  was  stopped.  It  is  clear  that  this 
class  of  dynanui  can  be  safely  overloaded  for  short  periods. 

The  winding  of  the  armature  was  next  divided  into  six  equal 
piuts  and  oppusitc  sections  were  joinod  in  p/irallel  (see  Fig.  17). 
The  copper  rings  wore  then  connected  as  before  to  iH»ints  at 
120dog,  from  each  other.     Each  of  tho  three  circuits  had  uow 
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only  half  as  many  turns  ua  with  the  c*iupliiig  shown  in  Fig.  14, 
and  one-fourth  the  resialjince.     Tlie  effect  of  this  alteiAtitjn  wtifj 


Tn.  l&~-KaU  nCPreunrR  at  TuTDinaU  of  Drrhttitiiu  Dyiiiuno  with  Armnture 
CoUi  Coupled  u  ill  FIs.  U.  Curvr  1.  Oirtr  Oiie  Clnrnlt  txtadM.  rnrvi!  9. 
All  Ttirett  riKultd  BauaJly  Louted. 

the  intenial  reBist/ince  of  the  armature,  h\u\  hIso,  pre- 
,    Ui  reduce   the    Belf-iaduction.     The   cxoitAtiim   waa 


Flo.  lT.-43oniiaoUoiii  of  Drebttrom  Dyaauio,  Opp<Mtt«  CoUs  lu  Ptrtltol. 

maintained  as  before  at  3*05  amperes,  and  the  speed  also  at  710 
rcvohitions.     The  posult-*  nhtnined  frcnn  the  two  couplings  are 


.  18.— Fan  of  Pr«aittro  «t  T«rmltiaU  uf  Orehatrom  Dynamo  wttb  Armature 
OutU  Cooplod  u  In  Fig-  17.  Curvei  1.  Oaly  Ou«  Oiroult  Loaded.  Cuma  S. 
All  Tliree  (Hrcalta  Equftlljr  traded. 

hown  in  Figa,  16  und  18  respectively.     It  is  noticeable  that 

he  parallel  winding  has  not  materially  affected  the  apparent 

DQtput  of  the  dynamo.  The  effective  number  of  turns  in  each  ooU 


is  iinly  one-half  that  with  the  aeries  winding  ;  and  therefore  for 
the  name  heating  effect  the  number  of  amj)ero8  ia  twice  as  great. 
T(j  conipjire  the  twu  output-s,  then,  it  is  necessary  with  the 
series  arrangement  tu  take  only  half  as  many  amperea  as  with 
tho  ]>arallel  one.  Keforring  to  Figs.  16  and  18,  it  is  found 
thiit  the  appfirent  watts  ab  710  revolutions  per  minute  are 
sevomlly  69  x  20  and  34  x  40,  or  approximately  the  name. 
There  was  prubably  a  smaller  lag  of  current  with  the  parallel 
than  with  the  series  connections.  The  smaller  pressure  and 
liuxer  current  were  must  suitable  for  testing  the  motor,  and  so 
the  i>amllel  connectiuns  of  the  dynamo  armature  were  used 
during  the  whole  of  the  following  experimenta. 

(To  he  cttntiniied,} 


SOME  APPLICATIONS  OF  ELECTBICITY  TO 
CHEMISTRY. 


Ladt  Saturday  afternoon,  at  the  Royal  Institution,  Mr.  Jamea 
Swinburne  began  a  course  of  three  lectures  on  the  various  applica- 
tiona  of  electricity  to  chemistry.  Now  that  dynamo -electric 
maohinefi,  said  the  lecturer,  are  made  which  give  hi^h  efficlenciea, 
and  which  are  low  in  cost,  the  applicationfi  of  electricity  to  com- 
mercial chemistry  are  increasing,  wo  may  truly  say,  every  week, 
the  future  development  of  electro  chemical  work  will  bo  so 
enormous  that  oven  a  bird'Hoyo  view  of  the  subject  ought  to  be 
intere»(ting.  Most  of  the  applications  de|)end  on  the  electrical 
ilofiiotnpostbion  of  8nlino  solutions  or  electrolytee.  When  electricity 
\»  luis^ed  through  an  electrolyte  it  is  split  up  into  two  componentfli 
of  which  one  is  higher  and  the  other  in  a  lower  state  of  oxidation. 
In  the  simple  case  of  passing  electricity  through  water,  oxygen  is 
produced  at  one  [>ole  and  hydrogen  at  the  other.  Again  :  if,  for 
instance,  chloride  of  copper  is  electrolysed,  chlorine  comes  off  at 
one  pole  and  copper  at  the  other.  As  the  terms  oxidation  and 
reduction  are  already  so  extcnBivoly,  though  loosely,  used,  and  as 
they  apply  also  to  chemical  actions  performed  on  bodies  which  are 
not  electrolytes,  it  will  be  better  to  adhere  to  those  used.  The 
H'ork  of  a  chemist  ooneist^  very  largely  in  oxidising  or  reducing 
the  various  Aubetances  with  which  he  deals.  Sometimee,  also,  ho 
is  making  changes  or  substitutions.  Here,  then,  electricity  will 
bo  of  great  aid  to  him.  The  advantage  of  the  electrical  over 
bhc  chemical  method  is  very  great.  To  reduce  water  to  hydrogen, 
it  would  havo  to  bo  heated  in  contact  with  iron,  carbon,  or 
something  which  has  enough  affinity  for  oxy^^n  to  abstract 
it  from  the  water.  In  this  case  the  hydrogen  is  set  free,  but 
the  oxygon  is  nob.  By  electrolysis,  however,  the  oxygen  or 
hydroijen,  or  the  cop[)er  and  chlorine,  are  produced  direct  with- 
out atty  oomplicaLioott  and  without  introducing  foreign  aubstODcea. 
Electricity  ha^  a  magnificent  future  in  metallurgy,  The  important 
alk&H  industry  comuats  of  splitting  up  common  salt  into  caustic 
poda  and  chlorine,  and  the  process  of  manufacture  as  at  present 
carried  on  ia  a  bewildering  maze  of  oxidation,  reduction,  and  sub- 
stitution. In  making  alkali  and  bleaching  powder  by  the  Leblonc- 
Welder  process  there  are  four  oxidations,  one  roduction,  and  three 
substitution  proccHdoit.  By  elcctrolyfiis.  salt  is  decomposed  into 
caustic  soda  and  chlorine  at  one  operation  mtbout  tho  aid  of  any 
other  chemicals,  and  without  any  waste  or  loss.  It  is  probable 
that  sodium  and  potassium  will  soon  be  produced  from  their  fused 
salts  in  the  same  way.  The  oldest  application  of  electricity  is 
etectro plating.  Tho  process  of  electroplating  with  silver,  gold, 
and  nickel  is  so  well  known  that  it  will  be  better  not  to  devote  the 
short  time  at  my  disposal  to  their  consideration,  except  mention- 
ing a  few  recent  dovulopnients.  Electroplating  with  silver  con- 
taining a  small  percentage  of  cadmium  was  a  recent  improvoment. 
The  Etulphide  of  cadmium  was  yellow,  and  combining  as  it 
does  with  sulphur  more  readily  than  silver,  it  is  said  to 
absorb  tho  Bulphur,  and  to  form  a  thin  coating  of  cadmium 
sulphide,  which  prelects  the  silver  so  that  it  is  not  blackened 
by  fume^  of  sulphurottod  hydrogen.  It  must  be  remembered 
that  it  waH  by  electrical  means  that  sodium,  potoJt^ium,  mag- 
nesium, lithium,  barium,  and  calcium  were  first  produced. 
All  these  metals,  with  one  exception,  were  first  isolated  by  Sir 
Humphrey  Davy,  Professor  of  Chemistry  at  the  Royal  Institution. 
More  recently  electrolysis  has  been  used  in  the  endeavour  to  isolate 
fluorine  by  electroly.'^ing  fluoride  in  a  vessel  made  entirely  of  a 
fluoride.  In  chemical  analysis  electricity  can  be  a  great  help.  By 
Its  means  metals  can  be  sefiarated  that  are  troublesome  to  deal 
with  by  purely  chemical  mothoda  As  an  example  of  the  application 
to  analypis,  testtntr  for  arsenic  in  forensic  oases  may  be  mentioned. 
One  of  the  most  complicated  branches  of  the  study  of  chemistry 
IB  tho  formation  of  dye  stuffs.  Oxidation  and  redaction  can  fre- 
quently he  curried  out  by  electrolysis  without  introducing  special 
oxidising  and  reducing  agents.  Here  is  a  wide  field  for  scientifio 
rOAcarch.  Whether  such  a  process  is  valuable  commercially  ifi  a 
matter  of  doubt,  but  it  is  well  worthy  of  further  attention  to 
provide  tho  chemist  with  a  now  method  of  investigation,  and  may 
lead  to  important  discoveries  in  this  branch  of  organic  chemistry. 
Electricity  also  derives  benefit  from  chemistry.  Faraday  dis- 
covered that  tho  quantity  of  metal  depoeited  was  strictly  in 
proportion  to  the  quantity  of  electricity  paased  through  the  solu- 
tion.  Thifi  has  provided  electricians  with  a  very  exact  method  of 
measuring  quantities  of  electricity.  Lord  Rayleigh  had  made 
very  careful  determinations  of  the  exact  weight  of  silver  depo- 
sited by  a  unit  (quantity  of  electricity,  and  this  measurement  now 
serves  as  the  practical  standard  for  the  measurement  of  electricity 
and  hence  of  electric  currents. 
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AJRE   CONSULTING   ELECTRICAL    ENGINEERS 
REQUIRED  ? 

The  question  standing  at  the  head  of  this  articli 
is  one  to  which  a  decided  answer  is  required,  ar 
the  answer  should  be  in  accord  with  the  prevailii 
opinion  of  the  profession.     At  the  present  momeni? 
unfortunately,  opinions  are  divided,  and  therefore  a 
statement  of  opinion  is  not  so  effective  as  it  ought 
to  be.     In  other  directions  experience  has  proved 
consulting  engineers  to  be  a  necessity.     In  electrical 
engineering,  the  large  manufacturing  firms,  or  some 
of  them,  rather   favour   the  contention   that   they 
are   the  best  judges  of  what  ought   to  be  done, 
and  that  the  cost  of  the  consulting  electrical  engi- 
neer ia  wasted.     We  have  always  been  emphatic  in 
the  opinion  that  the  consulting  engineer  was  and 
would  become  more  of  a  necessity.     Mr.  Kapp  will, 
of  course,  be  taken  to  be  rather  biassed  in  his  opinion, 
but  if  his  arguments  in  the  paper  read  hefore  the 
Society   of   Arts   on    Wednesday  be    carefully  ex- 
amined, it  will  be  admitted  they  are  fair  and  very 
difficult     to     answer.      The     one     great     objec- 
tion    to    manufacturers    being    both    contractors 
and   engineers    arises    from    the    fact    that    they 
are    usually   in    competition  one   with   the  other. 
There  is  no  getting  away,  then,  from  the  fact  that 
their  first  concern  is  to  obtain  business,  and  it  is  not 
in    human    nature    to    be    at    once    independent 
engineers  and  contractors.     They  want  the  work — 
and  the  engineering  suffers  in  favour  of  the  con- 
tracting.    That  is,  as  we  say,  the  first  and  the  in- 
Buperable  dii)iculty.     It  leads,  as  Mr.  Eapp  poiute^^ 
out,  to    the    manufacturer    classifying     his    planF^ 
and  making  one    uniform    selection  for,   say,    the 
lighting    of    a    house    with    two    hundred    lamps. 
That  is  the  plant  for  the  work,  it  costs  so  much. 
There  is  little  or  no  consideration  of  any  peculiar 
features  of  the  case.     Such  plant  can  be  taken  from 
stock  and   sent   out    at   a  moment's   notice.     His 
patterns  are  kept  as  few  as  possible,  and  making  to 
stock  is  less  costly  and  allows  him  to  tender  lower 
than   would  making   to   order.      It  is    useless    to 
attempt  to  point  out  all  the  reasons  why  the  con- 
tractor is  not  the  best  engineer.     Most  of  us  know 
them,  but  still  are  indisposed  to  admit  the  neces- 
sity of  the  engineer.     This  indisposition  proceeds, 
we  imagine,  from  a  fear  that  few  of  the  so-called 
consulting  engineers  have  had  the  necessary  experi- 
ence in  things  electrical  to  give  their  designs  correct- 
ness.     It   is  felt   that   as   yet   manufacturers   and^^ 
contractors  have  bad  most  experience,  and  should^^ 
therefore  be  in  the  best  position  to  judge  what  ia 
most  suited  to  the  case.     Granted  that  it  may  be  so.      ! 
Even  then  the  contractor  cannot  freely  follow  his 
opinions ;    but    it    is    certain  that   we  have   con- 
sulting  electrical  engineers,  possessing  the  widest 
experience,  quite  capable  of  designing  each   plant 
upon  the  merits  of  the  case  with  a  due  considera- 
tion, not  only  to  initial  cost,  but  to  cost  of  main- 
tenance.    It  has  often   been  pointed  out  in  these 
columns  that  '*  cost  of  maintenance  "  is,  in  the  long 
run,  a  far  more  important  matter  than  initial  cost, 
and    therefore    requires    just    as    much    or    more 
consideration.     To  us  it  is  a  pitiable   exhibition 
of  ignorance    or    indecision  when    either    private 
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purchaser,  or  central  -  station  employer,  asks  in- 
discriminately for  tenders  upon  the  tenderer's 
own  designs.  It  is  a  great  loss  to  many  firms  who 
prepare  designs  and  estimates  and  lose  the  work, 
which  is  too  often  given,  without  the  aid  of  an 
expert^  to  the  lowest  or  that  which  seems  the  lowest 
tender.  Mr.  Kapp's  paper  has  raised  the  qnestion 
anew,  and  we  trust  it  will  not  now  be  allowed  to 
drop  without  an  expression  of  opinion  from  the 
advocates  of  both  systems. 


I 


I 


TELEPHONY  AND  TRACTION. 

Mr,  Sellon  has  done  right  in  his  paper  before  the 
Tramways  Institute  to  call  attention  once  more  to 
the  interactions  between  telephonic  and  electric 
traction  interests.  The  pecuniary  interestB  involved 
on  either  side  are  likely  to  be  vast,  as  undoubtedly 
telephony  and  electric  traction  are  both  destined  to 
progress.  The  whole  matter  under  dispute  is  just  as 
simple  or  just  as  difficult  as  one  likes  to  make  it. 
The  earth  is  a  conductor.  Is  it  equitable  for  the 
first  comer  to  deprive  every  other  would-be  user  of 
this  natural  costless  conductor?  The  telephonist  is 
first  in  the  field,  he  groimds  his  wires  and  completes 
his  circuit  by  the  earth*  The  earth  costs  him 
nothing,  whereas  a  metallic  return  would.  Further, 
the  metallic  return  would  be  better  for  bis 
purpose,  and  his  only  reason^  his  only  excuse 
for  not  using  it  is  the  cost.  We  do  not  know  of 
anything  used  largely  in  trade  that  is  analogous,  but 
the  nearest  approach  is  perhaps  a  navigable  river. 
The  water-way  is  open  to  all.  The  first  shipowner 
cannot  claim — and  would  be  laughed  down  if  he 
did — the  sole  right  of  way,  though  other  ships  do 
interfere  considerably  with  his  profits.  The  first 
millowner  carmot  stop  other  mills  from  using  the 
water  before  or  after  it  has  passed  his  mill.  But,  as 
we  say,  the  analogy  is  far  from  perfect.  Electric 
currents  in  the  earth  are  not  harnessed  to  go  in  one 
particular  direction :  they  go  probably  in  exact  accord 
with  the  law  of  least  resistance.  Thus,  any  particular 
current  to  go  from  one  point  to  another  may  go  in 
a  very  zigzag  fashion.  Hence  interference.  The 
legal  fraternity  seem  to  consider  that  the  man  in 
possession  has  to  be  protected.  Mr.  Sellon  practi- 
cally says  this  is  a  mistake.  He  seems  to  claim 
that  obtaining  *'  statutory  powers  '*  ia  all  that  is 
lequired,  and  that  a  tramway  company  having  such 
powers  is  safe,  while  if  a  telephone  company  had 
them  it  would  be  safe.  We  would  prefer  the  use  of 
the  earth  as  an  electric  conductor  settled  upon  wider 
grounds.  First  come  first  served,  is  not  the 
condition  to  be  fulfilled.  Are  the  following  ques- 
tions answerable?  Is  the  earth-return  the  best  system 
to  be  adopted  for  telephony?  No  doubt  the  answer  to 
this  is  emphatically,  No.  It  is  most  likely  the  worst 
system  that  could  be  devised.  Then,  is  the  earth 
return,  or  a  system  which  practically  uses  earth,  the 
most  suitable  for  electric  traction  ?  Here  we  think 
the  answer  would  be  less  emphatic,  though  many 
or  most  people  would  reply,  **  Yes."  At  any  rate,  it 
has  not  the  disadvantages  of  a  similar  system  in 
telephony.  Thus  we  might  fairly  ask  again,  Is  it 
equitable  that  a  ''  bad  "  system  should  be  permitted 


under  any  circumstances  to  usurp  a  place  and  to 
"  corner '*  the  earth  as  a  conductor  in  the  face  of 
the  earth  being  able  to  be  used  to  better  purposes  ? 
The  telephone  company  has  a  perfect  right  to 
prove  that  the  earth-return  system  is  the  best 
for  telephony  and  the  worst  for  traction.  This 
opinion  is  just  the  opposite  to  that  generally  held, 
but  if  it  can  be  satisfactorily  proved,  then  they  have 
a  much  stronger  case  for  earth  control  than  at 
present.  There  is,  however,  just  the  chance  that 
to-morrow  or  next  year  some  other  electrical  appa- 
ratus will  be  invented  more  important  than  tele- 
phony or  traction,  and  make  a  demand  to  use  earth 
returns.  Is  the  field  to  be  closed  to  the  future  either 
by  traction  or  telephony?  Bat  this  is  going  into  a 
wider  field  than  that  traversed  by  Mr.  Sellon.  He 
asks  tramway  companies  not  to  be  tempted  by  the 
wiles  of  the  telephone  company,  and  to  fight  against 
the  insertion  of  a  clause  in  provisional  orders  giving 
power  to  the  telephone  company. 


CORRESPONDENCE. 

"  One  m&n'i  word  L»  do  man's  word, 
JiuUcfl  needi  thai  boUi  be  heard. " 


TRAINING  OF  ELECTRICAL  ENGINEERS. 

Sir, — In  reply  to  the  question  in  Prof.  Fitzgerald's 
letter,  the  course  of  pure  mechanical  engineering  that  we 
advocate  as  the  first  part  of  a  practical  training  in  electrical 
engineering  is  that  the  pupil  shotild  serve  his  time  for  two 
years  in  a  general  jobbing  or  repairing  shop  where  they 
make  Bome  new  engines,  boilers,  and  tools,  and  carry  on 
extensive  repairs  as  well.  There  are  many  such  shops  in 
the  Manchester  district,  After  two  years  spent  in  this 
way,  when  the  pupil  comes  to  us,  he  can  team  how  to  con- 
struct dynamos,  lamps,  switchwork,  and  to  deal  with  the 
irregular  mechanical  work  that  is  required  in  electrical 
engineering  contracts.  But  we  think  during  the  first  part  of 
his  training  the  class  of  shop  we  have  above  indicated  will 
give  him  the  best  chance  of  picking  up  the  kind  of  experi- 
ence that  iR  likely  to  be  useful  to  him.  We  are  quite  at 
one  with  your  correspondent  who  considers  that  modern 
electrical  engineering  is  mainly  mechanical  engineering. — 
Yours,  etc,  Crompton  and  Co. 

Mansion  House-buildings,  April  17,  1893. 


Sir, — I  notice  in  your  impression  of  April  14,  Mr. 
Eugene-Brown,  speaking  of  installation  work,  informs  the 
public  that  the  firm  to  which  he  is  attached  ''  find  joiners 
and  plumbers  or  bellbangers  make  the  beat  workmen." 
These  words  I  think  are  apt  to  give  the  public  a  wrong 
impression — that  his  firm  employ  joiners  and  plumbers 
for  wire  laying  purposes^  and,  moreover,  find  them  the  best 
workmen.  If  Mr.  Eugt^ne-Brown  were  to  descend  from  the 
lofty  throne  of  dynamo  designer,  and  take  charge  of  a  set 
of  men  on  some  installation,  he  would  perhaps  discover 
two  useful  [joints : 

L  The  trouble  caused  by  a  joiner  embracing  two  diffe- 
rent trades  both  belonging  to  a  trades  union. 

2.  That  it  is  a  generally  acknowledged  fact  by  charge- 
men  (and  who  know  better  ?)  that  joiners  and  plumbers 
do  not  make  the  best  wire-layers,  but  quite  the  reverse. 

Speaking  of  premium  apprentices,  he  says:  *'  If  he  really 
enquired  into  the  meaning  of  all  he  saw  from  the  heads  of 
the  departments,  be  would  gain  much  knowledge,"  etc. 
This  sounds  well,  but  the  writer  knows  some  such  appren- 
tices who  do  enquire  into  the  meaning  of  a  little  they  see 
from  the  beads  of  the  department,  but  vainly.  Why  ?  For 
two  reasons.  In  some  cases  the  bead  of  the  de(>artment 
can't  tell  you,  aud  in  others  he  won't.  One  word  more 
to  add  to  the  many  columns  already  written  on  this 
subject   for    the  last   five  years.     Why  should  there  be 
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80  much  controversy  t  If  an  old  band's  advice  is  any 
good,  here  it  is  :  Get  the  best  school  education  possible ; 
go  to  a  good  firm  ;  see  everything  ;  work  at  everything ; 
if  you  can  chum  up  to  the  head  of  a  department  who  will 
disgorge  information,  stick  to  him  closer  than  a  brother  ; 
but,  above  all,  ivakh  and  think. — Yours,  etc., 

Tynesidk. 


CONNECTING  COMPOUND  DYNAMOS. 

Sir, — I  have  several  compound  dynamos,  300  amperes, 
to  connect  in  parallel,  whose  characteristic  curves  are  not 
exactly  similar.  Will  you  please  give  me  the  usual  method  of 
doing  this,  or  say  if  they  will  work  satisfactorily  if  con- 
nected up  in  the  following  manner — that  is,  by  connecting 
the  positive  brushes  through  switches  to  one  common  bar, 
these  switches  to  be  put  on  after  machines  are  excited,  and 
before  closing  main.  It  is  desirable  that  any  machine  can 
be  stopped  or  started  at  any  time  according  to  load. 


^TTifTTT 


When  switching  in  a  new  machine  is  it  usual,  after 
bringing  up  to  full  speed,  to  bting  it  to  same  potential 
as  omnibus  bars  by  varying  resistance  in  shunt  before 
closing  the  main? 

If  you  will  kindly  help  me  out  of  this  difficulty  I  shall 
be  much  obliged. — Yours,  etc.,       Younq  Elkctrician. 

[Mr.  Guy  is  just  now  dealing  with  this  subject  in  his 
articles,  and  *'  Young  Electrician  "  will  probably  find  therein 
all  the  information  he  requires. — Ed,  E.  E.]. 
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REVIEWS. 

■leotrle  Lighting  and  Power  DUtrlbatlon.  An  elomentary 
rnanuiil  for  Htudcntn  prefmiing  for  ihe  urdiimty  ^rtule  exHini- 
nattori  of  the  Cily  and  liiiiUU  of  London  Institute  Purt  1, 
with  rio  illii.«imtionf*.  Bv  W.  Pkrkkn  Maycimk.  M  I  K.E, 
Price  •-?#.  (kJ,     London  :   Whiiuker  and  Co. 

Here  is  an  honest  attempt  to  supply  an  elementary 
straightforward  textrbook  to  electrical  engineering  for 
students,  and  we  will  give  an  honest  attempt  to  review  it. 
Much  that  is  good  in  the  new  method  of  looking  at  technical 
training  is  grasped  by  the  author ;  much  that  is  bad  in  the 
ancient  system  still  exists.  Mr.  Perren  Maycock  is  favour- 
ably known  to  us  by  several  attempts  to  provide  clear  text- 
books, and  that  be  has  even  yet  not  quite  succeeded  is  due 
to  a  want  of  appreciation  of  the  value  of  organisation  and 
concrete  thought  rather  than  any  lack  of  care  or  know- 
ledge. We  will  take  this  text-book  chapter  by  chapter, 
and  see  how  it  fulfils  the  ideal  for  an  elementary  text-book. 
Chapter  I.  deals  with  force,  mass,  work,  |>ower,  etc. — abstrac 
tions,  all  of  them.  You  wish  to  teach  electric  lighting,  and 
you  begin  with  '*  force."  True,  Mr.  Maycock  begins  well 
with  his  definitions,  wrong  though  it  may  be  to  commence 
in  this  way.  To  illustrate  force  we  do  hear  of  something — 
a  gulden  roUer;  but  ol  weight,  of  all  things,  we  are  told  of 


a  balloon,  though  how  this  is  connected  to  electric  lighti; 
the  student  has  to  guess.  Theti  comes  a  table  of  met: 
measures  and  decimals  to  the  sixth  point  before  we  ha' 
got  to  electricity  at  all.  Moreover,  not  those  units  whi 
are  actually  in  use  are  given  only  at  first — but  all.  Who 
the  "  myiia-volt  ?  "  An  "  erg  is  the  work  done  by  push! 
a  body  through  a  distance  of  1cm.  against  an  oppK}Bi 
force  of  one  dyne."  Interesting  to  a  beginner  in  electi 
lighting  !  What  is  a  *'  dyne"  ?  and  how  is  it  used  ?  migl 
ask  the  student  Presently  *'  joule "  comes  on  the  scene 
without  explanation,  save  that  it  is  ten  million  ergs.  A 
whole  page  of  equivalents  follow — decimals  to  the  tenth 
point — out  of  all  of  which  at  the  bottom  is  the  only  thing 
that  should  be  first  learnt — viz,,  one  watt  =  7^  h.p.  Then 
we  are  told  1,000  watts  is  the  commercial  unit,  but  we  are 
not  given  its  name,  kilowatt^the  student  will  no  doubt 
guess  this  by  combining  the  tables  previously  given.  A  short 
paragraph  follows  in  abstract  terms ;  and  italicised  words, 
energij^  ffrtce,  wwl-,  and  pow^i\  are  defined.  Does  the  author 
think  the  elementary  student  will  understand  the  whole 
mystery  in  10  lines  ?  And  then  follows  14  "  examination  " 
questions,  such  as  :  "  Give  in  pounds  the  equivalent  of 
an  hektogramme.  Define  :  Mass,  Energy,  Power,  Weight, 
Work."  Thus  is  the  elementary  student  introduced 
to  electric  lighting  and  power.  If  he  does  not  know 
it  all  before,  he  can  hardly  assimilate  much  in  this  way. 
Chapter  II.  deals  with  a  multitude  of  matters — pressure,  re- 
sistance, quantity,  capacity.  Board  of  Trade  unit,  Ohm's  law. 
A  table  of  conductors  is  given,  from  silver  to  bismuth,  and 
oils  to  dry  air.  We  are  waiting  for  facts  about  electricity 
yet  :  soon  we  shall  come  to  them,  ao  doubt.  Tables 
conductivity  and  resistivity  ;  then  we  have :  "  The  specid^ 
resistivity  of  a  substance  is  the  resistance  between  opposib^ 
facesof  acm.cubeof  the  substance  expressed  in  microhms" — 
and  we  do  nob  know  what  an  "ohm  "  is  yet!  except  that  it 
is  the  ''reverse  of  mho,"  and  that  "one  microhm  ^  o: 
megmho."  Current  comes  next,  and  is  ''measured  li 
amperes."  Suppose  the  elementary  student  does  n< 
know  what  an  ampere  is  :  he  will  find  it  is  "  one  coulom.1 
per  second/^  and  asking  what  is  a  coulomb,  he  v 
learn  only  it  '*  has  nothing  to  do  with  pressure.*'  T 
pages  of  Ohms  law,  and  then  we  come  to  capacity 
electricity  at  rest.  The  elementary  student  of  electrL 
lighting  now  has  his  first  taste  of  apparatus,  and  it  is- 
what  ?  A  dynamo,  lamp,  wires  ?  Oh,  no !  a  tinfoil  con- 
denser and  a  Swinburne  ''electric  light"  condenser.  Here 
we  are  getting  to  electric  light,  thinks  the  student.  He 
might  ask  if  this  is  the  apparatus  generally  in  use ;  and 
the  answer  that  they  were  nearly  unknown  in  practice 
would  disconcert  him.  The  hydraulic  analogy  comes  in 
with  a  diagram  ;  and  the  next  paragraph  defines  the  micro- 
farad— 33  pages  and  24  questions — and  we  are  well 
advanced  in  "  electric  light  and  power."  Chapter  III. 
deals  with  current,  magnetism,  lines  of  force,  and  sole- 
noids— it  is  full  of  hydraulic  analogies  and  "right  and  left 
hand  rules  *'  for  finding  direction  of  current  (we  don't 
know  how  to  get  a  current  yet).  We  are  introduced  to 
magnets — and  solenoids,  and  some  very  useful  forms  of 
magnets  for  "  electric  lighting,"  an  "  iron-clad  and  annular 
iron-clads '*!  Then  18  more  questions:  "Give  sketchet 
of  two  iron-clad  magnets,"  etc.  Chapter  IV.  :  Inductioa, 
alectromaKuetic  induction,  Lenz's  law,  self  and  muti 
induction^  hysteresis,  questions.  We  now  have  an  expe: 
ment — Faraday's  fundamental  experiment — the  first,  we 
think,  in  the  book;  it  occurs  one-third  the  way  through. 
There  are  numerous  paragraphs  carefully  numbered,  with 
smaller  paragraphs  added  (in  the  irritating  fashion  set  by 
Thompson's  "  Elementary  Lessons"),  which  make  rather 
hard  reading  for  an  elementary  student.    Example  (p.  71) : 

"  We  find  thus  that  B  =  H  /x .-.  //  =  tj-,"  and   this,  mind 

you,  two  pages  after  an  experiment  with  soft-iron  taeki. 
The  student  is  expected   after  this  to  :  "  Show  clearly  tbfl 
difference  between  magnetomotive  force  and  magnetisiu 
force."     We  now  come   to   Chapter   V.  :    Measurement 
standards,  voltmeters,  wattmeters,  Kelvin  balances.     We] 
have   not   yet   seen    a  cell,   or   a  dynamo — we   do    not^l 
until    the    last    chapter.       But    we    measure ;    and    the' 
elementary    student    is    given     his    Wheatstone    bridge, 
ohmmeter,   voltmeter,    and  electrostatic   balaooes  to  hiii 
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heart's  content.  A  great  deal  of  pains  has  been  taken 
with  this  chapter,  but  it  comes  in  the  wrong  place.  We 
want  our  current  generated  before  it  is  measured.  Aron'e, 
Tease's,  and  Thomson's  meters  are  carefully  and  usefully 
deacribed  ;  and  then  we  come  to  Chapter  VI.  and  last— the 
dy-namo.  The  principles  here  are  clearly  explained,  good 
diagrams  are  given,  the  parts  and  actions  of  the  dynamo 
are  set  forth  practically  and  with  good  arrangement. 
Diagrams  of  different  machines  are  given  in  bold  drawing. 
This  chapter  shows  more  careful  preconsidered  thought 
than  all  the  others.  The  preface  says  the  proofs  were 
read  through  by  Mr.  Swinburne,  whose  hints  have  been 
embodied.  If  he  had  suggested  to  the  author  that 
It  would  be  well  to  reverse  his  chapters,  ft  wouJd 
have  been  a  good  thing  for  the  typical  elementary  student. 
As  it  is,  the  book  is  certainly  useful,  but  should  be  read, 
beginning  at  the  last  chapter  and  going  backwards.  In  all 
that  the  author  has  said  at  the  beginning  he  has  had  this 
last  chapter  in  his  mind.  Why  not  let  the  student  have  it 
a]«o7 
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SOME  ECONOMIC  POINTS  IN  CONNECTION  WITH 
ELECTRICITY  SUPPLY.* 

IIV    (il.sr.KKT    KATT. 

It  U  now  about  10  yoan*  since  electric  lightinjf  by  means  of 
incandescent  lamps  has  como  within  the  reach  of  the  nverap©  well- 
to-do  houseboldor.  Tboao  who  wore  the  first  to  avail  themselves 
of  the  new  illuminantdidso  because  they  recognised  its  advantages 
and  comforts,  but  the  question  of  coat,  and  especially  of  workinj^' 
expenses,  was  in  those  daya  a  secondary  conHideration. 

It  is  true  that  10  years  ago,  as  now,  a  man  who  thought  of 
having  hifi  houne  wired,  and  machinery  installed  for  lijjh  ting,  would 
begin  oy  making  enquiries  as  to  what  the  inataUation  would  cost^ 
ana  would  perhaps  invite  oatimates  from  various  electric  light 
firms,  with  a  view  of  placing  the  order  with  the  firm  who  submitted 
the  lowest  tender;  but»  beyond  counting  hia  flrat  capital  outlay, 
the  queNbion  what  the  light  would  cost  him  year  after  year  wob 
cither  not  considered  at  aU,  or  if  coneidortni,  could  not  be  settled 
beforehand,  because  at  that  time  there  woe  no  practical  exijerience 
regarding  the  various  items  of  expenditure  which  make  up  what 
we  now  understand  by  the  term  *'annuftl  working  cost." 

The  heavy  initial  outlay  for  generating  machinery  tended  at 
first  to  retard  electric  lighting,  but  when,  after  a  few  years  central 
stations  began  to  bo  erected,  and  houscholdors  could  nave  current 
laid  on  in  the  same  wny  as  p^as  and  water  are  laid  od,  tho  use  of 
electric  light  develo[jed  with  great  rapidity.  It  would  have  de- 
veloped still  faster  were  it  not  for  the  initial  ouUay  in  wiring  and 
fittings,  which  is  still  considorablo.  A  householder  who  does  not 
own  nis  houae  is  naturally  reluctant  to  lay  out  for  wire«  and  tittingH 
a  sum  amounting  to  from  £1  to  £l'.  IOh.  or  £3  |>or  lamp,  becau.«o 
be  has  no  cortamty  that,  in  the  event  of  his  leaving  the  house, 
the  next  tenant  uould  take  these  things  over  ;  but  the  dilKculty  is 
not  nearly  as  serious  as  in  the  ca^  of  generating  machinery,  the 
outlay  for  which  is  much  greater.  It  in  also,  as  o  rule,  (wssibl©  to 
make  some  arrangement  with  tho  landlord  under  which  tho  latter 
pays  part  of  the  cost  for  wiring,  tho  outgoing  tenant  being  at 
liberty  to  take  the  fittings  with  him,  if  the  incoming  tenant  refuses 
to  take  them  over. 

The  establishment  of  central  stations  has^  therefore,  resulted  in 
a  great  development  of  private  electric  lighting.  It  has,  however, 
done  more  :  it  has  led  to  a  true  appreciation  of  the  cost  of  electric 
lighting.  The  householder  knows  what  he  «{)ent  on  wiring  and 
fittings,  he  knows  what  he  has  to  write  oft' annually  to  cover  any 
possible  lose  in  case  he  leaves  the  house,  he  knows  what  he  pays 
for  lamp  renewals,  and  bo  knows,  by  his  meter,  what  he  has  to 
pay  for  current.  He  can  thus  ascertain  what  each  lamp  installed 
ooet«  him  per  annum,  and  those  who  take  the  trouble  to  keep 
accurate  accounts  generally  find  that  the  light  is  not  nearly  so  ex- 
pensive as  they  had  at  first  8up(>oso<l.  In  other  words,  the  electric 
light,  which,  10  years  ago,  was  an  exf>onaive  luxury,  has,  thankb  lo 
the  establishment  of  central  stations,  now  become  a  commodity 
obtainable  at  a  moderate  price,  and.  moreover,  at  a  price  wbtcli 
can  be  aacertainod  beforehand. 

The  cost  of  current  is,  as  you  know,  fixed  bv  the  order  under 
which  the  electric  light  company  carry  on  their  Dusiness,  and  it  is 
a  remarkable  fact  that  most  companies  charge  less  than  they  are 
entitled  tocharge  under  their  order.  The  present  tendency  of  electric 
supply  companies  all  over  the  country  is  to  reduce  their  rates,  and 
this  shows  that  theypoasees  no monopoly,oven  within  thelimits  sanc- 
tioned by  Act  of  Parliament.  Some  years  ago  there  was  an  apprehen- 
sion that  the  supply  of  electricity,  like  that  of  gas  or  water,  might 
in  time  grow  up  to  be  a  gigantic  monopoly,  but  such  a  fear  is 
^roandlMs.  Gas  and  water  are  commodities  that,  generally 
■peaking,  cannot  be  produced  privately  and  on  a  small  scale.  A 
householder  in  town  cannot  erect  on  his  own  premises  a  water- 
works or  a  gasworks,  but  he  can  easily  put  down  his  own  electric 
light  works,  and  thus  make  himself  indepODdent  of  the  electric 
light  com[Mny.  Whether  it  will  pay  him  to  do  so  will  depend 
^irincipally  on  the  amount  of  current  he  uses.  A  small  user  will 
hnd  it  very  expensive,  and  a  largo  user  fairly  cheap.     The  former 
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could  therefore  afford  to  pay  tho  maximum  charge  per  Board  of 
Trade  unit  which  the  Act  permits,  and  be  still  better  off  than  if 
he  employed  his  own  generating  plant :  but  the  latter  will 
be  able  to  generate  his  own  electricity  cheaper  than  that, 
and  if  tho  company  dof*iro  his  custom,  they  must  supply  him  at 
a  rate  not  much  higher  than  the  rate  at  which  be  coulfl  supply 
himself.  Under  these  circumHtanccs  tho  company  might  wish  to 
make  a  dilferonce  in  their  chargca,  according  to  the  class  of 
cufltomei'  served.  But  this  it  cannot  do.  Tho  Legislature  has  very 
wiflely  inserted  n  clause  in  the  Act,  compelling  the  supply  com- 
|ukny  to  charge  all  ita  customers  precisely  in  tno  same  way.  The 
ort'oct  of  this  clause  is  that,  in  so  far  as  the  competition  of  a  private 
generating  plant  may  influence  the  charge,  this  influence  is 
excrte<l  by  tno  large,  and  not  by  tho  Hmall  consumer.  In  other 
wordn,  tho  largo  con:*uuier  protoctM  the  umuU  conf«umcr  against 
ni»y  attempt  on  the  jxirt  uf  the  supply  company  to  take  an  unfair 
advantage  of  their  monopoly,  even  were  tho  company  so  minded. 

There  exists,  however,  a  far  more  general  cnock  against  any 
moiio(>olist  tondoDcios  in  electric  ftupply,  and  that  is  the  fact  that 
a  cheap  tarttl' means  a  largo  bu>>inos8,  and  that  profit  can  only  be 
matle  by  un  electric  tight  company  if  its  business  is  large.  I  have 
{tointed  out  already,  tliAt  whore  tho  supply  is  derived  from  a  cen- 
tral station,  the  cost  of  electric  lighting  can  be  ascertained  with 
great  accuracy.  With  private  inHtalhitions  this  is  not  so  easyt  and 
is,  in  fact,  very  seldom  done. 

A  person  who  wishes  to  introduce  the  electric  light  into  his 
house,  when  tho  latter  is  not  within  reach  of  the  mains  of  a 
Kiipply  comiwiny.  invites  tenders  from  various  contracting  firmK, 
and  pUcef>  the  order  with  tho  fiiTn  that  sends  in  tho  lowest  tender, 
or,  if  the  dilTeroiice  iw  not  very  great,  with  tho  firm  that  has  shown 
him  the  utottiest  fittings,  or  is  recommended  by  some  friend  who 
has  hml  his  house  lighted  by  the  same  firm.  The  number,  candle- 
[H>wcr,  and  iUu[K>8itionof  lamjMt,  and  the  arrangement  of  machinery 
are  left  to  the  contrnctorp,  who,  having  done  similar  work  before, 
are  naturally  supposed  to  know  exactly  what  Is  wanted.  They  do 
know  what  is  wanted,  but  they  also  know  that  several  other  firms 
are  com[>eting  for  the  same  work,  and  that  u  low  quotation  U 
likely  to  secure  the  order. 

The  principle  on  which  tenders  are  invited  is  not  to  so  design 
the  installation  that  the  requisite  amount  of  light  will  be  obtained 
at  a  minimum  actual  working  coat,  but  at  a  minimum  of  capital 
outlay. 

Once  the  plant  i«  ]>ut  down  and  satisfactorily  started,  the  con- 
tractor has  done  his  part  of  the  work,  and  it  is  henceforth  the 
owner's  look  out  to  run  the  installation.  Any  faults  of  design, 
tending  to  increase  the  working  cost,  constitute  a  continual  source 
of  loss,  and  if  tho  money  thus  annually  wasted  be  capitalised,  it 
will  genetally  be  found  to  exceed  the  sum  which,  in  the  first 
3ni!tance,  would  have  had  to  be  expended  in  order  to  avoid  the 
faults. 

This  oconomtc  principle  has,  of  course,  been  fully  reoognieed 
and  followed  by  those  engineerfl  whohave  to  design  central  stations, 
but  it  In  generally  disregarded  by  the  oontractorR  for  private  in- 
etallations,  who  are  forced  by  competition  to  aim  nither  at  low  first 
cost  than  economy  in  the  long  run. 

It  might,  perhaps,  be  thought  that,  in  such  a  matter  as  a 
private  installation,  there  ifl  no  such  scope  for  the  combination  of 
engineering  and  financial  (*\ii\\  rec{uire<l  to  produce  the  best 
economic  rp.Hults  in  central  station  work,  Indeed,  many  electric 
light  contractors  have  their  designs  cut  and  dried  beforehand. 
An  int^tallation  of  so  many  lamps  requires  a  gas  engine  of  a  certain 
horse-power,  a  dynamo  of  a  certain  output,  and  a  battery  of  a 
certain  capacity.  They  know  all  this  from  previous  experience, 
nnrj  see  no  reason  for  making   any  change,  and  the  same   plant   is 

f)ut  down  regardless  of  tho  special  conditions  in  each  case.  I  need 
lardly  Bay  that  local  condition  should  be  very  carefully  taken 
into  account  when  designing  an  installation,  either  large  or  small ; 
nnd  although  I  cannot  attempt,  in  the  short  time  at  my  disposal, 
to  treat  this  subject  at  all  exnau8ti\'ely,  I  will  endeavour  to  direct 
your  attention  to  a  few  points  which  influence  the  economic  work* 
mg  of  the  installation, 

TiMK    OF    LinilTINO. 

If  you  a«k  the  manufacturer.^  of  Incandescent  lamps  at  what 
voltage  their  lampy  nhould  be  worked,  they  will  toll  you  at  the 
voltage  for  which  the  lamps  are  made.  The  lamps  wiU  then  last 
from  1,0*30  to  1,500  hours.  Vet  it  may  be  advantageous  to  run 
tho  lamps  at  u  higher  voltage.  To  pat  the  case  in  as  simple  a 
way  as  possible,  I  will  assume  that  we  have  to  do  with  two  country 
houses,  each  re(|uiring  a  total  of  100  16-c.p.  lamps  installed.  Let 
the  driving  power  be  gas  in  both  cases,  and  ut  the  same  price  ; 
bat  assume  that  one  house  is  inhabited  all  the  year  rouua,  and 
that  each  lamp  is  used  for  5(K)  hours  annually.  The  other  is 
inhabited  only  for  a  few  months,  and  each  lamp  is  used  for  100 
hours  in  the  year.  Let,  further,  the  maximum  number  of 
lamps  burning  simultaneously  be  in  each  case  such  as  to  give 
an  aggregate  of  1,000  a  p.  If  we  work  the  lamps  in  the 
first  house  at  4^  watte  per  candle,  we  shall  require  a 
battery  cafiable  of  giving  an  output  of  4^  kilowatts,  and  a  gu> 
engine  and  dynamo  to  correspond.  Each  lamp  will  require 
renewal  once  in  two  years.  Taking  tho  lamps  at  fis.  6d.  each,  the 
annual  cost  of  lamp  renewals  would  bo  under  £9,  whilst  the 
interest  and  sinking  fund  in  the  generating  plant  taken  at  B  per 
cent.,  would  amount  to  about  £60,  and  the  cost  of  current,  which 
we  may  roughly  take  at  6d.  per  unit,  would  amount  to  £87 — 
toUl,  £156. 

The  same  plant,  workeil  in  the  same  way,  could  of  course  also 
be  used  in  tho  other  houBO.  The  lamp  renewals  would  be  only  £2, 
the  interest  would  remain  tho  same,  but  the  cost  per  unit  would 
be  slightly  increased,  because  tho  items  for  repairs  and  laboar 
woulcTnot  be  diminished  proportionately  to  th«  outpub*  AsaumiDg 
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an  advADce  of  2d.  per  unit  on  thU  account,  tho  expenditure  would 
beasfoUowB :  Interest  and  lamp  ronowaUi,  £6'2;  coAt  of  current,  £*23 ; 
totalf  £85.  Thie,  howovcr,  would  not  be  the  most  economical  way 
of  lighting  the  house.  We  would  do  better  to  overrun  the  lamps, 
because  then  the  same  amount  of  light  could  bo  obtained  with  a 
smaller  plant.  Say  wo  run  the  lamps  at  a  higher  voUa^^c  than 
fixed  by  the  makers,  80  aa  to  obtain  a  catuUe  with  ilu'oo  watt.«.  The 
total  power  now  required  is  a  little  over  three  kilowatUi,  and  thocoHt 
of  geooratine  plant,  instead  of  being  £7>V)  an  formerly,  would  be 
reduced  to  about  £3oO.  Tho  cost  of  repairs  would  be  slightly  lees, 
but  against  this  saidng  we  may  set  olT  the  fact  that  the  smaller 
engine  will  use  rather  more  gas  per  borsc-powcr.  The  cost  of 
labour  will,  of  course,  remain  the  same  an  before,  so  that  we  shall 
again  have  to  reckon  tho  current  at  8d.  per  unit  But  instoocl  of 
using  7W  units,  we  shall  now  only  use  4N)  units,  at  a  total  cost  of 
£16.  The  only  item  which  has  been  increased  if*  the  lamp  renewals. 
The  higher  wo  work  tho  lamps  the  shorter  will  bo  their  life,  and 
the  higher  will  be  the  lamp  bill.  To  take  an  oKtremc  case,  let  uri 
aasume  that  the  lamps  either  break  or  become  so  blackened  as  to 
be  unfit  for  use  after  half  the  time,  as  in  the  other  case.  The  re- 
newal bill  will  then  increase  from  £2  to  £4,  and  the  tot-ol  cost  of 
lighting  works  out  as  follows  : 

Eight  per  cent,  interest  and  sinking  fund  on  £550    ...  £44 

Carrent !tt 

Lamp  renewals     - 4 

a  saving  of  £21  per  annum,  due  to  the  fact  that  wc  are  working 
the  lamps  at  a  voltage  higher  than  that  recoramcndod  by  the 
makers.  In  this  calculation  of  annual  cost  I  have  left  out  the 
item  for  interest  and  sinking  fund  on  wiring  and  Htting8,  a»  this 
is  not  afToctcd  by  the  change  in  voltage. 
Cost  or  Powkr. 

Another  item  which  requires  very  careful  consideration  i.-^  the 
cost  of  |>ower.  When  water  nower  is  available,  and  hydruulic 
works  have  to  be  erected  specially  for  lighting  pur|)08e8,  we  should 
naturally  try  to  do  with  a*«  little  i>ower  oh  possible,  so  as  to  replace 
capital  outlay  and  maintenance  of  hydraulic  works.  But  small 
jK)wer  means  a  long  daily  charging  period,  and  conset^uontly  a 
heavier  labour  bill  than  would  be  incurred  woi*©  tho  plant  sufficiently 
powerful  to  restrict  the  charging  time  to  one  or  two  days  per  week. 
The  best  design  must  obviously  bo  a  compromise  between  those 
conflicting  conditions. 

If  the  power  is  derived  from  stoam,  gas,  or  oil,  tho  cost  of  fuol 
id  of  material  imjiortance  in  designing  the  plant.  Let  uh  sup|)Ofie 
thab  gas  is  the  motive  power,  and  let  us  again  oomfiarctwohouso*, 
each  requiring  IW  16  c.p.  lamiw,  tho  lighting  timo  to  be  the  fiamc 
in  both  houses,  but  tho  price  of  gas  in  one  case  to  bo  'Z-i.  and  In 
tho  other  48.  [)cr  1,(X»»)  cubic  feet.  In  the  house  .supplied  with 
cheap  gas,  wo  work  the  lamp**  at  4^  watt**  [let-  candle,  and  con-^tinic 
annually  n,oOO  units.  For  a  stnall  installation,  workefl  with  cheap 
labour  and  indifferent  suiwrvlsion,  we  cannot  hope  to  do  better 
than  about  80 cubic  feet  of  gaa  ]ter  unit  delivered  to  the  lamps. 
ThiK  brings  the  bUL  for  gas  and  lamp  renewals  to  £37.  If  the  aamc 
plant  bo  instftllod  in  the  house  where  gas  coste  48.,  and  worke<l  in 
the  same  way,  the  corrosijonding  item  would  amount  to  £ti5. 
Sappofle,  however,  wo  work  tlie  Inmps  ut  three  watta  per  candle, 
then    wo    should     only     consume    2,4<M)    units',    and    a    smaller 

Slant  would  suffice.  The  smaller  engine  would  use  about 
3  cubic  feet  per  unit,  making  tho  gas  bill  £4.').  The  renewal 
of  lamps  would  now  cost  twice  as  much  us  before— namely, 
£18 — bringing  tho  cost  of  these  two  items  to  £61,  or  slighLly  lest* 
than  when  the  lamps  are  worked  at  their  normal  voltage.  This 
calculation  is  based  on  the  price  of  ."ts.  (kl.  [>or  lamp.  There  is, 
however,  good  reason  to  anticipate  a  large  reduction  in  the  price 
of  lamps  afi«r  the  lapise  of  the  Edison  patent,  and  the  lower  tho 
price  of  lamps  the  greater  is  the  economic  advantage  in  over- 
running the  lamps.  This  ia  a  point  which  contractors  for  private 
installations  would  do  well  to  consider.  With  lamps  at  Is.  (xl. 
each,  it  would  {)ay  to  run  at  something  like  2^  watts  per  candle, 
and  this  would  mean  a  reduction  of  about  one-third  in  the  capital 
outlay  for  generating  pUat,  and  a  material  reduction  in  worlcing 
expenses. 

Catacitt  of  Plant. 
In  private  inetalhitions  worked  by  gas-engines,  the  cost  of  gas 
ia  generally  found  to  be  the  heaviest  item  amongst  the  list  ot 
engine-room  expenses,  and,  in  this  connection,  it  is  instructive  to 
notice  the  difference  between  the  theoretical  and  actual  perform- 
ances  of  the  engine,  (taa-engine  makers  are  always  telliog  uh  that 
a  brake  horse-power  hour  can  bo  obtained  with  something  like 
30  cubic  feet  in  small  and  20  cubic  feet  in  large  engines,  and,  as  a 
matter  of  fact,  those  results  are  obtained  on  a  full-load  test.  With 
a  dynamo  of  85  per  cent,  efficiency,  and  an  engine  consuming  30 
cubic  feet  per  brake  horse-power  hour,  we  should  obtain  the  unit 
at  the  dynamo  terminals  for  47  cubic  feet,  and  from  the  battery, 
for  67  cubic  feet,  assuming  the  battery  to  have  70  per  cent. 
efficiency. 

These  results  are,  however,  not  actually  obtained  in  small 
installations.  Tho  reason  is  that  tho  gas-engine  is,  as  a  rule, 
worked  much  below  its  power,  or,  in  other  woras,  that  the  battery 
is  too  small.  Since  batteries  are  expensive  items,  costing  between 
£40  and  £50  per  kilowatt  output,  it  is  natural  to  (?ut  down  the 
battery  power  to  the  lowest  possible  limit,  but  it  is  not  true 
economy.  A  small  battery  means  not  only  lower  efficiency  of  the 
battery  itself,  but  more  maintenance,  longer  running  hours  for 
the  engine  at  small  loads,  and  consequentlv  wante  of  gas.  The 
cost  of  attendance  is,  of  course,  also  inoreoeed, 

(To  Ik  cotUiuuod.) 


A  NEW  FORM  OF  PORTABLE  PHOTOMETEB.* 

HY   SIR   DAVID   SALOMONS,    BART.,    M.A.,  VICK-l»RKStDKNT. 

If  two  nicol  prisms  be  mounted  in  a  tube,  and  a  source  of  ligh^ 
ir  observed  through  thorn,  then  the  amount  of  light  which  witf 
rejich  the  eye  is  governed  by  a  well-known  law  depending  on  tb 
relative  positions  of  the  prisms  to  one  another.     The  quantity  c 
light  ftasaing  depend.=i  UDon  a  function  of  the  angle  which  th^ 
polarising  plane  of  tho  polarifling  prism  makes  with  the  polarising 
piano  of  tho  amdysor  :  and  since  one-half  of  the  light  iasuing  frotr 
tho  source  of   illumination  observed  will  never  roach  the  eyc-i.«^ 
the  ordinary  ray  which  Ls  thrown  out  by  the  [jolariser— the  lighlT 
which  reaches  the  eye  will  l>e  half  the  original  light  multiplied  hyj 
a  function  of  the  angle  included  between  the   polarising  plancc  c 
tho  two  nicola.     This  function  is  the  square  of  the  cosine  of  th 
angle  included   betwoen  the  two  planes  mentioned,  oonsequently] 
the  quantity  of  light  reaching  the  eye  from  a  given  soaroe  will  h* 
governed  by  the  well-known  formula  as  follows  ; 

Let   I  =  intensity  of  the  light  observed, 
,,    L=light  whiiih  reaches  the  eye, 
„    0  =  ordinary  ray  in  polariser, 
,,    £  =  extraordinary  ray  in  polarieer, 

,,     9=:  angle  between  the  planes  of  polarisation  of  polariser  i 
analyser, 

the  light  which  reaches  the  analyser  is  E,  or  ~,  since  O  =  E 

I  =  O  -f  E. 

Tho  amount  of  light  which  reaches  the  eye  Lb  expreaaod  by  tho 
eciuation 

L=ooe'OE,  or  L^ioos'tf  I; 

liotice  L  varicfi  as  cos-  0. 

In  this  instrument  two  tubes  are  mounted  as  a  binocuU 
capable  of  being  adjusted  for  distance  apart,  in  order  to  ^uit  thi 
eyes  of  different  individuals,  and  tho  hinge  portion  used  for  sueh 
iidjustmont  ia  mode  without  a  stop,  bo  that  the  position  of  thq 
tubes  may  be  reversed  in  its  relation  to  the  eyes.  Each  of  theaf 
tubes  contains  two  nicols,  ariangod  as  usual,  but  instead  of  tha 
tinalyeer  being  revolved  tho  [wlarisor  i«  capable  of  being  turned. 
The  i>olnrising  plane  of  the  analyaur  is  set  at  45deg.  from  tho 
vertical  in  orclor  to  obtain  tho  scales  in  a  convenient  position  n[i0K^ 
the  tubos, 

Considor  for  a  moment  one  of  the  tubes— a  dencription  of  whicH 
applies  to  tho  second.  The  polariser  is  so  mountoci  that  it**  i^h-wM 
tion  is  indicAtod  upon  two  scales  at  the  same  time  :  the  ono  bcin(^ 
t^rndutxtotl  in  tlegroos  to  bo  ueed  for  accurnte  work,  and  tho  othef 
'^raduftt&l  in  diviyirms  indicating  what  proportion  of  the  lii^hlB 
uliHcrved  will  reach  tlie  eye.  Onescalc  is  callon  tho  "  degree  scale,*' 
iind  tho  other  the  "  light  proportion  scale."  The  latter  scale  is  M 
irraduatod  that  it  rcadp  unity  for  the '*  light  field,*' and  7.oro  foi 
tho  '*  dark  Held."  The  intermediate  division  numbers  areO'l,  OT 
and  80  on.     This  scale  is  used  for  apuroxiinate  measurement. 

When  tho  **  light  proportion  swale"  reads  unity  the  "degro 
f^calo  "  indicates  Odog.,  and  when  the  former  shows  zero  the  latt 
.scale  readi*  QOdeg. 

The  methorl  of  determining  tho  positions  of  the  divisions : 

Wo  have  L  =  ^  cos'  (?  I  =  cos^  0 1. 

Now  e<iunte  Cos-  ^=0*1 

Cofl^  i'=0'2  and  so  on. 

Solve  each  equation,  and  the  values  of  tho  angles  so  found  are 
the  successive  points  on  the  scale  retmirod.     The  following  tabl6^ 
gives  the  angles  by  working  to  three  decimal  places  in  making  the 
calculation : 

Divisions  u{>on  tho 
'*  light  proportion  tf 

scale." 

0    90deg.       no  light  paseoe. 

01     71deg.  26' 

02    63deg.  34' 

0-3    56deg.  13' 

0-4    50deg.  14' 

0-5    46deg. 

0  6     39dee.  36' 

tJ7     33d  eg.  47 

0  8     26deg.  26' 

(»-9     ISdeg.  34' 

1*0 Odeg.        maximum  light  posaoe. 

If  the  values  for  ooe"  6  for  the  ri^ht-hand  and  left-band  tab 
aro  A  aud  A',  and  the  values  of  the  light«  observed  with  tho  right'' 
and  left  tubes  are  I  and  I'. 

Since  the  photometer  is  balanced  at  the  start,  each  eye  reoeivos 

the  same  amount  of  light,  it  is  therefore  correct  to  e<piate  h  —  A-5        ;| 

and  L  =  A'-o>     It  i»  e>ndont  the  result  will  remain  unaltered  if  w4^H 

regard  these  equations  as  L  =  A  I  and  L  =  A'  I',  and  it  will  save 
tho  observer  the  trc^uble  of  doubling  the  tiual  result. 

In  front  of  the  [ralariser  a  small  round  opal,  or  some  equivalent, 
screen  is  placed,  and  the  light  u|)on  this  screen  is  that  which  is 
directly  to  be  observed.  The  screen  is  mounted  in  a  cell  and 
screwed  on  the  end  of  the  tube.  A  lens  is  inserted  in  the  tube  to 
foQus  this  screen  upon  the  rotimi.     This  acrecn  may  be  removed. 

*  Paper  read  before  the  Institution  of  Electrical  Engineers. 
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When  tletired,  an  ndjustabto  lens  may  bo  added  in  front  of  the 
obaervation  tubo  to  focu^  the  li^ht  in  tho  plane  of  the  screen.  In 
#ome  cases  thU  may  be  convenient. 

To  make  an  observation  with  this  int*truinenb  it  '\»  placed 
before  the  eyes  in  ihe  Rame  way  iia  a  field  slasa,  each  |>olari9er 
harin^  been  turned  to  the  position  of  '*  Ujjht  field,"  when  the 
"decree  scale"  will  indiciito  zero  degroee*  and  tho  "light  pro- 
portion ficale"  will  read  I.  One  tubo  is  now  directed  u>wardH  tho 
eoaroe  of  light  under  examination,  and  the  other  tube  towards 
M>me  known  etandard  ra^liant.  The  diet^ince  of  the  light  under 
obaervation,  and  the  distance  of  tho  radiant  from  their  respective 
BCreeos  (which  are  before  the  polnriserH)  are  measured.  Then, 
according  to  the  usual  mothotU  of  nhotometric  measurement., 
■saaming  that  the  source  of  light  under  observation  cannot  bo 
moved,  it  would  be  necefi8ary  to  shift  the  standard  radiant  in 
order  to  ^et  a  balance— i.?.,  to  render  the  screen,  observed  by 
each  eye,  illuminated  at  the  same  intensity.  Instead  of  shifting 
the  standard  radiant,  the  balance  with  this  instrument  is  obtained 
by  revolving  the  polarizer,  which  faces  the  brighter  screen  (should 
any  difTerence  exist)  in  order  to  reduce  the  Ulnmination  of  both 
screens  to  tho  same  apparent  intensity.  The  value  of  the  light 
under  inveatigatiou  in  terms  of  the  standard  may  bo  calculated 
when  the  amount  of  light  cut  off  by  tho  ix)lariscr,  the  distanceia  of 
the  two  sources  of  illumination  in  question,  and  tho  value  of  the 
etaDdard  illuminant,  are  known. 

It  should  be  again  observed  that,  since  the  ordinary  ray  reaches 
.either  eye,  it  is  equivalent  to  an  etiuation,  each  side  of  which  in 
tsvided    by  2 ;   and   consetiuently   tno    linal    result    will   be  the 
ae  as  if  no  such  division  oy  2  existed. 

To  make  such  an  instrument  thoroughly  practical  several 
nechanical  appliances  are  needed,  and  exist  in  this  instrument. 
It  will  be  a  convenience  if  the  etJindiird  radiant  can  bo  placed 
always  at  such  a  distance  that  the  »quaro  of  this  distance  ehaXl  be 
unity  ;  and  in^toad  of  this  rai:liant  being  in  front  of  tJie  inntru- 
ment — which  would  cause  it  to  nhod  light  on  tho  other  soreon,  or 
t  in  the  way — it  should  bo  placed  at  the  side,  and  illuuiinate  its 
by  means  of  a  right-angled  rellecling  prism,  and  the 
ixngement  is  such  in  thiH  appar.ituif. 

The  con)(»arison  radiant  for  thin  inRirumont  oonsiats  of  n 
andard  candle  coutaincd  in  a  tube  ;  the  cnndlo  being  fe^l  up  by 
means  of  a  spring,  the  top  of  the  tube  farming  an  abutment  to 
keep  the  caudle  name  at  one  level,  although  the  length  of  the 
candle  is  always  ulteriug.  Thia  abutment  piece  is  surrounded  by 
a  cup  to  catch  any  grease  which  may  run  over.  The  candle-tube 
has  a  slot  cut  in  it,  in  order  Khat  the  amount  of  candle  in  tho  tube 
may  be  observed  at  any  moment.  The  candle  tubo  is  carried  in  n 
light  framework,  which  supiiortH  a  metal  cylinder  that  acta  a**  a 
chimney  to  keep  o(T  draugnU.  Thin  chimney  hiu*  in  it  n  pmidi 
window,  into  wnich  slideH  a  t*lip  of  ckmr  glrv-*is,  and  it  ie  through 
lbi«  window  that  tho  light  from  the  candle  passes  to  illuminate 
its  screen.  The  cloiir  gloss  may  bo  roplacod  by  tintcfl  glaf<>* 
when  desired. 

The  chimney  is  carried  in  a  ppocial  form  of  gimbals,  so  that 
no  matter  wliat  inclination  may  bo  given  to  the  binocular,  the 
candle  will  always  remain  vertical,  since  tho  gimbaln  are  attached 
to  tho  binocular  by  means  of  nn  arm.  Tho  inner  ring  of  the 
AnmbaU  i»  in  reality  only  luUf  a  ring,  and  the  i>lanc  of  the  outei' 
^^Dg  when  the  candle  is  vertical,  inst^id  of  beini;  at  right  angles 
to  the  axis  of  the  candle,  is  oblir]no  to  its  axis.  This  construction 
is  neceesary,  otherwise  the  ring^  would  come  before  the  window  in 
the  chimney  and  so  obstruct  the  light.  In  front  of  this  window 
is  placed  a  suitable-shaped  tube,  car>able  of  being  longthoned  and 
Bhortened  if  required,  and  which  fills  up  tho  space  between  this 
jljrindow  and  the  reflecting  prism  ;  thta  prism  L>eing  situated  in 
PfroDt  of  the  screen  at  the  end  of  tho  tube  containing  the  nicob. 
The  object  to  be  vecured  is  that  extraneous  light  should  be  kept 
from  this  screen.  The  weight  of  this  adjusting  tube  is  counter- 
poised so  that  the  candle  may  always  remain  vertical.  The  arm  con- 
necting the  candle  with  all  its  supplementary  apparatus  is  carried 
upon  ttfl  observation  tubo  (which  contains  tho  ntcoU)  by  means 
ox  a  ring  arranged  in  such  a  way  that,  although  removable,  it 
cannot  turn  except  to  a  small  decree  by  means  of  an  automatic 
motion.  The  reflecting  prism  also  is  carried  in  a  similar  way.  The 
arm  has  two  motions  upon  it — one  a  clamping  joint  to  enable  the 
candle  flame  to  be  broughi  in  front  of  thu  prism  to  a  nicety,  and 
tbe  other  a  kind  of  parallel  motion  arrangement  by  which  the 
candle  can  bo  placea  bo  two  given  diatances  from  the  [)rlnm, 
aooording  ae  to  tho  parallel  arrangement  (somewhat  similar  to  a 
parallel  ruler)  is  pusoed  to  tho  one  side  or  to  the  other.  The 
measurements  ana  the  arrangements  of  the  details  are  ail  so  ad- 
justed that  tho  candle  flame  will  always  be  facing  the  reflecting 
prism  for  all  inclinations  of  the  binocular,  and  the  two  distances 
to  which  the  candle  may  be  moved  are  so  regulated  that  the 
apparent  distances  of  the  flame  from  the  screen  it  illuminates  shall 
be  either  the  square  root  of  10  or  the  square  root  of  1*2.  These 
two  distances  are  the  most  convenient,  one  for  use  when  measuring 
by  a  decimal  system,  and  tho  other  when  measurements  are  made 
ia  feeb. 
K  It  may  be  mentioned  that  the  candle  arrangement  with  its  arm 
Ban  be  removed  at  pleasure,  ho  also  can  the  reflecting  prism.  It 
■will  be  noticed  that  the  weight  of  tho  candle  with  its  apparatus 
tends  to  twist  the  ring  round  u|>on  the  tube  contoining  the  nicols, 
and  it  might  appear  that  this  could  be  avoided  by  simply  cutting 
^kslot  in  the  ring  to  push  over  a  pin  screwed  into  tbe  nicol-tube. 
^This,  however,  is  not  feasible,  for,  in  order  always  to  have  the 
relative  positions  of  all  part«  as  they  should  be,  it  is  essential  that 
the  ring,  which  carries  the  candle  and  its  arm,  should  have  a  slight 
circular  motion.  Thu*  is  obtained  by  placing  upon  tho  direct 
observation  nicol-tube  another  ring,  which  is  connect^*!  with  tho 
adle-arm  ring  by  meani  of  a  slotted  sliding  bar  in  such  a  way 
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that  the  candle  apparatus  cannot  be  diaphiced  and  tho  relative 
positions  are  always  correctly  maintained. 

A  description  of  this  part,  simple  as  it  is,  would  be  complex,  so 
that  references  must  be  made  to  the  plates  attached  hereto,  by  tlie 
inspection  of  which  tho  arrangement  will  ap}>ear  clear.  Tbe  eyes 
of  any  one  person  difl'or,  so  that  an  observation  error  is  sure  to 
be  introduced.  In  order  to  eliminate  this  error,  the  instrument  is 
so  arranged  that  tho  relative  (positions  of  the  {mrts  of  the  Instru- 
ment can  be  reversed  when  a  second  obncrvation  is  taken,  which 
is  e<|uivalont  to  an  observation  with  tho  eyes  reversed.  A  mean 
of  I  hi^  two  observations  is  then  taken.  The  instrument  described 
hns  I  hiH  [>ar  ttcular  advantiige  not  possessed  by  other  photometers. 

At  starting,  it  is  only  necessary  to  place  the  candle  in  its 
fittings  on  any  of  the  photometers  in  general  use,  in  order  to 
oscertiiin  the  standard  value  of  the  light  which  issues  from  tho 
window  and  from  the  tubo  when  the  latter  is  used.  The^e  two 
values,  which  may  practically  be  considered  as  constants,  cun  be 
engraved  upon  the  chimney.  The  loss  of  light  duo  to  the  reflecting 
pnsm  may  oe  ascertained  at  the  same  tim& 

When  it  is  desired  to  put  the  instrument  (set  up  and  the  candle 
alight)  upon  a  table,  it  is  placed  upon  a  small  slender  tri|x>d. 
This  tripod,  which  can  be  closed  to  render  it  portable,  accom- 
panies the  instrument.  It  may  often  be  found  convenient,  when 
using  this  apparatus,  to  place  it  upon  a  tripod  after  tho  same 
manner  as  a  theodolite. 

This  photometer  ijocks  up  into  a  sling  case  barely  larger  than 
those  used  for  tield  glasses. 

Some  of  the  advantages  derived  from  this  instrument  may  be 
stated  as  follows  :  Very  powerful  arc  lights  may  easily  bo  com- 
pared with  one  another  or  with  a  standard  source  of  light  It  may 
be  used  for  meaiiuring  various  sources  of  Hght,  such  as  daylight 
out  of  doors  with  light  in  a  room,  and  for  the  estimating  of  phote- 
graphic  ex[>osures.  That  the  instrument  u  exceedingly  con- 
venient, compact,  portable,  and  easy  to  use.  need  scarcely  be 
stated.  It  may  also  be  employed  for  rapidly  comparing  tho  light 
in  one  or  more  places  far  apart,  which  is  frec|uently  a  great  con- 
venience. 

Two  pointJi  alone  oiight  be  urged  against  the  principle.  The 
first  18  tliat  nicol  ]»riMiua  are  not,  as  a  rule,  aufliciently  accurate  for 
very  close  measurements.  However,  to  make  these  pri«ins  i(iiito 
accurate,  or  at  any  rate  suflicicntly  so  for  this  purix>8o,  in  no  diffi- 
cult matter,  as  may  easily  be  proved  by  taking  a  number  of  nicol 
prisms  at  random  and  testing  tfiem.  SecondlVi  errors  are  intro- 
duced due  to  internal  reflections  as  well  as  retfections  which  take 
place  at  the  surfaces  of  the  prisms.  ThoRO  losses  occur  for  tho 
nicols  in  both  tubes,  and  when  the  losses  in  each  tube  are  deflucte<l 
from  one  another  for  any  positions  of  the  nicola»  tho  ditTcrcnco  will 
he  found  to  be  so  small  ns  to  affoct,  boaninapprociabio  extent,  the 

l-CHlllt. 

Thu  nirjol  pHnms  in  tho  tubes  might  be  dispensed  with  nm\  \m 
repUccxi  by  adjusUibledinphragms  somewhat  similar  to  the  *'  Iris* 
[jattorn,  one  being  [dacod  in  each  tube  and  an  index  ^cale  showing 
the  arc«,  which  in  free,  for  the  li<rlit  to  iKk*s  ;  iuh  well  as  a  propor- 
tion scale  for  reading  the  quantity  of  light  which  iiosscs  without 
calculation.  The  principle,  of  course,  would  remain  the  some  as 
that  already  described. 

Again,  it  might  be  |xj!faiblo  to  vary  the  prujiortion  of  tight 
jiassing  down  the  tubes  by  wedges  of  tinted  ^\a»h  ;  but  on  the 
whole  the  nicola  appear  bo  present  so  many  advantages  that  a 
['reference  was  given  to  their  use. 

ApiKjnded  hereto  are  the  fonnulo.'  applicable  to  this  apparatus 
for  general  work,  and  it  will  be  unnecessary  to  refer  to  any  tables 
or  to  make  tedious  caloulations,  excepting  in  those  cases  where 
great  accuracy  is  required,  in  which  event  the  scale  of  degrees 
must  be  used,  and  the  values  of  tbe  cosines  be  looked  out  and 
squared. 

Let  X  =:  the  light  under  examination, 

»,      /  =  the  comparison  light  expressed  in  standard  candles, 

„  D  —  the  distance  in  inches  of  X  from  tho  screen  of  the  photo 
meter  facing  X, 

,,  d  =  the  distance  in  inches  of  I  from  the  screen  of  the  photo- 
meter facing  /, 

„  &  =  the  angle  between  tbe  polarising  planes  of  the  nicola  in 
the  tube  facing  X, 

,^  $'  =  the  angle  between  the  polarising  planes  of  the  nicols  in 
tho  tubo  facing  /, 

then  cos'  *  i^  =  oos'  0  j-» 


cosM-j5j  = 


COS^flfiP 

cos*  0=A  and  cos*  e'  =  A 


and 
Let 

then 

A      d* 

In  this  photometer  d  may  be  made  VlO  or  V^^i  ^  ^^^  ^^ 
lost  equation  may  be  written 


Y      A'       l>*  ,  «,  A' 

A  =  —    •    —  /,  or  - 

A        10  A 


12 


/. 


according  to  the  value  of  d. 
If  D  is  divided  by  12  the  distance  will  be  expressed  in  feet. 


Let 


then 


12 


=  D|, 


X 


^A' 

'a 


12' 
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and 


hen  distances  are  ^ven  in  inches, 


X  = 


(2) 


when  difitances  are  expres^ted  in  feet. 

When  the  values  of  A  and  A'  are  calculated  from  the  "degree 
acale,"  certain  special  caAe«  occur  which  eimnlify  the  ccjuationa. 
They  are  when  tf  =  Odeg.,  tf'=Odejf.,  ^  =  (^'  =  0(10^.,  tf  =  45deg.,  and 
when  0'  =  i'-K\eg.  In  tn esc  coses  A  and  A' will  become  unity  for 
Odeg.  and  ^  for  45deg. 

With  roobt  obeerrations  the  \*alue  of  A*  will  be  1,  and  equationB 
(I)  and  (2)  will  then  become 

-■Si « 


and 


X  = 


mt 


(•*) 


When  the  values  of  A  and  A'  vre  obtained  from  the  "  li^ht  pro- 
(K)rtioii  scale,"  the  valuer  arc  in  dociuinl^  of  one  place,  so  t(mb 
the«e  ti^urori  made  be  reivl  ah  whole  numbctR  inultiplie<^l  by  0']. 

E(|uation0  ['A)  and  (4)  may  then  be  writcn— 

X^       t>«/  Vfll 

10  A  X  0-1"  A ^'*' 


and 


X: 


A    X  O-l 
Putting  these  eciuations  into  words 


JO  D'3  / 


(6) 


Jiuie  I. — When  only  the  li^ht  under  observntion  is  reduced  by 
turninf^  the  |K>larif«or.  the  "  light  proportion  flcalo  "  is  used,  and 
the  distance  of  thi^  H^lit  from  tbo  screen  is  given  in  inches,  theti 
the  Mjuaro  of  this  distance*  multiplied  by  the  standard  coinjuiriaon 
light  in  candles,  and  thi@  product,  divided  by  the  reading  on  the 
"light  proportion  ycale"(reiid  as  a  whole  number),  gives  the 
value  m  E>tandard  candles  of  the  light  observed. 

J^nh  2, — When  only  the  light  under  observation  is  reduced  by 
turning  the  ix>lnritter,  the  '  light  proportion  scale  "  is  used,  and 
the  distance  of  this  light  from  the  rcreen  is  given  in  feet,  then  the 
square  of  this  distance,  multiplied  by  10,  and  by  the  Htandard 
coropariAon  light  in  candles,  and  the  products  divided  by  the 
rending  on  the  "  light  prouortion  scale  "  (read  as  »  whole  number) 
gives  the  value  in  slanaara  candlen  of  the  light  observed. 


Fio.  1. 

Fig.  1  shows  the  instrument  set  up  for  use  upon  the  iripod.  On 
the  right  is  shown  the  candle-tube,  with  chimney  and  screening 
tube,  set  in  its  gimbals,  the  whole  fiup^KirLed  by  the  arm  which 
connect.-*  it  with  one  tube  of  the  binocular.  The  tube  of  the 
binocular  nearest  the  candle  has  the  reflecting  prism  upon  it.  The 
end  of  the  other  Lube  ^howa  the  opal  screen.  The  long  link  em- 
bracing this  tube  ami  connected  with  the  other  one,  is  the  portion 
which  gives  the  aut'Omatic  adjustment  to  the  retlecting  prism  and 
candle-arm.  The  distancing  arrangement  for  the  candle  is  seen 
at  right- hitnd  end  of  the  candle-arm. 

w7ien  the  photometer  is  used  it  is  lifted  oflf  the  tripod. 


Fio.  2. 


Fio.  3. 


Fig.  2   is   the    reverse  view  of  the  last  one.  and  shows   the 
appearance  of  the  instrument  as  soon  from  the  side  which  faces 


Fig.  3  shows  the  arrangement  of  the  binooular  portion  of  tbo 
photometer  diagrammatically.  At  the  top  is  shown  the  scale  of 
divisions  of  the  "light  proportion  scale."  In  the  centre  the 
end  view  of  binocular  Is  illustrated,  showing  on  one  tube  a 
screen,  and  on  the  other  tube  the  reflecting  prism  covering  its 
screen. 

The  lower  diagram  is  a  side  view.  On  the  left  tabe  is  seen  one 
scale,  the  secona  one  is  on  the  other  side.  The  centre  portion  ta 
the  hinge  with  a  clamping  nut,  and  the  right  tube  Is  shown  in 
section,  with  the  retlecting  prism  attached. 


TIVERTON, 
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Tho  following  ro|X)rt  by  tho  borough  surveyor,  Mr.  J. 
Siddalls,  has  beeti  [iresenteci  to  tho  Town  Council  : 

In  accordance  with  your  inrtti  uctions  to  prepare  an  estimate  of 
tho  cost  of  carrying  out  tho  works  for  the  supply  of  electric  energy 
in  the  borough,  and  tho  oxponno  of  future  maintenance,  I  have  ine 
honour  to  present  tho  following  r0|)ort. 

Ak  the  Nubjct't  of  electric  lighting  has  been  under  consideration 
for  some  con.qidcrable  time,  it  no  doubt  will  be  advisable,  in  order 
to  make  this  report  as  complete  as  possible,  to  briefly  state  the 
ste()s  that  have  already  been  taken  in  the  matter.  The  (jaestlon 
was  first  brought  under  tlie  consideration  of  the  Council  in 
Octot>or,  1889,  by  the  receipt  of  a  notice  from  tho  Devon  and 
rornwall  Electricity  Siipply  ('ompnny  that  it  was  their  intention 
to  np|)Iy  to  the  Board  of  Trade  for  a  provisional  oi'der  for  the 
»*iipply  of  olectriojnil  energy  within  tho  borough  ;  when  tho  Council, 
after  full  diftcussion  of  the  matter,  decided  that  it  would  not  be 
niudeiit  to  iillow  an  outside  company  to  obtain  such  extensive  and 
tar-rooching  j>DwerB,  including,  practically,  a  monopoly  of  the 
supply  of  electric  lighting  tor  a  period  of  4*2  years,  and  they  there- 
fore unanimously  resolved  to  oppose  the  application  of  the  com- 
pany ;  and  further,  to  apply  for  a  provisional  order  themselrasi 
HO  as  to  prevent  any  other  comi»any  or  person  from  aoqairiog 
rights  which  might  prejudicially  ancct  the  interests  of  the  borough. 

A  committee  was  appointed  to  take  the  necessary  steps  to  obt«in 
the  provisional  order,  and  to  make  full  enquiries,  and  report  as  to 
the  bcf^t  method  of  carrying  into  effect  the  duties  imposed  upon 
the  Council  by  the  order.  In  regard  to  the  flrst  part  of  this 
instruction,  application  was  made  to  the  Board  of  Trade,  and 
after  consideraolc  correspondence  and  an  interview  between  the 
heads  of  the  De[>artmerjt  nnd  the  town  clerk  and  myself,  the  pro- 
visional order  was  granted  in  August,  IHIMJ.  The  provisional  order 
im[)08es,  snttr  cUia,  upon  the  Council  the  following  duties  :  to  lay 
down,  within  two  years  from  tho  date  of  the  oraer,  distributing 
mains  for  the  purposes  of  general  aupply  throughout  the  com- 
pulsory lighting  area,  as  shown  on  map  deposited  with  the  Board 
of  Trade.     The  charge  authorised  by  the  order  is  8d.  per  unit. 

In  connection  with  tbo  second  portion  of  the  Councirs  instruc- 
tion to  the  committee,  I  was  requested  to  visit  varioua  typical 
electric  lighting  stations  in  Ix>ndon  and  other  towns,  and  to  obtain 
such  particulars  as  would  enable  the  committee  to  make  a  reoom- 
mendation  to  the  Council  on  tlie  subject.  The  results  of  my  visits 
and  enquiries  were  incorporated  in  my  report  dated  October,  1891, 
where  statistics  are  given  to  the  progress  of  electric  lighting  in 
London  and  the  provinces,  with  observations  as  to  mode  of  work- 
ing, systems  adopted,  etc.  In  concluding  that  report,  I  made 
certain  recommendations  which  were  approved  by  the  coramittoo 
and  referred  to  the  Council— viz  :  (l)  for  the  present,  not  to  under- 
take the  lighting  of  the  town  themselves  ;  (2j  to  advertise  for  offens 
from  persons  or  companies  to  undertake  the  powers  of  the  pro- 
visional order  for  a  fl|)ecified  term,  with  the  power  of  purchase  by 
the  (^ouncil  at  the  end  of  tho  term. 

The  Council  fully  discussed  this  matter  on  October  7th  and 
November  4th,  18!)l,  and,  while  not  committing  themselves  to  any 
8[>ecified  coiirao,  instructed  the  committee  to  carry  out  the  secona 
recommendation.  Advertisemionts  were  then  inserted  in  the 
Lfondon  oleetrical  journals  nnd  provincial  |>apers,  but  the  reenlt 
was  disap[Kiinttng.  A  considerable  amount  of  oorre6ponden<» 
eniued  between  various  companies  and  myself,  but  no  oners  were 
received.  The  committee  were  engaged  in  their  endeavours  to 
obtain  oilers  from  companies  under  the  conditions  laid  down  until 
April,  1892. 

During  1890  and  1891  I  made  repeated  surveys  of  tho  River 
Exe,  from  Thorverton  to  Cove,  with  a  view  to  selecting  the  most 
suitable  position  for  a  station,  in  the  event  of  water  being  selected 
AS  the  motive  power,  and,  after  taking  levels,  I  came  to  the  con- 
clusion that  a  site  near  the  sewage  farm  would  answer  the  required 
conditions  better  than  any  other  within  a  reasonable  distance  of 
the  town.  In  May,  1S92,  I  laid  my  plans  before  the  committee, 
when  the  following  resolutions  were  passed:  (a)  *'That  the  sur- 
veyor be  empowered  to  engage  an  expert  to  give  an  opinion  on 
the  question  of  the  water  power  of  the  River  Kxe."  (i)  "That 
the  information  obtained  by  the  surveyor,  and  the  plans  he  had 
prej-iared,  with  the  opinion  of  the  water  engineer,  be  laid  before 
various  lighting  companies  with  the  view  to  ascertain  if  they 
would  be  willing  to  undertake  the  powers  of  the  provisional  order 
with  the  fresh  information  now  obtained  ;  failing  their  doing  so, 
the  surveyor  to  obtain  prices  and  partioulara  to  enable  him  to 
estimate  the  cost  of  carrying  out  the  work,  aod  the  expense  of 
future  maintenance.*' 

In  accordance  with  these  instructions,  the  services  of  Mr.  Frank 
Christy,  of  Chelmsford,  were  engaged  as  an  expert  in  hydraulic 
engineering,  whoso  report,  whicn  confirms  my  figure**  and  con- 
clusions, is  appended  hoi-oto.  After  the  receipt  of  this  report,  and 
the  preparation  uf  plans  of  the  town  showing  method  of  prosenb. 
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^bting,  compulaqry  and  optional  Ateas  of  supply  under  the  pro- 

Bional  order^  plans  of  water-power  works,  and   other  local  par- 

^cular«,   I  m&de  another  effort  to  carry  out  the   wishes    of    the 

'\>uncil  by  laj-ing  this  information  before  various  leading  electrical 

ngineering  companiee  ;  but  the  companiee,  after  full  considera- 

^on  cf  the  matter,  one  and  all  declined  to  naake  an  offer  to  the 

ouDcU,   Btating  th&t  the  business  waa  outside  their   legitimate 

j>eratioiis  oa  contractors  for  electrical   plant,  and  that  oa  a  local 

bothority  was  in  a  position  to  borrow  money  at  a  much  lower  rate 

f  interest  than  either  they  or  any  local  company  they  might  form 

Duld  do,  it  would   be   much   to  the  advantage  of  the  Council  to 

arry  out  the  works  thomgelvos.     I  then   proceeded  to  obtain  the 

information  re<iuii*ite  to  enable  me  to  carry  out  the  last  portion  of 

my  instructions,  to  prepare  an  estimate  of  the  probable  cost  of  the 

Council  undertaking  the  work  themselves,  and  in  connection  with 

this  Dart  of    my  work    I  have  to  acknowledge  with  gratitude 

valuable  advice  and  aasistance  rendered  to  me   by  the  Tallowing 

gentlemen  :  Mr.  S.  Z.  de  Ferranti,  London  ;   Mr.  W.  M,  Mordey, 

^h^ht  Brush  Electrical  Engineerini^  Company  ;  Mr.  I>.  0.   Bate 

^^Hpre.    Laing,    Wharton,    and    I>own) ;    Mr.    0.    H.    Baldwin 

^Wwinghouse   Electrical    Engineering   Company] ;    Mr.    W.    H. 

Trentham  (Woodhouso  and   Hawson) ;    Mr.    F.   King   {Electrical 

Power  Storage  Company)— who,  in  every  case,  gave  me  ready  and 

valuable  information  on  every  point. 

After  full  enquiry,  and  a  close  study  of  the  subject,  I  have 
arrived  at  certain  ooncluHions  as  to  the  scheme  which,  in  my 
judgment,  would  be  most  suited  for  this  town.  Briefly  stated  thoy 
are  as  foUowa  : 

SyMem. — I  have  given  much  time  and  thought  to  the  question  as 

D  which  Bvstem  of  supply  would  be  most  adapted  to  our  reriuiro- 

Dents,  ana  am  more  fully  convinced  than  ever  of  the  correctness 

' ef  the  opinion  I  gave  in  my  report  of  October,   1891,  that  "the 

high-presBure  alternating-current  system  is  the  one  more  likely  to 

be  found  best  for  the  requirements  of  this  town."    It  is,  therefore, 

A  this  system  I  have  based  my  estimate,  as  it  is  equally  suitable 

rhother  steam  or  water  be  the  motive  power,  or  whether  the  site 

T  the  lighting  station  be  in  the  town  or  some  miles  away.     At  the 

ame  time,  I  would  not  wish  entirely  to  exclude  the  low-pressure 

Dntinuous-current  system  front   oonsiderabion,  as  it  is  poHsible  an 

dectrical   contractor  may  be  able  to  suggest  a  scheme  for  lighting 

D  that  system  which  would  be  of  advantage  to  the  town.     There 

te  andouDted  advantages  in   the  low-tension  syHtem,  which  were 

Dinted  out  in  my  first  report,  and  the  success  of  many  stations  run 

I  the  system  cannot  be  questioneil  from  an  engineering  or  com- 

srcial  point  of  view  ;  but  these  stations  are  chiefiy  found  in  largo 

"and  densely-populated  towns. 

Dutribution.— In  case  the  water  power  is  utilised  at  the  site 

l_before  mentioned,  the  high-tension  current  would  be  carried  on 

olca  from  the  station  to   Little  Silver,   and   from   this  point  the 

rirea  would  be  laid  underground  throughout  the  town,  the  distri- 

batton  in  the  town  being  on  the  same  Tines  whether  water  power 

■  ateam  is  adopted.     Tne  high-tension   feeder  mains  (carrying  a 

arrent  of    2,000  volts  intensity)  would    be   carried    through  St. 

ndrew-street,   Fore-street,  Gold-street,  Station-road,   Bamptoii* 

'street.  Newport  street,  St.  Poter-atreet,  Angel  hill,  Bridge-elreet, 

and  West-oxo  North  and  South,  communicating  with  transformers 

in   the  Town  Halt  boMemenb  and  at  other  f<uitjibte  points,  from 

which  low-tension  mains*  carrying  a  current  of  100  volts,  would  be 

laid,   from  which   the  supply  for  the  public  and    private  incan- 

^deecent  lighting  would  be  taken.     This  system  would   combine  all 

Hhe  advontogea  of  bot.h   high  and  low   tension   systems,  and  the 

distribution  to  private  consumers  would  be  unattended  with  any 

risk  or  danger. 

PuUic  Liijhfintj. — TheUghtingofthemainstrects  would  be  effected 
solely  by  means  of  arc  lamps  of  l,0(XJ  c.p.  to  1,200  c.p. ,  fixed  at 
the  most  suitable  points  in  the  main  streets.  The  side  streets 
would  be  lighted  bv  32-c.p.  incandesceut  lamps,  and  the  courts  by 
l^cp.  lamps.  The  arc  bimps  would  be  run  from  sunset  to 
12  o'clock  each  night,  and  then  extinguished,  and  a  32  c.p.  incan- 
deacent  lamp  switched  on  for  the  rest  of  the  night.  The  ordinary 
street  lamps  and  lamps  in  courts  would  run  all  night.  I  have 
estimated  that  the  town  would  be  well  lighted  by  the  following 
lamps  :  Total  c.p. 

]5arc  lamps,  giving,  say,  1,000  o.p.  each 15,000 

100  32-c.p.  incandescent  lamps 3,200 

6016-c.p.  „  &eo 

»  19,160 

The  present  gas  lighting  being  of  the  following  nominal  candle- 
power  :  Total  c.  p. 

18  Bray's  lampe,  giving  60  c.p.  each   1,080 

"64  ordinary  lamps,  giving  15  c.p.  each 2,460 


ff 


3,540 

Private  Liffhtint}, — The  lighting  of  shops  and  houses  for  private 
consumers  would  be  by  means  of  incandescent  lamps  of  various 
sizes  as  may  be  re<juired,  but  for  the  purposes  of  estimating,  1 
have  adopted  the  most  usual  size  of  8  c.p.  as  a  standard. 

Unit9  of  Poicer. — One  of  the  most  important  considerations  in 
laying  down  an  Installation  for  town  sujiply  is  the  most  suitable 
size  of  the  units  of  machinery  for  generating  the  electricity — that 
is  to  say,  the  capacity  of  the  dynamos  must  be  such  as  to  urovo 
the  most  economical  in  working,  with  a  due  regard  for  prooable 
future  extension.     If,  on  the  one  hand,  the  standard  capacity  be 

» lATge,  there  will  be  a  waste  of  power  when  the  machine  is  only 

[juired  for  a  small  load  or  output ;  while  it  it  be  too  small,  there 
1  be  an  additional  expense  entailed  by  extra  supervision.  Bear- 
;  these  points  in  view, "I  have  taken  as  a  standard  the  capacity  I 


of  a  60-kilowatt  dynamo,  and  purpose  to  instat  two  of  these 
machines  to  commence  with — one  for  working  and  one  sparo 
machine  in  coj^e  of  reiuirs,  etc.  The  ca^MLcity  of  this  si/e  macnine 
would  be  ecjual  to  running,  in  addition  to  the  public  lighting,  1,250 
8-c.p.  incandescent  lamps  for  private  lighting,  and  would  require 
lOOh.p. .  either  steam  or  water  power,  to  drive  it.  It  is  upon  this 
margin  of  1,250  8  c.p.  lam^»  running,  which  is  equivalent  to  2.000 
lamfM)  wired  (it  being  found  in  practice  that  of  the  number  of 
tamps  wired  not  more  than  6C)  per  cent,  are  alight  at  the  same 
time},  that  I  have  based  my  estimate  (No  1)  for  the  installation  at 
the  commencement.  I  have  utso  prepared  an  estimate  (No.  2)  for 
the  plant  and  running  when  the  requirements  of  the  station  neces- 
sitate another  Oil  kilowatt  unit  being  laid  down,  which  would  give 
a  total  output,  in  addition  to  the  public  lighting,  equal  to  running 
3,000  8-c.p.  lamps,  or  4,000  lamps  wired,  and  would  require 
200h.p.  engines  or  turbines  for  working  thesame.  This  maximum 
amount  of  private  lighting  may  be  reached  in,  say,  six  to  ten  j'ears. 
Poicer.  —  l  have  gone  thoroughly  into  the  subject  of  the  most 
suitable  iwwer,  and  have  considered  the  rotative  merits  of  gas- 
enginen,  steam,  and  water  power.  In  regard  to  ga»engine«,  I  do 
not  find  that  at  present  thoy  can  be  uE«a  with  advantage  in  this 
case.  Steam  power  is  usually  employed  for  the  pur(>o8e,  and  I 
have  worked  out  the  cost  of  an  installation  of  steam  machinery. 
Water  power,  however,  where  available,  presents  so  many  advan- 
tages over  every  other,  that,  in  ray  opinion,  no  effort  should 
be  s|.)ared  to  obtain  such  a  power.  As  hefore  indicated,  a  suit- 
able site  may  be  found  on  the  River  Exe,  near  the  sewage 
farm,  at  a  point  one  milo  below  Littlo  Silver,  particulars  as  to 
works  in  connection  with  which  will  be  found  In  Mr.  Christy's 
report.  Although  the  permanent  works  are  of  a  more  expensive 
character  in  the  cose  oi  water  power,  yet  the  annual  saving  in 
coal,  repairs,  and  attendance  much  more  than  compensates  for  the 

freater  first  cost,  as  will  be  seen  by  a  reference  to  the  estimates, 
t  is,  however,  most  important  to  ascertain  whether  there  is  a 
certainty  of  sufficient  power  being  available  for  running  the 
installation  during  the  longest  winter  nights,  as  well  as  what  I 
consider  more  difficult,  for  the  short  nights  in  the  dry  months  of 
the  year.  In  regard  to  the  roquirementa  of  power  for  estimate 
No.  I,  which  wit!  only  reach  a  maximum  of  100  h.p.  for  about  two 
hours  per  night  in  the  winter,  I  do  not  see  any  reason  to  doubt 
that  this  will  be  attained  at  all  times  without  ditficulty,  as  in  the 
winter,  when  tho  demand  wouUl  reach  the  highest  point,  the 
water  power  would  be  at  its  best,  and  in  the  summer  time,  when 
water  te  low,  the  demand  for  the  first  few  years  will  be  low  also. 
It  is  in  regard  to  the  maximum  [)ower  required  after  tho  extension 
of  the  works  that  the  closest  consideration  is  demanded,  and  here 
the  conclusions  arrived  at  by  Mr.  Christy  may  be  referred  to. 
He  does  not  apprehend  any  dithculty  with  regard  to  the  short 
water  in  the  summer,  but  considerfl  there  may  be  a  ditficulty  after 
a  10  or  12  days' frost.  Now  fortunately  in  regard  to  this  point, 
there  did  occur  a  long  frost  just  at  the  darkest  \uivt  of  last  winter, 
in  December  and  January,  and  after  it  hod  la»!ted  a  fortnight,  and 
just  before  tt  broke  up,  I  was  able  to  gauge  the  water  flowing 
down  the  River  Exe,  when  I  found  the  stream  to  exceed  10.000 
cubic  feet  per  minute  at  the  ^Vest-exe  Mills  ;  to  this  must  be  added 
the  volume  of  the  River  Lowman,  say,  l.OOOft.  I  requested  Mr. 
Christy  to  give  me  his  opinion  on  these  Bgures,  which  he  did  in 
these  words  :  "  The  quantity  of  lO.tHiOft.  \^t  minute  is  quite  suffi- 
cient for  all  that  hns  been  suggested  so  far,  as  the  smount  of 
the  storage  you  will  have  will  easily  help  you  over  the  peak  of 
your  load  diagram,  at  least  up  to  4,000  Sep.  private  lamps  wired." 
At  the  same  time,  I  think  it  may  be  possible  that  in  the  future  it  will 
be  necessary  to  provide  some  form  of  supplemental  power, 
which  may  be  either  as  Mr.  Christy  sugge8t«,  by  meaira 
of  a  L>owson  gas  generator  and  plant,  or  the  turbines  may 
be  run  all  day  pum[)ing  up  water  to  a  high-level  reservoir 
on  tho  adjacent  hills,  sav,  400ft.  above  the  side  of  the  station, 
and  the  water  used  at  high  pressure  during  the  hours  of  maximum 
load.  This  scheme,  which  1  will  designate  a  hydraulic  accumu 
lator  system,  would  be  sufficient  for  all  future  demands  for  power, 
however  largo  tho  town  may  grow.  However,  seeing  that  no  extra 
power  will  be  needed  until  tho  demand  for  light  increases  to  such 
an  extent  as  to  make  it  prolitablo  to  provide  such  a  supplemental 
scbomo  (when  the  extra  revonuo  will  warrant  the  increased  expen- 
dtture)^  it  is  not  worth  while  to  consider  the  question  for  the 
present  further  than  to  be  satisfied  of  its  praoticabiltbv  from  an 
engineering  point  of  view,  before  becoming  committed  to  the  site 
of  the  proposed  station. 

I  ha\'e  now  to  lay  before  you  the  estimates  I  have  prepared  based 
on  the  foregoing  considerations. 

Estimate  1. 
Capital  outlay  for  a  station  to  supply  public  lighting  and  2,000 
8-c.p.  lamps  wired. 

Waier    Power. 

Leat  and  weir     ^  £2,080 

Buildings     ..^,..,, 1,500 

Turbines  and  shafting 850 

Land,  law  charges,  and  incidentals ...,»     1,020 

L  .  5.450 

Overhead  mains •.••«*••*• 760 

Dynamos .^«.l.,.....'.....,..vt 1,200 

Switchboards ....;,.;..l... ..'..„..'... 220 

Underground  mains 3,930 

Transformers,  etc 550 

Public  lamps  „ 620 

Legal  expenses,  provisional  order,  enpervltion  of  works,  etc.  1,010 

£13,740 
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Sffam  Poirer, 

Two  en^neaand  boilers     £1,800 

Pumps,  pipes,  etc 500 

Alterations  to  building  and  erecting  chimney  .. 340 


Dynftmo8... i/M) 

Switchboards '^>i> 

Underground  mains ti^iKMi 

Transformer!*,  etc «,,..,  ThjO 

Public  lamps  (J20 

Le((alexpenMi,  provisional  order,  Buperviaion  of  workB,etc.  1,010 


£10.170 
Estimate  2. 
Capital  outlay  for  a  station  to  supply  public  li^htin^  nm\  IjfXMi 
8-c.p.  Umpft  wired. 

As  per  entimate  1  £5,400 

Additional  turbine    U.'iO 

Dowson  gas  plant I, ■_*<)(» 

7,IKM.» 

Overhead  mains ^ „  980 

Dynamos     IJMO 

Switchboards '^*2k^ 

Underground  mains 4,,^0O 

Transformers,  etc    l.iilo 

Public  lamp? HJO 

Lefral  expenses,  provisional  order,  supervision  of  works,  etc.  1,010 


£17,060 
Strain  Power. 

As  per  estimate  1 £2,640 

Additional  engine  and  boiler 9U0 


3,&40 

Dynamos 1,780 

Switchboards 320 

Underground  mains 4  360 

Transformers,  etc , 1,010 

-Public  lamps 620 

[Legal  expenses,  provisional  order,  supervision  of  works,  etc.  1,010 


£I2,tJ40 
Estimate  1a.— Annual  Mainfcenanoe  and  Revenue. 
Walir  Power. 

Maintenance — Salaries  and  wages    ..     £560 

Oil,  waste,  etc ;iO 

Public  lamp  renewals  9Ci 


Sundries,  rates,  etc 

Depreciation  7^  per  cent,  on  dynamos  and  running  plant, 
5  per  cent,  on  turbines,  4  t>orcent.  on  mains,  conduit^i, 
and  lamps,  2  per  cent,  on  buildings,  leat,  and  weir 

Repayment  of  loan,  £1.^,740,  in  40  years,  at  li^  per  cent. 

Annual  instalmoiit  and  int-creet 


630 
50 


400 


570 


£1.700 

Revenue— Public  lighting,  say £HO0 

2,000  S-o. p.  lamps,  earning  lOe.  each  1^000 


Steam  Pouftr, 
Maintenance — Salaries  and  wages 

Oil,  w:iste,  etc 

Public  lamp  renewals  , 


Sundries,  rst«8,  etc 

Coal  

Depreciation  

Repayment  of  loan,  £10,170  in  40  years. 


Revemje— Public  lighting,  say 

2.0<X)  8-cp.  lamps,  earning  10s.  each 


£1,800 

£060 
65 
90 

815 
60 
570 
460 
425 

2.349 

£mM) 
l,00(> 

£1.800 


EsTiMATB  2a. — Annual  Maintenance  and  Revenue. 
Water  Potcer. 

Maintenance — Salaries  and  wages 

Oil,  waste,  etc 

Public  lamp  renewals  


Sundries,  rates,  etc 

Depreciation   

R^>ayment  of  loan,  £17)060 


^  Revenue— Public  lighting,  say 

4,000  8-cp.  lamps,  earning  lOs.  each 


£610 
40 
<HJ 

740 

50 

550 

710 

£2,050 

£800 
2,000 

£2,800 


Sfeani  Poitet. 

Maintenance— Salaries  and  wages   

Oil,  waste,  etc ^*•.*^         SO 

Public  lamp  renewals ■.         90 

Sundries,  rates,  etc 

Coal 750 

Depreciation  di6 

Repayment  of  loan  ' .«..»  52tS 

£2,842 

Revenue — Public  lightin|?,  say   £8<!»0 

4,000  Sep.  lam|>6,  earning  lOs.  each  2,000 

£2,1*00 

OotU  to  CQmmn^rjt. ^It  will  be  noticed  that  I  have  included  in 
ray  estimates  a  revenue  of  £S(Kj  a  year  from  public  lighting,  and 
considering  the  jfreat  increase  of  the  lighting  power,  an  addi- 
tional charee  of  20  jjer  cent,  would  not  be  unreasonable,  and  thw 
charge  could  be,  and  no  doubt  would  be,  lowered  considerablv 
when  the  undertaking  reached  the  profit-paying  stage  ;  indeeo, 
the  profits  might  be  employed  in  several  ways— viz. ,  in  lowering 
the  charge  for  public  lighting,  in  reducing  the  charge  to  con- 
sumers, or  in  assisting  the  district  rate.  In  regard  to  the  charge 
for  private  lighting,  which  is  a  point  that  will  be  especially  in- 
torosting  to  probable  consumen,  the  charge  of  8d.  per  unit  is  the 
maximum  allowed  by  the  provisional  order.  Now  tne  term  unit  is 
one  that  it  is  hopeless  to  attempt  to  explain  to  the  non-tecbnioal 
raind  ;  indeed,  tne  explanation  of  the  term  given  in  the  order  is 
the  most  besvitdering  clause  in  the  whole  document.  I  can  belt 
make  it  understood  by  saying  that  it  is  a  quantity  of  electricity 
which,  measured  by  its  relative  cost,  bears  to  the  cost  of  1,000 
cubic  feet  of  gas  about  the  ratio  of  1  to  8 — that  is  to  say,  elec- 
tricity at  8d.  per  unit  is  equal  as  regards  cost  to  gas  at  5s.  4d.  per 
1,000,  7d.  per  unit  to  gas  at  4a  8d.  per  1,000,  6d.  per  unit  to  gas 
at  4s.  per  1,000,  and  so  on,  for  the  same  lighting  hours  and  same 
candle-power.  My  estimate  as  to  revenue,  it  will  be  seen,  is  based 
on  each  8-c.p.  lamp  earning  (or  charged  to  consumer  at)  10a.  per 
annum,  which  represents  an  average  charge  of  6d.  per  unit,  so 
that  the  average  customer  who  will  be  content  to  have  nis  house  or 
shop  lighted  with  electricity  of  the  same  candle-power  as  gaa,  the 
tamps  burning  precisely  tho  same  number  of  hours,  will  pay  the 
8ame  as  if  b bo  Eras  now  cost  him  4e.  per  1,000.  The  cost  of  the 
installation  will  average  25s.  per  lamp,  with  lamps  of  a  plain 
description  ;  of  course  lamps  of  a  more  expensive  cnaracter  will 
add  to  the  cost,  though  the  wiring  will  be  the  same.  The  patent  of 
the  incandescent  tam^iti  runs  out  this  year,  and  the  price  of  them, 
which  h&g  hitherto  been  a  serious  item  of  expenditure,  will  be  re- 
duced to  about  one-third  the  iJieaent  cost  for  plain  jiattem  Uimps. 

In  conelu£<ion,  I  iniiy  wty  that  I  have  endeavoured  to  lay  the 
Kubject  before  you  in  such  a  way  as  to  be  readily  understood,  and 
I  need  nob  therefore,  I  think,  apologise  for  the  absence  of  technical 
and  scientific  terms,  although,  in  justice  to  myself,  I  may  sU  ' 
timt  all  the  figures  given  have  been  arrived  at  after  dose  oalca 
tion  according  to  the  proj>er  scientific  formuhe. 


COMPANIES'  MEETINGS. 


TELEPHONE  COMPANY  OF  EGYPT. 

The  ordinary  general  mooting  of  this  C'Ompany  was  held  laftt 
week  at  the  offices,  Austinfriars,  General  Alexander  Fraser,  C.B., 
presiding. 

Tho  Chairman  stated  that  it  was  unnecessary  for  him  to  go 
into  any  details  respecting  the  irregularitv  which  had  taken  place 
at  Cairo  beyond  i^aying  that  Mr.  Bogni,  their  representative,  had 
dniappeare<l  from  Egypt.  The  Directors  were  therefore  pre- 
vented from  taking  any  criminal  proceedings  against  him,  aad 
they  had  felt  bmind  to  >«  Hto  off  tno  loan  stated  in  the  report. 
They  afterwards  sent  their  secretary  to  Eygpt  in  order  to 
investigate  matters.  Mr.  (halmer.s  was  there  for  a  month,  and 
his  visit  had  beon  attendc^l  by  very  sotisfaotory  results.  Tho 
Board  had  been  able,  in  couHecjucnco  of  the  information  they  bad 
received  from  Mr.  Chalmers,  to  put  the  icanflgeraent  u\>on  n* 
he  hoped  would  be  a  sounder  basis  by  the  introduction  of 
blood,  and  certain  safeguards  had  l>een  introduced  with  respect  I 
the  local  control  of  the  business.  Tho  secretary  had  also  sug] 
improvementjt  in  tho  construction  of  the  works  in  Cairo,  and  tfa 
had  been  agreed  to  by  the  Board.  Ho  concluded  by  moving  th^ 
adoption  of  the  reiK>rt  and  the  payment  uf  a  dividend  of  6  per  c«;nt 
on  the  preferred  snares,  free  of  income  tax, 

Mr.  Thomas  Uoyd  seconded  the  motion,  wMoh  was  adoptoad. 


EASTERN  EXTENSION  TELEGRAPH  COMPANY. 

The  thirty- ninth  ordinary  general  meeting  of  this  Company  i 
held  at   Winchester  House  on  Wednesday,  when  Sir  J.  Pendd 
M.P. ,  occupied  the  chair. 

The  Cfaatrman.  after  going  through  the  prtnci[ial  items  in 
accounts,  said  thepoUcy  of  tho  Board  had  beon  clearly  apprcoiati 
by  all.     Very  few  comi^anies  who  come  before  tboir  sharoholda 
as    they   did    could   show   a    more   satisfactory    resu  It    m 
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general  working  than  they  had  done.  They  all  thoufiht 
there  was  a  great  deal  still  to  be  clone  which  required 
very  close  attention,  and  something  more  than  uttention  — 
a  good  doal  of  knowledge — bo  work  up  satifffoctorily  all  thoj«e 
problema  which  came  np  netween  the  Australion  colonies  and  the 
mother  country.  He  knew  there  had  been  aome  talk  about  tho 
Government  purchasing  tho  cables,  but  that  would  cost  from 
£3^,000,000  to  £40,000,000,  and  where  the  money  wae  to  come 
from  he  did  not  know  ;  but  if  tiie  purchase  did  really  come  off,  tho 
sb&rebolders  would  participate  in  the  benefit  accruing.  He  moved 
the  adoption  of  the  report. 
The  Marqula  or  TweediSalo  seconded  the  motion,  which  was 


PHONOPORE  COMPANY. 


The  fourth  annual  general  meeting  of  tlie  shareholders  of  the 
Phonopore  (^mpany,  Ijimited,  wa*  held  on  Wetlneaday  at 
Winchester  House,  Old  Broad-street,  the  Right  Hon.  Sir  Mount- 
nuait  K.  (Jrant-Duff,  G.C.S.L  (the  chairman),  presiding. 

The  Secretary  (Mr.  Charles  Isaac)  having  read  the  notice  con- 
vening the  meeting. 

The  Ctaalrmaa,  in  moving  the  adoption  of  the  report,  referred 
U)  the  preeent  condition  of  the  Company,  and  stated  thai  there 
would  be  a  call  of  2s.  6d.  upon  tho  preference  shares  shortly.  He 
[Minted  oat  that  the  work  hitherto  had  almost  wholly  been  of  a 
preliminary  character,  and  tliat  since  Mr.  Spiienolelti  joined  them 
the  instrument  has  been  perfected  so  as  to  be  used  over  much 
longer  disbanoea.  It  was  working  with  success  from  London  bo 
Bristol  on  tho  Great  Western  Railway,  and  from  Bristol  to 
Plymouth,  and  over  such  distances  as  from  Derby  bo  London. 
Tbey  trusted  to  be  able  bo  push  the  invention  in  all  directions, 
and  the  Directors  would  be  disappointed  if  a  year  hence  be  could 
not  give  them  more  cheering  accounts  of  their  prospectSv 

Mr.  X.  r.  Webeter  seconded  the  motion. 

BCr  Langdon  Davles  moved  as  an  amendment:  "That  the 
meeting  be  adjourned  until  this  day  three  weeks,  to  enable  the 
Board  to  confer  with  a  group  of  shareholders  on  the  position  of 
the  Company,  and  report  the  result. 

The  amendment  waa  seconded  by  Mr.  Fellows. 

Mr.  FoUoxd  strongly  deprecated  the  appointment  of  a  oom- 
mtcbee  at  tho  present  juncture,  because  he  considered  that  it  would 
injure  the  Company. 

Upon  a  ehow  of  hands  tho  amondmont  was  rejeotodp  and  the 
report  agreed  to  by  a  large  majority. 
^m       The  retiring  directors  were  then  re-elected  and  a  vote  of  thanks 
^fe    given  to  the  chairman  and  Board. 


COMPANIES'  REPORTS. 


I 


I 
I 


METROPOUTAN  ELECTRIC  SUPPLY  COMPANY,  LIMITED, 

Directors:  Sir  John  Pender.  r;,C.M.G.,  M. I*,  {chairman)  ;  J. 
Denison  Pender,  Esq.  (deputy  chairman);  Sir  George  Elliot,  Bart  ; 
Admiral  of  the  Fleet  Lord  John  Hay,  G.C.B.;  Admiral  Sir  George 
H.  Richards,  K.C.B.,  F.R.S.;  Sir  James  Anderson:  Sir  Eyre 
M&aaey  Shaw.  K.C.B.;  J.  C.  Parkinson,  Ewj.;  John  B.  Verity, 
Esq.  Secretary,  E.  GunliffeOwon,  Eet].,  C.MlJ.  Chief  engineer, 
Frank  Bailey,  Esq.,  A.M. I.e. B.  Conwulting  engineers  :  The  Lord 
Kelvin,  D.C.L.,  Pres.R.S.;  Dr.  John  Hopkinson,  F.R.S. 

Report  of  DirectorH  and  abstract  of  accounUf  to  be  presented  to 
the  shareholders  at  the  sixth  ordinary  general  meeting  of  the 
Company,  to  bo  held  at  Winehester  Houee  on  Friday,  April  '2U  at 
12  noon. 

The  capital  expenditure,  which  at  the  end  of  1891  amounted  to 
£486,9126,  now  atands  at  £550,859.  16s.  1  Id.  This  increaee  is  chiefly 
due  to  the  laying  of  additional  mains,  nnd  the  work»  in  connection 
with  the  new  elation  at  Taddington,  wliich,  it  will  be  remembered, 
was  not  conteniplat.ed  in  the  ori^nal  estimates.  For  the  puriMse  of 
completing  the  Comjmny's  preneiit  ay.«tctn  it  will  bo  necessary  t/O 
iMue  the  balance  {£5b,<i»M'))  of  tho  £l<Mi.iKMt  d^bcnturcfl  iilrearly 
aubhorised.  The  gross  revenue  for  tho  yair  amounted  to  fr>4.r)71. 
18e.  as  against  £43.747.  Is.  M.  in  1891,  or  an  increase  of  £10,H24. 
17a.  9d.  It  will,  however,  be  remembered  that  the  revenue  of 
that  year  included  a  special  item  of  £3,0*27.  Is  3d.  paid  by  the 
contractors.  The  actual  increase  therefore  amounts  bo£l.'j,851,  I9e. 
Tho  balance  to  the  cretlit  of  the  revenue  account  before  providing 
for  depreciation,  is  £1H,16S.  Is.  Id.  The  Directors  have  set  aside 
£4.000  as  a  depreciation  fund,  carrying  to  tho  credit  of  the  net 
revenue  account  the  sum  of  £14,168.  Is.  Id.,  which,  with 
the  bal&nce  brought  forward  from  the  last  account,  and  other 
receipts,  makes  a  total  of  £15,144.  lis.  3d.  After  deducting  bank 
charges,  debenture  interest,  etc.,  there  remains  a  balance  of 
£12,558.  IHb.  Id  ,  of  which  the  Uireotors  have  appropriated  £1.000 
in  reduction  of  the  preliminary  ex[}en8eH  account,  which  will  now 
stand  at  £4,052.  lOs.  4d.  The  Ihrectors  recommend  that  a  divi- 
dend of  4a.  per  share  be  now  mid,  which  will  ab^iorb  a  Bum  of 
£9,980,  carrying  forward  tho  oalance  of  £1,578.  IBs.  Id.  to  the 
next  account.  A  comparison  of  the  present  revenue  account  with 
that  for  1891  will  show  that  the  Directors'  anticipations  as  to  the 
increaae  in  percentage  of  net  profit  are  being  fulhlled,  and  they 
look  forward  with  confidence  to  a  continuous  increase  in  the  pro- 
portion of  net  profit  to  gross  revenue  in  the  future.  The  number 
of  8-c.p.  lamps  supplied  by  the  Oom^uiny,  which  at  the  end  of  1891 
waa  82,000.  increased  during  thoyoar  1892  to  124,000.  Tho  number 
aL  the  prweut  date  amounts  to  134,433.    It  will  be  noticed  that 


the  rate  of  increaae  ii  constant,  and  tho  applications  continue  to 
show  steady  progroM.  The  generating  station  at  Paddington  U 
completed,  and  in  regular  and  satisfaobory  operation.  A  report 
from  tho  Company'ts  chief  engineer  is  appendea,  with  reference  to 
the  condition  of  the  stations,  machinery,  and  plant.  The  Directors 
have aEipointed  Sir  Eyre  Massey  Shaw,  K.C.B.,  to  a  neat  on  the 
Board.  In  accordance  with  the  articles  of  association,  the  following 
directors— viz.,  Sir  John  Pender,  U.C.M.G.,  M.I'.,  Sir  James 
Anderson,  and  Sir  <«eorge  KlUot,  Barb. — retire  from  the  Board, 
and,  being  eligible,  olfer  themselves  for  reelection.  The  auditors, 
Messrs.  Deloitte,  X)ever,  Oritfiths,  and  Co.,  retire,  and  ofi'er  them- 
selves for  re-election. 

CAPIT.4L  AtvorNT  Vkak  endino  Deo.  31,  1892. 

Expenditure      Expended       Total  expen- 
to  during  the      diture  to  Dec. 

Dec.  31,  1891.         year.  31,   1892. 

Dr.  £        8.   d.  £      8.   d.  £       n,  d. 

Lands  including  law  charges,  incidental  to  aet|uisition 

12,.^8  IM     9  —  12,388  18    9 

Buildings   125,010     0  11       8,419  12    7     127.439  13    6 

Machinery 149,460    3     ti       4,H95  16    5     li>4.355  19  U 

Accumulators  at  generating  and  distributing  stations 

6,175    8  11  567    3    8        6,742  12    7 

Mains,  including  cost  of  laying  tlie  nuiinB 

106.193    7    2    23,346  U     9     129,539  18  11 
Transformers,  motors,  etc. 

36.231   12   10     12,589    3    3      48.820  16     1 
Meters,  and  fees  for  certifying  under  the  Act 

5.:«H  19  U       2,556    6  11         7>955    6   10 
Electrical  instruments,  etc. 

974  14     9         361  11     2        1,336    5  11 
Station  fittings  (cable,  mains.  lamps  in  stations) 

1.485  19    8         527    5    0        2.013    4    8 
Purchase  of  patente  or  pabent  rights 

Parliamentary  ox^jenses,  cot!ib  of  licenses,  provi- 
sional orders,  etc.         7.358     9    2         261   19    0        7.620    8    2 

Expenditureonotfices,  including  furnitureat  offices, 
stations,  etc.  2,:m  10    2         185    7    4        2,639  17    6 

Proportion  of  management  and  general  expendi- 
ture, chargeable  to  capital— viz. ,  engineer's  de- 
parbmenb,  including  consulting  engineers,  maps, 
plans,  etc 10,721     1     7       1.764  10    6       12,485  12    0 

Law,  auditors',  and  aocountanU'  charges 

1,091   115  358  14    6         1.450    5  11 

Rents,  rate  and  taxes,  ealaries.  Directors'  fees,  and 
other  expenses  ...      22.081     8     1      4,787  10     1      26.868  18    2 

Special  items  :  Expenses  relating  to  compensation 
for  damage,  and  cost  of  properties  acquired 

—  3,311   18    0        3,311   18    0 


486,926     fi  10    63,933  Id     1     550,859  16  11 

Receipt8t<7  Keceivedduring  Total  receipts 
Dec.31.189l.      the  year,    to  Dec. 31, 1892. 
Cr.  ^  ■         -  • 

Ordinary  shares  of  £10  each 

496.486 
Founders'  shares  of  £10  each 


d.       £    '  8.    d. 
9    0      2,255    0    0 


Debentures  at  5  per  cent. 


1,000    0    0 


50.000    0    0 


By  balance  . 


497.486    9    0    52,2o5    0    0 


£  8.  d. 

498,741  9    0 

1,000  0    0 

50,000  0    0 

549,741  9    0 

1,118  7  11 


£550.859  16  U 

Dr.        General  B.ai^xceshest,  Deo.  31,  1892.        £  s.  d. 

Capital  account — amount  received iV49,74l  9  0 

Temporary  loans  6,000  U  0 

Sundry  tradesmen  and  otliers.  due  on  construction 

of  plant  and  machinery,  fuel,  stores,  ebo 23,129  15  4 

Sundry  creditors  on  open  accounts 1,545  15  6 

Depreciation  fund  4,000  0  0 

Net  revenue  account — balance  at  credit  thereof  ...      11,558  18  1 


£595.975  17  U 
Cr.  ••  £         8.  d. 

Capital  account— amount  expended  for  works 550.859  16  11 

Stores  on  hand — Coal 470    0    0 

Oils,  waste,  etc 421    6    2 

General  5  479     3    7 


6,370    9    9 
2.189  17     1 


Sundry  debtors  for  amounts  paid  on  account  of 

contracts  in  course  of  completion   

I'reliminary  expenses 5  052  10    4 

Less  charged  to  net  reveuue  account    1,000    0    0 

4.052  10    4 

Sundry  debtors  for  current  supplied  23,706     1  II 


Other  debtors.. 

Deposits  (provisional  orders,  vestries,  etc.)   .. 

Cash  at  bankers : 
Messrs.  Prescott.DimsdaTe,  and  Co.        914  11    3 
The  Koyai  Bank  of  Scotland    1,350    6  11 


Cash  in  band  ..  ,« 


•  t  (««*M4«i.  . 


636  13 
6.812  10 


2,264  18 
82  19 


£595,975  nU 
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Rkyknuk  Account  for  thb  Yeak  ending  Dkc.  3!,  1892. 
Dr.  A. — To  Goneration  of  Electricity. 

Coal  or  other  fuel,  including  due^,  £    b.     d,        £     s,    d. 

carriage,    unloading,    f-toring,   and 
all  exuensea  of  placing  the  same  on 

the  works  ir),277  IM    6 

Oil,  waste,   water,   and  enfjrineroom 

etoree 2.165  12    9 

Proportion  of  salaried  of  engineers, 

Buperintendenta,  and  otBcere 1.508  13    4 

Wages  and  allowanceH  at  generating 

stations 5,114  13     4 

Ke[uiir9  tind  maintenance  a^  follows  ; 
Huilding,  £2I>8  12ft.  lid.;  engines, 
boilers,  £2,495,  IVs.  lid. ;  dynamos 
Biid  exciters,  tranflformers,  motors, 
etc., £78. 16s.  6d.;  other  machinery, 
instrumentfi.and tools, £00*2.  I7a.  .5a.; 
accumulators      and       accessoriee, 

£94.  lis.  lOd 3,480  16    7 

27,577  14    0 

B.~To  Distribution  of  Electricity. 
Re^Mirs,  inaxnLenance,   and  renewals 
of  mains  of  all  claasea.  including 

materials  and  laying  the  same 'I'l  19     8 

Repairs,  maintenance,  and  ronowals 
of  transformers,  meters,  and  other 
apparatus  on  consumers'  premises         2.30    8  10 

Pole  rents  and  wayleaves  16    6     9 

292  15     3 

C— To  Proportion  of  Rente,  Rates,  and  Taxeff. 

Renta  payable \    2  g^.     ^    ., 

Rates  and  taxes   )      ' 

D. -To  Proportion  of  Management  Expenses. 

Directors'  remuneration...  1,2^^  16    0 

Salariea  of  management,  secretary. 
engineers,  acoountanta,  clerks,  and 

messeagprs 2,718    6    2 

Wages  of  meter  readers  and  wiring 

inspectors  245  11     1 

Commission  to  canvassers 64    4    2 

Stationery,  orinting,  and  agreemente         24(i  10    8 

General  estaolishment  cbaiges 815    7     5 

Auditors 146     3     6 

5,470    4     0 

E.— To  Proportion  of  Law  and  Parliamentary  Charges 

Law  expenses  Xi    8    0 

,  P.— To  Special  Charges. 

Insurances 384  II     0 

U, — To  Depreciation  Fund. 
Depreciation  in  buildings,  plant,  machinery,  etc    ..       4,000    0     1> 

ToUl  expenditure 40,403  17  U 

Balance  carried  to  net  revenue    u 14,168     I     1 


£54,671  19  0 

Cr.  £       8.  d. 
6ale  of  current,   less  reserve  for  doubtful  debts, 

allowances,  etc SO.SW  II  6 

Rental  of  meters  and  other  apparatus  on  consumers' 

premiscB 3,095     I  6 

Rente  receivable .  » 42    0  0 

Transfer  feee    ;. 46  10  0 

Special  items  :  Net  proceeds  of  work  done  for  and 

goods  supplied  to  sundry  consumers 395  11  8 

Surplus  properties  :  Rents  and  protits  after  deduct- 
ing cost  of  repairs,  rents,  rates,  taxes,  and  ex- 
penses of  management  140    4  4 

£64.571   19  0 

Dr.           Net  Rkvenue  Account,  Dkc.  31,  1892,  £      s.  d. 

Bank  charges  and  commission 4  14  8 

Interest  account  283     1  3 

Interest  due  and  accrued  on  debentures 1,458    6  8 

Amount  written  off  in  reapect  of  work  done,  not 

recoverable    839  10  7 

Amount  written    off    on   account    of    preliminary 

expenara    1,000    0  0 

Balanoe  applicable  to  dividend  on  ordinary  stock  or 

shares 11,538  18  1 


£15.144  11  3 

Cr.                                                                                  £       9.  d. 

Balance  brought  from  lost  account » 6,454  19  10 

Less  dividend  of  2r.  [>er  share  paid  14th  May,  1892     4,990    0  0 


464  19  10 

Balance  brought  from  revenue  account  ^ 14,168    I    1 

DtoeounU   - 5U  10    4 


BUSINESS  NOTES. 


£16,144  U     3 


Bt  Helena  Teohnleal  Behoel.— At  St.  Helens  Town  Council 
recently,  a  letter  woa  read  from  Colonel  David  Gamble,  CB. ,  on 
alderman  of  the  borough,  conveying  to  the  town  a  plot  of  1,500 
square  yards  of  land,  accompanied  oy  a  sum  of  £2U,0(M)  for  the 
erection  of  a  central  library  and  reading-room  and  a  i»?hool  for 
technical  education  and  manual  instruction.  The  Council  tendered 
^bmrJiQArti&et  cMadJcs  to  Coloael  Gamble  for  his  gracious  gifl)| 


Llshtalns  Men.— We  notice  that  Messrs.  NewalU,  of 
hall-street,  are  i-ec|uiring  lightning-conductor  men. 

Burton  — Last  week  a   Local  Government  Board  enquiry 
held   at  Burton  on-Trent  relative  to  the  borrowing  of  £11,500  ft 
electric  lightinfr-     The  proceodinga  were  formal. 

Pnrtlok.— A  Bill   has   boen    preimred   by   Mr.    Burt   and    Mr, 
Mundella  to  confirm  a  provisionul  order  mtule  by  the  Board 
Trade  under  the  Electric  Lighting  Acts,  1882  to  1890,  renting 
Partick. 

Itlege.— The  establishment  of  a  central  station  is  offered  for 
tender  at  Lit^ge.     Plans  and  conditions  of  contract  can  be  obtaini 
from  the  Bureau  des  Travaux  Public,  Hotel  de  Ville,  Li»'gc.     Tl 
benders  must  be  sent  in  by  June  ITj. 

Great  Nortliern  Telegraph  —A  dividend  of  78.  2d.  per  ah 
is  pro[K>i^ed  by  the  Board  for  the  year  1892,  and  the  transfer 
£M.3,3.'?3  to  the  reserve  and  renewal  fund,  carrying  forward  £45/ 
to  tlio  credit  of  the  current  account. 

Ynrmoatli  — Tho  Yarmouth  Town  Council  have  inatructod 
their  surveyor  to  urei>are  an  estimate  for  the  necessary  work  out- 
side the  Town  Hall,  and  resolved  to  let  the  work  inside  stand  o\'er 
until  the  building  hod  been  wit-ed  for  the  electric  light. 

Nelaon  —The  Local  (Tox'erntnent  Board  have  aanotioned  the 
borrowing  by  the  Nelson  Corporation  of  £6,000  more  to  oomplete 
the  elocti-ic  lightint;  suhome  in  the  borough.  It  is  the  balance  of 
£1(>,(]0U  to  be  expended  in  the  carrying  out  of  the  scheme. 

Llmehoiue. — The  sservioes  of  Prof.  Henry  Robini>on  have  been 
ongat^tid  for  the  purpose  of  reporting  fully  to  the  LimebouM 
District  Board  of  WorlcR  on  the  (question  of  electric  lighting  for. 
the  district  and  it«  cost.  A  special  committee  has  this  aiatter  '^ 
hand. 

City  and   Sontli    London    Railway  Company.— The    receipts 
for    the  week  ending   April    16  were  £861,   against   £734   for  tho 
corresponding  i>eriod  of    last  year,  or  an   increase  of  £127.     Tl 
total  receipts  tor  1893  show  an  increase  of  £1,222  over  those  fi 
the  corresponding  (leriod  of  1892. 

Briatol.— The  Bristol  Board  of  (iuardians  have  been   written 
by  the  to^vn  clerk,  asking  if  the  Guardians  were  likely  to  have  av 
installation  of  the  electric  light,  an   the  mains  of  the  Corporatinn 
would  be  laid  in   Peter  street.     The  matter   was  rcferrea   to  the 
Court  of  AssiHtnnts  to  re|»ort  upon. 

Blaokpool  Pier. — MeaBrs.  Challoner  and  Son   have  obtained  the 
contract  for   litting  the  Central  Pier  with  the  electric  light, 
large  number  of  arc  lamps  are  to  be  erected.     The  bowling  gn 
at  the  Talbot  Hotel  will  also  be  lit  up  with  the  electric  lignt 
i<|>ecial  occamuns  during  the  seai^on. 

Atierdeen.  — The  subject  of  the  lighting  of  the  new  buUdingi 
the  Northern  Co-oiwrative  Company,  in  .'lallowgate,  Aberoeen, 
was  taken  up  ut  tiie  meeting  of  direct'Ors,  and  among  tho  proposals 
Hubmitteii  was  one  to  tho  effect  that  the  electric  light  should  be 
introduced.     Tho  mntter  was  left  over  for  further  consideration. 

Kloctrio  Boalnosa. — An  electric  lighting  and  wiring  business, 
value  about  £3,(KX»,  is  offered  by  an  advertiser  in  the  Daily 
Chrouirlr  of  Tuesday,  together  with  art-metal  factory,  as  a  going 
concern,  for  disposal  or  partnerphip.  An  illustrated  catalogue, 
with  blockn  of  designs  for  many  installationu  already  carried  out, 
is  thrown  in. 

Knterpriae  at  Wlgton.  — During  the  Inat  week  or  two  the  shop 
of  Mr.  Hay  ton,  chemist,  has  been  lighted  by  the  electric  light, 
and  the  High-street  is  quite  illuminat^  by  the  lights.  The  whole 
of  tho  fittings  have  been  put  in  under  the  supertntendonce  of  Mr. 
T,  L  Hayton,  son  of  the  proprietor  of  the  shop,  who  made  the 
dynamo  himself. 

Brigliton  Sobame,- A  letter  was  read  at  the  Graveaeod  Town 
Council  meeting  lost  week  from  the  Brighton  Corporation  inviting 
this  Court  to  rei)ueat  the  borough  member  to  oppose  a  Bill  to  pro- 
mote  electric  lighting  in  Brighton  in  competition  with  tho  Corpo- 
ration, This  was  referred  to  the  Land  ana  Finance  Committee.  A 
similar  letter  was  read  at  the  Southampton  Town  Council. 

Fuel  Xeonomtaera. — We  understand  Messrs.  E.Green  and  Son, 
Limited,  of  Manchester  and  Wakefield,  have  just  secured  the 
contracts  for  fuel  cconomisers  to  heut  the  feed  water  in  coneection 
with  steam  boilers  to  bo  erected  at  the  Londonderry  and  Notting- 
ham eleotrie  light  Installations  ;  o.Uo  at  the  inetallation  about  to 
be  put  down  by  tlie  Great  Northern  Railway  at  HoUoway  Station. 

Weat  India  and  Pannma  Telegraph  Cempanjr.  — The  receipt* 
for  the  half -month  endod  April  15  were  £'J,789,  aeainat  £2,656. 
The  l>ecember  receipts,  estimated  at  £5,210,  realised  £5,275.  The 
Directors  recotumena  dividends  for  the  six  months  ended  December 
31,  1892,  of  6s.  {)or  share  on  the  first  and  second  preference  shares, 
and  6d.  per  share  on  the  ordinary  shares,  placing  £1,500  to  reserve 
and  carrying  forward  £1,430. 

Cheater.— At  tho  Chester  Town  Council  meeting  last  week,  Mr. 
Tom  Browne  asked  when  they  might  expect  a  report  on  the 
electric  light.  With  the  near  approa^  of  this  new  illuminant,  ho 
wished  to  know  whether  it  was  necessary  to  put  up  further  lamps. 
Alderman  Johnson  said  the  introduction  of  tho  light  was  within 
reasonable  distance.  Two  reports  have  been  received,  and  the 
committee  will  meet  very  shortly. 

Brlgbton-B«ttingdean  Bleotrlo  Railway. —The  National  Tele- 
phone Company,  who  were  the  only  opponents  to  the  Bill  for 
powern  to  oonstrunt  an  electric  railway  along  the  foreshore  from 
Brighton  to  Rottiogdoan,  have  given  notice  of  tho  withdrawal  of 
their  threatened  opposition,  the  promoters  having  agreed  to  i 
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»  clause  for  bhe  protection  of  their  wires.  The  withdrawal  of  this 
petition  leaves  entirely  unopposed  this  projected  railway,  which 
w  to  '*  be  placed  at  such  ati  elevation  ae  to  be  safe  from  interruption 
bv  the  aea." 


-The  Buccees  of   the  electric  lif^hting 

f'Si 


Pno««  at    Blackpool. 

nndertaking  of  the  Corfwration,  says  the  Bltickpool  Qaztiie,  wil 
depend  not  upon  tho  half  dozen  big  companies  of  the  town,  but 
apon  tho  hundreds  of  Hmall  connuiuers  who  will  want  a  steady 
supply  the  year  through,  and  without  whom  the  venture  would 
be  a  distinct  failure.  Why  not,  thoroforo,  rtx  tho  price  of  the 
light  at  the  lowest  sum  (K>8«ible,  and  put  every  consumer  ujwn  an 
equality— a  syfitem  which  has  worked  admirably  in  Blackpool  in 
the  case  of  gafl  ? 

PrIoM  at  Bristol.— The  Bristol  Electrical  Committee  have 
issued  a  circular  to  the  public  in  the  area  projioeed  to  be 
lighted,  inviting  applications  for  private  supplier.  It  is  explained 
that  an  8-c.p.  elecCnc  lamp  (equivalent  to  an  ordinary  gas-burner) 
would  cost  about  68.  6d.  per  annum.  Tho  cofl*i  of  wiring  and 
fittings  may  be  taken  as  varying  from  2.W.  to  35fl.  per  lamp  for 
shops,  offices,  etc.,  and  from  308.  to  5<>(«.  per  lamp  for  private 
houses.  The  current  may  be  useti  for  motive  [wwer,  for  cooking, 
or  for  heating. 

Wlncbeatar.-  By  Hdvertisement  the  Winchester  Town  Council 
invite  specifications,  plans,  and  OHtrraates  for  li^htinK  the  streets 
and  public  buildings  of  the  city,  and  also  for  the  lighting  of  houses 
and  sho[»s.  A  premium  of  £IW)  will  bo  fmid  for  tho  scheme  which 
in  the  opinion  of  the  Council  in  cotisidereti  the  mo.st  suitable  No 
pledge  is  given  to  carry  out  any  selected  plan.  Printed  conditions 
can  be  obtained  upon  application  to  the  town  clerk.  The  apeci- 
ticationa  are  to  be  sent  to  the  town  clerk  (sealed  and  marked)  not 
later  than  the  2f)th  of  May  next. 

Carlisle. — From  the  minutes  of  tho  (ros  Committee  of  the 
Carlisle  Corporation,  it  ap|ieared  that  at  a  meeting  of  the  oum- 
mittee  the  town  clerk  had  nubinitted  copies  of  letters  which  he 
had  received  from  the  Brush  Electrical  Engineering  Company, 
Limited,  on  the  subject  of  electric  lighting,  and  that  tho  com- 
mittee bad  passed  a  resolution  to  tho  effect  that  while  keeping  the 
matter  under  careful  consideration  with  a  view  to  taking  aoiion 
when  desirable,  the  committee  were  of  opinion  that  tho  time  hud 
not  arrived  for  taking  steps  with  re8[*cct  to  electric  lighting. 

Bolton. — The  newly-appointed  electrical  engineer  to  tho  Bolton 
Corporation  (Mr.  J.  H.  Ryder,  of  Halifax)  hoa  now  oritorod  u;ion 
his  duties,  having  bad  assigned  to  him  the  School  Board  oHices  in 
the  Town  Hall.  The  new  deijartmenb  is  yet  in  an  initial  stni^e, 
and  tho  engineer  is  engaged  upon  plan^  of  the  necoewary  work 
proposed  to  be  carried  out.  Many  of  the  tradesmen  are  uiixiouc^ly 
awaiting  the  laying  of  the  Corporation  mains.  Some  time,  how- 
ever, will  necessarily  ola^ifie  before  the  scheme  is  carried  into  effect, 
but  the  Gas  Committee  are  pushing  on  with  the  work  as  quickly 
as  postible. 

Jarrow. — A  good  illustration  of  the  utility  of  electric  light  ia 
scon  iu  Jarrow  at  the  new  Cooperative  Stores,  where  tho  whole  of 
that  immense  building  is  illuminated  throughout  by  means  of  the 
electric  light.  It  has  been  found  a  great  boon  in  the  shoj^ia  com- 
prising these  stored,  bub  has  been  eecn  to  nioat  advantage  in  tho 
targe  lecture-hall,  which  is  lighted  with  34  Edison-Swan  tamp«, 
the  splendid  light  from  which  has  been  fully  appreciated  by  those 
attending  meetings,  concerts,  and  balls.  Only  throe  or  four 
.  renewals  have  been  necessary  since  these  premicea  were  opened 
over  12  months  ago. 

Wakefield.  ~A  sub-committee  of  the  Wakefield  Corporation 
has  for  some  months  been  seeking  Information  from  tho  towns 
which  have  adopted  the  electric  light,  and  it  is  expected  that  a 
refwrt  will  be  presented  before  long.  Tho  town  clerk  hixs  not  yet 
reoeived  instructions  to  apply  for  a  provisional  order  (which  will 
cost  about  ^.tOOj,  but  decisive  action  is  contemplated  next  week, 
so  that  during  the  summer  a  scheme  may  be  brought  forward, 
though  the  order  would  not  come  into  force  till  tho  ooginning  of 
1894.  Before  anything  further  ia  done  an  experienced  electrical 
engineer  will  be  consulted. 

Bembajr. — On  March  17,  the  electric-light  installation  in  bhe 
new  Municipal  Buildings  at  Bombay  was  tested,  and  proved  au 
entire  success.  The  C-o  unci  I- chamber,  as  well  aa  the  other  {jarte  of 
the  buildings,  looked  at  their  best  when  lighted  by  the  admirably- 
arranged  electric  installation,  the  euperviaion  of  which  was  carried 
out  by  Mr.  P.  Mansop,  of  the  Laiuj;,  Wharton,  and  I>own  Con- 
struction Syndicate.  There  are  366  lights  in  the  buildings,  varying 
from  10  c.p.  to  T,\\  c.p.  Tho  lights  on  the  ceutral  stairR  and  under 
[  the  dome  nro  similar  to  those  ub  the  Hooghly  Bridge  Calcutta. 
A  largo  horizontal  engine  drives  Thomson  and  Houston  dynamos 
from  the  munici[»al  workahofjs,  near  the  Crawford  Markets 

Xlaotrlo  Mlolng.— At  the  meeting  of  the  Silati  River  (>old 
Mining    Company  on    Tuesday,  the  Chairman   stated   that   Mr 


It 
; 


I  Pasteur  had  left  for  the  Cape,  and  after  disposing  of  some  necessary 
'  urg,  thoir  collenguo   wouu 
to  the  Silati  district.     He  would  examine  into  all  the  conditions  of 


business  at  Johannesbui^,  their  collenguo  would    at  onco  proceed 


ithc  problem  aa  to  the  intrwluction  of  electrical  power  of  working 
fey  water  instead  of  steam  tho  whole  of  the  machinery  at  Sttati, 
which  was  really  the  object  of  the  increase  of  the  capit'il.  The 
Chairman  felt  quite  sure  that  it  would  be  practicabto  to  introduce 
motive  power  by  working  electrical  dynamos,  and  in  that  case  an 
immense  reduction  in  their  working  expenses  would  bo  made. 
York.— At  the  monthly  meetmg  of  the  York  City  Council  last 

I  week,  the  Electric  Light  Committee  stated  they  hud  receiv'ed  a 
report  from  Mr.  Bernard  DrakOy  and  a  report  from  the  borough 
■nrveyor  as  to  the  route  along  which  he  considers  It  most  odvis- 


able  for  the  Scarborough  Electric  Supply  Company's  mains  to  be  I 
llaid,  and  also  as  to  whether  it  is  most  advisable  for  the  mains  to  I 


be  laid  in  the  carriageways  or  footways  of  the  streets,  were  laid 
before  the  committee.  It  was  resolved  that  the  reports  be 
approved  and  adoptc<l,  with  the  addition  that  the  mains  be  laid 
throughout  bhe  route  as  near  to  the  houses  as  possible.  Mr.  Gawne 
moved,  Mr.  O.  E.  Hudson  seconded,  aud  the  committee's  report 
was  adopted. 

Bflddleabrougb.  — At  the  last  meeting  of  tho  Middlesbrough 
County  Council^  on  the  (fOsworks  Committee  minutes  coming  up 
for  adoptioin,  the  Mayor  rend  a  letter  enclosing  a  resolution  of  a 
meeting  ot  ratcpuyorfl  strongly  op[>08ing  any  increase  in  the  price 
of  gas  Alderman  Hugh  Bell  moved,  in  accordance  with  notice, 
thot  the  price  be  tncreaserl  by  .'W,  ijer  1,000  cubic  feet.  The  gas- 
works, be  said,  did  not  return  to  tne  town  a  sufficient  income  for 
the  expenditure  which  hod  been  incurred.  At  the  present  moment 
the  works  were  an  extremely  hazardous  commercial  enterprise.  In 
a  few  years  tliey  might  Hnd  thomj^lves  compelled  to  consider 
whether  they  should  not  abandon  their  gasworks  and  takeover 
other  means  of  lighting. 

Colombo  Tramways.  —  The  Colombo  Municipalitv,  upon  the 
casting  vote  of  it«  chairman,  has  decidett  to  accept  the  tender  for 
the  construction  of  tramways  in  Colombo  submitted  by  Mr.  E.  D. 
Mathews,  who  has  recently  carried  out  a  ftimilar  undertaking  in 
ICarochi  to  the  entire  satisfaction  of  that  municipality.  Mr. 
Mathows  proposes  to  begin  work  within  nix  months  of  execution 
of  the  contract,  and  to  carry  on  the  construction  of  the  tramway 
lines  at  the  rate  of  six  miles  per  annum,  without  being  bound  a« 
to  the  order  of  any  particular  route.  He  agrees  to  pay  half  of  all 
net  profits  over  7  iwr  cent,  bo  the  Council.  There  was  some  pro- 
[x)sal  some  time  oack  to  use  electric  traction,  but  no  mention  is 
made  of  this  in  the  notice  above. 

Edinburgh.— The  Lord  Provost's  Committee  of  the  Edinburgh 
Town  Council,  on  tho  12th  inrt.,  approved  of  a  Bub  committee's 
re]X)rt  recommending  that  the  Corporation  should  themtiielvee 
undertake  the  carryinir  out  of  the  powers  conferred  upon  them 
under  their  electric  Ughttng  order.  The  following  was  tho  divi- 
sion :  For  bhe  motion  :  The  f^ord  Provost,  Bailies  Steel,  Dunlop, 
(iu!land,anl  Macpherson ;  treasurer  M'Crae,  Convener  Ramage, 
Cnuncillorit  I'nltard,  Mitchell  Thomson,  Kinloith  Anderson,  Sloan, 
and  Mackonzio.  For  tho  amendment  (to  transfer  tho  powers  to  a 
company  on  conditiontf  bo  be  afterwards  arranged) :  Bailie  Walcot, 
Dean  of  Cuild  Miller,  Councillors  Colston  and  Williams.  Bailie 
M'l)onuld  and  Councillor  James  Robertson  declined  to  vote. 

Telegrapb   Constmotlon   and    Ualntenanoo     Company. —In 

replv  to  a  shareholder  the  secretary  states  :  **  The  fall  in  the  price 
of  the  share<«)  is  no  doubt  due  to  the  reduced  dividend,  and  that  is 
occasioned  by  tho  small  amount  of  work  carried  out  by  the  Com- 
jmny  during  1892,  which  was  cunsiderably  less  than  in  preWous 
years.  The  severe  depreciation  which  has  very  generally  prevailed 
UOA  afTected  us,  in  common  with  nearly  all  manufacturing  and 
industrial  conoerns.  We  hope  shortly  to  sign  a  contract  with  the 
Eastern  and  South  African  Telegraph  Company  for  tho  manu- 
facture and  laying  of  a  cable  between  Xan/4bar  and  Mauritius, 
but  while  the  present  slackness  of  trade  continues  it  is  impo^ible 
to  say  what  are  our  prospects  of  work  as  regards  the  general 
busineAS  of  the  Company," 

Indo-Earopoan  Telegrapb. — The  Company's  revenue  from  all 
source^fnr  1N92  amounted  to  £117,470.  13s  lOd.,  as  compared  with 
£116,699.  lis.  Id.  for  1891,  showing  an  increase  of  £7H0.  10s.  9d. 
Deducting  the  expenses,  taking  credit  for  £6,983.  Ids.  4d.  broagbt 
over  from  1891,  and  debiting  income  tax,  there  remains  the  sum  of 
£60,0ri7.  Ifis.  Hd  From  this  amount  £10,(NN)  has  been  placed  to 
reserve,  and  that  sum,  together  with  l'li>,ti*J.~>  amount  oi  interim 
dividend,  have  to  be  deducted,  leaving  a  balance  of  £39,4.32.  Ids. 
lid.  The  Directors  now  propose  the  declaration  of  a  dividend  for 
tho  six  months  ended  Doceraoor  31  of  17s.  6d.  per  share,  making, 
with  the  dividend  already  paid,  ti  per  cent,  for  the  yeax,  and  a 
bonus  of  208.  per  share,  both  free  of  income  tax,  making  in  all 
10  per  cent.,  carrying  forward  £7,557.  I(>s.  lid.  to  the  credit 
of  1893. 

Crieff  —Provost  Adie  has  been  making  enquiry  recently  as  to 
tho  introduction  of  the  electric  light  into  Crietf.  No  town  in 
Scotland  Ia  said  to  be  better  situated  for  the  purpose.  An  elec- 
trical engineer  from  Manchester  recently  visited  Crieff  and 
examined  the  water  power  in  the  vicinity.  It  is  said  be  has  now 
furnished  a  report  of  hie  investigations.  He  estimates  that  for  an 
outlay  of  about  £3,000  an  installation  of  about  600  lamps  of  16c. p. 
can  be  secured,  and  if  accumulators  are  used  an  additional  outlay 
of  about  £2,(Xl>0  will  be  roi|uirtid,  but  iu  that  case  the  plant  would 
be  capable  of  supplying  'J,1KM)  lum[)A  of  16  c  p.  It  is  i^ejiorted  that 
a  splendid  waterfall  ample  for  alt  purposes  may  be  placed  at  the 
diH|xiAitl  of  the  town  it  the  scheme  is  entertained.  At  presenb 
there  is  much  favourable  discussion  in  connection  with  toe  eub 
jcctand  the  Provost's  efforts  to  effect  such  an  improvement. 

Xxteaslons.  —We  learn  that  Mr.  Percy  W.  O.  Hodges, 
A.M.I.C.E.,  bos  joined  the  tirm  of  Messrs.  Ho<1ges  and  Todd, 
electrical  engineers  and  measuring-instrument  manufacturers. 
This  6rm,  we  arc  pleased  to  note,  is  now  adding  civil  and 
mechanical  enginceiiug  departments  to  their  rapidly  increasing 
business,  and  they  now  undertake  to  advise  and  report  upon  any 
engineering  projocU  as  well  as  make  surveys  and  suiierintend  the 
construction  of  works,  In  addition  to  their  Turnmill-street 
works,  MessrH.  Hodges  and  Todd  have  taken  large  and  extensive 
premises  in  Red  Lion  street,  where  central -station  switchboards, 
large  switches,  etc.,  will  in  future  in  made.  The  offices  will  still 
be  at  82,  Turnmill-street.  As  there  is  rather  a  dearth  in  London 
of  Hrms  making  switchboards,  owing  to  recant  failures  and 
retirements,  there  should  be  a  good  chance  for  this  pushing  young 
6rm. 
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iBfllMi  Telegmpli  Xztenstoii.— The  Indian  Toleerftph  Depart- 
ment iR  pusbinj^  foiwaitl  with  cfinsitlerable  energy  the  opening  up 
of  now  ofticoa.  By  April  I,  says  the  Indian-  Eti'jijtrer,  100  now 
depnrtmentul  uiid  combined  offices  will  have  been  opened  in  India 
since  the  commencement  of  the  your.  A  largo  proportion  are  in 
Lower  Bengal  nnd  Madras,  in  both  of  which  [provinces  the  telc- 
grnpha  pay  better  ilian  in  otbere,  a  result  due  not  only  to  the  fact 
that  traae  is  brisker  than  elsewhere,  but  al»o  that  the  {leople  are, 
on  the  whole,  better  educated  and  accni  to  understand  more 
rcoflily  the  great  advantage?  afforded  by  the  telcf^rnph  wire. 
Satisfactory  ii8  the  yearly  reportB  of  the  iKjfwrlniunt  liavo  been  in 
the  p.irtt,  «till  better  results  may  be  looked  for  in  the  future. 
Burma  should  soon  commence  to  asaiet  in  Bwclling  the  annual 
rcbumn,  and  the  Kashmir  line,  which  has  already  been  partially 
tAkon  over,  may  al&o  prove  a  paying  concern. 

Bradford  Ibctousloiu.— A  Buocial  mooting  of  the  Gas  and  Klec- 
tricity  8upply  Committee  of  the  Bradford  Tuwn  Council  wan  hcM 
on  the  I4tn  innt.  to  consider  the  advlaabdity  of  extending  the 
electricity  works  in  readiness  for  next  winter.  Alderman  F. 
Prieetman,  who  pre8ide<l,  eaid  that  the  princi^Ml  problem  which 
preaentetl  iteeH  v/a»  whether  it  would  be  best  to  extend  the  plant 
on  thctwo-wiresyBtomortobegin  afresh  with  the  three  wire  system 
lb  appeared  from  a  report  prc{>ared  by  Mr.  S.  SV.  Haynes,  the 
electrical  engineer  to  the  Corjwration,  that  to  double  the  pr&'«ent- 
two-wire  mains  would  cost  19,6^),  and  that  the  co^t  of  the  three- 
wire  KyHtem  would  be  £i">,fl70.  There  would  alwo  be  a  Having  in 
working  cxpensea  on  the  latter  system  of  £4'24  Numerous  iippli- 
cations  for  light  had  had  to  be  put  off,  and  to  meet  tlie  demaml 
for  ne^t  winter  ho  estimated  that  from  '200  to  3(H)  additional 
generating  horse-power  would  be  required  at  the  works.  A  sub 
committee  was  appointed  to  go  into  the  whole  cjuefltion  and  report 
to  a  subhcquont  meeting. 

Taunton. — At  the  monthly  meeting  of  the  Taunton  Town 
Council  Inst  week  tho  Electric  Lighting  Committee  reported  uh 
follows:  **  Your  committee  report  that  the  Hoard  of  Trade  have 
approved  of  the  area  of  supply  adopted  at  tho  Council  meeting  of 
the  llth  February  last,  -xna,  have  ineert^d  it  in  a  schedule  to  the 
draft  provisional  order.  Tho  committee  herewith  present  the 
draft  provisional  order,  which  is  unopposed  and  will  betmbydied 
by  thf  Boivrd  of  Trade  in  a  Bill  which  will  pasa  through  Parlia- 
ment. A  communication  has  been  received  from  the  Local 
(Government  Board  enclosing  a  notice  that  a  public  cntfuiry  will 
bo  hold  on  Wednesday,  19th  iiict.,  by  Mr,  Codrington,  at  IL)  o'clock, 
to  enquire  into  the  application  by  the  Council  to  borrow  £1(3,<JUU 
for  purposes  of  electric  lighting.  The  committee  ask  for  authority 
to  instruct  counsel  to  appear  on  behalf  of  the  Town  Council  at  Iho 
forthcoming  enquiry  if  they  r*hall  deem  it  necessary  to  do  so.'*  On 
the  motion  of  Alderman  Van  Trump,  seoondea  by  Cuuncillur 
WeeMake,  the  refwrt  was  adopted. 

WalaaU  Electric  Trams.— Councillor  Baker,  at  tho  last  meet- 
ing of  tho  Walsall  Town  Council,  said  that  he  wished  to  move 
that  the  town  clerk  write  to  the  tramway  company  and  ask  tliem 
to  reduce  tho  discomforts  of  the  trams.  He  alluded  to  two 
things— the  odd  arrangement  of  the  seat«  and  the  jolting.  On  tho 
top  of  the  uirs,  he  Haid,  it  was  [X)sitively  dangerous  to  ride,  and 
everyone  had  to  hold  on  when  the  car  was  in  motion.  The  Council 
hod  assisted  the  company  in  every  way  they  could,  and  now  he 
thought  the  public  ha4i  a  right  to  bo  treated  with  conaidcr.'ition. 
It  was  (xMitivoly  onnoying  to  the  passengers.  Tho  Town  I'lerk 
said  that  Mr.  Baker  could  not  move  a  resolution  without  notice  ; 
but  he  would  communiciite  with  the  com|)any,  and  have  a  reply 
to  lay  before  the  (Jcnerol  Purposes  t'ommittee.  Ho  believed  that. 
the  arrangement  of  tho  seats  was  already  being  cum^idered  by  tho 
company.  As  to  the  jolting,  that  ho  understood  aroac  from  tho 
position  of  the  motors,  though  perhaps  the  springs  might  bo  some- 
what light.  However,  he  would  bring  botli  mutters  before  the 
attention  of  the  comfmny,  and  hod  no  doubt  ho  would  have  a 
re[K>rt  for  the  next  committee  meeting. 

Hotropolitan  Eleotrlo  Supply  Company,  Limited. — The  report 
of  this  Company  for  tho  year  ended  December  31  states  that  the 
capital  ex[jenaiiure,  which  at  the  end  of  1891  amounted  to 
£48^,926,  now  stands  at  £(y50,Sb9,  This  increase  ie  chiefly  due  to 
the  laying  of  additional  mains,  and  to  the  works  in  connection 
with  the  new  station  at  Paddington,  which,  it  will  be  remembered, 
was  not  contemplated  in  the  original  estimates  For  the  purpose 
of  completing  the  Company's  present  system  it  will  be  necessary 
to  issue  the  balance  (£50,000)  of  the  £100,000  debentures  already 
authorised.  The  gross  revenue  for  tho  year  amounted  to 
£54,571,  as  against  £43,747.  It  will,  however,  be  remembered 
that  tho  revenue  of  IH9I  included  a  special  item  of  £3,027  paid  by 
the  contractors.  The  actual  increase,  therefore,  amounts  to 
£13,851.  The  balance  to  the  credit  of  the  revenue  account,  before 
providing  for  depreciation,  is  £18,168.  The  Directors  have  set 
aside  £4,0OU  as  a  depreoiation  fund,  carry  £14,168  to  net  revenue, 
which,  with  the  balance  brought  forward  and  other  receipts, 
makes  a  total  of  £15,144.  After  deducting  bank  charges,  debenture 
interest,  etc..  there  remains  a  balance  of  £12,558,  of  which  tho 
Directors  have  appropriated  £1,000  in  reduction  of  tho  preliminary 
expenses  account,  which  will  now  eland  at  £4,052.  The  Directors 
recommend  a  dividend  of  4h.  per  share,  carrymg  forward  £1,578. 

Xlagatoa.— Mr.  Arnold  Taylor.C.E.,  hold  an  enquiry  at  Kingston 
Iaatweek,ou  behalf  of  the  Local  Government  Board,  into  an  applica- 
tion by  the  Town  Council  for  permission  to  borrow  £16,000  for  the 
purpo»e  of  electric  lighting  in  the  borough.  Tho  Town  Clerk  stated 
that  the  sum  re<iuired  was  made  up  of  £11,850,  the  amount  of  the 
tender  of  Messrs.  Siemens,  which  covered  everything,  except  the 
erection  of  the  central  station.  The  balance  of  £4.150  was  in- 
tended to  cover  the  cost  of  tho  buildings  and  other  capital  oxpcn- 
diture,  if  any,     Provision  iras  mode  for  5,000  incandeeoeut  lampe 


and  ^  arc  lightfl.  The  population  of  the  borough  at  the  lairt  ceneut. 
was27,057  :  and  tho  ratable  value  £125.601.     The  total  of  the  i 
Bonb  outstanding  loans  was   £58,575  ;  and  there  was  £5,000 
rowetl   on   the   security    of   certain   property.     Mr.   I'reece,   jun 
gave  evidence  ofi  to  the  system  adopted  nnd  the  machinery  to  I 
used  ;  and  he  said  it  was  estimated  that  if  the  5,000  lampe 
fixed,  they  would  be  able  to  show  aproHtof  £100  on  the  first  yearli 
working.     Tliat  was  all  tlmt  could  be  done  with  the  present  plant  ] 
but  as  occasion  re<|nired   the  supply  could  be  increased  by  addin 
to  tho   generating   mficbinery— tho  mains  being  capable  of  dij 
tributing  more  than   double  the  sup[)ly  now  arranged  for. 
C'larko.  a  member  of  the  Council,  op|X)?-cd  the  application,  and 
f>ointcd  out  that  at  Northampton,  allhongli   the  light  ha<l 
establishmi  there  four  years,  they  had  only  4,000  lamjw  tixed,  an 
at  Oxford  the  Corporation  could  not  beinducc^l  to  adopt  the  ligb 
bociuse  it  was  unreliable.     After  some  conversation   with  reep 
to  the  amount  of  tho  rates  in  the  borough,  the  enquiry  terminate 

Electric  Lighting  Company  Finaaoe.  —  Under  this  heading  tfa 

Daily  Nkwh  says;  "Very  steady  progress  is  being  made 
electric  supply  companies  towards  profits  and  dividenos.  At  the 
meeting  of  tho  Cify  of  London  Electric  Companj*  some  striking 
diagrams  were  given  illustrating  the  tendency  of  receipts  to 
increase  greatly,  while  6xi>enHes  remain  about  the  i*ame.  In  our 
rcjjort  of  the  meeting,  reference  was  made  to  the  probability  of  the 
comiwiny  reducing  the  price  of  the  current  to  tlie  consuming 
public.  A  corresjMndent  )K>intH  out  that  the  City  of  London 
C'ompany  haj*  (jowers  to  pay  10  i>er  cent,  on  the  whole  of  its 
working  capital,  before  it  is  com [3011^1  to  reduce  the  selling  i»riceper 
unit  The  share  capital  is  at  present  £4I^J,I)00,  and  it  will  issue  ad 
much  again  in  preference  capital,  some  of  it  bearing  6  per  cent,  and 
Homeof^t  perhaps  less.  It  is  moreover  era|iowerod  to  issue  £400,000 
of  debentures,  which  will  hardly  bear  much  more  than  4  per  cent, 
interest.  As  tho  10  per  cent,  arrangement  covers  the  whole  capital, 
the  ordinary  may  bo  receiving  about  20  per  cent,  dividend  before 
the  obligation  to  reduce  the  selling  price  of  the  electric  current 
comes  into  force.  At  present,  tho  price  f^er  unit  is  8d.,  and  it 
appears  as  if  the  com{)any  will  he  able  to  reduce  it  greatly,  still 
leaving  a  profit.  Tho  Metrofmlitan  Electric  Supply  Company  has 
issued  itd  report,  announcing  a  dividend  of  4s  a  share,  compared 
with  2s.  ]ier  share  a  year  ago,  the  directors  stating  they  look 
forward  with  contidGncc  to  a  continuous  increaae  in  the  proportion 
of  net  profits  to  revenue.  In  this  case  the  scone  of  high  dividendn 
is  hedged  by  founders'  .•^hare*^,  which  will  take  naif  the  profits  aft«r 
7  per  cent,  lias  been  distributed  on  the  ordinary." 

Southampton  Free  Library. — ThcSub-Committeoof  the  South- 
ampton Free  Library  Committee  at  the  last  meeting  reiKirted 
Ihoy  hafi  received  tenders  for  the  provision  and  erection  of  el 
light  tittiuge  and  plant  an  follows  : 

Messrs.  J.  Sugden  and  Co.,  London   £357 

B.  Verity  and  Sontt,  London 331 

I'lanct  Electrical  Engineering  Company,  Ix>ndon    329  10    0 

Fowler,  Lancaster,  and  Co.,  Birmingham .  .....     297     0    0 

Siemens  Bros,  and  Co.,  London    28H     0    0 

Haterson  and  Cooper,  London   285     0    0 

Brush  Electrical  Engineering  Company,  London    27S  18 

Emanuel  and  Son,  London 247     0 

Latimer  Clark,  Muirhead,  and  Co  ,  London 241     0 

Cromptrfjn  and  Co.,  London   , 239     0 

Kowanl  and  Co 239   l»» 

Barnolt  and  Co.,  NewcastleonTyno 226 

Fiford  and  Sons,  Southampton 225 

Sanby  and  Co  ,  .Southampton    220 

Sharp  and  Kent,  I/)n«ion     ,.., 230 

Noble  and  Co.,  Southamjtton 210 

F.  Shalders,  Southampton '209 

F.  M.  Newton,  Taunton  171 

Donnison  and  Tarmiter,  Manchester  , 167 

After  careful  consideration  by  tho  committee  and  by  the  electrical 
engineer  (.Mr.  J.  (i.  W.  Aldridge),  they  unanimously  recommondod 
the  accei)tance  of  Messrs.  Donnison  atjd  Parmitor's  tender  to  carry 
out  the  work  for  the  sum  of  £167.     The  proposition  was  agrood  to. 

Bristol. — The  Electrical  Committee  of  the  Bristol  Town  Counoil 

in  their  report  remind  the  Council  that,  by  their  re(>ort  presented 
on  the  loth  of  March,  1891,  they  informed  the  Council  that  the 
sum  of  £66,000  would  be  recpiired  to  carry  out  the  inftallatioi 
which  the  Councd,  on  the  recommendation  of  the  committ< 
resolved  to  establish.  The  committee  have  obtained  the  sancti 
of  the  Local  Government  Board  to  the  borrowing  on  mortfra^reof 
the  general  district  rate  of  the  above-named  num.  to  be  repaid  in 
25  years,  and,  having  received  t-enders  for  the  loan,  they  have 
accepted,  subject  to  the  approval  of  the  Council,  the  tenders  of 
tho  Cor[}oration  of  Leeds,  to  lend  tho  sum  of  £50,000,  and  of 
the  trustees  of  the  Bristol  General  Hospital,  to  lond  the  sum 
of  £16,000  at  interest  at  the  rate  of  3^  per  cent,  per  annum. 
The  committee  recommend  the  Council  to  execute  mort- 
gages of  the  general  d  istrict  rate  to  the  Corporation  of 
Leeds  and  to  the  trut^teee  of  the  Bristol  General  Hospital 
accordingly.  They  also  remind  the  Council  that  in  Mr.  Preeco's 
reiJort,  suomitted  by  the  committee  to  the  Council  on  Uie 
10th  of  March,  1891,  and  ujwn  which  the  committee  based  their 
estimate  of  £66,000,  it  is  stated  as  followtt :  "  In  my  estimate  I  have 
not  allowed  anything  for  the  purchase  and  preparation  of  the  site, 
hut  1  have  put  down  £5,000  for  buildings  and  alterations/'  In 
coneequenoe  of  the  nature  of  tho  soil  forming  the  site  of  tl 
oentral  electric  lighting  station,  the  committee  found  it  nececsai 
to  incur  a  heavy  expense  in  piling  and  in  building  a  retainL 
ag;iintft  the  river,  and  they  also  found  it  expedient  to  erect 
and,  coueeiiuently,  a  more  ooetly  buildinK  than  was  at 
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tainpUted.  Contracts  for  the  whole  works  have  now  been  entarod 
tefco,  and  the  oommittee  find  thut  it  will  be  noceesary  to  provitie 
%lie  sum  of  l'17,0fX)  in  addition  to  tliu  befuru-mentioned  Hum  of 
£66,000.  The  committo©  therefore  recommend  that  they  be  autho- 
rmd  to  make  the  necedJUiry  arrangemcnls  for  borrowing  bho  sum 
of  £17,(*<Xt  on  raortgiig-o  of  the  general  district  rate. 

UBdarsroand  Telepbono  Wire*. — At  the  Manchester  City 
Counci]  meeting  la«t  Friday  Mr  Southern  onquirotl  if  the  com- 
mittee had  had  any  applications  for  jHjrmi^sion  to  Uy  telephone 
wiren  beneath  the  etreota  of  the  city,  and  whether,  before  per- 
mission wa»  granted,  they  would  give  the  Council  an  opportunify 
of  fully  coueiderinjr  the  subject?  Sir  John  Harwood  rif!*i(ed  t^ 
cmpliaj«i9e  the  necesaity  of  careful  consideration  beinif  given  to  the 
qnestion  of  laying  telephone  wiroB  underfifround.  He  said  that  it 
wac  the  more  important  in  view  of  the  fact  that  the  Salford  Cor- 
poration, bein^r  anxious  to  lay  telephone  wires  alonj;  their  strocte, 
found  their  progrosfi  in  thie  matter  conrtiderably  interfore<l  with  by 
a  private  company  who  had  previously  obtained  a  privilege  object- 
ing to  the  Corporation  iloing  a»  th<?y  dej^ired  except  under  certnin 
conditions  The  I'avint;  Coraiiiittoc  must  be  careful  in  thia  matter, 
and  if  the  chairman  of  that  coinmitlee  hail  given  any  permission, 
he  (Sir  John)  could  only  say  that  tlio  chairman  had  no  dght  to 
give  that  permission  He  wante*!  to  know  how  they  atood  in  tliiH 
tDAttor,  and  he  would  HU(;ge«t  the  committee  should  take 
the  Council  into  its  confidence  before  allowing  these  wiren  to  be 
laid  beneath  the  f*treetfl  of  tho  city.  Mr.  Richards  aaid  he 
know  nothing  of  any  j>ower  havini;  been  civen  to  any  tele- 
phone comjmny  to  connlruct  wire.4  through  the  city.  They  had 
always  refused  to  take  any  refponsibility  with  regard  to  overhciid 
wires.  (It  was  explained  thejue  were  underground  wires).  Alder- 
man King  said  he  had  noticed  telephone  wires  being  laid  under 
one  of  the  principid  Rtreets  where  the  Corporation  intendorl  to  place 
wireji.  It  nad  occurred  to  him  that  there  might  bo  fiome  ditficulty 
in  connection  with  this  mutter  in  the  future.  Alderman  Hmchliflc 
(deputy  chairman  1,  in  the  absence  of  the  chairman,  Kaid»  as  to  the 
tolophoue  wires,  the  comniittoo  hafi  been  applied  to  by  more  than 
one  com|uiny  for  pennission  to  lay  wires  underground,  but  owing 
to  Uie  illnojis  of  the  chairman  noUiing  had  been  done.  They  had 
not  undertaken  any  Uabilitiei^,  nor  would  (boy  until  they  hnd  re- 
ported fully  upon  tho  matter  to  tho  Council.  Tho  proceedings 
were  approved. 

City  Llshtittg. —Colonel  Haywood,  M.I.C.E.,  engiuccr  and  sur- 
veyor to  the  Coramissionern  of  Sewers  of  the  City  of  L>andon,  has 
presented  hi.s  rc[>orton  tho  work  of  the  [mst  year.  With  regard  to 
electric  lighting,  lie  reports  that  on  January  1  of  the  present  year 
there  were  40f>  lamps  in  0|>cration,  comprising  [iH  in  the  east,  111) 
in  the  centrtd,  and  96  in  tho  west  district.  The  length  of  main 
thoroughfares  lighted  on  that  date  was  as  followr^ :  Kast  dibtrict, 
3i  miles ;  central  district,  *Jj  milet; ;  west  district,  H  miles ;  total, 
11  miles.  At  the  end  of  last  year  there  were  mains  and  conduits 
in  22^  miten  of  street:  the  toUil  length  of  the  trenches  ojiened  u[) 
to  then  within  tho  City  being  about  o'Jj  miles.  The  gas  lighting 
in  tho  main  thoroaghfurca  was  discontinued  from  Lime  to  time  as 
the  elootric  lamps  were  put  into  operation.  The  gas  iamns  and 
tittings,  however,  were  not  removed ;  arrangements  iiaving 
been  wade  with  tho  gas  company  for  cleaning  and  maintain- 
ing the  him|>s  ready  for  lighting  to  moot  the  contingency 
of  failure  in  the  electric  light.  Tho  number  of  gas  lam^jfl 
unlit  at  the  end  of  the  year  was  1,l'20;  tho  number  of  arc 
lamps  lighted  being  409,  {"ansctiucntly  2  7o  gas  lamjm  were 
extinguished  for  each  arc  lamp  The  number  of  public  ways 
remaining  in  which  the  electric  light iug  comijany  have  not  laid 
conductors  is  6*21  ;  hut  tho  largest  portion  of  these  are  small 
•treeteandcourtsandalleysandnarrow  thoroughfares.  Thocomjmny 
having  been  recjuired  by  Colonel  Haywood  to  place  experimentally 
incandcscont  lamps  within  the  gas  lamps  in  such  manner  as  to 
leave  tho  gas  available  for  tho  contingency  of  fuikuo,  the  gas 
company  objected  to  this  being  done,  and  expressed  their  intention 
of  roraovmg  the  gas  fittings  when  the  incandegcent  Lamps  were 
placed  inside  the  Unterns.  The  question  arose  as  to  tho  propriety 
of  Lighting  the  minor  streets  by  incandescent  lamjis,  and  as  to  the 
relative  cost  of  gas  and  electricity  for  that  purpose.  The  matter 
WAS  referred  to  the  engineer,  who  reported  thereon  to  the  Streets 
Committee  of  tho  Commission  at  the  beginning  of  the  year  ;  and 
At  the  dato  of  the  report  under  notice  (March  21)  it  was  still  under 
their  consideration. 

XiluiKoU«a. — At  the  Llangollen  Local  Board  meeting  on  tho 
6th  iuet.,  Mr.  J.  P.  Davies  brought  forward  his  motion  in  favour 
of  introducing  electric  light  into  the  town.  He  said  he  had  been 
in  consultation  with  several  electrical  engineers,  and  they  all  spoke 
favourably  of  the  facilities  Llangollen  |K>sse8sed  for  an  etfective 
supply.  He  need  hardly  dwell  upon  the  advantage  of  electric 
Li^lit  as  compared  to  gas,  and  their  gaii  friends  nc<^  not  foel  any 
amnn  at  the  introduction  of  the  former,  inasmuch  as  it  hiul  been 
proved  that  in  eight  of  the  princi[ml  towns  in  England  where  elec- 
tric light  bad  been  introduced  the  consumption  had  not  aonaibly 
diminished.  Mr.  FbuU,  of  Liver(.)ool,  suggested  that  the  machinery 
mij;bt  be  put  on  a  site  near  Messrs.  Griffiths  and  Son's  skinyard. 
Mr.  Davies  then  quoted  statistics  showing  that  the  whole  pUnt 
could besupplied  for  £1,000,  theannual  cost  of  production,  including 
interest  on  capital  being  estimated  at  £1.10.  10s.  As  motive  [:)Owor 
would  not  be  requirea  in  the  daytime,  it  might  be  utilised  in 
working  a  tram  to  the  top  of  the  Castle  or  to  (ilyn.  Mr.  Sillery, 
electrical  engineer,  had  estimated  that  the  light  could  be  sup- 
plied in  Llangollen  at  half  the  price  of  gas.  Mr.  Hett.  from 
Yorkshire,  suggested  Pentrefelin  Slate  Wharf  and  a  mte 
near  Llangollen  Flour  Mill.  There  was  no  doubt,  how- 
ever, that  the  best  of  all  was  the  canal,  as  the  supply 
wooLd  not  be  subject  to  the  interference  of  floods,  which  wai 


often  the  case  in  regard  to  the  river.  He  (Mr.  Davies)  under- 
stood that  two  applications  bad  already  been  made  to  the 
canal  com^iany  for  power  to  put  up  machinery  near  the  atpieduct 
of  suthcient  |x)wer  to  suuply  Cefn,  Kuabon,  Khos,  and  surrounding 
district,  and  that  Mr.  Jebb,  the  engineer  of  the  company,  was 
inclined  to  take  a  favourable  view  of  the  application.  He  regretted 
that,  as  he  hnd  not  as  yet  received  a  report  from  one  of  tho  engi- 
neers whom  he  had  consulted,  he  was  not  in  a  p3sttion  t>o  make 
any  definite  pro[>osal  on  this  Bubject.  Mr,  Davies  then  moved 
that  tho  Local  Board  take  steps  to  obtain  plans  and  estimates  for 
liirhting  the  town  of  Llangollen  with  electricity.  Mr.  H.  O. 
TituniitA  i-ei-undcd.  Mr.  J.  E.  Junes  pro(>oscd  tho  iniilter  be 
deferred  for  a  month.  Mr.  Thomas  asked  whether  Mt.  Hall  was 
wilting  to  take  it  up  as  a  speculation.  Mr.  Davies  replied  that 
this  gentleman  at  present  haa  as  mucli  on  his  hands  as  he  could 
manage.  After  some  discussion  it  was  resolved  to  defer  the  matter 
for  a  month. 

Ipswioh.—  At  the  meeting  of  the  Ipswich  I'aving  ivnd  Lighting 
Committee  last  Friday,  it  was  stated  that  Mr.  I'ratt  had  had 
printe<i  a  statement  of  his  views  as  to  electric  lighting,  ami  a  copy 
had  been  sent  to  each  member  of  the  committee.  The  <picstton  of 
electric  lighting  had  been  referred  to  tho  Street  and  Lamp  iSub- 
Committee,  ann  Mr.  Josselyn  asked  whether  the  printed  statement 
was  the  report  of  that  sub  committee.  The  Chairman  replied 
thnt  it  was  not.  Mr.  I'nitt  was  good  enough  to  make  a  statement 
to  the  subcommittee,  who  thought  it  weU  that  tho  information 
.should  be  alTorded  to  all  the  members  of  the  committee,  but  they 
had  ma<!e  no  report.  The  statement  should  be  discussed  by  the 
Mub-coiiuuittec  and  then  come  before  the  committee  at  large.  The 
Town  Clerk  said  the  subcommittee  should  hear  all  the  observa- 
tions which  might  be  made,  and  make  their  report;  but  if  they 
were  to  have  the  remarks  of  individual  members  printed  and  sent 
round,  tho  functions  of  the  sub  committee  would  be  trenched  upon. 
Mr.  Hrand  said  the  sub-committee  had  thought  it  would  be  well 
to  have  the  remarks  in  print.  Mr.  Pratt  said  there  were  6.S 
ijccupiers  between  the  Barrack  corner  and  the  White  Hori?e  and  10 
in  tbu  Butter  Market  who  were  desirous  of  having  the  electric  light, 
and  he  foltthfttthotiuestionof  the Corfiorationobtaininga  provisional 
order  ought  to  bo  pressed  to  the  front.  He  did  not  want  it  to  be 
ahc!vc*I|  and  meant  to  have  it  thoruughly  thrashed  out  by  the 
committee.  The  Vice-Chairman  said  there  was  no  desire  to  shelve 
the  question,  but  ho  questioned  whether  the  gentlemen  who  were 
so  anxious  to  have  the  light  thoroughly  under«tootl  what  diili* 
culties  and  ex|ienflcs  stcKxl  in  the  way  of  tho  Corporation.  Tho 
object  in  [triutitig  this  statement  was  to  afford  infornmtion.  The 
matter  would  come  before  the  sub  committee,  who  would  re(>ort. 
Tho  Town  Clerk  tjucs'tionod  whether  tho  gentlemen  who  had  stated 
their  willingness  to  have  tho  electric  light  fully  under<^tood  what 
they  would  hiue  to  pay  for  the  fittings,  and  was  told  it  was 
extremely  tinlikoly  they  would  go  to  tho  outlay  which  would  be 
involved,  for  in  many  cases  thoy  were  tenants  of  their  promises, 
and  that  only  for  short  terms.  Mr.  Brand  uiid  in  November  next 
the  cost  of  electric  light  fittings  would  be  reduced  25  or  :iO  i>er 
cent.,  as  many  of  tho  patents  would  then  expire.  He  agreed  tnat 
a  great  many  who  said  they  would  like  it  did  not  mean  they 
would  tjike  it  if  it  were  double  tho  price  of  gas.  It  was  under- 
stood that  tho  sub  committee  would  ror>ort,  and  Mr.  Brand  and 
Mr.  Turner  were  added  to  the  sub-committee  for  this  purpose. 

Bownese.— At  tho  Bownoss  Local  Board,  Mr.  Fowkes,  repre- 
senting the  electric  lighting  company.  regrotte<i  that  they  nad 
found  that  the  ex(>cuhe  of  introducing  the  electric  light  would  be 
more  thaji  originally  cuntemphtiud.  They  had  found  that  to  light 
the  72  I.im[>s  in  Howness  would  re<iuiro  4j  miles  of  cable,  nnd  also 
that  the  present  lamp  head(<  ami  |K>its  would  not  be  suitable. 
When  making  the  original  estimate  it  was  u{K>n  the  strength  that 
the  existing  lamps  could  be  utilised,  but  that  not  being  so  a<lded 
materially  to  the  cost,  which  it  had  been  thought  woula  be  £1  per 
lamp,  half  of  which  cost  the  Board  were  to  pay,  However,  instead 
of  his  cumfAiny  paying  one-half  the  coot  of  the  lamps  they  wero 
willing  to  go  further,  and  would  pay  two-thirds,  which  would 
leave  'Jos.  [>or  lamp  for  the  Board  to  pay.  There  was  another 
thing  ho  might  suggest  which  would  considerably  reduce  the  total 
cost — that  was  by  concentrating  the  area  to  be  lighted  by  the 
electric  light  and  cutting  off  some  of  the  outlying  lamps,  which 
could  still  be  supplied  with  gas.  In  answer  to  Mr.  Baddeley, 
the  Clerk  said  the  gas  averaged  £80  a  year  for  the  72 
lamps.  The  Chairman  remarketl  that  as  he  understood  Mr. 
Fowkes.  an  arrangeUiCnt  had  been  made  with  the  Winder- 
mere Board  to  light  their  district  upon  similar  conditions  to 
Bowness  upon  their  paying  35e.  each  towards  the  cost  of  the 
lamps,  and  now  after  confessing  the  oblif;ation  he  was  under  to 
the  Bownees  Board  for  the  supjrart  and  assistance  they  had 
rendered  him,  he  did  not  otTer  thorn  any  concession,  but  put  them 
upon  tho  same  footing  as  Windermere,  who  had  opposed  him  as 
far  as  possible.  That  was  scarcely  reasonable.  Mr.  Fowkes 
replied  it  should  be  considered  that  he  could  afford  to  light 
\Vindermere  at  one-third  of  the  cost  rot^uired  at  Bownees.  Mr. 
Haddeloy  said  he  could  not  see  what  any  arrangement  which  bad 
boon  made  with  Windermere  had  to  do  with  Bowness.  They  were 
given  to  understand  tho  electric  light  would  be  provided  at  the 
same  price  as  gas,  and  now  it  was  goit^  to  cost  25  per  cent. 
more.  The  Clerk  pointed  out  that  the  larajjs,  which  were  at 
first  supposed  to  cost  £1.  were  now  found  to  cost  £3.  lOe. 
Mr.  Fowkes  said  £4.  lOs.  would  represent  the  actual  cost,  as  the 
present  lamps  could  not  be  made  available.  The  Chairman 
thought  Mr.  Fowkes  might  meet  them  by  accepting  £1.  lOs.,  and 
he  would  propose  the  Board  make  that  offer.  Mr.  Johnson 
seconded  and  it  was  agreed  to.  Mr.  Fowkes  expressed  his  willin 
tiesi  to  leave  the  matter  in  their  hamls,  though  it  would  ental 
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dead  low  of  56.  per  lamp  to  the  oompany  which  he  knenr  of,  anil 
he  was  nut  accepting  the  terms  as  a  matter  of  bueinesa.  Mr. 
Brown  projxwed,  and  Mr.  \Ve«tIake  Beconded»  that  the  olerk  bo 
inibruoted  to  give  the  required  formal  notice  to  R.  H.  Fell  and 
Sonn  to  eapply  the  street  lamfie  with  the  electric  light  forthwith, 
which  was  carried  unanimouftly.  Mr.  Fowkefl  undertook  to  jreb  on 
with  the  work  lit  once,  and  to  na\e  the  lamp8  from  Brookside  to 
the  alwamer  pier  lit  by  the  '20th  of  May  at  latest. 

BlAokpooL— At  the  meeting  of  the  Blackpool  Town  Council  last 
week,  the  HIectrio  Lightinjv  Committee  presented  the  following 
minutes  :  "  The  committee  nave  again  conpidered  the  charges  for 
incandescent  and  arc  lighting.  Re*'oIve<l  that  the  committee 
adhere  to  the  original  ^cale  of  charges  for  incandescent  ligliling 
and  for  single  alternating-current  arclampa.  That  the  charge  for 
current  for  two  or  more  arc  lampH  be  2d.  [»er  lamp  (*er  hour  up  to 
l,()mi  hours  ^Kjr  annum,  and  2d.  leen  10  jwr  cent  fier  lamp  j«r 
hour  over  1,000  hmirs  per  annum.  That  the  electrical  engineer 
bo  instructed  to  enquire  from  the  Fylde  Waterworks  Company  the 
cost  of  water  recjuirod  for  this  committee's  department.  Gonn- 
cdlor  .Ju*».  Pearson,  in  moving  the  adoption  of  the  minutes  of  the 
Electric  Lighting  and  Tramways  Committee,  said  the  com- 
mittee  went  thoroughly  into  the  scale  of  charges.  They  got 
rei)lie8  from  other  places,  and  they  were  forced  to  con- 
clude their  former  recommendations  to  the  Council  could  not 
bo  improNod  upon.  The  first  year  would  be  cxf>eriroental,  and 
their  calcuUiionH  might  not  come  out  us  perfect  as  they  ox[>ected. 
They  were  not  so  far  forward  that  they  were  able  to  lix  a  date  upon 
which  to  lay  the  foundation  stone,  and  he  invited  the  presence  of 
the  members  thereto  next  Saturday  week.  This  was  seconded  by 
Councillor  Hodgson.  Councillor  Bibby  asked  the  chairman  of  the 
Electric  Light int^Committee  to  give  a  full  and  clear  explanation 
why  the  light  nad  not  been  carried  through  Claromont  Tark. 
Councillor  Sergenson  suppurted  the  minutes,  and  said  an  unlimited 
supply  of  water  would  »ave  close  u[>on  £41K)  a  year.  The 
statement  was  made  u[^>on  the  authority  of  the  engineer 
who  was  carrying  out  the  work  for  them.  Councillor 
Fish  thought  some  explanation  was  recjuired  why  there 
should  be  so  much  difference  as  2.1  [»er  cent,  between  one 
consumer  and  another.  Alderman  BickerfftulTe  iwinted  out  a  com- 
mittee meeting  was  held  for  the  nur[>ose  of  discussing  those 
matterfi,  and  the  matter  was  thraAhea  out  Particulars  were  given 
then,  and  arguments  were  advanced,  and  even  those  who  came 
prcj>ared  to  vole  against  went  away  perfectly  satisfied.  They 
must  have  the  large  companies  in  connection  with  the  electric 
lighting  system.  Alderman  Buckley  said  they  had  the  power  to 
charge  8d.,  but  had  decided  to  charge  6d.  He  objected,  however, 
to  class  legislation.  The  light  ought  to  be  placed  in  the  hands  of 
every  private  consumer  on  the  same  basis  as  it  was  offsrod  to  a 
large  consumer.  He  maintained  that  small  consumers  would  be 
the  great  benefactors  to  this  company,  and  not  tho  largo  con- 
flumers  who  turned  the  light  on  for  a  few  hours  only.  They 
ref^uired  all  the  energy  to  supply  that  current  for  a  few  hours.  He 
deprecated  such  a  difforenoe  of  charge  as  25  per  cent  ,  and  said  if 
it  ought  to  be  so  it  would  hold  good  e<[ually  on  the  gas  queetion^ 
Councillor  Hampson  said  that  it  was  perhaps  unfortunate  that  the 
chairmanof  theLlectric  Lighting  Committeowas  connected  with  one 
of  the  largest  comtjaniee  in  the  town.  Tho  question  had  been  asked 
why  should  the  W  inter  Gardens  -and  he  only  took  that  company 
invidiously  because  it  ha<l  been  mentioned— have  larger  discounts 
extended  to  them  than  a  Mmallor  consumer.  There  was  a  very 
good  reason  for  this.  If  they  were  going  to  charge  the  Winter 
Gardens  as  much  per  unit  afl  they  woukl  charge  the  small  con- 
sumers, then,  as  business  men,  the  directors  of  the  Winter  Gardens 
would  immediately  decide  to  put  in  their  own  installation,  for 
they  could  thus  produce  the  light  cheaper.  Alderman  Bickerstalle 
remarked  it  would  be  tho  same  with  tho  Blackpool  Tower  Company. 
Mr.  Councillor  Fish  said  that  the  defenders  of  this  discount  were 
&U  connected  with  public  companies.  The  electric  light  was  for 
the  benetit  of  all  alike,  and  all  should  have  it  at  the  same  price. 
He  entered  his  protest  against  any  such  percentages.  Mr.  Coun- 
cillor Heap  did  not  see  tnat  there  was  any  difficufty  in  discerning 
why  these  reductions  should  not  be  made  to  large  consumers. 
They  rwjuircd  to  look  at  it  from  plain  business  and  practical  prin- 
ciples. They  knew  very  well  that  the  Winter  Gardens  Company, 
the  Tower  ['omi>any,  or  anybody  else  who  consumed  a  great 
amount  of  electricity  could  pro<luce  it  at  4d.  or  4Jd.  jxjr  unit. 
Suppose,  therefore,  the  Corixiration  said  :  **  You  must  pay  the 
same  as  the  private  consumer."  They  dare  not  say  they  could 
uroduco  the  light  at  4id.  per  unit  and  pay  interest  on  sinking 
fund,  because  the  ex|>erience  of  other  corporations  told  them  that 
it  was  not  possible.  If  they  fixed  the  price  at  6d..  then  the  largo 
public  companies  would  not  take  it,  but  would  instead  put  down 
their  own  plant.  If  theywerocontentwith  thesmall  cunsumerHonly, 
as  A  business  undertaking  it  would  soon  prove  a  desperate  failure. 
H  they  supplied  the  light  to  the  large  consumers  at  4^.  per  unit^ 
theC-orporation  would  be  yet  making  something  out  of  it.  Mr.  ( 'oun- 
cillor  Pearson  said  that  the  largo  public  com[»anio6  would  be  the 
backbone  of  their  electric-light  works.  Without  these  largo  con- 
numerfl  he  was  convinced  that  the  work*  would  show  a  very  serious 
loss  during  the  Hii^l  few  nionih."i  of  their  experience,  and  if  they 
took  away  the  backbone  of  the  concern  they  could  not  hope  to 
supply  electricity  at  anything  like  6d.  \}er  unit,  or  even  Is.  per 
unit.  It  must  be  patent  to  every  property-owner,  tradesman, 
lodging-house  keeper,  that  Blackpool  that  day  stood  oa  the  most 
progreosive  and  most  tK>pular  of  English  watering- places,  because 
of  the  public  companies  and  the  benetit^  they  had  ifiven  the  town. 
Undoubtedly  their  very  first  oonoideration  was  their  ocean,  but  what 
formed  a  verv  good  second  ?  The  public  com{janios  of  Blackpool, 
trho  hnd  made  it  the  very  |x>pular  and  very  prosiierous  resort  thoy 
loaad  it  to-d^y.     Why  ikU  nonnioiiious  objection  to  this  percen- 


tage t  It  was  not  because  some  of  them  wei*e  interested  in  some 
of  the  public  com^uinies  that  they  recommended  thia.  He  knew 
that  the  company  with  which  he  had  the  honour  to  be  connected 
wei'e  advised  that  they  could  produce  electricity  a  little  cheoper 
than  the  CoriK>ration  now  projwsed  to  supply  it  at.  The  speaker 
procee<led  to  review  at  length  a  number  of  electric  light  companies 
who  sought  to  attract  large  consumers  by  offering  similar 
roductions  such  u^  tho  Blackpool  committee  offered.  He  coo- 
tende<)  that  the  re<luctiou  would  benefit  both  large  and  smoU 
tsonsumers ;  otherwise  they  could  not  supply  it  so  cheaply.  Ife 
did  not  hesitate  to  say  that  with  access  to  such  large  consumers 
as  they  would  have  in  Blackpool  some  companies  would  willingly 
gront  a  rebate  of  something  nearer  40  per  cent.  Passing  on  to 
answer  Mr.  Councillor  Bibby's  question,  the  speaker  said  that  the 
reason  why  tho  committee  recommended  tne  Council  not  to 
proceetl  with  the  mains  in  Claremont  Park  was  eimply  because 
they  had  not  before  them  anything  as  roearded  the  scheme  for  the 
improvement  of  the  North-end.  Tney  did  not  know  what  it  would 
eventually  be ;  whether  there  would  bo  one,  two,  or  throe 
promenades  in  Claremont  Park,  and  it  would  be  therefore  a  sheer 
wa.Mte  of  money  to  lay  cables  and  fix  lamps  at  the  present  juncture. 
The  minutes  wore  then  adopted. 

Soatbport. — At  the  meeting  of  the  Southport  Town  Council 
last  week.  Alderman  Hacking  moved  the  confirmation  of  the 
minutes,  and  referring  to  the  fact  that  it  had  been  decided  to 
engage  an  expert,  Mr.  Manville,  in  regard  to  the  electric  light 
for  a  fee  of  1T\  guineas,  and  out  of  pocket  expenses,  said  he  hoped 
that  he  would  be  able  to  report  to  them  during  the  next  fortnight, 
Mr  Manville  having  promised  the  committee  that  he  would  report 
upon  the  matter  as  soon  us  roasibio.  Councillor  Hodge  seconded. 
Councillor  Foggitt  said  ho  snouUl  like  to  know  wbotbei  Mr.  Man- 
villc'a  opinion  was  to  bo  linaL  They  had  already  sent  a  great 
many  members  of  the  committee  on  excursions  to  Oxford  and  other 
places  to  examine  the  installationei,  they  had  provided  them  with 
a  consulting  engineer,  and  now  they  were  asked  to  call  in  on 
expert.  CounciHor  Hough  observed  that  if  Councillor  Hatch  had 
stood  up  to  propose  a  vot-e  of  censure  upon  thui  committoe  he 
could  nave  under*»tood  it.  The  committee  waa  now  start- 
ing where  a  Hensible  committee  would  have  started  at 
tiret.  They  hod  now  called  in  on  exiiert,  and  goodnees 
knew  what  it  would  cost  Prior  to  calling  in  the  expert 
they  had  expended  over  £1,000  in  deputations  which  had  viftited 
other  towns  to  study  the  systems.  The  expenses  of  those  deputa- 
tions had  boon  rushed  through  prematurely.  The  last,  he  believed, 
had  amountefl  to  £111.  It  occurred  to  him  that  that  sort  of 
ex[>en!*e  should  be  looked  into  more  carefully.  When  Mr.  Wilkin- 
son was  ap[>ointed  they  received  the  most  glowing  accoaote  of  bis 
abilities  from  tho  chairman  of  the  committee,  and  nia  appointment 
was  rushed  through.  Independent  of  all  the  experts,  tney  would 
have  his  salary  to  pay.  This  was  not  business.  It  occurred  to 
him  that  a  lot  of  the  money  that  had  been  spent  in  deputations 
had  gone  to  make  electrical  engineers  of  some  of  the  committee  at 
the  ratepayers'  expense.  Some  of  them  knew  more  than  the  eni  ' 
neer.  That  was  where  tho  difficulty  came  in,  He  had  no  doul 
that  Mr.  Wilkinson  was  the  clever  young  man  they  represen 
him  to  be,  but  why  was  all  the  secresy  observed  about  tne  uod 
taking  ?  Thoy  could  got  to  know  nothing.  They  were  now  aski 
to  wait  another  fortnight.  If  there  was  another  deputation  be 
should  certainly  oppose  it»  and  he  hoped  they  would  hare  some- 
thing tangible  to  bring  before  the  committee  without 
throwtng  away  much  more  money  of  the  ratepayers.  Couq< 
cillor  Boocock  thought  the  deputations  should  be  com 
menied  rather  than  blamed  for  the  work  they  had  done,  and 
the  time  they  hod  given  up  to  the  work.  He  thought  the  < 
Committee  were  now  going  on  tho  right  lines  in  gef  ting  a  practical 
man  to  contirm  tho  opinions  thoy  hod  formed,  or  their  engineer  hod 
formed.  Certainly  the  length  of  time  occupied  had  been  very 
serious,  but  there  hod  been  a  very  greot  many  enquiries  nmde  witn 
the  view  of  finding  out  the  best  method  of  lighting.  They  were 
now,  nt  any  rate,  within  measurable  distance  of  the  light :  and  he 
would  say  let  them  have  the  most  perfect  system  that  could  be 
devised,  so  that  |«ople  might  be  attracted  to  SouthjMrt  by  the 
excellence  of  the  installation.  Councillor  Barlow  said  that  the  money 
had  been  well  spent  perhaps  everyone  would  allow,  but  he  did  not 
see  why  tho  accounts  of  tho  deputations' expenses  should  bo  de- 
stroyed before  there  was  a  chance  of  inspecting  them  in  any  shape  or 
form.  He  hod  been  told,  when  asking  a  rjuestion  upon  this 
matter,  that  tho  accounts  were  destroyed  as  soon  as  the  bills  were 
paid.  Councillor  Griffiths  said  he  believed  that  a  great  many 
members  of  the  Council  knew  more  about  electricity  now  than 
they  did  before  the  Ljuestion  wot  undertaken.  It  was  tho  imimrt- 
an  CO  of  tho  question  and  its  intricacy  that  made  progress  slow; 
bub  he  was  ijiuite  certain  that  whatever  might  be  the  nnol  result^ 
the  Corporation  in  the  long  run  would  never  regret  that  the  com- 
mibiee  into  whose  hands  the  charge  of  the  electric  lighting  fell  did 
most  painstakingly  go  into  the  whole  question  with  a  very  honc«t 
desire  to  let  Southport  have  the  very  best  system  of  lighting  it 
was  jM>HvsibIe  to  obtain  at  tho  pre?iont  day.  If  tho  deputations 
hod  wastoiJ  the  rato^uvycrs'  money  thoy  were  open  to  censuxe. 
If  the  work  had  been  judiciously  done,  ho  did  not  think  the 
members  of  the  Council  would  grumble  Ho  did  not  see  thj 
any  good  pur|x>se  would  be  served  at  the  [iresent  time 
raising  any  question  with  regard  to  their  onginoor.  What  thi 
wanted  now  was  to  get  at*  soon  liS  possible  a  re{-K>rt  of  a  praO' 
tical  character.  The  sooner  they  could  get  the  electric  light  into 
the  town  the  better  it  would  be  for  Southport,  and  the  better 
satisfied  the  Council  would  be.  Councillor  ThreUall  could  under- 
stand the  necessity  for  cautious  procedure  on  the  jiart  of  the  Gas 
Committee.  If  they  odontod  a  scheme  hurrietUy,  it  was  <iuite 
possible  they  might  find  toeouelvea  committed  to  the  expeodiftme 
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of  many  thoasaQds  of  pounds  throuj^h  inexperience,  and  they 
might  nnd  they  bad  made  a  very  serioug  mistake  which  it  would 
be  in  many  cna^s  impossible  to  rectify.  Councillor  Karr  aeked 
whether  the  plans  which  were  jjussed  bo  many  month-  ago 
would  be  reported  upon  or  no!  Were  the  plans  for  tjene- 
ratin^  Htationn  and  the  rest  to  be  u|utett  To  HIh  mina  the 
whole  matter  had  been  muddled.  Ho  moved  that  the  cjueation 
of  the  payment  of  £75  be  referred  bock  to  committee  ("oun 
ciUor  Hoage  said  he  believed  they  had  got  men  at  the  head  of 
this  bu^neea  who  would  produce  a  li^ht  second  to  none  up  to 
date.  After  having  visited  Oxford,  Lon<lo'»,  and  other  places 
where  electric  lighting  was  in  force,  he  had  leanied  a  great  deal 
about  electricity,  and  was  now  profiare<i  to  vote  for  it.  He  did 
not  think  the  money  had  boon  badly  e|>cnt.  Councillor  Ishorwood 
thouffht  that  if  they  spent  thousands  of  pounds  on  enquiries  and 
^t  tne  right  thing  at  last,  the  money  would  be  better  spent  than 
if  they  ruflhed  into  the  question  and  nad  to  do  it  all  over  again. 
They  must  remember  that  the  science  was  comjiaratively  new,  and 
the  chanjjes  from  one  thing  to  another  were  extremely  rapid.  The 
Deputy  Mayor  said  he  was  a  member  of  the  I  ran  Committee,  but 
not  of  the  Electric  Lighting  Committee,  and  he  would  like  to  say 
that  in  all  his  ex[>cricnoe  of  the  Council  he  had  never  seen  a 
oommittee  which  had  given  so  careful  and  constant  attention 
to  anything  committed  to  it£  caro  as  the  members  of  the 
Electric  Lighting  Committee  had  done,  and  as  there  were  so  many 
different  viewii  on  that  subject,  they  must  not  be  surprised  if  the 
committee  could  not  aee  eye-to-eye  with  one  another  an  to  the  best 
thing  they  could  recommend.  He  wanted  to  relieve  the  chairman 
and  the  members  of  the  Electric  Lighting  Committee  of  any  impu- 
tation that  they  were  at  all  diltidont  in  the  matter  ;  they  had  nn 
honest  desire  to  present  to  the  Council,  when  the  time  arrived,  the 
beet-digested  scheme  for  Itghtingthebornugh  by  electricity  that  wan 
poasible  to  have.  Alderman  Hocking  thanked  the  deputy  mayor  for 
nia  remarks,  and  said  that  in  all  his  statements  ns  chairman  of  the 
committee  he  had  dimply  endeavoured  to  represent  to  the 
Council  the  feelings  of  the  majorily,  and  not  his  own  individual 
Opinions.  When  gentlemen  spoke  about  deputations  costing 
£1,000  they  were  conveying  a  very  erroneous  impression  to  the 
ratepayers.  Included  in  that  amount  were  the  preliminary  ex- 
pefises  involved  iu  getting  the  order,  which  must  bo  counted  by 
hundreds  of  pounds,  and  tney  ha<l  also  [iaid  about  £',\Q(i  to  their 
electrical  engineer.  Then  they  must  remember  that  the  Council 
had  ratified  the  large  deputatiuns  who  hiu\  gono  to  difTeront  towns. 
He  hoped  the  committee  would  not  bring  a  scheme  before  the 
Council  until  satisfied  that  it  was  the  best  posssble  scheme.  The 
motion  to  engage  the  expert  was  then  agreed  to. 

Belfaflt.— A  meeting  of  the  Council  in  committee  was  held  on 
the  11th  inst.,  the  Lord  Mayor  in  the  chair,  to  approieof  the 
recommendation  contained  in  the  report  of  Prof.  Kennedy  on  the 
electric  lighting  of  the  city,  and  to  Buthorise  action  to  be  taken 
thereon.  The  re(>ort  wa.s  considered  in  detail.  The  portions 
more  closely  dealt  with  were  the  following  r  *'  I  have  come  to  the 
conclusion  that  you  may  very  probiibly,  within  two  or  three  years 
of  starting  the  works,  have  to  supply  current  to  the  e<iuivalent  of 
about  8,5(K)  lamps  of  8  c.p  each,  wirGfl,  in  what  I  have  calle<l 
further  on  the  central  district.  In  the  southern  district  the 
supplying  of  one  house  in  every  four,  which  does  not  seem  an 
over-sanguine  estimate,  would  result  in  the  wiring  of  the  equiva- 
lent of  about  4, (XX)  lamps  of  8  c.p.  In  the  one  case  it  would  be 
amply  sutHcicnt  to  provide  for  6,100  lamps  alightat  the  same  time, 
ana  in  the  other  for  abotit  1,400  such  lamps.  I  have  accordingly 
taken  these  figures  as  the  bastn  of  my  estimates  I  estimate,  further, 
that  each  8-0.  p.  lamp  in  the  central  district  will  use  about  17 '5  units 
per  annum,  and  in  the  southern  district  about  11')  units.  From 
theoe  figures  the  income  from  eaeh  dii^trict  for  any  number  of 
lamps  wired,  and  for  anv  rate  of  charge  i»er  unit,  can  be  at  once 
calculated.  If  the  numbers  of  lamiw  were  those  given  above,  and 
the  rate  of  charge  were  Od.  per  unit,  the  income  per  lamp  would 
be  8a.  9d.  and  r)s.  9d.  per  annum,  and  the  total  income  £n,M50  and 
£1,900  respectively  in  the  two  districts  ;  but  the  first  amount  may 
very  possibly  be  much  larger.  The  maximum  rate  at  which  electrical 
energy  would  have  to  be  delivered  to  consumers  would  be  about  2lK> 
kilowatts  and  45  kilowatts  respectively,  these  betngtheQgureawhich 
govern  inconncctionwitheach  particular  system  of  generating  plant 
the  dimensions  of  the  engines  and  dynamos.  The  central  part  of 
the  city  is  surrounded  by  a  ring — having  a  breadth  of  something 
like  tbree-<{uarters  of  a  mile,  and  covering  what  may  be  called  the 
industrial  as  distinguished  from  the  business  part  of  the  city — in 
which  there  cnn  bo  extremely  tittle  demand  for  electric  light  until 
the  work  can  bo  carried  out  on  such  a  Urge  scale  as  to  reduce  its 
price  very  much  below  anything  at  present  poasible  To  do  this 
would  retjuire  the  bold  expenditure  of  probably  10  times  the 
capital  which  I  have  estimated  for,  so  as  to  put  the  electric  and 
the  gas  supplies  at  once  on  something  approaching  etiual 
terms,  and  I  can  quite  understand  that  you  should  not 
feel  yourselves  justified  at  present  in  embarking  on  such  an 
enterprise.  It  may  be  said  at  once,  however,  that  no 
electrio  light  scheme  short  of  a  groat  one  such  as  this 
will  really  serve  to  relieve  senaibty  the  pressure  on  your 
existing  means  of  gas  supply.  Of  the  sites  which  I  have  seen  for  a 
possible  central  station  two  have  special  advantages.  One  of  these 
u  in  Ormoau-avenue,  the  other  is  on  the  river  immediately  below 
the  Albert  i^ridge.  Both,  I  understand^  belong  to  the  Corix>ra- 
tiOQ.  The  riverside  station  has  the  advantage  that  it  would  o^dmit 
of  the  use  of  condensing  steam-engines.  It  has  the  drawbacks,  as 
compared  with  Ormeau  avenue,  that  the  foundution  is  vovy  bmt, 
and  would  huve  to  be  piled  throughout,  and  that  it  is  considerably 
further  from  the  lighting  districts.  Both  sites  are  of  ample  area* 
£ither  alte  would  serve  perfectly  for  a  station  generating  high* 


pressure  current.     The  riverside  station  would  be  out  of  the  (^ues- 
tion  for  a  low-pressure  system.     An  ordinary  low-pressure  three- 
wire   system,  indeed,   would    be   cont^iderably   more   costly   than 
any    other,    even    with     a   station    in    Ormeau-avenue,    and    the 
excess  of  cost  is  greater  than  I  feel   Justitied   in    recommending 
you  to  incur      At  the  same  time,  I  believe  that  in  such  places  as 
Belfast,  where   the  day  load  is  always  very  small,  and  where  the 
ditforence  between  summer  and  winter  lighting  is  (on  account  of 
tlioir  northern  latitude)  much  greater  than  the  average,  it  is  of 
special  importance  to  be  ubte  to  economise  both  labour  and  fuel  at 
times  of  tow  loa<l,  and  the  most  practicable  method   of  doing  this 
which  appears  applicable  to  your  case  la  the  use  of  batteries. 
Taking  this  view  of  the  matter,   I  have  been  led  to  try  to  scheme 
out  some  system  by  which   you  could  gain   the  advantage  of  the 
use  of  batteries  at  a  cost  very  much  less  than   that  oi  a  direct 
throe-wire  system  worked  from  one  central  station  in  the  usual 
way.     This  could  no  doubt  be  done  by  means  of  sub-stations  con- 
taining continuous-current  transformers   on   the  Oxford  system. 
When,  however,  I  worke^l  out  the  details  of  this  scheme,  especially 
with  reference  tu   the  existence  of  sati^factory   reserve  plant   at 
the   sub-stations,  bo  that   }ou   may    be   practically   certain    that 
no    ordinary    machine     failures     can     endanger     the     lighting, 
even    over    a    limited   area,    its    expenses    appeared    to    be    as 
great     in    your    ca«e    as    that    of    an    ordinary    direct  -  current 
system      In   my  opinion,   after  the  most  complete  consideration 
which  I  have  been  able  to  give  to  the  whole  case,  the  most  econo- 
mical and  advantageous  form  of  sub-station  for  you  to  adopt  is 
one  in  which  the  dynamo  or  dynamos  are  driven  by  ordinary  gas- 
engines  using  town  gas,   which  coi»ts,  I  understand,  a  minimum 
price  of  about  'Js.  ,Sd    i>er  l,mKJ  cubic  feet  in  Belfast.     I  recom- 
mend, however,  that  this  central  sub-station  should  be  used  in  a 
very  ditTorcnt  fiahion  from  an  ordinary  substation.     It  should  bo 
really  in  every  respect  the  headnuarters  of  the  system  of  distri- 
bution.    It  would  contain  probably  two  gas  engines,  each  of  about 
.'i4>iJ].p.,  with   corresponding  dynamos,  and    would  contain  albo  a 
battery  of  moderate  output— say  abiut  'tOti  ampere-hour  capacity. 
It  would  contain  all  the  principal  regulating  aptfaratusand  Instru- 
montfi,  and  would  be  always  at  work  when  It  was  noceBHnry  for  any 
muchinea  to  be  running  at  all.  Itwouldbo  connected  with  theceotral 
station  simply  by  ^  pair  of  trunk  mains.  It  would  not,  however,  con- 
tain any  spoctal  reserve  plant— that  is,  any  plant keptsystematically 
idle  as  stand-by— because  in  case  of  failure  of  any  machine  theaddi 
tlunal  current  cuuUljilwayH  be  sent  tlirough  the  trunk  mains  from  the 
central  station  without  any  disturbances  of  pressure  in  the  distri- 
bution.     The  central   st^ition,  on  the  other  hand,  would   not  be 
always  at  work,  although  the  use  of  of  gas-onginee  would  allow  its 
machinery  to  be  started  at  any  moment  if  required.     Even  iu  the 
winter  it  would  only  be  necessary  to  have  it  open  for  one  watch 
per  day.      It  would   contsin  the  plant  for  taking  up  three  fourths 
of  the  load,  together  with  all  reserves,  plant  which  would  occupy 
more  space  than  could  be  found  conveniently  in  the  centre  of  tno 
city.     But  an  examination  of  the  load  curves  from  existing  light- 
ing stations  shows  that  this  output  would  only  be  required  for  a 
few  houri^.  and   always  (iu  plac*es   nut  subject  to  sudden  fogs)  at 
times  well  known  beforehand.     Further  than  this,  I  find  that  in 
London  the  maximum  load  in  an  electric-light  station  in   summer 
is  about  one-thii'd  as  great  as  in  winter.     In  Closgow  the  pro- 
portion  i^  about  the  same  in   the  case  of  gas.      From  figures 
kindly  furnished   me   by  Mr.  Stelfox,  I  see  mat  in  Belfast  the 
maximum  demand  for  gas  ts  only  about  one-ninth   as   great   in 
summer  as  iu  winter.     1?  the  demand  for  electric  light  should  vary 
in  anything  bke  the  same  proportion,  there  would  be  three  or  four 
months  in  the  year  during  which  it  would  not  t»e  neceasary  to  run 
the  central  station  at  ulL     Tho  small  sub-station  would  be  suffi- 
cient to  generate  all   the   current  required.     Such  a  system  of 
working  as  I  have  proposed  would  necessitate  the  use  of  gas-engines 
in  the  central  as  well  oh  in  the  sub-station,  for  it  would  be  obvi- 
ously impossibte  to  have  a  steam  worked  station  always  ready  to 
take  up  load,  and  yet  only  actually  working  for  a  very  few  hours 
daily,  and  sometimes  not  at  all,  without  a  most  pro[>ortionate  waste 
both  in  fuel  and  in  labour.  Tho  coat  of  coal  per  unit  under  such 
conditions  would  bo  much   more  than  the  cost  of  gas.     But  even 
although,  taken  all  round,  the  cost  of  gas  may  probably  be  greater 
than   the  cost    of    coal    would    be    from    one    station,    although 
it  must  be  remembered   that  coal  is  somewhat  dear  with  you,  I 
think  this  wiU  be  fully  balanced  by  the  reduced  expenditure  in 
wo^cs  and   by  the   much   greater   facilities   which  will   exist  for 
dividing  tho  work  between  the  staUons,     A  basement  area  having 
an  area  of  about  T'l**  o'-  800  square  feet  (or   less  if  direct-driving 
engines  could  be  obtained),  situated  somewhere  towards  tho  centre 
of  the  city,  would  entirely  servo  the   purposes  of  tho  sub-station. 
The  southern  district,  for  the  number  of  Umpn  which  I  have  esti- 
mated, would  be  served  by  about  lUO  i.h.p,  altogether,  of  which 
one-half  might  be  placod  in  25-h.p.  uiitt^  in  (probably;  two  aub- 
statione  and  the  rest  in  the  central  station.    The  sub-stations  would 
be  connected  with  tho  central  station,  lus already  described,  in  euob 
a  way  that  the  latter  might  serve  as   reserve  in  all  emergenciee, 
and  also  might  supply  half  the  required   power  at  the  heaviest 
loads.     The  distributing  nniiins  would  be  connected  through  to  the 
central  district,  so  that  the  batterioe  might  keep  the  mains  alive 
alway8,and  supply  the  very  small  amountofcurrent  which  only  would 
be  retjuired  for  IH  hours  out  of  the  *24  for  the  greater  part  of  the 
year.     I  estimate  the  total  cost  of  the  scheme  which  I  have  recom- 
mended, exclusive  of  land,  buildings,  and  meters,  but  inclusive  of 
the  whole  of  the  plant  and  roachinery,  mains,  and  roadwork,  at 
about    £19,000    for    the     central    district.       Thin    is    for    plant 
which    would,  as    I    have   already    stated,  suHice    to   keep  6,100 
lamps   of    80  c.p.  each   {32   watte)   alight  simultaneously,  with 
sufficient  reserve,  and  which  would  therefore  allow  at  least  8.500 
lamps  (probably  a  larger  nuaibec\^  <a  Vjfc  wl^m^-^  ^tfswwff2i*A^\ft 


4 


424 


THE  ELECTRICAL  ENGINEER,  APRIL  21,  1893. 


the  mains.  I  think  your  actual  station  oxpen^es.  including  salaries, 
wa^ea,  gAB,  stores,  and  repairs,  when  you  have  S,000  lamps  wired, 
ehould  bo  about  3d.  per  unit  sold.  Expcnaofl  of  management, 
rent,  rates  and  taxes,  interest  and  mnkin^  fund,  and  a  necessary 
and  proper  allowance  for  depreciiition,  will  ndd  Sd.  per  unit  more 
to  the  cost.  It  would  seem,  therefore,  not  unreasonable  that  you 
should  start  the  elect>ric  supply  with  a  charge  of  7d,  per 
unit.  But  as  so  large  a  proportion  of  the  total  cost  is 
practically  fixed  charges — ealariee,  wages  (within  limits),  rates  and 
rent,  interest,  and  depreciation  -  the  very  best  way  to  reduce  the 
cost  per  unit  is  to  increase  the  number  of  units  sold.  From 
this  (mint  of  view  you  will  nodoubt  consider  very  seriously  whether 
it  would  not  be  the  wiser  policy  to  stort  with  a  charge  of  6d.  per 
unit  at  once  in  order  to  raise  tne  output  as  8f>eo<liIy  as  possible. 
The  cost  of  supplying  current  in  the  outlying  districts  is  naturally 
considerably  greater  than  in  the  central  district.  I  estimate  the 
necessary  capital  expenditure  on  the  southern  district  (including 
about  10,200  yards  of  road  work,  nearly  double  the  amount 
in  the  central  district)  at  about  £11,00().  This  covers, 
as  before,  all  plant  and  machinery,  mains,  and  rood  work, 
but  not  buildings,  lands,  or  meters.  This  sum  is,  as  will 
be  noticed,  about  twice  as  great  in  proportion  to  the  probable 
income  to  be  derived  from  it  as  in  the  case  of  the  central  district. 
By  the  use  of  an  alternating-current  system,  with  high-pressure 
distribution  and  isolated  transformers  in  customers'  premises,  the 
cost  could  be  reduced  by  about  £1,500.  Of  course,  such  a  differ- 
ence in  cost  cannot  be  overlooked,  but  I  believe  the  increased 
cost  of  production  would,  as  I  have  already  said,  very  much  more 
than  balance  this."  On  the  motion  of  Councillor  Young,  seconded 
by  Councillor  M'Cammond,  J. P.,  it  was  resolved  that  so  much  of 
the  report  as  the  Gas  Committee  approved  of  be  now  adopted,  and 
that  the  further  stefw  be  taken  with  regard  to  the  erection  of  the 
central  station. 
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7424. 
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7470. 


7471. 


7509. 


Al'RIL    Ifl. 

Improvementa  In  and  oonneoted  with  sdoondary  batteries 
applicable  also  to  primary  electric  bAttorloa.  Willium 
Joseph  Starkey  BnrberStarkey,  70,  Market  street,  Man- 
chester, 

An  Improved  ayatom  of  oonduotors  for  tbe  diatribatlon 
or  electrical  energy  and  in  apparatus  used  tlrerefor. 
Artiiur  Bergtheil  and  Robert  Alfred  Marples,  I,  L^uecn 
Victoria-?treot,  London. 

Al'KIL    11. 

Tbe  glpay  telephone  or  •leotrlc  m&hatma.  Jo«^epl)  Waorl, 
53,  ForHhttWHtreet,   Barrowin-FurneH.'*. 

Improvenents  In  or  relating  to  machines  for  electrically 
welding  metals.  William  PhiilitM  Thouiption.  G.  I^rd- 
street,  Liver[X)ol      ll'harles  I^  Conin,  llnile<i  States.) 

Improvements  in  apparatus  for  olectrloally  welding  or 
working  metals.  \Viltiain  PhilUpH  Thoini)son,  (i,  Lord- 
street,  Livt'r|)Ool.     ((.hfttlef  L.  (.'odin    United  Statej*.) 

Improvements  la  globes,  ■hadea^  saucers,  glosses,  incan- 
descent lamps,  lanterns,  and  other  appliances  used 
for  diffusing  and  lucroasing  the  light  arising  from 
electricity,  gas,  candles,  mineral,  and  other  oils. 
James  Long,  0*J,  Tooley-etreet,   London    Bridge,    London. 

Improvements  in  oleotrlo  meters.  John  Williftin  Jones, 
1.3,  Dornton-ioad,  Balham,  London. 

Improved  means  for  telegraphing.  William  Henry 
Fahmey,  45,  Southampton  buildin^H,  riiancery-lane, 
London.     (Complete  epeciHcation  ) 

Improvements  in  electrle  sro  lamps.  Addison  Cioodyenr 
WaLerhouse  and  the  WaterhouHc  Kloctrieal  Mnniifnclur- 
ing  Comiitiny,  Limito<.l,  45,  Southampton-buildings, 
Chanceryiane,  London. 

An  improved  microphone.  Henry  Harington  Leigh,  22, 
Southampton-building^s,  Chsncory-Ianc,  London.  (Charles 
Mild^,  Son,  and  Co.,  France.)    (Complete  sjieciticatioii.) 

AiKji.  \'2 
Improvements  relating  to  eleotrlo  railways,  tramways, 
and  the  like.     Percy  Willis,  55,  Chancery-Lane,  London. 
(Jamee  B.  Sheldon.  George   L.  Van   Beek,  and    Daniel  J. 
Mumane,  United  States.) 
Improvements  in  and  oonneoted  with  electric  annuncia- 
tors.     Edmund   Raynsford    Wilder,  70,    Market-street, 
Manchester.     (Complete  specification.) 
Improvements   in    eleotrlo    battery    apparatus.      Jacob 

Aytoii  Archor,  55,  Chancery -lane,  London. 
Improvements   In  or  relating  to    Inooadescent    electric 
lamps.       Thomas  Oddy,   9,    Warwick-court,   <  J  ray 'if  inn, 
London. 
Improvements   in  inoondescent  electric   lamps.      JamoB 
Coo|>er,  21,  Fiuabury-pavement,  London. 
Apkil  13. 
Combined    switch  and    lampholder.       William    Harding 

Scott.  Gothic  Workp,  King-street,  Norwich. 
Improved    electrical    apparatus    for   heating   water   or 
other    Itqolds    automatically    at    any    desired    time. 
CharlcB  Henry  Prichard,   9,    Warwick-court,  Gray'g-inn, 
Loodon, 


7561.  Improvements  in  eleotrlo  railway  signalling.  Illius 
Augustus  Timmie,  '2,  <ireat  rieoi-ge-street,  Westminster, 
London. 

758  L  Improvements  In  electric  are  lafflp&  Alfred  David  L«wit 
and  Frank  Michael  Lewis,  BrearnVbuildinf^s,  Chancery- 
lane,  London. 

't)9A.  Improvementa  In  the  electrolytioal  deoompoaltlon  of 
ohloridos  and  mbctnre*  thereof  and  In  apparatus  for 
the  purpose.  Karnham  Maxwell  Lyto,  0.3,  Chancciylano, 
London. 

Al'KIL   14. 

7600.  Improvemenu    In    eleotrlea)    heating    apparatus.       Sir 

David     Lionel    Salomons,     Burt.,    Broorahill,    Tunbrid^ 

WelU. 
76'J3,  Improvements  In   methods  of  and    apparatus    for    tlio 

conversion   of  the  energy  of  electricity  Into  that    of 

light       Flcginald   Wood,  17,  Cower  street,  London. 
7645.  Apparatus  for  showing   the  phenomena  resulting  from 

the   application   of  heat   to    crystals    and    other    snt^ 

stances,  and   for   sltdcs  generally   requiring  heat   for 

use  with  microscopes  and  polarlsoopos,  tbe  beat  being 

generated   by    means   of    electric   energy.      Sir    David 

Lionel  Sdlomons,  Bart.,  Broomhill,  Tunbridge  Wells. 
7647.  Improvements  In  rapid  telegraphic  transmission.  Charlee 

Langdon-Uavies,  24.    Southampton-buildiogs,  Choncery- 

lanc,  London. 

Ai'Rii.  15 
76S7.  A  new  or  improved  conductor  for  electric  and  telephone 

wires.      Nathatiiel    Daniel   Isaac    Oman    Gold,     115,     3^ 

Vincent-street,  Clasjfow, 
7097.  Improvoments  in  dynamo-eleotrtc    and  eleoC 

machines.      Horace    HobinMon,    7H,    <ireat     Biidgewate 

Htreet,  ManelieMter. 
7702.  Improvemenu    in     electric    slgnaUlng    apparatus 

systems  for  railways.     James   Vate  Johnson,   115,   Su_ 

Vincent-street,    (tlosfpow.       iJacob  William    Lattig    an 

William    Frederick     Detwillor    Piwcoe,   United    State 

(Complete  fspecification.) 
770:i.   Improvements    In    electric     signalling    apparatus    and 

systems  for  railways,     James   Vate  Johnson,    11.5,   ^to 

Vincent-street,    Glasgow.     (Jacob     William     Lattig    i 

William    Frederick    l)etwiller    l*R.scoe,     United     Srate©.| 

((^omplete  speciticfttioD  ) 
7711.   Improvements  In  elootrioal  aoonmulators  or  secondary 

batteries        Paul    Schoop,    *i8.     Soathampton-baildings, 

Chancery  lane,  London.  '  _ 

771.').  Improved  gland  Joint  for  electrical  oonduotors.     Walb 

Claude    tlnhii»*an,   '2H,  Southauipton-buildinxt^.   Chancer; 

lane,    Loudun. 
7714.  An    Improvement    in    eleotrlo    targets.      Arthur    Jan 

Hervey     W  yatt.    '28,    8oulliampton-buildiii(^,    (*ha»ccr; 

lane,  London. 
'77t^2.   Improvements  in  fabrlo  for  modlool  eleotrlo  appllaaoes, 

or    the    tiko.       Jubii    MiuTiii^'ton     Haywood.    ti'2^\.     Hi^b 

Holborn,  Lonrlofi. 
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H'iiiS. 
8663. 
8966. 
9\:V2. 
9147. 
11526 

1^61. 
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.1747. 


SPECIFICATIONS  PUBLISHED. 

1892. 
Dynamo-electric  machines.     S|»enoe. 
Sleotrle  lamp  switches.     Kveritt. 
Blectrio  collectors      Smith  aud  Wilson. 
Electromagnets  for  motors,  etc.     Joel. 
Electro-medical  belts,  etc.     Knox. 
Heating  and  welding  by  eleotriolty.     Howard. 
Electric  fittings.      Ebbult  and  Verity. 
,  Electric  cables.     Hardinghain.     (Kolten  and  Ciuiltedd 

i89.r 

Depolarising  galvanic  elements.     S/ymnnKki. 
Printing  telegraph  rocclvlag  Instrnments       Wri|(ht. 
Electrolytic  copper.     Lloyd. 


COMPANIES*  STOCK  AND  SHARE  LIST. 


BnuhCo. 
—  Pref, 
City  of  London 
Electric  ConatructioQ., 
Gatti's  , 

HoQBe-to-House 
India  Rubber,  Ootto  Peroha  k  Telegraph  Co. 

Liverpool  Electric  Supply 

London  Electric  Stipply 
MetropoHun  Klectnc  Supply 
National  Tolephooe 
St.  James' 
.Swan  United 
\'VJettTOVWitet  Kleccrie.. 
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NOTES. 


Polyteolmlo. — A  poBkion  of  some  utility  and  influence 
is  open  as  the  principal  of   the  Borough-road  Poljtecbnic. 

■  Indian  Technical  School. — The  Goveraor-General 
of  Bengal  has  sanctioned  the  opening  of  a  technical  achool 
ftt  Bard  wan, 

Stafford, — The  engineering  and  electricity  classes  of 
the  Stafford  Town  Council,  according  to  the  report  of  the 
Technical  Education  Committee,  hare  been  very  successful. 

Society  of  Arts. — A  paper  will  be  given  on  Wednes- 
day, May  3rd,  before  the  Society  of  Arts^  by  Prof.  S,  P, 
Thompson,  F.R.S.,  on  "Practical  Electrical  Problema  at 
Chicago." 

King's  College. — The  thirty-third  annual  dinner  of 
King's  College  old  students  will  take  place  at  the  Holborn 
Restaurant  on  Monday,  May  15th,  with  Mr.  W.  H.  Preece, 
F.R.S.,  who  is  a  Fellow  of  King's  College,  in  the  chair. 

Forstenfeld. — We  have  received  from  Herr  Oscar  V. 
Miller  a  most  interesting  illustrated  account  of  the  electric 
distribution  at  Furstenfetd-Bruck,  using  the  water  power 
of  the  Amper.  Alternating  currents  are  used,  the  trans* 
fonuers  and  switches  being  placed  in  little  huts  at  the  side 
of  the  road. 

I  Worcester. — On  the  recommendation  of  the  Watch 
and  Lighting  Committee,  the  Worcester  Town  Council 
have  resolved  to  apply  to  the  Local  Government  Board  for 
the  loan  of  an  additional  sum,  not  exceeding  £9,000, 
tor  the  electric  light  generating  station  at  Powick.  It  was 
■tated  that  the  total  coat  of  carrying  out  the  scheme  would 
be  about  £40,000, 

Dahl  Single-Phase  Motor, — Weara  not  yet  able  to  give 
the  details  of  the  Dahl  single-phase  alternate-current  motor, 
of  which  mention  was  made  recently,  on  account  of  patent 
rights.  The  machines,  however,  work  satisfactorily,  and 
considerable  business  is  expected  in  this  class  of  motor. 
The  Dahl  machine,  by  the  way,  has  three  field  coils,  and 
six  poles  instead  of  three,  as  mentioned  in  our  previous  note. 

The  Wave  Theory. — It  is  greatly  to  be  desired,  says 
ft  review  of  Oliver  Ileaviaide's  '*  Electrical  Papers  "  in  the 
EUdrical  JForldj  that  the  author  will  supplement  this  great 
work  by  a  systeoiiitic  treatise,  bringing  thia  method  of 
treatment  and  theories  within  the  grasp  of  the  vast  majority 
who  are  unable  to  follow  them  connectedly  in  their  present 
form.  It  is  none  too  soon  to  introduce  the  ideas  of  wave 
propagation  that  are  displacing  older  theories  in  the  upper 
•ircles  of  science.     . 

Goontry  Roads  and  Electricity. — The  Snmiifc 
American  (April  IT))  contains  a  long  article  stating  the 
views  of  the  Wheelmen's  League,  who  wiah  to  introduce  a 
Bill  to  the  effect  that  at  the  cost  of  I0,000,000dol.  elec- 
tricity should  be  laid  on  '*  all  country  roada  "  in  New  York 
State,  and  thus  through  a  general  dietribution  of  electrical 
power  to  enable  farmers  to  travel  where  they  pleaae  and 
carry  on  their  farm  labour  by  electric  power.  A  truly 
comprehensive  scheme  ! 

I«eotnre. — An  interesting  lecture  was  given  at  the 
Croydon  Public  Hall  last  week  by  Mr.  Robert  Hammond 
on  the  subject  of  "  Electric  Lighting  :  Its  Present  Position 
aod  Prosi>ects."  The  lecture  was  arranged  under  the 
auspices  of  the  Croydon  Chamber  of  Commerce,  and  the 
proceeds  of  the  lecture  are  to  be  given  to  the  Croydon 
General  Hospital.  The  Mayor  (Councillor  Fosa)  occupied 
the  chair.  The  hall  was  tastefully  lighted  by  means  of 
current  from  a  neighbouring  installation, 
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Station-Lighting.— The  Gare  St.  Lazare,  at  Paris, 
has  now  770  h.p.  in  all  for  electric  lighting.  There  are 
11  dynamos  of  550  amperes  and  80  volts,  giving  a  total 
capacity  of  484,000  watts.  The  arc  lamps  give  a  total  of 
101,750  c.p.,  and  the  incandescenta  30,000  c.p.  The  mean 
illumination  by  arcs  is  127  c.p.  per  aquare  metre,  and  by 
incandescent  lamps  1*5  c.p.  per  square  metre.  The  current 
used  in  incandescent  lamps  is  measured  by  45  6rilli<^  meters. 

Concert. — Some  idea  of  the  large  interests  involved  in 
the  City  lighting  might  be  gathered  last  Thursday  at  the 
Bohemian  concert  of  the  City  of  London  Electric  Lighting 
Company,  where  some  bundreda  gathered  at  Caf6  Monico, 
under  the  genial  management  of  Mr.  David  Cook.  The 
Scotch  aonga  were  particularly  applauded,  and  the  Chinese 
marches  made  a  great  hit.  A  very  pleasant  evening  was 
spent  by  the  employes  of  the  company  with  their  wives, 
sistera,  guests,  and  friends.  The  Bohemianism  came  in 
with  smoking  after  9  o'clock. 

Public  Arc  Lamps.  —  It  ia  interesting  to  note  the 
different  ways  in  which  Brockie-Pell  arc  lamps  are  now 
run  in  practical  use  for  public  lighting.  With  the  direct 
current  we  have  Oxford  and  Dundee,  using  two  in  series  on 
100-volt  continuous-current  supply  mains  ;  in  Dublin  55 
and  25  lamps  run  in  series ;  in  St.  Pancras  they  are  in 
multiple  series  (10  parallel  and  10  in  aeries).  For  the 
alternating-current  circuits,  Bmy,  Ireland,  has  24  in  series 
direct  from  an  alternator ;  and  at  Newcastle-on-Tyne  the 
lamps  are  run  with  a  transformer  at  each  lamp. 

City  Electric  Lighting  Company. — At  the  Com- 

miaaioners  of  Sewers  on  Tuesday,  the  solicitor  made  a 
statement  with  respect  to  the  alteration  of  the  clause 
which  tbe  City  of  London  Electrio  Lighting  Company 
asked  the  Court  to  agree  to  prior  to  its  going  through 
Parliament,  He  proposed  that  the  reserve  fund  of  the 
company  should  be  applicable  to  everything  except  the 
oqualiaation  of  dividends.  The  solicitor  also  asked  for 
permission  to  employ  junior  counael,  the  cost,  however, 
to  be  borne  by  tbe  company.  The  Court  agreed  with  tbe 
solicitor's  recommendations. 

Sweden. — The  mountains  in  Sweden,  besides  iron  ore 
in  tbe  interior,  are  valuable  now  because  of  their  water- 
falls on  the  surface.  A  large  electrical  transmission  plant 
of  400  h.p  is  nearly  finished  in  which  a  waterfall  at 
Hull-See  is  utilised  by  means  of  four  turbines.  Two 
turbines  drive  dyaamoa  for  power  purposes,  one  for 
electric  lighting,  the  fourth  being  spare.  The  distance 
to  the  first  station  ia  10  kilometres  (about  six  miles),  a 
second  is  4  kilometrea  further,  the  third  ia  1^  kilometres 
Btill  further,  and  a  fourth  is  a  short  distance  from  this. 
The  second  and  third  diatribute  the  most  current  both  for 
power  and  for  Itght. 

HighKIBcienoy. — The  Schuckert  Company  guaranteed 
an  efficiency  for  a  400-h.p.  dynamo  and  engine  for  the 
Hanover  central  station  of  85  per  cent,  for  the  engine,  90 
per  cent,  for  the  dynamo,  or  a  combined  efficiency  of  76*5 
per  cent.  In  practice  a  combined  efficiency  of  81*8  per 
cent,  has  been  obtained — 88  per  cent,  for  the  engine  and 
93  per  cent,  for  the  dynamo.  These  results  are  even  better 
than  those  of  the  400-h,p.  dynamo  built  by  the  same  firm 
for  the  Duseeldorf  station,  which  gave  92*7  per  cent,  on 
full  load  and  916  per  cent,  on  two-thirds  load.  The  measure- 
ments at  Hanover  were  carried  out  by  Prof.  W.  Kohlrausch, 
of  Hanover,  and  those  at  Dusseldorf  by  Prof.  Kittler. 

Photographic    Development    by    Electricity. — 

Combining  two  experiments  made  by  Schiitzerberger  in 
1869,  and  Eder  in   1886,  Herr  Lieae^aci^,  cA  DNiaafcVAsjd.^ 
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has  succeeded  in  developing  photographic  negatives  by 
electricity.  He  passes  the  current  from  six  Graaaner  dry 
cells  through  an  almoat  concentrated  solution  of  bisulphate  of 
soda,  containing  two  electrodes  of  platinum,  separated  by 
a  porous  vessel.  If  a  photographic  plate  is  immersed  in 
the  liquid  surrounding  the  negative  electrode,  the  image  is 
developed  in  a  few  minutes  with  a  reddish-brown  tint.  The 
liquid  remains  quite  clear.  No  inconvenience  is  experienced 
from  the  decomposition  of  the  liquid,  aa  the  separated 
elements  recombine  under  the  influence  of  the  current.  In 
the  fixing  bath  it  loses  in  intensity,  but  preserves  its  reddish 
tint. 

Compressed    Air    v.    Electricity.  —  It    may    be 

expected  that  experiments  on  a  large  scale  will  within  a 
few  years  be  possible  on  the  relative  efficiency  of  power 
transmission  by  compressed  air  and  by  electricity.  A  com- 
pressed-air system  is  to  be  introdnced  at  Niagara  Falls 
power  plant  in  competition  with  electricity.  Prof.  Unwin 
dwelt  upon  this  question  in  his  recent  Cantor  lectures, 
giving  Egures  for  air-power  transmission  over  long  distances. 
He  considers  transmission  by  compressed  air  is  practical  to 
a  distance  of  at  least  20  miles.  It  seems  that  10,000  b.p, 
can  be  transmitted  to  a  distance  of  30  miles  in  a  30in.  main 
at  132'31b.  per  square  inch,  with  a  loss  of  pressure  of  only 
12  per  cent.  The  efficiency  of  such  a  plant  is  said  to  be  40 
or  50  per  cent,  if  the  air  is  used  cold,  and  59  to  73  per  cent. 
if  the  air  is  reheated. 

Varley  Testimonial  Fond. — As  the  appeal  sent  out 
towards  the  close  of  last  year  for  a  Varley  Leatimonial  fund 
did  not  meet  with  the  response  anticipated  by  the  com- 
mittee, ii  baa  been  resolved  that  the  members  composing 
the  committee  should  personally  see  their  friends  on  the 
subject.  We  may  remark  that  any  sums  that  are  intended 
to  be  given  may  be  sent  at  once,  without  waiting  for 
further  application,  to  the  hon.  secretary,  Augustus  Stroh, 
Esq.,  98,  Haverstock-hill,  N.W.,  who  will  acknowledge 
receipt.  It  is  also  hoped  that  steps  will  be  taken  Co  secure 
Mr.  S.  A.  Varley  a  Grovernment  pension,  but  the  object  of 
the  subscription  list  was  to  purchase  an  annuity  ae  a  grateful 
recognition  from  the  industry  at  large  of  his  immense 
services  aa  a  discoverer  and  inventor  in  the  £ield  of  dynamo- 
electric  machinery. 

▲Iternate-Carrent  Motors. — Mr,  E.  Arnold  has  a 
second  article  on  "  The  Calculation  of  Alternate-Current 
Motors"  in  Electrical  JForld,  April  8.  A  9  h.p.  single-phase 
motor,  he  states,  has  just  been  erected  by  the  Oerlikon 
Company  to  start  the  lOO-h.p.  synchronous  motor  in  the 
mill  of  Lendi  and  Parli.  The  first  stnglo-phaae  motor  put 
into  actual  operation  was  a  2-h.p.  motor  started  in  Decem- 
ber last  year  at  Chur  (or  Coire),  Switzerland,  used  to  drive 
the  printing  machinery  of  the  daily  newspaper,  the  Neuen 
Buendner  Zeitung.  These  motors  have,  like  the  multiphase 
motors,  neither  collector  brushes  nor  contact  rings,  and 
their  efficiency  is  near  equal  to  that  of  the  multiphase- 
corrent  motors.  They  are  made  in  standard  sizes  for 
110  volts  of  I,  J,  J,  IJ,  2,  3,  4,  S,  and  9  horse-power.  The 
excellent  results  given  will  lead  to  their  wide  adoption. 

Leicester. — At  the  Leicester  Town  Council  meeting  on 
Tuesday,  the  scheme  of  electric  lighting  for  the  borough 
was  discussed.  The  principle  had  already  been  agreed  to. 
but  there  was  at  a  former  meeting  a  dtfiFerence  of  opinion  as 
to  which  of  two  schemes  was  preferable.  Thoy  had  since 
been  submitted  to  Prof.  Kennedy,  who  recommended  the 
scheme  of  the  Brush  Com[>any.  Alderman  Lennard,  chatr- 
man  of  the  Gas  Committee,  said  that  the  borough  would 
not  be  called  upon  to  pay  anything  extra  to  the  rates. 
They  expected  to  lose  about  £1,000  the  first  year, 
and  £500  the  second  year.  In  the  third  year  they  hoped 
the  light  would  pt^y,  in  the  fourth  year  they  expected  to 


wipe  ofif  the  £500  deficit  of  the  second  year,  and  in  the 
fifth  to  get  back  the  £1,000  originally  sunk.  After  that 
they  thought  they  might  contribute  something  to  the 
exchequer.  They  had  already  a  number  of  applications 
for  it,  and  only  that  day  they  had  an  application  for  500 
lights.  Another  firm  wanted  600  HghU.  It  was  unani- 
mously agreed  to  sign  a  contract  with  the  Brush  Company. 

Insects  and  Searchliglits.— Mr.  L.  Newitt,  elec- 
trical engineer  at  the  Elswick  Works,  in  reference  to 
electrical  searchlights,  said  in  a  recent  lecture  that  it  might 
be  interesting  to  hear  what  happened  during  the  late  war 
around  the  coast  of  Egypt.  To  test  the  power  of  the  beam, 
the  British  Consul  at  Port  Said  one  night  sat  in  the  garden 
of  his  hotel  and  read  the  Tiints  with  the  greatest  of  ease  by 
the  light  of  a  projector  whose  beam  had  been  thrown  a 
distance  of  4^  miles  from  one  of  the  battleships.  Some  of 
the  ships  had  instructions  to  follow  the  movements  of  the 
enemy  by  the  aid  of  the  searchlight,  which  in  every  case 
was  more  than  two  miles  from  the  shore.  However,  in 
spite  of  this  great  distance,  it  was  found  that  millions  of 
winged  insects  were  attracted  by  this  beam  of  light,  and 
travelled  along  the  beam  until  they  struck  the  glass  in  front 
of  the  projector  and  fell  into  the  well  around  the  search- 
light, where  they  accumulated  into  a  seething  mass  3ft 
deep.  They  had  to  be  cleared  out  by  the  free  use  of  a  hose- 
pipe, but  these  insects  were  such  a  pest  that  it  became 
difficult  to  find  a  man  who  would  stand  by  the  projector  to 
keep  it  working,  owing  to  the  attacks  made  upon  him. 

"Campania/* — The  new  Cunarder  **  Campania  "  is 
now  the  largest  steam  vessel  afloat  for  active  service.  This 
vessel,  620ft.  long,  is  only  80fL  shorter  than  the  "Great 
Euatern,"  but  is  built  on  far  finer  lines,  and  her  advent  in 
the  Mersey  has  attracted  great  attention.  The  captain  on 
the  bridge,  60ft.  high,  looks  quite  a  diminutive  atomy  to 
be  directing  such  a  moving  mass.  The  breadth  of  the 
vessel  is  65ft.  3in.,  depth  to  upper  deck,  43ft.,  while  the 
tonnage  is  12,950  gross.  The  portholes  in  the  upper  tier 
number  no  less  than  115  on  each  side.  The  *'  Campania" 
is  the  embodiment  of  grace,  power,  and  beauty,  not- 
withstanding her  enormous  size.  The  engines  are  triple 
expansion,  the  most  powerful  ever  constructed,  each  set 
being  capable  of  indicating  14,000  h.p.  to  15,000  h.p.  The 
ship  is,  of  course,  lighted  throughout  with  electric  light, 
upwards  of  40  miles  of  wire  being  employed.  Everything 
that  human  ingenuity  could  do  has  been  done  to  render 
the  ship  as  near  perfection  as  possible,  both  as  regards 
safety  and  convenience  of  passengers.  The  "  Campania  " 
comes  just  in  time  for  the  additional  traffic  to  the  Chicago 
Exhibition.  It  is  stated  that  £150  was  paid  for  the  firet 
booked  berth. 

Royal  MeteorolOB:ical  Society. — At  the  monthly 
meeting  of  this  society,  held  on  the  19tb  inst.,  a  paper  was 
read  entitled  "  Notes  on  Two  Photographs  of  Lightninj; 
taken  at  Sydney  Observatory,  December  7,  1892,"  by  Mr. 
H.  C.  Russell,  F.R.S.  These  photographs  were  taken  with 
a  half-plate  vievr-lens,  mounted  in  a  whole-plate  camera, 
and,  as  a  matter  of  course,  there  is  some  distortion  at  the 
edges.  Both  photographs  show  the  gaslights  in  the  streets 
as  white  specks,  the  specks  being  circular  in  the  centre  and 
crescent-shaped  in  other  parts  of  the  plate  owing  to  distor- 
tion. The  lightning  flashes  are  also  distorted.  Mr.  Russell 
belie t^es  that  this  distortion  may  account  for  the  so  called 
^*  ribbon  "  flashes  which  are  seen  in  many  photographs  of 
lightning.  He  has  also  made  some  measurements  of  the 
length  and  distance  of  the  flashes,  and  of  the  intensity  of 
the  light.  Another  paper,  "  Notes  on  Lightning  Discharges 
in  the  Neighbourhood  of  Bristol,  1892,"  was  read  by  Dr. 
E.  H.  Cook.  The  author  gives  some  particulars  concerning 
two  trees  in  Tyntesfield  Park  which  were  struck  by  light- 
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ning,  one  on  June  1,  and  the  other  on  July  18,  and  also 
some  notes  concerning  a  flagstaff  on  the  summit  ot  Brandon 
Hill  which  was  struck  on  October  6. 
Inoandescent   Lamps   as  Oeissler   Tabes. — Mr 

E.  M.  La  Boiteaux,  in  the  Scieniijic  Ameiican^  says  :  '*  The 
idea  of  utilising  burned-out  incandescent  lamps  for  per- 
forming Creissler-tube  experiments  maybe  new  to  many. 
The  experiment  may  be  performed  as  follows  :  Procure  a 
burned-out  lamp,  if  possible  one  in  which  a  piece  of  the 
filament  has  been  broken  off,  leaving  the  ends  separated 
about  an  inch.  Solder  a  piece  of  wire  to  each  terminal  of 
the  lamp,  and  connect  to  the  secondary  terminals  of  an 
induction  coil  yielding  about  a  Jin.  spark.  Start  the  coil 
inaction,  and  holding  the  globe  in  one  band,  begin  to  file 
off*  the  glass  point  where  the  lamp  has  been  sealed.  This 
operation  must  be  performed  very  cautiously,  using  a  fine 
file  with  a  gentle  pressure.  The  filing  should  be  continued 
until  the  dischart^e  diffuses  the  bulb,  and  then  the  point  is 
quickly  sealed  in  the  flame  It  is,  of  course,  apparent  that 
the  object  in  filing  the  point  is  to  allow  a  certain  amount 
of  air  to  enter  the  globe,  producing  a  low  vacuum,  through 
which  the  discharge  will  readily  pass.  The  writer  has 
obtained  quite  a  number  of  beautiful  and  varied  luminoua 
effects  in  this  manner  by  using  the  lamps  of  different 
manufacture  and  with  very  little  trouble." 

Killed  by  Eleotrioity. — A  singular  electric  accident 
is  reported  from  Berlin.  In  one  of  the  theatres  there 
a  piece  is  given  in  which  during  the  first  act  there  is  a 
thunderstorm.  In  order  to  produce  the  lightning  two 
electric  cables  are  used,  the  ends  of  which  terminate  in 
carbons  like  those  used  for  electric  lamps.  When  a 
flash  of  lightning  is  to  be  produced,  a  man  behind  the 
sceoes  unites  the  poles  of  the  two  cables,  which  pro- 
duces an  electric  spark,  and  the  thing  ie  done.  For 
some  time  past  a  workman  occupied  on  the  stage  had 
always  watched  the  lightning  producer  with  the 
greatest  attention.  The  other  day  during  a  rehearsal  he 
thought  he  would  like  to  try  his  hand  at  it.  He  took 
hold  of  the  cables  and  produced  the  flash  j  but  in  conse- 
quoDco  of  some  awkward  handling  on  bia  part,  so  the  account 
states,  he  received  the  current  through  his  body,  and  fell 
to  the  ground  completely  paralysed.  He  was  taken  to  the 
hospital,  but  all  medical  skill  was  in  vain,  and  be  died  from 
the  effects.  It  is  a  little  diflicult  to  see  bow  this  could 
occur  :  the  voltage  for  an  arc  is  not  often  more  than  50  or 
60  volts.  Without  further  details  we  can  only  suppose  ho 
was  trying  the  experiment  with  the  wrong  cables  ;  or  else 
that  in  breaking  the  current  he  received  an  enormous  extra 
shock.     The  case,  if  true,  is  worth  investigation. 

Technological  EKaminations. — From  a  circular 
issued  by  Sir  Philip  Magnus,  superintendent  of  techno- 
logical examinations  of  the  City  and  Guilds  of  London  Insti- 
Htote,  it  appears  that  the  committee  of  the  institute  have 
fldoptod  a  scheme  of  inspection,  and  are  prepared  to  receive 
applications  from  county  councils  or  school  committees  for 
the  inspection  of  classes  in  technical  (other  than  agricultural) 
subjects,  and  also  for  special  reports  on  the  results  of  the  ex- 
amination of  the  students  of  separate  classes  registered  under 
the  institute.  In  accordance  with  this  scheme,  the  committee 
propose  to  appoint  two  inspectors — the  one  in  connection 
with  the  engineering  and  allied  trades,  and  the  other  with 
the  manufacture  of  textile  fabrics.     They  further  propose 

K  appoint  a  third  inspector  for  industries  involving  appli- 
tions  of  chemistry,  and  possibly  others  will  be  appointed 
as  occasion  may  require.     The  scheme  also  provides  for  the 

Bppointment  from  time  to  time,  according  to  the  applica- 
ions  which  the  committee  may  receive,  of  assistant  trade 
Inspectors,  experts  in  different  branches  of  industry,  having 
some  oxi^erionce  as  teachers  or  oxaminors.     Members  of 


the  electrical  trades  should  take  note  ot  this  in  order  to 
ensure  that  their  ideas  may  be  sufficiently  reflected  in  the 
examinations  and  thence  to  the  technical  colleges.  It  is 
in  this  way  only  that  they  can  satisfactorily  influence  the 
training  given  in  the  direction  they  desire. 

Organ-Playing'  by  Eleotrioity. — On  Friday  last  Mr. 
C.  J.  Hall  (D.Mus.)  gave  an  organ  recital  in  the  Higher 
Broughton  Presbyterian  Church,  Manchester.  A  large 
congregation  was  present.  The  chief  interest  in  the  event 
lay  in  the  fact  that  an  electric  contrivance,  the  patent  of 
Mr.  Hope-JoneSj  of  Birkenhead,  was  in  use  for  playing  the 
instrument.  The  organ,  which  was  recently  built  by 
Young  and  Son,  of  Manchester,  is  the  only  instrument 
fitted  on  the  electro  pneumatic  system  in  that  district. 
The  keys  are  connected  by  230  wires,  with  the  appliance 
for  making  the  organ  pipes  speak.  The  electricity  ia  ob- 
t'itned  from  dry  cells,  and  the  current,  at  the  will  of  the 
player,  acta  upon  an  arrangement  of  pneumatic  valves, 
which  admit  tho  air  requisite  for  producing  the  desired 
notes.  One  feature  of  the  invention  is  that  the  player  can 
manipulate  the  instrument  at  a  distance  from  it ;  at  this 
church  the  cable  of  the  wires  connecting  the  keyboard  and 
the  instrument  is  60ft.  in  length,  and  the  organist  can,  if 
he  chooses,  be  separated  by  that  distance  from  the  organ 
without  any  loss  of  control  over  it.  The  usual  draw  knobs 
are  dispensed  with,  and  instead  are  ivory  tablets^  centrally 
pivoted,  known  as  '*  stop  keys  " ;  these  are  placed  imme* 
diately  over  the  swell  manual.  In  place  of  the  ordinary 
combination  pedals  are  small  piston  knobs.  A  ctop  switch 
ia  provided  for  arranging  any  combination  of  stops  that 
may  be  desired.  The  recital  fully  demonstrated  the 
practicability  of  the  invention. 

Dynaxno  for  Electro-Metallurgy. — An  illustration 
is  given  in  L EUdricieii  for  April  lo  of  a  600  h, p.  Oerlikon 
dynamo  used  for  the  electro  metallurgy  of  aluminium,  as 
installed  at  Neuhaasen.  The  works  at  Neuhausen,  which 
employ  the  H^roult  process,  have  lately  increased  their 
plant.  The  Hrst  installation  consisted  of  two  600-h.p. 
machines,  one  of  400  h.p.  and  four  of  150  h.p.  Four  new 
dynamos  of  600  h.p.  each  have  just  been  erected,  making 
a  total  of  4,500  h.p.  All  these  dynamos  are  driven  by 
turbines  utilising  the  water  power  of  the  falls  of  the  Rhine. 
It  is  Id  this  installation  that  dynamos  directly  mounted  to 
vertical  turbines,  on  the  plan  arninged  for  Niagara,  have 
been  used  for  the  first  time.  Each  of  these  dynamos  is 
driven  by  a  600  h, p.  turbme  by  Eacher-Wyss,  of  Zurich, 
working  at  150  revolutions.  The  dynamo,  giving  7,500 
amperes  at  55  volts,  is  mounted  on  the  same  axle.  The 
turbine  is  at  the  bottom,  then  an  enormous  commutator  or 
collector  with  120  brushes,  and  on  top  the  armaiture 
and  field  magnets.  The  total  weight  of  turbine  and 
dynamo  is  12  tons.  A  special  arrangement  of  the 
turbine  has  been  adopted,  as  proposed  for  Niagara,  to  take 
part  of  the  weight  when  running,  The  dynamo  has  no 
special  peculiarities  save  its  great  size  and  large  number  of 
brushes.  The  field  magnets  number  24,  and  are  excited 
in  shunt.  The  magnetic  proportions  arc  such  that  the 
position  of  the  brushes  vary  very  little  at  different  loads. 
The  movement  of  the  brushes  is  brought  about  simul- 
taneously by  a  large  screw  gearing  and  wheel.  The  120 
brushes  are  connected  in  parallel,  and  are  all  mounted  on 
a  circular  base,  which  is  under  control  of  the  screw  gearing. 
The  regulation  of  the  turbine  vanes  is  similarly  under 
control,  and  one  attendant  is  sufficient  for  two  sets  of 
machides. 

Chicago  Exhibition. — The  Dailij  News  has  a  long 
and  picturesque  description,  the  first  of  a  series,  in  Thurs- 
day's issue,  on  the  World's  Fair.  "The  Electrical  Build- 
ing," says  the  Special  Commissioner,"  is  nearer  complctioa 
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than  any,  and  though  it  is  difficult  to  choose  between  bo 
many  things  that  border  closely  to  perfectioOj  I  am  aure 
numbers  of  visitors  will  put  a  mark  against  this  in  their 
catalogue.  The  general  design  is  a  longitudinal  nave  115ft. 
wide  and  114ft.  high — crossed  in  the  middle  by  a  transept 
of  the  same  width  and  height — both  having  olerestoty 
windows  under  the  pitched  roof.  The  great  exterior 
feature  is  a  continuous  wall  of  Corinthian  pilasters  sup- 
porting a  full  entablature.  Each  corner  is  adorned  with 
a  spire-crowned  paviHon.  In  front  of  the  south  fa«^e 
n  an  open  portico  of  the  Ionic  order.  The  pedi- 
ments, friezes,  panels,  and  spandrels  by  figures  Jn 
relief,  or  illuminated  records^  tell  the  story  in  outline  of 
the  industry  which  has  grown  out  of  electricity.  The 
entire  building  is  700ft.  long  and  345ft.  wide.  I  give 
these  figures  and  facts  that  some  idea  may  be  formed  of  at 
least  a  dozen  buildings  in  this  part  of  the  ground.  To  the 
eye  they  are  of  solid  marble,  but  the  effect  is  produced  by  a 
oomposition  called  '  staff,'  which  can  be  moulded  into 
beautiful  forms  or  nailed  and  sawn  by  the  workmen. 
It  is  a  modern  and  most  useful  development  of 
stuooo.  Many  of  the  buildings  glow  with  rich 
colour  —  the  electrical,  for  example,  having  scagliola 
pilasters,  effects  in  bronze,  and  the  best  hues  known  to  the 
highest  class  of  modern  decoration.  '  Staff '  is  said  to  be  a 
oombinaction  of  plaster  and  hemp,  and  it  is  applied  with 
rapidity  and  almost  magical  effect,  A  piece  of  brickwork 
in  two  hours  I  found  had  been  made  a  stately  column  with 
Corinthian  capitals.  As  a  collection  of  modern  representa- 
tions of  the  classic  forms  of  architecture,  of  immense 
buildings  that  are  beautiful,  it  will  not  be  easy  to  belittle 
this  sight  on  the  shores  of  Michigan." 

Impedance. — "The  impedance  of  a  circuit,"  says  Mr. 
Kenneliy  {in  a  paper  reprinted  in  the  American  Institute's 
TTansactiom  for  April),  '*  is  its  apparent  resistance,  and  is 
expressible  in  ohms.  More  strictly,  it  has  beeti  defined  as 
the  ratio  of  the  effective  EM.F.  between  the  terminals  of 
a  conductor  and  the  effective  current  strength  it  carries, 
With  steady  continuous  currents,  the  impedance  of  a 
conductor  is  its  simple  resistance.  With  periodically 
fluctuating  currents  the  impedance  will  in  general  differ 
from  the  resistance,  and  will  be  greater  or  less,  but 
in    common    practice    greater.     With   such   voltages    and 

E 
currents  Ohm's  law  becomes  C»  -where  the  impedance  is 

represented  by  I."  Mr.  Kenneliy  goes  on  to  consider 
periodic  currents  of  the  simple  harmonic  type,  examining 
"  non-ferric  "  inductances  first.  The  voltage  across  a  con- 
denser may  be  greater  than  the  original  when  the 
values  are  chosen  so  that  one  or  both  of  the  factors, 
current  and  capacity  -  speed  reciprocal,  are  large. 
In  such  cases  the  condenser  voltage  exceeds  the 
voltage  of  supply,  and  what  is  called  the  *'  Ferranti 
effect"  is  developed.  Mr.  Kenneliy  gives  many  diagrams 
and  algebraical  examples  with  concrete  instances,  as,  for 
instance,  the  Thomson  wattmeter,  the  armature  of  which 
has  a  certain  non-ferric  inductance,  and  is  connected  across 
the  supply  mains  through  a  resistance.  The  equality  of  the 
meter's  record  for  both  alternating  atjd  continuous  currents 
depends  upon  the  equality  of  current  strength  through  the 
armature  under  equal  alternating  and  continuous  voltages, 
and  this  is  again  dependent  on  the  impedance  of  the  arma- 
ture circuit.  In  a  particular  instrument  of  1,500  watts 
capacity  (50  volts  and  30  amperes)  the  total  resistance 
of  this  circuit  is  455'5  ohms,  and  its  total  induct- 
ance 25  millibenrys  (0'025  henry).  This  represents  at 
140  ^"'--  an  inductance  speed  of  22,  and  an  impedance  of 
456  0ohm8=  \/<455*5=  -f  223),  so  that  the  current  in  the 
Mrmatui-e  will  be  about  otw-niDth  of  1  per  cent,  less  on  a 


supply  pressure  of  50  volts  alternating  harmonically,  than 
on  50  volts  continuous.  Strictly  speaking,  he  adds,  the 
accuracy  of  a  wattmeter  depends  not  only  upon  the  non-dimi- 
nution of  current  strength  through  fine  wire  circuit  in  virtue 
of  inductance,  but  also  upon  the  lag  in  phase  that  is  also 
established.  It  is  generally  safe  to  assume  that  when  the 
error  due  to  impedance  is  very  small,  the  error  due  to  lag 
is  also  very  small.  An  important  application  of  impedance 
principles  is  to  conductors  for  the  distribution  of  alternating 
currents,  which  Mr.  Kenneliy  works  out  with  curves. 
Altogether  it  is  a  paper  which  will  repay  students  and 
engineers  alike  to  peruse  with  care. 

WillanB  Memorial. — Those*  who  knew  the  late  Mr. 
Willana,  and  have  recognised  the  value  of  his  work,  will 
feel  that  the  memory  of  one  who  has  done  so  much  for 
practical  science  deserves  to  be  kept  before  them  by  some 
fitting  means.  We  have,  therefore,  the  greatest  pleasure 
in  calling  attention  to  a  circular  issued  by  Prof.  Alex  B. 
W.  Kennedy  stating  that  it  has  been  considered,  after  dis- 
cussion, that  the  most  desirable  way  of  perpetuating  the 
name  of  one  who  so  greatly  distinguished  himself,  and 
whose  experiments  were  and  are  still  so  useful,  would 
be  to  estiiblish  a  memorial  fund.  From  this  might  be 
awarded  a  premium  annually  or  biennially,  or  at  such 
periods  as  might  be  thought  fit,  for  a  paper  on  such 
a  general  subject  as  the  utilisation  or  transforma- 
tion of  energy,  treated  eB[>ecially  from  the  point  of 
view  of  efficiency  or  economy.  It  has  been  further  thought 
that  it  would  be  advisable  to  ask  the  Councils  of  the  Insti- 
tutions of  Mechanical  and  Electrical  Engineers  to  become 
joint  trustees  for  this  fund,  and  to  award  the  premium  in 
alternate  years  to  the  best  paper  bearing  upon  the  subject 
mentioned  which  had  been  presented  to  them  in  the 
interval,  the  premium  not  to  be  awarded  in  case  of  no  paper 
of  Buflicient  merit  being  presented.  The  proposal  is  par. 
ticularty  apropos  just  now,  when  Willans's  last  paper  is 
being  discussed  at  the  Institution  of  Civil  Engineers.  It 
it  proposed  that  the  fund  necessary  for  this  purpose,  to  be 
called  the  Willans  Memorial  Fund,  should  be  collected  by 
subscription,  the  subscriptions  (unless  anonymous)  being 
limited  to  sums  not  exceeding  two  guineas.  The  gentle 
men  whose  names  are  given  below  have  agreed  to  act 
as  a  committee  for  the  purpose  of  carrying  out  this 
scheme  :  William  Anderson,  Esq.,  LL.D.,  F.R.S., 
W.  H.  Allen,  Esq.,  Sir  Frederick  BramweU,  Bart.,  F.RS., 
Frank  Bailey,  Esq.,  Noel  Chandler,  Esq.,  Latimer  Glark, 
Esq.,  F.R.S.,  R.  E.  Crompton,  Esq.,  Henry  Davey,  Esq., 
Sydney  Dobson,  Esq,,  Bryan  Donkin,  Esq.,  K  B.  Ellington, 
Esq.,  Prof.  George  Forbes,  F.R.S.,  W.  T.  Goolden,  Esq., 
Druitt  Halpin,  Esq.,  John  R.  Holmes,  Esq.,  John  llopkin- 
son,  Esq.,  D.Sc.,  F.R.S.,  Walter  Hunter.  Esq,,  S.  H.  Hunter, 
Esq.,  J-  B.  Hunter,  Esq.,  Gisbert  Kapp,  Esq.,  the  Right 
Hon.  Lord  Kelvin,  RR.S.,  Prof.  Alex.  B.  W.  Kennedy, 
J.  Macfarlaoe  Gray,  Esq.,  J.  G.  Mair-Rumley,  £^q.,  W.  H. 
Massey,  Esq.,  W.  H.  Maw,  Esq.,  W.  H.  Mordey,  Esq.,  J.  F. 
Moulton,  Esq.,  Q.C.,  F.R.S.,  Thomas  Parker,  Esq.,  The 
Hon,  Charles  A.  Parsons,  J.  Penn,  Esq.,  V.  Pendred,  Esq., 
Prof.  John  Perry,  F.R.S.,  W.  H.  Preece.  F^q.,  F.K.S., 
J.  H.  Rosenthal,  Esq.,  A.  L.  Sabine,  Esq.,  Sidney  Sharp, 
Esq.,  Alexander  Ijiemens,  Esq.,  Major  W.  Turtle,  R.  H. 
Tweddell,  Eaq.,  Prof.  W,  C.  Unwin,  F.R.S..  Major-General 
Webber,  Sir  Richard  Webster.  Q.C.,  M.P.  Mr.  Alexander 
Siemens,  12,  Queen  Annei-gate,  has  consented  to  become 
treasurer  to  the  committee,  and  to  him  subscriptions  should 
be  addressed. 

Antomatio  Railway  Signals.— The  railway  com- 
panies have  long  cast  longing  eyes  on  electrical  apparatus 
to  see  if  they  could  not  obtain  a  practical  automatic  block 
system,  by  which  the  trains  should  clear  or  block  them- 
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ftelvw.  Several  eystcma  have  been  brought  forward,  but 
there  have  always  been  serious  drawbacks.  The  first  ques- 
tion, for  instance,  that  the  railway  companies  ask  is  :  Does 
the  system  require  special  apparatus  on  the  engine  1  Special 
fittings  mean  not  only  trouble  in  themselves,  but  that 
several  companies  could  not  run  over  one  line  without  all 
being  so  fitted.  Again,  there  are  certain  requirements  that 
miwt  be  fulfilled.  Mr.  W.  Langdon,  the  telegraph  superin- 
tendent of  the  Midland  Railway  Company,  in  his  work  on 
"  Application  of  Electricity  to  Railway  Working,"  says,  in 
reference  to  automatic  signalling :  "  Any  automatic  system 
should  be  based  upon  the  principles  which  govern  the 
block  system  :  1.  The  normal  condition  of  the  signals 
should  be 'danger' — i.r.,  any  failure  of  the  apparatus,  or 
interruption  of  the  wires,  should  result  in  producing 
this  .signal.  2.  The  agency  by  which  the  signal  is 
placed  at  *  clear '  should  be,  anH  remain,  active 
during  the  existence  of  such  signal.  3.  The  apparatus 
employed  should  be  perfectly  free  from  atmospheric  influ- 
ences. 4.  The  apparatus  should  be  simple,  strong,  and 
not  easily  deranged."  A  model  set  of  automatic  electric 
railway  signals  which  fulfil  these  conditions  are  shown 
at  39,  Victoria-street,  Westminster,  by  the  Automatic 
Electric  Railway  Signal  Company,  of  11,  Ruraford-phce, 
Liverpool.  Two  wires  are  only  used^  the  current  is  con- 
stantly on,  keeping  the  signals  at  danger.  A  system  of 
spring  contacts,  requiring  four  tons  weight  to  depress  them, 
operate  the  signals,  and  this  action  is  brought  about  by  the 
train  itself  setting  block  behind  it  and  freeing  it  in  front. 
An  ingenious  system  of  relays  and  contacts,  arranged  with 
very  strong  serviceable  contacts,  brings  this  action  about 
electrically.  An  electrically -driven  locomotive,  on  the 
model  shown,  demonstrates  the  through  trip  and  also  the 
efifect  of  shunting.  The  system  seems  practical  and  very 
carefully  worked  out.  Wc  understand  the  leading  rail- 
way companies  are  investigating  the  merits  of  the  system, 
which  has  been  applied  practically  on  a  small  scale  in  the 
Isle  of  Wight.  The  following  are  some  of  the  advantages 
claimed  by  the  above  company  for  their  system,  which  is 
protoctcd  by  letters  patent :  The  action  is  entirely  auto- 
matic ;  the  normal  condition  of  the  signals  is  *'  danger"  ; 
the  apparatus  is  not  subject  to  atmospheric  influences ; 
there  is  no  attachment  to  engineer  caniage;  trains  only 
operate  the  signals — the  passing  of  platelayers'  trolleys, 
etc.,  having  no  effect  on  them  ;  great  sim])licity  in  con- 
ketruction  and  detail,  there  being  an  entire  absence  of 
>  complicated  mechanism  or  clockwork  ;  any  break  of  line 
wires,  or  accident  to  batteries  or  instruments,  sets  the  signal 
.  at  **  danger  ";  all  working  parts  are  carefully  protected,  so 
Ithat  they  cannot  be  tampered  with ;  a  bell  attachment  is 
[provided  for  use  during  fogs  ;  low  first  cost,  maintenance 
[also  low,  and  a  saving  in  wages  consequent  upon  a  con- 
siderably reduced  staff;  sidings  cannot  be  opened  until  the 
,  main-line  signals  are  at  "danger,"  and  vice  veiad.  A  train 
may  leave  a  section  and  set  the  signal  at  "clear."  Should 
it,  however,  from  any  cause  again  return  to  such  section, 
the  signal  will  again  be  set  at  "  danger."  By  suitabk 
mrrangement,  one  section  or  any  number  of  sections  can  be 
blocked  as  desired.  Single  lines  can  be  blocked  in  both 
directions.  Now  that  new  lines  are  being  pUtined  for 
electric  working,  we  should  expect,  whatever  the  reception 
by  ordinary  railways,  that  the  system  should  be  introduced 
for  those.  For  ordinary  railways  it  is  claimed  as  fai  less 
I  expensive  than  the  present  cabins,  which  often  cost  £300 
a  year  each  in  maintenance. 

Kajiuner's  New  Sanbeain.  Lamp. — An  incandescent 
I  lamp,  under  the  name  of  the  "  New  Sunbeam  "  lamp,  the 
invention  of  Mr.  John  von  der  Kammer,  is  attracting  atten- 
tion in  America.     The  New  York  Eleclrical  Engimtr^  de- 


scribing this  lamp,  says  :  The  base  of  the  lamp  consists  of 
two  semicircular  discs,  one  edge  of  each  of  which  is  turned 
up,  and  on  this  the  filament  wire  is  mounted.  The  copper 
wires  leading  to  the  external  circuit  connections  in  the 
base  of  the  lamp  are  soldered  to  the  under  side  of 
the  discs.  The  gap  between  the  parallel  sides  of 
the  discs  ia  filled  up  with  the  fused  glass,  and  the 
bottom  of  the  glass  globe  is  fused  around  the  circum- 
forenco  of  the  discs,  thus  enclosing  them  entirely  in  glass. 
Mr.  von  der  Rammer's  method  of  securing  the  metallic 
plates  to  the  glass  portions  of  the  receiver  is  novel  and 
exceedingly  ingenious,  and  at  the  same  time  is  said  to  be 
thoroughly  iiractical.  The  difference  in  expansion  between 
the  metal  base  and  the  glass  globe  is  of  no  consequence  in 
a  lamp  constructed  in  this  manner,  for  there  is  sufEciont 
flexibility  in  the  metal  to  permit  it  to  accommodate 
itself  to  the  expansion  of  the  glass.  The  metal  base 
can  therefore  be  made  of  some  of  the  baser  metals,  as 
copper.  This  lamp,  however,  not  being  a  vacuum  lamp, 
the  character  of  the  gas  is  such  that  the  base  can  be  most 
easily  made  of  some  metal  which  will  resist  the  action  of 
such  gas,  aa  for  example,  platinum,  though  a  cheaper  metal, 
prepared  in  advance  to  receive  the  action  of  the  gas,  will 
be  employed.  The  lamp  has  a  comparatively  high  pressure 
of  gas  within  it,  and  a  "perfect"  gas-tight  chamber  is 
not  so  important.  The  metal  seal  at  the  base  obviates 
the  necessity  of  joining  glass  to  glass  in  the  usual  manner 
and  also  the  use  of  the  internal  seal-piece,  so  that  if  the 
lamp  is  slightly  damaged  in  the  process  of  its  manufacture, 
it  may  be  conveniently  repaired  and  resealed  at  the  lower 
end.  Moreover,  the  bulb  can  be  used  again.  Although 
the  gas  fitted  incandescent  lamp  has  for  years  been  declared 
impracticable,  Mr.  von  der  Kammor,  by  the  employment  of 
various  expedients,  baa  produced  a  lamp  which  does  not 
appear  to  show  any  of  the  objectionable  features  of  such  gas 
lamps  as  formerly  made.  The  new  lamp,  though  containing 
a  considerable  quantity  of  gas,  is  said  to  he  even  cooler  while 
burning  than  the  ordinary  vacuum  lamp.  There  is  no  disinte- 
gration of  the  carbon,  and  no  electrical  disintegratioa,  even 
when  greatly  over  run.  For  example,  when  a  100- volt  lamp  is 
run  at  150  volts  for  a  considerable  time,  the  burner  will  be 
found  to  be  of  its  normal  colour  throughout  and  practically 
unchanged.  Moreover,  the  character  of  the  gas  employed 
is  such  that  whatever  injury  the  burner  receives  or  tends 
to  receive  from  such  over-running,  is  promptly  and  com- 
pletely repaired  by  the  gas  itself,  so  that  in  most  instances 
when  the  lamp  ha8  thus  been  over-run,  it  is  found  not  only 
that  the  burner  is  unchanged  in  its  form  and  appearance, 
but  that  its  resistance  is  actually  slightly  diminished,  so 
that,  for  example,  a  110-volt  lamp  burned  at  100  volts  for 
a  short  time  will  give  the  full  candle-power  at  109  volts 
instead  of  110.  The  gas  which  is  employed  is  produced, 
it  is  understood,  from  a  very  rare  substance,  and  one  which 
the  inventor  and  the  chemists  of  the  company  assert  has 
never  before  been  used  in  connection  with  incandescent 
lamps.  The  manufacturers  of  this  lamp  claim  for  it  great 
utility  for  certain  uses,  on  account  of  the  quality  above  re 
ferred  to,  as,  for  example,  on  all  such  circuits  as  are  supplied 
with  currents  of  varying  pressure.  The  fluctuation  of 
sevonil  per  cent,  in  the  current  will  not  vitiate  the  lamp 
or  increase  the  resistance  of  its  burner,  at  least  not  until 
such  finctuations  have  extended  over  a  long  period,  or,  in 
other  words,  the  practical  life  of  the  lamp.  Besides  the 
advantages  in  its  service  as  above  suggested,  the  mauufac- 
turers  state  that  there  is  a  great  change  in  the  method  of 
manufacture.  Gas  being  constantly  present  in  the  lamp, 
and  the  means  of  preserving  or  repairing  the  carbon  being 
constantly  at  hand,  the  lamp  requires  no  such  elaborate 
process  of  manufactuie  as  doos  the  vacuum  lamp. 
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I^w  tension. 

(a)  £2,6*10. 

Aboiit  ttl?  »q.  yds. 

4  mile*. 

lO.ono,  with  a  maxl- 

flM 

(Corporation) 

(b)  At  present  IW^ 

Quite  satisfactory. 

(?«)  £ltt.4*)(l. 

(rj  £VA.my 

mora  of  fi.OOO  In  uae 

'"J 

aores,  but  the  Coun- 

at one  time. 

^^m 

^^^^^ 

cil  t.re  about  to  ex- 

About 6.272  lampe 

^^^ 

^^^^H 

tend    the     area   of 

instaUed. 

^^1 

^^^^B 

luppl/  to  622^  acres. 

^^1 

V       •beiohtoh 





_ 

Htgh-tensUm    alter- 

_ 



15  miles  of  cable 

8.0O0  at  present 
supplied. 

^^H 

■               (Company) 

nntliiK    triuif'irmer 

overhead. 

^^H| 

system.     Adunted 
18S1.  Quite  BRtJsfac- 

^^H 

1 

^H 

^^^   fbCBHLKT    

The  Conndt  hmre  at  preai 

at  tenders  for  an  initallatlaii  under  eonsblerutlun.                                                                                                    !■ 

^^K  IBURTOM  -  UPOS  ' 

(a)  4,0£fi             4S0SI  1  mn  1  The  CnnH>ratii>n  hare  uiily  Ju^t  ubtaineil  Uie  ■untLlon  of  the  Boanl  of  Trade  to  a  aystem,  Uld  are  IlilH 

^^B      TRHITT 

1           1             coinpU'tfd  T'lr  [R'lhapft  I'i  Nionths                                                                                                                      _^| 

^^V  tc\>vu(TBr 

Ilie  uueitlou  of  eleciiic  Uahllutc  li  under  cont>iilt>rMtli>n  In  thlB  citv,  but  nothlriK  bus  ut  preiitiiit  ht'mi  iImeiu  beyouU  obtaiuing  eiUmatea  and  wmB^ 

tDKWSBVHT....^... 

Supply  mt  yet  commenced 

but  advertlsemcnU  f.*r  tenders  for  the  aupply  of  the  nwf*»ary  plant,  etc..  are  being  Issued. 

tDOVKR 

No  Installation  has  y 

et  bee 

1  completed  bere.    TIih  ComutBtliin  are  itiU  In  (leuotistion  with  the  Hrnab  Unmnnoy  as  to  an  asreemunt. 

fDVllPBI 

(a)  4.009 

(ft)  103 

(compulaory) 

l&tiOOO 

Low-tension  con- 
tinuous ourrtint,  but 
not  ret  In  use. 

Ar>|iroKiniateiy 

aljuut   £25.000 

in  all. 

Hi  poles,  10  ynrJs. 

Obi  Iri  but  ion 
mains,  about  8.&16 

yards.    Feeder 
malna.  1,150  yards 

C-.dDO 

None  ac  ) 

Extm 

bomi 

lOMLW 

Iligh'teniion   alter- 
nating current  with 

traottformers. 
Quito  satisfactory. 

(fl>£1.00n(iiickding 
buUdinn). 
(6)  X7.IKW. 
(c)  £4.om 

660  Sfiuare  yards. 

0  mllei. 

lO.ooo  provided  for. 
3,000  InsUUed. 

IJD 

t  n*arwooD  

leaden  now  under i 

oualderatlon 

Great  oompetlUuD 

(approximate).                                    i 
for  the  district  from  variuui  t:ompantea.                             ' 

■ 

OUflOOW 



SttXXK) 

_ 

I«ow  tension 

About  £60.00a 

OhO  sfjuare  yard*. 

About  7  miles. 

12.000 

(nuiyetsUrted). 

1 

tBARLIIT 

<a)  1.768 
(b)«6 

TMKirK} 

uwo 

(System  proposed  to 
be  used  ) 

fKslImated) 

Prupnaitd  site. 
L  acre. 

8,450  high-tension 

S.OOO  16-c.p.  lamps, 
all  lighted  at  same 

(Too  tract  nil 

malna. 

not  yet  com 

^_ 

Blgh-teosion    alter- 

S,L60 low-lenslon 

time.     900,UO»  watU 

^^ 

^^^^L 

nating  current,  with 
low.{ianston  dUtrl- 

mains. 

with  spare  plant  for 

^^H 

^^^^^ 

one -third  more- 

^^H 

^^^^H 

bating  network  from 

20  2.000-n.c  p.  arc 

^^H 

^^^^H 

ounverting  stations 

lamps  for  street- 
UshUng. 

^^H 

V 

Eu  the  compulsory 

■ 

^f         HlBTtROS 

Tlie  Corporation  biv 

ft  nnt  H 

Rtn>>li« 

area. 

hiwl  mIttftrti-.Uaht  w.i 

rVt.  Ill  thi^li-  tfiwn     flvo 

(«1r*iqt.Tii<  lumnn  rm 

ihH  fpnitl.liiin  ur»i  llDhtjxl  \\v  n,  IiM'«1  ivimn&nv  nn<I«ra 

■          Hovs 

The  Hote  Cnnimlulonen  hate  trauateired  their  pnwom  to  i  eonipnny— Hove  Btectrlu  l.lKhUni:  Corauauy.     Deed  of  trauifer  not  yet  approT«| 

■           tBDDPKtUiKIKLU   .  .. 

in)  11,78« 

0M17 

30030 

Thesyateiii  Is  not 

Wlieii  completed 
will  tw  about 

1,000  yards. 

\\jiM  yards  pri- 

Ptesetil contract 

System  not 

^H 

jet  in   me,    but    it 

mary,  htgli  ten- 

will Include  ma- 

opera ti« 

^K 

»m  be  a  hlKh-teri- 

iUJO.OOO 

sion,    fl.OOC    yards 

chinery  to  supply 

^H^H 

sion  (2.00IJ  TulU) 

(site  leasehold  ou 

low  tension. 

4.000  lOHj.p. 

^^^^H 

ttlternatlng- current 

ground  rentX 

lampa. 

^^^^V 

supply  tci  trans- 

^^^^" 

former  stations. 

H         fKlKOtmiKlFOII- 

(a)  7,0Ul 

foi-m 

4M10 

Low  tentloK  direct 

(a)  Bent  charge  of 

4,340  flttuare  feet. 

4.500  yards. 

4,500  lamps  bundng 

Wurka  iUrl 

K^      HVLL 

(&)  IZfi,  to  be  ex- 
tended to  260  aorei. 

with  accumulatuis. 

£100  a  year. 
(6)  £14,000 
(e)  £10.100 

slmultaneousl)-, 
8,000  ditto  when 
station  fully  ex- 
tended.    Atpres  nt 
about  l.&ooinHtalled 

December. 

^F          *LBKI>fi 

(3)  -^1,572 

ssimb 

7(IOOU  lligh-tcuaiou    aater- 
nntirig  euiTeiit 

a)  £ir>.om.» 

r>,:2jiiEh[iuare  yards, 
including      space 

Vi.bM  yards. 

8,760  burning  at  one 
time,  permitting 

The  number 

^, 

;&}  Cumpanj'i  order 

seated  by  tb 

loctadea  the  entire 

adopted  May,  \Wl 

C)     £b,m} 

(or    exteosluo     of 

wiring  for  7,50n. 

ItgbU  U  abc 

^^^^H 

boroutcb    of     Leeds. 

Works  not  yet  In 

(eatimate>l). 

aution     to     four 

S.iiOO  lights  applied 

^^^^V 

The  conipulaory 

operation. 

times  its  original 

lor. 

^^ 

ana  la  a  large  and 

Haninioiid  and  €o., 

capacity. 

^^H 

•catterad  ooe. 

enirlDeera. 

" 

^^Hi 

tLLAHBLLY  

No  works  cooatmcted  yet.    Ihe  Board  are  in  negotiation  for  traualer  of  their  powen. 

^^H 

LOVPOM      

— 

_„ 

— 

Hl|ih-t«iiaiua    alter- 

Wurks  now  bet  me 

_ 

z 

6»&00  iu  use  simul- 

■ 

*UTT    OK      LOHUOa 

COMPAKY 

natlug    transformer 
lyitem. 

largely  extended. 

taneously    aud    440 
arc  lamps  of   2,oot* 

V 

"UoUSB-TO-UuUfil 

(UXJacna. 

auwxt 

lUUUU 

QlgUtensiun    alter 

(a)  Leaaod. 

3.Uliaiiuareyards. 

lie  mites  of  cable. 

c.p. 
T,WO  provided    for 

KssidsncM 

COKTAIir,       KEN- 

□aClDg  curient 

lb)  £36,WI0 

11  miles  of  oaat- 

bnmlogatonetlmo, 
12,000  inaUlled. 

flaU « 

SiaOTOK 

iransformer  system. 

(0)  £S0,WX) 

Iron   pipes,  Juno- 

Shop*  .....j 

Station  opeoetl  J  an. , 
18H9.    Thoroughly 

aatiafactory. 
Low-tenstoo    con- 

Uon  and    aurlace 

No  strvat-llghtliig. 

Hotels    .„.] 
Public  iMrildl 

boxes. 

'KJUSIROTON     AMD 

Dntlletl  area  aruuiid 

_ 



Expended  on  capita] 
acc^iunt    at  end   of 

_ 



I&,ODObamlngatone 

_ 

KmoUTbUKltXiK 

EeiialnKtun  l>>urt, 

tinuous  current 

time,   about    S4,00U 

COXPANY 

Cromwell-road, 

Queen's  l<Hte,  and 

ueltflilMurhoixl. 

(three-wire)   system 
with  batteries 

16V1,  £14t.l(H. 

now  fixed. 

*L01I1H)H     BLBCTRIO 

Large  u-ud  III  vorloiu 

— 

— 

lligb-tenslou    alter- 

E-xpended oa  capital 
accouat  at    end   at 

aat-rea 

_ 

&0,000 

no 

SoppLT  Corpora- 

partaof  Lunduu. 

nating  transfonuer 

building  l»6ft.  by 

About  te,OUO  in- 

noM 

system. 

1801.  £7M,428. 
Expended  on  capiUl 
account  at    end    of 

iiOft.  hy  Kffltt 

staOad. 

^^H 

*MXTROPOLITAI« 

BjitenaUe  district  In 

— 



High-tension    alter 

— 

^ 

f^^M\ 

BLBCTKIC   HLPPtr 

West  and  West  Cen- 

nallng. 

^^Hl 

OonroRATtos 

tral  London. 

tS91.  £M6,03(i. 
ICxpended  on  capital 
account  at    end    of 

^^H 

^r.   Jam»'9    anp 

Pariah  of  HL  James, 

— 



Low-tension  contin- 

aSft. by  2Ht. 



About  X2.50II  in- 

^^H 

Pali.  Mall  Com- 

Wo'^tminatflr. 

uous  current  (three 

stalled. 

^^H 

pany 

wire). 

1»01,  £189,468. 

^^1 

t'8T.  PABCBAa    

* 

S,«72 

334437 

34011 

Low-tfloslon    (three 
wire). 

(a)  £10,000 

lb)  £65.000 

(c)    £M,SM 

and  £7 ,t»*2 for  public 

Ugbtlug. 

10,000  In  uae  ilmnl- 
taneonily. 
About  11,000  In- 
staUed. 
90  arc  lami>s  of  la 
amperes  for  pubUc 
lighUng. 
76.000. 

1 

m            •ViBTMIVaTBR 

(6)  1,6  I)  acres 



_ 

Three*  wire  system 

Three  centml 

_ 

In  whole  dUtrict 

— ) 

■                 BLXOTRIC  SDPP1.T 

wlibdynamosacrnaf 

•latlortf. 

about  97  mUes  of 

49.410  iostaUed.  as 
compared  wlta 

■                   COBTORATIOir 

outer  mains  with 

la)  £17,000 
(6)  £126.100 
(c)  £183.000 

copper  in  32^ 

^H 

Crorapton-UuweU 

mUeaof  roadway. 

31,U00  OD  Jaooary 

^B 

batteries. 

1.  189L 

■             *MAlffrHB£^CR     •■■. 

The  Corpomtkin  are  now  eugaHet 

1  in  laying  oonduL-tors  in  the  streets,  bat  lu  yd  have  no  machinery  or  plant  at  thetr  cebtrml  lUtiOD. 

m t-V»UJorr 

(a)  3,186 

ium>   — 

Installation  rii^ 

About  £4.000  at 

_ 

About  2  niiloe. 

000                           AtMUlJ 

^^^              (LuicMhin) 

completed. 

present. 
Electric  works  at 

ServlcB  wires, 
1  mile. 

L- . 

the  gasworka. 

^^^ 

^^^B 

of  uuita 


MM  daring 
ipUted  yev. 


Frioe  per  unit 
cbargod  tu  pil- 
waXe  ooiuumor*. 


Coat  of  pro'luotluii  j 
p«r  uall,  I'elWered 

tu  coaiumer  Total  percent- 

(iDoludlngftltowoDce   age  of  coiU  to 
lor  depreclkUoa,   I       revenue. 
redempUiHi  fund, 
etc.). 


Ie  th«re  »  ^ood  de 
maad  for  flloctrlclty 

in  tbfl  district  Id 
pref«renoe  to  km 


&>it«m  In  tue 

for  Htreet  llght- 

,  and  length 

of  street* 

lighted. 


?  tng, 


So.  of  public 
■treetlampiiiip^ 
plied,  and  total 
estimated  c.p,  of 
same. 


So,  of  gai  Uenpc 

sapervedad,  and 

total  ettimated 

c,p.  of  lame. 


Total  coat 
of  itfflet- 

llghtlDg. 


EiUroat4d  coat 

durlug  the  same 

erlod  of  gMi 

ipa  supflr- 

eededl 


perlo 
lamp 


8d.  proposed  to 
b«  charged 


tor  half-;ear|5d. 
Dvcembor 


1801. 


JMT 


180S. 


for  tlghilog 
porpoaee,  and 
i|d.  for  motive 
power. 

7d. 


4tHd. 


07 -SS 


Supply  commeuced  in  October,  18dl« 

and  acGouata  for  first  complete  year 

will  uot  be  maUe  up  uutll  after  31st 

December, 


7d.  per  unit, 
with  discoQcita 
down  to  ^}d. 


Not  known  yeU 


Yea. 

Knniber  of  lamps 

Qued  Jan.  1,  1991, 

8,467  ;  dltlo,  D»c. 

31,  1801,  1S,(I00. 

Yes. 


Yea.     Eictenalont  In 

mains  beUg  coti- 

tlniislly  ntade. 


So  street-lighting  yet  provided  for. 


No  pabUc  lighting  ti  done. 


None  at  preMOt.  The  Council  are  nbout  to  conildBrproposali  for  tUi  purpOM. 


No  public  street- Ugh  ting. 


UT.OOU 


loTtfmtuent  Board  for  sanction  to  borrow  the  money  n  that  the  vrarka  will  not  b«  Hie  Corporation  own  the  gasworiu  and  lupply  the  public  bunps. 
hi  oompaalet  Cor  the  lighting,  which  schemes  are  now  ander  consideration. 


&d.  proposed  to 
be  chmxsed. 


74d  by  meter, 

and  Is.  per  c.p. 

per  annom^  by 

contract. 


7d. 


Bp*»y,  but 


I 


bfd. 


Large  and  Increas- 
ing demand. 


Not  ae  yet  known. 


Notie. 


Coutract  tor  echeme  entered  into,  but  the  sanction  to  borrow  has  not  yd 
been  received  from  tha  Local  Government  Board. 


m^  ConacU. 

vt  rrade,  but  there  la  every  reason  to  suppose  It  wlU  be. 
Od. 


Td* 


^ 


B^  being  an  In 
let  M  per  cent 
r  1»L 


aaB.060 


4ft7,»S 
1.6t7.7il 


•d.  per  unit, 
lees  olaoouota 
under  aoal*. 


fnaiDO 
boutl, 


t«rml< 

&oo,ooa 


fid 


gd.,le>sdU. 
ooanta  varying 
from  20  to  35  per 
cent 


Bi.  iMadlieoiiDt 

7ld. 
7jd- 

7d. 
(kl 

7d. 


For  ISSl  about  fifd. 

with  an  output  of 

about  200,000  imlta. 


ft-nd. 


Not  agreed  apon 


UWd. 
S>34d. 


About  70  per 
cent. 


Yes. 


Very  Ukely  to  be. 


Brush  aro  lamps 
a  miles. 


t  (Fro]K>Bod  to  be 

adopted.) 

f'ontlnuouj  cur 

rent,  lamps  In 

aeries,  2  miles 

(MO  yardi  of 

cablea. 


Oaa. 


fi6  per  cent. 


Ves. 


Ves. 


Yes. 


loa  to  be  sup- 
plied of  2,000 
nominal  c.p. 
each. 


ttO  S,000  n.c.p. 

lamps,  or  80 

1,200. 


SflOpUUn. 
b3&  burners. 


If  30  lamps  are 
Installed,  Sfrgsa 
lamps  ftuper- 
»edeia»  having 
total  c.p.  of 
4,000  candlsa. 


First  coat 
£1,790  in- 
cluded In 
contract 
Estimated 
annual  cost 
of  working. 


Nothing  being  done  In  this  direction  at  preient. 


Noitreet'llghtlng. 


Yei. 


Arc  lamps  Ln 

about  11  miles 

of  itreeta. 

None. 


None. 


So  itreet-llgbUng. 


No  itreet-llgbtlug. 

I 

No  itreot-Ugbtlng. 


Yet,  demand 
steadily  tuoreaalng. 


Pair. 


Applications  from 
about  40  intended 
oiera  of  the  corrent. 


40Q,  each  of  3,000 

c.p.  uominal 

(actual  power 

uot  ascertained) 


Brockte-Pell  aro 

lamps  of  1.000 

nominal  candle* 

power. 


80,000  c.p. 
nominal. 


None  at 

praifliit. 


^tre«t-Ughtlnr  not  gone  Into  yvt 


],I2fiof  about 
14  cp.  each. 


About 

^,000  for 

plant. 


£l334.ta.l0d.gaa^ 

Ssr  annum, 
aintenanoe 
3a.  lid. per  lamp. 

Ughung  and 
cleaning  l£s.  6d. 

per  uunp. 
If  90  lamps  as 
before.  £t» ;  If 
SD,£S04. 


£10,034    D«r 

annum  tor 
Umlleaof 
malnatreet. 


£«,7!a 


InJonuatlon  not  yet  obtainabls. 
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PABTICDLARS   RELATING   TO 


Pirlit),  boroocli, 
or  dlttrlct. 


KOSTHiJIPTON 


r 
I 


NoBwioa 

tOLDBAM 
fAULIf 
PBISTOV 


flOCTEAMPTen 


tSOtTTHPORT 


tnmBEnux  wills 

tWHITTOATm    .... 
tWOLVKRHAKPTOH 


Arou  in  acres. 

(a)  or  parish, 

borough  or  dlitrict 

(ft)  Of  .lUtrict 

supplietK 


a  S 


Svitem  of  electric 
lifting  In  luo  when  (< 

adopted,  Hod  U 
proved  wosfftctorr. 


Total  co«t 
of  loaUllatloD. 
}  Site. 
(fr)  Worlu,    roachin 

ory  and  plant. 
(<r)  Mains. 


(a)  £fllO 
<&)  £10.000 
(0)  £7,000 


Area  of  site  of 
station. 


AbouiBfOOO  i<t]aar« 
feet,  leavlog  room 
for  aoableexifltlng 
plant. 


Cromptoo^  low- 
Unilon  ijrstem  with 

battorlee. 
Very  satUfoctory. 
No  CAM  ol    break- 
down since  starting 
two  years  ago. 
Company  not  jret  commenced  the  lappty.    Habu  not  laid  down  dot  ontral  station  completed.    Low-tenalou  (three-wire)  •ystem  adopted. 

<a)  4,720  I  TheXTorporatlon  have  an  electric  lighting  sohenw  to  band,  bat,  ai  the  work  of  oonstmcUon  is  only  Jost  commeoulng,  the«|4tafte^ 

Corporation  are  at  present  aovottsingtor  teoden  for  tranaterence  of  the  powers  under  their  prortalonal  order. 


L«Dffth  of  malnt 
Included  Id  abovi* 
cost  of  Installa- 
tion. 


Ktunber  of  10-cp. 
lamps  proTlded  for 
when  station  folly 
loaded,  and  ntunber 
now  Installed  (In 
clndlng  street-Ught- 
Ing,  if  any). 


2  mllee. 


Ntunber  at  \ 
taonsea  or  ikof0 
auppUad.    A 


S,UO0  lampe  on  at 

oBoe. 

About  2,000  at  pre- 

•tnt  are  Initalled. 


I  hM 


fld 


license  gives  ander- 

taken  powers 

within  a  rmdios  of 

five  miles.    About 

one  mile  In  length 

of  street  sntmUed. 

(o)  7,6f6 


ISOOOO 


aiOon 


490M 


Low-tenilcn 

three- wire  system 

(UO  volU). 

Adopts  18M. 

ftatufactory. 

ContlDQOua  -  enrrent  This  cannot  be  given 


three- wire  system 

with  storage. 
Quite  satisfactory. 


Tenders  are  being 
Invited  for  a  system 


at  the  momenl. 

Accounts  made   up 

to  December  30  In 

each  year. 


2.a£0yanla. 


1,800  square  feet, 
Induiuiif;  yard. 


tMMt,  Inod, 
UpiKlua. 


lOmUea. 


1  mne. 


10,000  provided  for. 
S.OOU  installed. 


B,S0O  to  be  proTlded. 


\M 


ofMghtlng.  '  ^    .      i 

The  Corporation  have  etigsged  Mr.  W.  H.  neece,  of  the  Uencral  Post  orBce,  to  report  to  them  upon  the  whole  <iueBtion  of  the  lighting  of  the  voMfl 

Mr.  Preece  Is  preparing  plans,  estimates,  and  speolttcations.     Pondllng  the  receipt  of  Mr,  Preece'i  repurt,  nothing  farther  is  being  done.      1 

(a)  606  I  17812  i    —    |  The  orban  authorities  havo  obtained  sanction  from  the  Local  Oovemmimt  Board  |to  borrow  £14.000  for  the  pnVH 

No  steps  have  been  taken  to  carry  out  en  installation  beyond  advertising  for  tenders. 


Non.— Installatioiu  tnarked  '  have  tM»en  viewed  by  the  .Special  Et»ctrld  Ltghtlnfc  SubCotnmltteo.    Iti  pUce»  marked  t  the  local      i 


ISLINGTON. 


On  March  22  the  Special  Electric  Light  Committee  of 
the  pariah  of  St.  Mary,  Islington,  signed  its  report  on  the 
electric  lighting  question  to  the  Yeatry.  The  report  is 
exceptionally  good  and  exhaustive,  but  neither  in  our 
last  issue  nor  in  this  are  ve  able  to  deal  satisfactorily  with 
it.  At  the  end  oi  the  report,  a  largo  amount  of  informa- 
tion is  collected  in  tabular  form.  This  information  relates 
to  various  light  installations  spread  over  the  country,  and 
this  we  are  able  to  give  in  this  and  two  preceding  pages. 
We  are  cmite  sure  that  the  labours  of  the  Iilington  Special 
Electric  Lighting  Committee  will  be  appreciated  by  all 
local  authorities,  and  will  prove  of  very  general  interest. 
We  intend  to  deal  with  the  body  of  the  report  in  future 
issues. 


TERMINALS/ 


BT  J.  RENNIS,  M.I.R.E. 

In  the  present  state  of  electrical  engineering,  when  cur- 
rents are  being  dealt  with — not  in  miniamperes,  but  in 
hundreds  and  thousands  of  amperes — the  portals  by  which 
the  corresponding  enei'fry  makes  its  egress  or  ingreaa  to  any 
piece  of  apparatus  are  certainly  worth  considering.  This 
will  be  evident  if  we  think  for  a  moment  how  the  form 
and  character  of  the  valves  and  passages  have  influenced 
the  economy  of  the  steam-engine. 

Terminals,  if  they  are  to  be  ideal  terminals,  must  fulfil 
these  conditions  : 

(a)  They  must  not  alter  the  character  or  amount  of  the 
electrical  activity  which  passes  through  them. 

(b)  They  miisl  be  convenient  in  use,  and  not  liable  to 
become  undone  through  vibration. 

(c)  The  contact  surfaces  must  not  be  liable  to  become 
oxidised  in  places  iiot  easy  of  access  for  cleaning. 

Many  other  like  conditions  might  be  cited,  but  probably 
these  three  may  prove  sufficient  for  our  present  purpose. 

Perhaps  in  what  follows  I  may  conveniently  confine  my 
remarks  to  terminals  as  applied  to  electrical  measuring 
instruments,  not  that  there  is  any  real  limitation  in  so 
doing.  What  I  may  have  to  say  with  regard  to  them  is,  I 
believe,  equally  applicable  to  all  electrical  appliances  ;  but 
I  hope,  by  calling  your  attention  to  the  terminal?  of  instru- 
ments, to  enlist  your  attention  and  bespeak  your  services 
in  bringing  about  a  reform  which  is,  I  think,  much  needed. 

The  terminals,  as  an  important  part  of  electrical  oieasur- 

•  Paper  read  before  the  Physical  Society  of  Glasgow  University, 
MMivh  }(>,  JS93. 


ing  instruments,  have  been,  I  fear,  almost  totally  neglected. 
Ampere-meters  hare  been  growing  enormously  in  capacity, 
and  much  ingenuity  has  been  expended  in  devising  instru- 
ments for  the  measurement  of  largo  currents,  but  no  part 
of  that  ingenuity  has  been  expended  on  the  terminals.  In 
most  cases  these  are  merely  mammoth  specimens  of  the 
old  P.O.  pillar-and-screw  terminal.  Such  a  construction  of 
terminal  should,  I  submit,  never  be  seen  in  a  modern 
ampere-meter,  even  of  the  smallest  calibre.  It  is  neither 
scientific  nor  practical.  No  amount  of  pressure,  as  applied 
by  the  screw,  can  produce  more  than  a  fraction  of  the 
conductivity  that  ought  to  be  provided.  Even  the  little 
that  is  obtainable  is  got  by  deforming  one  or  other  of  the 
conductors  which  it  serves  to  bring  into  contact.  Nor 
have  they  the  merit  of  convenience.  The  electrician 
would  require  fingers  capable  of  acting  as  screw  keys,  or 
small  Tisea,  to  enable  him  to  screw  home  the  terminab  of 
even  a  200-ampere  ampere-meter. 

The  familiar  pitlar-and-ecrew  terminal,  neither  in  its 
original  dimensions,  nor  when  increased  in  sire  and  capable 
of  taking  a  cable  1cm.  diameter,  clamped  by  a  screw  of 
similar  size,  meets  the  requirements  of  (a)  above.  It  is 
possible  by  hard  clamping:,  preceded  by  careful  cleaning  of 
the  surfaces  brought  into  contact,  to  make  a  contact  of 
fairly  small  resistance.  But  when  you  consider  how  likely 
the  end  of  the  cable  is  to  be  covered  with  a  semi-insulating 
covering  due  to  air  oxidation,  and  other  contact-destroying 
matter  from  the  hands,  you  will  readily  understand  how 
ill-adapted  is  this  form  of  terminal  to  answer  the  purpose 
to  which  it  is  applied. 

In  use  the  clamping  screw  of  such  a  terminal  is  apt  to 
become  loose,  unless  it  is  screwed  home  with  great  force; 
and  even  then,  in  the  case  of  heavy  apparatus,  such  as  very 
large  ampere  or  watt  meters,  the  vibration  is  apt  to  loosen 
them. 

Certain  variations  are  to  be  seen  in  the  pillar-and  screw 
terminal,  some  being  improvements,  others  the  reverse,  all 
apparently  dominated  by  the  idea  that  only  one  form  of 
terminal,  the  pillar-and-screw,  is  possible. 

In  one  modification  common  to  some  electric  meters,  the 
aperture  into  which  the  end  of  the  cable  is  inserted  is  pro- 
longed, and  two,  or  perhaps  three,  clamping  screws  applied. 

In  other  forms  which  are  uncommon  (perhaps  it  is 
patented)  the  end  of  the  cable  is  turned  to  the  form  of  an 
anchor  ring,  and  is  clamped  by  one  screw  between  two  flat 
surfaces  of  brass. 

A  more  promising  form  is  one  in  which  the  aperture  is 
a  hollow  cone.  The  cable  is  fitted  with  a  conical  end-piece^ 
and  is  drawn  into  the  aperture  by  a  screw  nut  acting  on  a 
screwed  prolongation  of  the  conical  end-pieoe. 

Again,  I  have  seen  an  ampere-meter  designed  to  carry  up 
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I 


to  1,000  amperes  having  terminals  of  this  very  mechanical 
character.  The  two  ends  of  its  circuit  consiated  of  heavy 
copper  plates,  each  fitted  with  loose  copper  plates  and  fixed 
bolts  for  clamping  them  together,  with  an  end  or  a  curl  of 
the  cable  between. 

Speaking  generally,  most  forms  of  terminal  may  be 
described  as  consisting  of  a  hole  into  which  the  end  of  the 
cable  is  inserted  and  clamped. 

Now,  I  do  not  see  that  the  terminals  problem  is  so  very 
difficult  after  all ;  only  let  it  be  recognised  as  a  problem. 
It  is  merely  to  provide  an  appliance  having  metallic 
surfaces  which  can  be  brought  into  such  intimate  contact 
that  the  conducting  area  between  them  shall  be  so  much  ; 
the  amount  depending,  of  course,  upon  the  current- 
capacity  of  the  instrument.  Hitherto  this  problem  has 
been  but  rarely  recognised,  and  designers  and  manu- 
facturers have  been  more  content  to  follow  ancient  practice 
than  to  seek  an  approximation  to  ideal  completeness. 

The  main  thing,  of  course,  is  to  provide  sufficient  metallic 
contact  surface.  Theoretically,  the  contact  surface  for 
100  amperes  need  not  exceed  G4  square  millimetres.  But  the 
two  surfaces  forming  the  contact  must  be  absolutely  clean 
(copper),  and  must  be  in  continuous  contact  throughout  the 
whole  area.  These  two  conditions  it  is  practically  im- 
possible to  attain  with  the  necessary  economy  of  coat, 
and  some  other  practicable  and  convenient  mode  of  pro- 
viding the  requisite  contact  surface  must  be  sought.  If  we 
cannot  practically  get  64  square  millimetres  of  ideal  contact 
surface  for  our  lOO-ampere  instrument,  let  us  try  and  get 
the  ideal  64  by  providing  an  actual  640  square  millimetres, 
or  6,400,  for  that  matter,  of  such  a  copper  surface  aa  we 
can  economically  provide  and  keep.  Possibly  experiment 
might  point  to  what  the  best  value  for  the  "  factor  of 
economy  "  should  be  ;  whether  the  surface  provided  should 
be  10  times  or  100  limes  the  ideal  contact  surface  required. 

An  admirable  solution  of  the  terminal  problem  has  been 
given  by  Lord  Kelvin,  to  whom  we  naturally  look  for 
pioneer  work.  His  multiple-plate  contact-piece,  as  applied 
to  all  current-measuring  instruments  now  issued  under  his 
patents,  is  the  nearest  approach  to  the  ideal  that  has  yet 
been  produced.  That  it  is  thoroughly  eflfective  has  been 
proved  by  actual  experience. 

This  view  of  the  terminals  problem  almost  necessarily 
implies  the  soldering  of  separate  end-pieces  to  the  cables, 
but  I  believe  there  would  still  be  an  actual  economy  in  this 
proceeding.  A  current  of  100  amperes  pabsing  through  a 
contact  of  one-thousandth  of  an  ohm,  means  an  expenditure 
of  from  208.  to  308.  per  annum  for  one  instrument  alone. 
The  resistance  supposed  is,  I  fear,  not  an  unusual  one,  and 
when  we  remember  the  large  number  of  such  instruments 
pind  kindred  apparatus  in  use  in  u  central  station,  we  realise 


the  magnitude  of  the  possible  loss  incurred  in  merely 
measurinft  the  electrical  energy  dealt  with.  1  think  there 
is,  therefore,  a  wide  field  for  eHort  ia  minimising  such 
losses  as  we  have  been  considering. 

I  have  said  nothing  in  the  foregoing  with  reapect  to  the 
terminals  of  instruments  or  apparatus  dealing  with  alter- 
nating currents.  It  is,  perhaps,  not  necessary  that  special 
consideration  should  be  given  to  this  feature  of  the  subject. 
When  we  remember  that  there  is  the  surface  action  in  the 
case  of  alternate  currents,  it  might  appear  that  the  factor 
of  economy  should  be  larger  for  alternate  than  for  con- 
tinuous direct  currents.  With  the  frequencies  most  com- 
monly used,  however,  at  the  present  time,  I  doubt  if  the 
amount  of  the  surface  effect  is  so  great  as  to  introduce  any 
modification,  and  probably  there  need  be  no  change  in  the 
ideal  terminal,  whether  it  be  designed  to  transmit  alter- 
nating or  continuous  direct  currents. 


INSTITUTION   OF  ELECTBICAL   ENGINEERS. 


THE    DISTRIBUTION    OP    POWER   BY  ALTERNATE 
CITRRENT  MOTORS. 

8T   ALBION   T.    SNELL,    MEliBEB. 

(Concluded  from  fxigt  JfiJ,) 
{h)  ExptrinieiUs  with  Uit  Drehstrom  Motor. 
(1)  Star  or  open-coil  coupling.  The  motor  was  coupled  to  a 
dynamo  by  belting  and  then  supplied  with  current  at  fr«quenciea 
ranging  between  12  and  33  3  ^^  per  wcond.  With  tho  lowest 
frequency  the  motor  ran  light  at  about  700  revolutions  per 
iiiinut«,  being  nearly  synchronous  with  the  dynamo.  As  the 
load  was  applied  tlio  apeod  decreased,  and  since  the  output 
was  incoiiveiiiently  amiili  the  dynamo  speed  was  raised  to  about 
900  revolutions  per  minute,  when  the  following  readings  were 
taken  : 

OroupM  A  and  B. 

«         _    .       Excitine  cur- 
Ampere,  m    „ntinJyn»mo 
each  circuit.      g^j^  ^^^^-^ 

2-5 


No.  of 

test. 


Speed  of  motor. 


Preesare 
on  mains. 


1 
2 
3 
4 

1 
- 
3 
4 
5 


848 
746 
880 
800 

888 
866 
824 
890 
790 


I  Armature  held  i 
\^     ntationary.     / 


58 
55 

77 
77 
80 
80 
75 
77 
70 
75 

70 


21 
21 
38 

27 

28-7 

27  6 

27*6 

28 

27*6 

27< 

347 


28 
.     4-5 

.  Not  taken. 

4*3 
.  4*3 
.  4-3 
.  3-9 
.  3-9 
.    3-9 

.    3-9 


Thtf  fret^uency  wus  about  15  in  the  above  experimeuta 


but 


J 
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the  dTnamo   speed    varied    from   932   to   833   revolutions  per 
minute,  owiag  to  the  engine  governing  badly. 

The  load  on  the  engine  was  next  adjusted  so  as  to  give  a 
steady  dynamo  speml  of  960  revolutions,  and  the  teats  included 
in  Groups  C,  D,  and  E  were  made. 

In  C  a  Prony  brake  was  applied  to  the  pulley  of  the  motor, 
and  in  D  and  E  a  dynamo  was  driven,  as  in  the  tests  of  Groups 
A  and  B,  this  being  found  to  be  more  convenient. 
Oroup  0, 


No.  of 
test. 
1    

Motor 

1^- 

Preeeure 
84     .. 

Amperes  in    Weight  on  end  of 
each  circuit.     24in.  brake  arm. 
31        *Jlb. 

2    

..    624    .. 
..    500    .. 
.      800    .. 

..     340     .. 

Motor 

speed. 

0 

....    340 

....    512 

...    740 

....    820 

....    864 

....     922 

....    914 

0 

82    .. 

83    ... 

81     .. 

84     ,. 

The  frecjuen 

Groups  D 

Pressure 

mune 

79 

79 

78 

77-5 

77-fi 

76 

91 

90 

86 

32        

31b. 

8    

32-9    

33        

4Ib. 

4    

41b. 

5     

No.  of 
test. 
1 

34-7     

oy  was  16. 
and  £. 

on       Amperes  io 
each  circuit. 
37-8 

Sib. 

Dynamo 
sjieed. 
960 

2       

34-8      ..  . 

....      960 

3       ..  .. 

S2-6      .... 

B60 

4       .... 

306      .... 

....      P60 

5       

2815    .... 

960 

6      ..  .. 

28*1 

g«o 

1  ..  .. 

2      

31 

329      ... 

962 

..   .    956 

3       

398       ..  . 

.  ...     970 

Id  both  D  and  K  the  frequency  was  approximately  16, 
Next,  the  dynamo  speed  was  increased  to  1,960  revolutions 
in  Group  F,  and  to  2,000  revolutions  in  Group  G  ;  and  the 
motor  connections  ware  altered  to  the  triangle  or  closed  type. 
This  required  1*732  times  the  current  and  1/1  732  times  the 
pressure  for  the  same  output  with  the  star  or  open  type  con- 
nections (see  latter  part  of  5).  The  Prony  brake  was  usod  in 
Group  F. 

Group  F, 

Motor        Pressure  on   Amperes  in  oY®*?:    i  " 
•peed.  mains.       eachVircuit.  '24mJbrake 

"^  arm 

1     1,820  41*6     ....      26-5     I     .    ... 

2     1,480  41        29*8     3     

3     1,200  405     31         4     

The  frequency  was  32*6. 

Oroup  C. 
No.  of  tost.      Motor  speed.         ^"^"'«  **" 


No.  of 
teat. 


B.H.P. 

of 
motor, 

o-as 

l*ti7 
1-8 


1 
2 
3 

i 
5 


0 

732 

1,000 

1,276 

1.702 

1.760 


mains. 
36-5 
37 
37  76 

38-75 
41*6 


Amperes  in    each 
circuit. 
4 


42*6 


35 

36 

30*5 

27 

r  27 

\  Motor  running  free. 
The  frequency  was  33  3. 
Groups  A  and  B  were  made  to  see  how  far  the  excitation  of 
the  dynamo  affected  the  experiments.  The  pressure  on  tho 
mains  varies,  of  course,  with  the  excitation,  but  the  speed  of 
the  motor,  as  far  as  can  be  seen  from  these  rough  measurements, 
is  nearly  independent  of  the  pressure,  and  seems  rather  to  vary 
with  the  frequency  and  perhaps  the  lag.  The  law  connecting 
speed  and  current  variation  for  constant  frequency  and  pressure 
of  supply  is  not  very  obvious,  and  evidently  requires  the  lag  to 
be  talcen  into  account.  For  example,  see  Group  B  :  In  teat  6 
the  motor  loaded  with  27*6  amperes  in  each  circuit  and  75  volts 
makes  866  revolutions  ;  and  test  7  shows  zero  speed  for  75  volts 
and  34*7  amperes.  Evidently  the  lag  in  7  is  far  greater  than 
that  in  6.  This  is  confirmed  by  teat  1  in  Group  D,  by  teat  3  in 
Group  E,  and  test  1  in  Group  G.  It  is  curious  to  notice  how 
smalt  are  the  variations  of  current  between  running  light  and 
full  load,  or  even  when  the  armature  is  held  stationary.  This 
large  waste  or  idle  current  is  most  prejudicial,  and  if  it  cannot 
be  lessened  by  some  practiciU  means  (by  condenaers  or  other- 
wis«)  will  militate  serioualy  against  multiphase  motors  without 
oommutatora.  If  the  revolving  j>art  of  the  motor  be  supplied 
with  the  triphase  current,  these  troubles  will  be  much  less  ; 
because  the  moving  part  will  contain  less  iron,  and  hence  the 
hysteresis  and  eddy-current  losses,  and  the  induction  disturb- 
ances will  be  of  less  imjwrtance.  Tlie  fre(iuoncy  in  tho  induced 
circuit  ii  then  so  small  &b  to  give  little  trouble. 

In  Group  C  a  Prony  brake  with  a  lover  2ft.  long  was  fitted 
around  a  16in.  pulley,  and  the  motor  was  supplied  with  current 
of  16  '"^^'  per  second.  The  pressure  and  current  variations 
are  seen  to  be  insignificant,  though  the  speed  varies  some 
50  per  cent.  This  low  frequency  (16)  was  found  unsuitable  for 
the  design  of  the  motor,  since  it  gave  too  low  a  speed  ;  but  the 
tests  in  Groups  D  and  E  were  taken  so  as  to  show  the  capabili- 
ties of  the  motor  under  these  conditions.  The  power  of  tho 
motor  was  utilised  to  drive  a  direct-current  dynamo,  the  two 
machines  beint(  coupled  by  a  belt.  The  figures  in  Group  D 
s^ain  show  largo  variations  of  8i)eed  for  nearly  constant  pres- 
0ur0  aad  aauUl  change  of  current.     In  Group  E  the  pressure 


waa  increased,  but  only  a  few  readings  were  t*ken,  as  the  in- 
crease in  speed  was  insufficient  to  give  results  widely  different 
from  those  obtained  in  the  preceding  teats. 

In  the  next  eiperiments  the  connections  of  the  mot4>r  were 
altered  to  the  triangle  or  closed  arrangement,  the  end  in  view 
being  the  increase  of  motor  speed  and  consequent  output. 

The  testa  in  Group  F  are  some  of  the  most  important  in  the 
series,  for  the  output  measured  by  the  Prony  brake  was  aufti 
ciently  large  to  give  practical  datA.  It  will  be  seen  that  the 
frequency  was  32*6  per  second  and  the  pressure  about  41  volu. 
The  speed  again  shows  large  variations.  When  running  light  the 
speed  of  synchronism,  1,960  revolution*,  waa  nearly  attaineil. 

In  Group  G  the  motor  was  coupled  to  a  small  drnanto  by  a 
belt,  and  the  frequency  was  raiaed  to  33*3  per  second.  In  teat  6 
the  motor  was  running  free,  but  the  speed  waa  250  revolutions 
below  that  of  synchronism.  The  boat  results  seem  to  have  been 
obtained  with  a  frequency  of  about  32  (test  3,  Group  F).  and  it 
appears  probable  tkat  if  the  arrangements  had  been  such  as  to 
admit  itf  a  Urger  current  at  this  frequency,  at  least  3  b.h.p. 
might  have  been  taken  from  the  motor. 

These  rough  experiments  show  the  importance  of  reducing 
the  magnetising  current  to  a  minimum.  It  can  be  accomplished 
by  careful  attention  to  the  design  and  by  making  the  air-gap  as 
small  as  possible.  The  Drehatrom  motor  may  be  regarded  aaan 
open  magnetic  circuit  transformer,  and  the  only  way  to  leaaeu 
the  waste  current  is  to  make  the  magnetic  resistance  as  low  as 
possible.  Mr.  C,  E.  Brown  has  already  suggested  bedding  the 
field  aa  well  as  the  armature  turns  in  iron,  and  the  same  end 
may  be  attained  by  perhapa  a  better  way — i.e.,  by  winding  the 
field  coils  in  drum  fashion. 

7.  Drehstrou  Motors  with  Stationary  Armatitres. 
Triphase  motors  are  sometimeamade  with  the  rotary  magnetic 
field  intherevolvingpartof  themachine.  ThisnecessitAtes  brushes 
and  rings,  it  is  true,  and  consequently  simplicity  of  design  is 
departed  from,  but  it  must  be  recollected  that  there  can  be  no 
sparking  under  ordinary  conditions.  The  brushes  would  probably 
be  made  of  flexible  strands  of  copper,  such  as  are  commonly  used 
for  alternators.  Tho  chief  point  gained  is  that  the  most 
marked  effects  of  hysteresis,  eddy  currents,  and  self-induction - 
are  limited  to  the  relatively  small  moving  part  of  tho  machine  ; 
whiUt  the  massive  stationary  portions,  which  then  form  the 
armature,  are  magnetised  by  currents  of  frequency  equal  only 
to  the  difference  between  the  speed  of  the  armature  and  that  of 
the  rotary  field.  It  is  clear  that  the  speed  of  the  revolving  part 
can  never  equal  that  of  the  rotary  field  ;  but  at  normal  loads 
the  period  of  tha  armature  current  will  be  small,  and  therefore 
the  heating  from  hysteresis,  etc.,  will  be  comparable  with 
that  of  a  direct-current  machine,  the  period  prubably  being 
of  the  order  of  from  eight  to  ten  per  second,  Herr  Dobro- 
wolski's  2-h.p.  motor  is  of  this  type,  and  a  brief  conq>arison  with 
the  small  motor  built  by  the  author  may  be  interesting,  because 
it  will  show  the  order  of  the  results  obtained  from  the  two  tyj 
of  machines,  Herr  Dobrowolski's  motor  weighed  appro: 
mately  3651b. «  and  the  maximum  output  deemed  advisable 
4  b.h,p,  at  about  1»700  revolutions  per  minute.  On  o, 
circuit  it  made  2,100  revolutions,  and  at  2  b.h.p.,  the  rated 
output,  about  1,950.  The  freijuency  was  35,  the  supply  pressure 
70  volts,  and  tho  torque  at  starting  considerable.  The  lag  was 
stated  to  be  72dog.  when  the  motor  was  running  light,  28deg. 
at  2  h.p.,  and  22deg.  at  3  h.p.  The  efficiency  at  1  h.p.  was 
75  per  cent.,  at  2  h.p.,  the  rat^  output^  it  had  reached  to  about 
80  per  cent.,  and  at  2*3  h.p.  it  attAiued  itenuiximum  of  81 '4  per 
cent.  The  author's  motor  weighed  about  3001b.,  and  at  1,200 
revolutions  gave  1*8  h.p.  on  the  brake,  and  it  was  evident  from 
the  slifl;ht  heating  that  this  output  could  have  been  safely 
doubled  if  the  speed  had  been  raised  to  about  1,800  revolutions, 
but  it  had  a  larger  lag  than  the  other  machine,  the  waste 
currents  at  small  loads  were  much  greater,  and  the  all-rouai 
efticiency  was  certainly  leas. 

8.  Combined  Rotary  axd  Syivchronoits  Motors. 
A  multiphase  dynamo  ret|uirea  the  revolving  field  maffnets 
be  separately  excited  by  a  direct  current.  It  is  reversible,  aoi 
will  run  as  a  motor  if  auppliud  with  a  multiphase  current,  but  is 
not  necessarily  self -starting,  and  probably  will  not  start  against 
a  lax^Q  torque.  If,  however,  the  magnets  be  rotated  so  as  to 
synchronise  with  the  rotary  magnetic  field,  the  motor  will  work 
as  satisfactorily  as  a  single-phase  machine. 

Attempts  have  been  made  to  combine  the  advantiupes  of  A 
self-exciting  rotary-field  and  a  synchronous  motor.  The  plan 
proposed  is  some  mcxlificatinn  of  the  following  idea  :  The 
moving  part,  usually  the  armature,  is  wound  with  two  circuits, 
the  one  closed  on  itself  acting  precisely  as  the  closed  circuits  of 
tho  multiphnaa  arniJkture,  the  second  supplied  with  a  direct 
current  and,  thorefurc,  having  fixed  poles.  Wlien  the  field  is 
excited  by  a  rotary  current  the  induced  currents  in  the  clused 
circuits  will  start  the  armature  (if  the  torque  be  not  too  great), 
and  tho  permanent  poles  duo  to  the  direct  current  will  have 
but  little  iTiHuence.  But  as  the  apeed  of  ayiichr^mism  is 
approached  the  induced  currents  in  the  armature  will  deoreasOi 
and  the  fixed  poles  will  have  more  effect,  until  finally  t* 
armature  rotation  will  be  entirely  due  to  them, 
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Such  a  motor  has  many  disadvantaefea,  besides  requiring  an 
independent  direct  current.  It  necoasarily  haa  a  low  efficiency 
at  fttArting  and  at  all  speeds  below  that  of  synchroniflm  ;  but 
withiii  wide  limits  of  load,  when  once  started,  it  will  run  at  a 
constant  speed  with  a  high  efficiency. 

The  initial  toirtue  cannot  be  bo  great  as  that  of  a  simple 
diphaso  or  Drehstrora  winding,  since  the  closed  circuits  on 
which  the  stAfting  depends  are  rektively  smaller. 

Mr.  Schuckert  has  built  a  self-exciting  diphase  rotary-field 
synchronous  motor  on  the  above  principles.  But  the  method 
does  not  appear  to  offer  Any  apeciAl  advantAgos,  and  it  is  not 
Ukely  that  such  motors  will  supersede  ordinary  single-phase 
alternators. 

9.     6ni'OU5-PBA8B    NON-SVKCHRONOU8    MOTO&S — SELr-ElxCITINO 

ANn   Self-Starttno. 

Messrs.  Hutin  and  Leblanc,  C.  E.  L.  Brown,  and  others  have 
devised  modi6ed  forms  of  Prof.  Elihu  Thomson's  motor,  all  of 
which  will  run  with  single-phase  currents,  non-synchronously 
and  with  ^ood  efficiency. 

The  principle  seems  to  depend  on  the  induction  of  currents 
in  short-circuited  coils,  in  unsymraetrical  positions  with 
reference  to  the  main  6eld,  but  thift  end  is  not  necessarily 
attained  by  brushes  and  rings,  as  in  Thomson^s  motor,  but  by 
the  rotation  of  the  armature  itself.  In  its  simplest  form  this 
type  of  motor  has  no  commutator,  and  is  self-exciting,  but  will 
not  start.  If,  however,  the  armature  be  spun  in  either  direc- 
tion, it  will  rapidly  acquire  the  speed  corresponding  fco  the 
torque,  and  will  then  revolve  at  a  uniform  rate. 

By  the  combination  of  an  additional  rotary  magnetic  field, 
the  armature  can  be  nuvde  to  start  s^inst  a  considerable  torquot 
and  the  auxiliary  field  can  be  stopped  after  the  proper  speed  is 
Attained.  Various  devices  to  secure  such  a  field  are  suggested 
by  Mr.  C.  E.  L.  Brown,  the  moat  feasible  being  two  parallel 
windings  on  the  field  magnets,  one  with  small  self-induction  <or 
even  capacity),  and  the  other  with  larger  aelf-induction.  These 
two  circuits  when  supplied  with  a  aingle-phiwie  current  will  pro- 
dace  A  rotary  field,  and  so  cause  the  armature  to  revolve. 
(Other  forms  of  this  ingenious  motor  have  been  sugKOsted  by 
Mr.  Brown,  for  which  reference  should  be  made  to  the 
technical  journals  of  March  of  this  year.)  Most  of  the 
arrangements,  however,  necessitate  rings  atid  brushes,  and  the 
motor  is  therefore  only  preferable  to  a  syuchronoua  reversed 
djrnamo  inasmuch  as  it  is  self-exciting  and  self-starting.  These 
two  points  are  of  great  importance  with  small  motors,  and  pro- 
bably the  invention  will  bo  of  utility  in  many  ways. 

The  general  details  of  construction  are,  broadly,  RimLlar  to 
those  of  a  multiphase  motor,  but  the  number  of  poles  in 
the  field  magnets  and  armature  muat  not  have  a  common 
factor,  and  the  windings  of  both  armature  and  field 
ruagneta  are  preferably  laid  in  grooves  fir  holes  in  the  iron — an 
arrangement  which  permits  the  magnetic  resistance  to  be 
reduced  to  a  minimum  and  decreases  losses  from  Foucault 
currents,  while  the  weight  output  is  increaaeil.  This  is  perhaps 
the  best  type  of  single-phase  motor  up  to  date,  but  it  is 
undoubtedly  susceptible  of  considerable  improvement,  and  th* 
problem  of  alternate-current  motor*  suitable  for  running  on 
ordinary  supply  circuito  cannot  yet  be  said  to  be  satisfactorily 
solved. 

Discussion. 

Kr.  Kapp  opened  tho  diHcuneion  at  the  lunt  meebing.  He  paid 
electrical  engineers  in  England  had  been  working  with  a  cosine  of 
lag  truly  shocking.  America  waa  far  ahead.  We  had  not  a  single 
multtphas«  motor  at  work.  It  mightr  be  said  that  alternating- 
Gurrent  motors  were  no  usOt  but  abroad  they  gave  excellent 
results.  Three  months  ago  he  had  received  a  newspaper  from 
Switzerland  printed  by  a  single  phase  alternatmgcurrent 
motor.  Many  authors  foand  it  convenient  to  nej^lect  arma- 
tare  reactions  for  alternate  current  motors;  this  would  be 
like  playing  Hamlet  with  the  part  of  Hamlet  left  out.  The 
three-phase  current  has  the  theoretical  advantage  of  being 
easily  regulated*  though  ui  first  the  engineer  has  great  trouble  in 
balancing  his  circuits.  With  regard  to  torque  at  startin^^,  in 
alternating  motors  the  toroue  is  very  small,  due  to  the  fact  that 
the  resultmg  field  is  wipoa  out  by  the  armature  reaction.  One 
other  point  he  mentioned  was  that  he  failed  to  see  why  winding 
the  field  coils  in  drum  fashion  could  ofToct  the  magnetic  resist- 
ance. Aa  to  terminology,  which  was  armature  and  which  fields,  he 
regarded  the  "armature"  as  that  which  r&ceived  induced  current^ 
and  "  field  "  that  which  receives  the  original  '*drehstrom.'* 

The  President,  in  adjourning  the  meeting,  said  Mr.  Sparkes 
would  bring  the  novel  motor  of  Air.  Brown  and  explain  it  at  next 
meeting, 

MEETING,  April  27. 

Mb.  Alex.  Siemens  in  the  chair. 

The  following  candidates  were  balloted  for  : 

ABSociaUs. — M.  A.  Abrahamson.  The  Central  Institution,  South 
Kensington,  S.W. ;  George  Bloomfield  Garvey,  Thornvale,  Money- 
gall,  King's  Co  ,  Ireland  ;  Joseph  Gritton,  Messrs.  Siemens  Bros. 
and  Co.,  Woolwich  ;  Edward  H.  Tyler,  Stoneycroft,  Beach-road, 
Weston  -su  per-  Mare. 

StudtiU^. — Arthur    Francis    Berry,    Faraday    House,    Charing 


Cross-road,  W.C.  ;  Arthur  Ernest  Cullen,  East  Dene,  Alexandra 
Park,  Nottingham  ;  John  Stanley  Ptumtree,  18,  Peel-street, 
Nottingham  :  Frederick  Simpkin,  HoUing  Bank-terrace,  Heck- 
mondwike,  Yorks. 

After  the  usual  business  a  letter  was  read  from  the  American 
Society  of  Civil  Engineers,  stating  that  the  Institution  had  formed 
a  small  committee  to  give  information  to  any  members  who  mt^ht 
be  viaiting  Chicago,  and  who  required  information  at  New  York. 

A  letter  of  thanks  was  ordered  to  be  sent  by  the  secretary  to  the 
American  Society  of  Civil  Engineers. 

Bfr.  Sparkes,  in  continuing  the  discussion  on  Mr.  Snell's  paper, 
described  two  motors  designed  by  Mr.  C.  E.  L,  Brown — (1)  a  syn- 
chronous motor,  (2)  a  non-synchronous  motor.  The  synchronous 
motor  hod  four  field  magnets,  with  coils  in  parallel,  and  armature 
with  four  coils  in  series.  The  E-M.F.  was  9*2,  and 
a  periodicity  of  40— a  very  low  periodicity.  On  starting, 
armature  and  fields  were  in  parallel,  with  a  choking  coil 
restsLanoe  in  series.  As  the  motor  got  into  synchronism  the 
resistance  was  cut  out,  and  th«  belt  was  transferred  from 
loose  to  fast  pulley,  and  the  full  load  might  be  put  on — in 
fact,  a  heavier  load  might  be  pub  on  without  the  motor 
getting  out  of  synchronism.  The  motor  ran  quickly  (up  to  the 
normal  speed  of  1,200  revolutions.  The  second  motor  shown 
was  of  non -synchronous  type,  to  give  120  volta  with  a 
periodicity  of  50.  Armature  of  sheet-iron  stampings,  with  copper 
bars  through  them,  connected  at  each  end.  The  field  magnets 
of  this  motor  were  similar  to  the  armatures  of  the  other  motor,  but 
with  two  sets  of  four  coils.  Mr.  Sparkes.  by  means  of  diagrams, 
showed  the  sections  of  the  machines.  This  motor  would  start 
from  a  countershaft.  The  results  obtained  from  various  siz«d 
motors  were  given,  showing  that  the  machine  was  a  very  efficient 
one.  Mr.  Sparkes  thought  Mr.  Brown  ought  to  be  congratulated 
upon  the  great  advance  he  had  made. 

Kr.  Swinburne,  like  everybody  else,  had  been  exceedingly 
tnt«re.Ated  in  altemating-ourront  motors.  The  first  motor  Mr. 
Sparkes  had  described  was  really  invented  jointly  and  patented  in 
the  name  of  Mr.  Swinburne.  Tho  speaker  wont  a  little  into  the 
history  ef  these  motors  and  referred  to,  [>erhap«,  the  earliest  in 
this  country,  tried  by  him  while  at  Messrs  Crompton's  He  did 
not  think  it  mucfi  use  to  have  a  motor  with  a  periodicity  of  40  here. 
The  p>eriodicity  ought  in  England  to  be  100,  and  in  America  120, 
probably  everywhere  about  134.  The  current  recjulred  was  against 
such  a  motor,  but  till  it  came  that  the  current  required  was  about 
the  same  as  for  continuous  motors  they  were  impracticable.  With 
regard  to  the  second  motor,  he  thought  that  the  design  was 
anticipated  by  Leblanc,  who  had  a  two-phase  motor  and  a 
condenser.  There  were,  however,  disadvantages  which  put  feuch 
machines  at  present  out  of  practical  use.  He  thought  there  hod 
been  too  much  talk  about  double  and  triple  current  motors,  bub 
in  most  cases  there  was  no  exact  idea  of  what  was  really 
wanted.  He  would  like  it  to  be  decided  as  to  which  was  the 
the  field  magnet  and  which  was  the  armature  in  these  machines, 
He  proposed  that  the  tield  magnets  should  be  that  fjart  in  which 
the  magnetism  of  the  iron  was  constant. 

Mr.  Mordsy  said  the  statement  that  the  current  in  the  motor 
was  at  a  TnaximuDi  when  running  light  was  not  true.  As  to  effi- 
ciency, he  had  shown  synchronous  motors  nearly  as  ethcient  as 
continuous-current  motors.  Tho  dead  point  wa8  not  a  great  diffi- 
culty ;  it  was  nob  insuperable  in  engines  and  should  not  be  in 
motors.  English  engineers  were  backward  in  these  motors,  as  the 
present  lorms  were  a  makeshift ;  thev  would  not  take  it  up  until 
motors  ran  on  the  ordinary  mains.  Motors  now  ran  at40[>oriod«  ; 
it  would  not  be  long  before  they  ran  at  100  or  130  periods. 
He  objected  to  engineers  trying  to  influence  choice  of  system  by 
saying  motors  could  not  be  used  on  alternating  syBtcms.  Motore 
were  very  little  used — not  1  per  cent,  of  total  current.  If  alter 
nate  motors  were  perfect  there  was  not  yet  much  use  for  them. 
There  was  a  great  disadvantage  of  low  periodicity.  Their  use  on 
the  Continent  was  because  the  apparatus  used  prevented  struc- 
tural difSculties  for  high  [leriodioities.  The  key  to  the  question 
was  the  transformers.  Transformers  were  not  as  efficient 
at  40  as  at  100  ^^.  It  is  not  a  ({uestion  of  design. 
Transformers  built  for  40  he  found  more  efficient  at  100. 
Most  electrical  work  is  lighting.  Ho  warned  engineers  against  the 
fatal  mistake  of  low  period  working— the  motor  difficulty  was  a 
temporary  one.  Transformers  at  low  periods  would  waste  power, 
and  at  Id.  per  h.p.  hour  a  watt  would  coat  la.  a  year,  probably  in 
practise  3fl.  At  40  periods,  therefore,  you  throw  away  money, 
Wotors  and  transformers  were  much  the  same — both  are  trans- 
formera,  and  he  thought  it  would  be  found  for  motors  also  low 
pcriodicitios  wore  no  advantage. 

Mr.  Kolle  said  that  at  Chur  there  was  at  work  a  3  h.p.  self* 
starting  single-phase  motor  working  at  70  cycles.  Ferranti's  had 
a  self-starting  synchronous  motor  working  in  the  London  mains 
at  85  periods. 

Prol  Ajrrton  t>egan  by  saying  httle  difference  existed  between 
so-called  single-phase  and  the  Drehstrom  motors.  The  first  were 
really  two- phase,  and  the  original  motor  devised  by  Ferraris.  It 
mattered  little  whether  dinerence  of  phase  was  obtained  by 
advancing  the  nhose  by  inserting  capsbcity  or  retarding  it  by 
inserting  self-inauction. 

BIr  Bparkea :  The  condenser  is  only  inserted  for  one  second. 
The  motor  is  really  sinjfle- phase. 

Mr.  Swlnbarne  :  Then  it  is  practically  an  Elihu  Thomson 
motor. 

Prof.  Ayrton  referred  to  other  points,  and  Mr.  SnoU  promissd 
to  reply  fully  in  the  Joumat. 

On  May  11  paper  by  Mr.  Saysrs  on  **  Prevention  of  Sparking, 
Compounding,  and  Self-Excitmg  Dynamos  without  Commutator,' 
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out.     With  this  iuxu  every  rtader  shotdd  rseeive  a  mpj^*- 


COUNTY  COUNCILLORS  AND  OTHER  LOCAL 
AUTHORITIES. 

Most  people,  except  company-mongers,  will  now' 
readily  agree  with  the  view  that  in  certain  directions 
it  is  better  for  the  local  authority  itself  to  make  pro- 
vision for  and  supply  the  wants  of  the  district,  than 
to  allow  outaidera  to  provide  that  supply.  It  used 
to  be  said  in  olden  days  that  light,  air,  and  water 
were  the  natural  perquisites  of  man,  which,  being 
natural  products,  costing  nothing  should  also  be 
obtainable  freely  without  money  and  without  price. 
The  necessities  of  civilisation  have  changed  all  that. 
As  yet  air  is  free,  but  water  and  light  are  not. 
Broadly  speaking,  every  local  authority  is  concerned 
rather  with  the  general  than  with  the  individual  — 
the  welfare  of  the  whole  community,  and  not 
the  individual  member,  is  itB  particular  care. 
Hence  its  interest  in  artificial  light,  among 
other  matters.  Our  opinion  has  been  consistently 
expressed  in  that  it  was  the  duty  of  the  local 
authority  in  all  cases  to  undertake  the  provision  of 
artificial  light,  and  especially  is  this  the  case  with 
regard  to  electric  light.  For  some  years  the  converts 
to  these  views  were  neither  numerous  nor  eloquent, 
but  gradually  an  overwhelming  majority  of  the 
members  of  the  industry,  and  of  members  of  local 
authorities,  have  accepted  the  doctrine.  The 
hesitancy  of  local  authorities  during  past  years  was 
the  natural  result  of  imperfect  information,  added 
to  the  glaringly- inaccurate  information,  generally  of 
the  Arabian  Nights'  style,  so  freely  disseminated 
by  the  political  press,  Gradually,  however,  the 
true  education  of  the  public  is  proceeding,  and 
real  information  as  to  what  may  be  expected,  and 
what  cannot  be  expected,  is  permeating  through 
the  ranks  of  local  authorities.  For  some  years  the 
standing  joke  against  the  introduction  of  electric 
lighting  was  that  it  was  in  its  infancy.  No  doubt 
experience  was  required  to  prove  itstrustworthinesSj 
but  that  experience  has  long  since  been  gained.  The 
electric  light  is  known  to  be  safer  and  quite  as 
trustworthy  as  gas,  and  no  one  now  expects  to  have 
to  combat  views  about  *'  in  '*  and  **  out  "-ness.  Of 
course  a  great  deal  depends  upon  cost — "initial 
cost"  and  "coat  of  maintenance."  In  this  issue, 
which  might  be  termed  the  county  councillor's 
number,  we  have  endeavoured  to  collect  some  infor- 
mation of  the  kind  they  require  in  their  investigations. 
Mr.  Bussell  has  permitted  us  to  give  the  contents 
of  what  will  ultimately  be  a  small  pamphlet, 
embodying  the  general  information  which  the 
members  of  local  authorities  desire  to  know  when 
the  question  of  electric  lighting  arises.  Generally, 
the  expert  wants  to  explain  too  much.  It  may  be 
held  that  Mr.  Busseil  has  explained  too  Uttle. 
Upon  such  points  opinions  may  differ ;  but  if 
sufficient  is  told  or  said  to  enable  the  hearer  or 
reader  to  form  a  clear  conception  of  the  matter, 
that  is  enough.  The  experts  can  deal  with 
details.  Broad  facts,  approximately  correct,  are 
what  the  councillor  wants.  The  conclusion  of 
Mr.  Kapp's  paper  to  the  Society  of  Arts,  the  papers 
of  Mr.  Nicholson  and  Mr.  S.  A'Court,  are  electrical 
artillery  directed  towards  the  councillor.  Mr.  Nichol- 
son claims  to  speak  from  his  own  experience,  ex« 
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tending  over  many  years,  and  therefore  his  figures 
shouldobtain  carefal  consideration.  They  are  favour- 
able to  electric  lighting  as  against  gas.  Attention 
might,  however,  be  called  to  variance  in  figures  ; 
for  example,  Mr.  Scott  Russell  gives  thirty  watts 
per  eight  candle-power  lamp,  Mr.  Nicholson  thirty- 
three  watts.  This  should  not  be  taken  as  a  divergence 
of  facts,  but  is  easily  explained  in  that  the  former  is 
speaking  generally  and  approximately,  while  the 
latter  is  dealing  with  more  exact  figures.  It  will  be 
well  if  electric  light  engineers  in  the  future  restrict 
their  figures  more  to  those  given  from  actual  results 
than  to  those  obtained  from  estimates.  While  we 
deprecate  the  comparison  between  gas  and 
electricity,  it  is  solely  because  electricity  never 
gets  fair  play.  It  possesses  advantages — aye, 
and  economical  ones — that  are  rarely  set  forth 
in  such  comparisons.  Yet  it  has  little  or  nothing 
to  fear  from  even  a  strict  comparison  in  price, 
as  will  bo  seen  from  Mr.  Kapp's  figures  in 
connection  with  the  installation  at  Madame 
Tussaud's  and  other  private  installations.  If  further 
information  suitable  to  impress  householders  is 
needed,  it  will  be  found  in  a  short  article  by  Mr. 
W.  J.  Rivington  in  the  Queen  of  April  22,  wherein  he 
sets  out  that  the  cost  of  electricity  in  a  given  house 
with  ninety-one  lights  is  one-tenth  less  than  the 
cost  of  other  artificial  light  by  gas,  oil,  and  candles. 
Every  succeeding  day  points  to  electricity  as  having 
no  superior  as  an  artificial  illuminant.  It  is  safe, 
pleasant,  and,  if  used  on  a  large  scale,  can  be  made 
cheap.  Local  authorities  who  have  the  welfare  of 
their  districts  at  heart  should  not  procrastinate. 
They  can  borrow  money  cheaply,  they  can  do 
the  work  well,  and,  above  all,  can  introduce 
the  greatest  aid  towards  sanitary  perfection  the 
world  has  ever  known.  We  think  much  of  the 
use  of  electricity  for  lighting  purposes — it  will 
come  to  be  used  more  for  power  purposes.  And  it 
ought  to  be  used  in  every  house  for  sanitary 
purposes.  Nascent  oxygen  is  the  great  disinfectant. 
There  is  no  reason  why  every  cistern  and  every  filter 
should  not  be  fitted  with  electrodes,  so  that  the 
contents  bo  constantly  saturated  with  nascent 
oxygen.  The  air  of  every  drain  and  pipe  could 
fiimilarly  be  purified.  The  cost  will  be  much  less 
than  a  doctor's  bill. 


The  question  has  often  been  put  as  to  why,  when  tenders  for 
electrical  work  are  invited,  prices  are  received  showing  such  1are« 
>  ariations,  and  the  author  baa  had  to  give  as  reasonr<  one  of  toe 
foUowing  :  ftrsb,  there  has  been  no  specification,  in  which  case 
each  firm  will  tender  in  accordance  with  its  own  ideas,  which  arc 
not  likely  to  apree  exactly  with  those  of  any  other  firm  ;  secondly, 
tirras  tendering  who  know  little  about  estimating,  and  who  give 
prices  in  a  somowhat  haphazard  way  ;  thirdly,  some  combination 
of  the  three  cauaea 

In  cojtee  of  ordiixary  hQU«twQrl\  when  a  man  decidea  upon 
li^'litinp-  hif»  house  with  electricity,  he  generally  aski"  his  friends  to 
I  eooinmcnd  bim  to  someone  (that  is  to  say,  if  be  ifl  oiio  of  those 
individuals  who  does  not  happen  to  have  a  relation  in  the  business) 
and  tbey  all  recommend  different  people.  He  get«  in  prices  from 
them  all,  and  giveti  the  job  to  the  man  who  talks  to  him  nicely  and 
bothers  him  most.  There  seema  to  be  a  verj'  prevalent  notion 
amount  many  people  that  an  electric  light  will  do  so  verv  much 
more  than  a  gas  light.  leaving  out  of  the  question  altogether  any 
consideration  of  the  relative  candle-powers.  For  instance,  in  one 
place  I  was  in  lately  the  occupier  of  the  premises  had  U  6ft.  gas 
ourners  in  use,  ancf  suggesteil  that  I  nhould  replace  them  with 
two  incandescent  lamps — he  evidently  was  thinking  of  arc  lighta, 
Now,  this  point  is  a  most  important  one,  considered  as  bearing 
upon  the  question  of  economy  in  using  the  electric  light.  The 
author  linas  that  when  replacing  gas  in  houses,  a  lamp  of  8  c.|>. 
can  generally  be  subatitutea  for  the  ordinary  gas-burner,  and  thi« 
lamp  takes  as  nearly  as  possible  ^  watts,  and  if  the  supply  com- 
pany charge  6d.  [>cr  unit,  as  many  of  the  oompanics  now  do,  we 
shall  get  the  costof  an  H-c.p.  lamp  as  '1998d.  per  hour,  and  adding 
to  this  meter  re>it  and  renewals  of  lamns,  will  bring  the  total 
cost  as  near  as  [x>t^ib]o  to  '2.'kl.  per  iiour,  or  rather  under 
id.  Thogaq-burnor  which  this  will  replace  will  consume  between 
nve  or  six  cubic  feet  of  gas  per  hour,  and  the  coat  of  this,  with 
gas  at  38.  2d.  j^er  1,000  (which  is  the  price  the  author  pays),  will  be 
"21  Id.  per  hour,  so  that  the  cost  of  electric  lighting  under  these 
circumstances  will  be  about  10  per  cent,  in  excess  of  gas.  Table  A 
will  show  how  far  some  of  the  receipts  of  the  London  companies 
agree  with  the  view  t-aken.  Tabic  B  will  show  two  or  three  actual 
bills  of  clients  of  the  author^  and  it  will  be  seen  that  the  results 
show  very  fair  accordance  with  the  figures  given. 

In  ojfict  liffhfing  it  will  be  found  that  rather  dllferent  circum< 
stances  prevail.  Eight  candle-power  tamps  will  not  meet  the  re* 
fjuirements  of  moat  cases,  and  16-c.p.  lamps  will  be  almost 
universally  rer^uired,  as  offices  generally  use  argand  or  some  other 
improved  burner,  which  gives  much  more  light  than  the  ordinary 
houaehold  burner.  Under  these  circumstances  electric  lighting 
will  cost  more  than  ^as  in  the  proportion  of  approximately  4  to  3. 
Exact  figures  cannot  just  now  be  given  on  this  point,  as  the 
City  ofUces,  from  which  the  dgures  are  being  obtained,  have 
not  boen  using  current  long  enough  to  get  a  fair  average,  but  the 
author  profwses  at  some  future  meeting  of  the  society  to  lay  full 
detaiie  before  it 

Faitot-y  l/i'jhfiiiil.—TharG  is  the  utmost  difficulty  in  giving  any 
reliable  hgures  relating  to  this,  as  so  many  plants  are  run  from  the 
factory  engines,  which  maUe«  it  impossible  to  arrive  at  the  exact 
cost  of  the  power.  In  very  many  cases  the  power  for  the  lighting 
is  not  consi'iered  to  cost  anything,  as  t1iej*e  Is  a  margin  of  power 
both  in  engines  and  boilers,  whicn,  when  used  for  the  produotion 
of  electricity,  is  so  small  a  fraction  of  the  totAl  power  developed, 
that  it  does  not  appreciably  aiTecl  the  (Kiwc-  cost,  and  as  the 
attendance  to  the  maut  in  carried  out  by  the  men  already  on  the 
premises,  tlio  totJil  cOMt  is  measured  by  renewals  of  tamps  and 
ropaira  to  plant.  It  need  hardly  be  said  that  in  such  a  case  the 
cost  comes  out  at  much  bolow  other  i1luminant«.  The  author 
would  here  like  to  draw  the  attention  of  erigineers  to  the  power 
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absorbed  in  shafting  erected  in  the  old  style  in   rigid  bearings,  as 
"  iier  cent,  of  the  indicated  horse-power 
oF  iho  engine  is  being  nsecl  in   turning  the  engine  and  shafting 


BY   F.    B.    NICHOLSON. 

The  author's  object  in  bringing  a  paper  of  this  nature  before  you 
is  threefold  :  first,  to  Uy  before  you  nis  own  experience  on  the 
•abject,  and  the  deductions  he  drawn  therefrom  ;  secondly,  to  give 
rise  to  a  discussion  and  elicit  the  experience  of  others  ;  and  thirdly, 
to  try  and  formulate  his  own  data  in  such  form  that  it  may  be  of 
some  utility  to  those  members  of  the  society  who,  though  not  elec- 
trical engineers,  yet  may  be  called  upon  to  advise  clients  as  to 
the  adoption  of  electrio  lighting,  and  give  them  some  fair  idea  of 
vhat  should  be  paid  for  the  work  they  may  want  carried  out.  In 
the  figures  given,  the  author  has  been  entirely  guided  by  his  own 
experience,  which  has  been  of  a  somewhat  varied  nature,  and 
extends  over  a  period  of  17  years,  and  he  has  been  encouraged  to 
put  forward  his  experience  by  the  strange  lack  of  iuformation 
which  has  been  made  public  as  to  actual  cost.  I  do  not  mean  to 
say  that  details  bare  not  been  given  in  the  technical  papers  as  to 
the  eetimated  cost,  but  would  only  like  to  point  out  that  eetimatee, 
•apeoially  in  a  new  business,  are  not  always  reliable,  and  he  there- 
"  re  prefer*  to  confine  himself  to  facts. 

*  Paper  read  before  the  Civil  and  Mechanical  Engineers*  Society, 
AprU  6,  IM8.I 


it  will  b©  found  that.'vlJorBO  iier  cent. 


when  the  ongine  is  working  up  to  its  full  power.  In  such  a  case 
the  adoption  of  modern  improvements  in  hangers,  etc.,  would  givs 
us  plenty  of  power  for  the  whole  lighting  of  the  premises  without 
any  increaeea  cost  (or  power. 

The  author  has  had  a  good  deal  of  experience  in  arc  lighting, 
and  it  is  here  that  the  greatest  differcncea  arise  as  to  the  cost  of 
running.  At  a  lighting  station  where  the  author  was  some  three 
or  four  yeara^  it  waa  found  that  5()0w&tt  lampe  could  not  be  run 
(during  ordinary  lighting  hours  for  streets  in  England)  under  £22 
per  lamp  per  annum,  whereas  there  is  in  England  a  large  works 
where  for  the  name  period  of  runnmg  the  cost  comes  out  at  some- 
thing like  £8  per  lamp  per  annum  :  the  latter  cose  is,  however,  a 
very  exceptional  one,  as  everything  is  on  a  large  scale  and  no 
money  is  spared  to  keep  things  in  a  high  state  of  efficiency. 

Under  ordinarj'  circumstances  in  works  where  engines  are  on 
the  premises,  iit  may  be  fairly  estimated  that  each  oOO-volt  arc 
lamp  can  be  run  at  Id.  per  hour,  but  this  is  of  course  an  approxi- 
mate figure  varying  very  much  with  the  circumstances  of  each 
sf>ecial  case. 

First  Co9t. — The  cost  of  a  number  of  different  installations  is 
atiown  on  Table  C,  and  the  author  finds  that  in  order  to  get  any- 
thing  like  a  comparison  it  is  necessary  to  divide  it  into  sections. 

Section  2. — Including  mains  to  lamp,  wood  casing,  and  labour  in 
putting  up.  The  wires  throughout  being  of  Messrs.  Heoley'a 
Class  A,  which  has  an  insulation  resistance  of  2,000  megohms  per 
mile.  This  is  an  especially  high-quality  cable,  which  the  author  net 
ufed  for  several  years,  and  it  has  given  him  very  great  satisfaotion. 
{In  mentioning  this  make  of  wire  the  author  does  not  mean  to  infer 
that  there  is  no  other  make  of  wire  e<jually  good.) 

The  average  cost,  including  labour  m  putting  up  (no  plucging  of 
walls  being  required,  and  theswitchos  being  arranged  in  lampnolders) 
comes  out  at  Ifis.  4d.  per  I6-c.p.  lamp,  and  this  price  should  allow 
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a  fair  proBt  to  the  contractor.  If  the  switches  are  placed  on  the 
walls  away  from  the  lamps  the  cost  will  be  increased  to  I80.  5d, 
per  lamp,  aa  more  labour  and  material  will  be  required. 

It  is  assumed  that  these  lamps  are  all  one  floor,  and  where  there 
are  several  floors  the  coet  of  mains  connecting  the  floors  to  diatri- 
butingboards  must  be  added. 

In  practice  the  author  uses  the  following  formula  : =  A, 

where  L  equaU  total  length  of  lead  and  return  in  feet ;  0,  current 
in  amperes  ;  A,  area  of  copi^er  in  square  mils  to  give  a  loss  of 
one  volt  for  given  length  and  current. 

The  following  table  will  give  the  cost  of  these  mains,  and  will 
bo  correct  tor  a  diotance  of  not  more  than  21  yards,  as  for  this 
distance  with  the  maximum  current  they  give  a  loss  of  one  volt. 
The  sire  for  shorter  lengths  cannot  be  roouced,  as  this  would  bo 
using  cables  of  smaller  uizee  than  are  allowed  by  the  Are  oflice 
rules— viz.,  1,000  amperes  f>er  mjuare  inch  : 


Number  of  100  vol b 
16-c.p.  lamps. 


Coet  of  mains 
per  yard  run. 
...    2-6d. 

38  3'4d. 

48  3-9d, 

eO  4-4d. 

104    eiod. 

152  8d. 

160 fl-3d. 

We  next  have  the  distributing-boards  with  double-pole  fuses  for 
each  circuit,  and  these  mounted  on  enamelled  slate  and  fixed  in 
position  will  bo  reckoned  at  fig,  per  way  for  circnita  each  taking  a 
maximum  of  10  amperes.  If  they  are  enclosed  in  glass  cases  an 
extra  allowance  must  be  made  for  this.  The  next  point  will  bo 
the  fltting.  In  ordinary  housework  the  nature  and  style  of 
brackets  and  electroliers  vary  so  widely  that  the  author 
cannot  give  any  nearer  information  than  that  £1  per  lamp 
for  this  item  alone  should  provide  good  plain  brass  littingH 
(polished),  and  would  be  a  fair  allowance  to  specify  as  a  provisional 
article— this  amount  may  be  exceeded  of  course.  The  universal 
fitting,  however,  appears  to  be  the  plain  suspension  with  switch 
in  holder,  and  the  co8t  of  these  with  a  white  porcelain  ceiling  rose 
S^ft.  in  diameter  mounted  on  a  hard  wood  block,  a  6ft.  length  of 
vulcanised  tiilkcovered  flexible  cord,  a  white  opal  chade  9in.  in 
diameter,  and  a  lampholder  with  switch,  and  labour  in  putting  in 
same  will  be  8s.  9d.  To  this  must  be  added  the  lamp  at  market 
price,  at  present  3tf.  9d.,  making  a  total  of  I2fl.  6d.  If  tne  switohea 
are  00  the  wall  thev  will  make  a  saving  in  the  lampholder  of 
2b.  3d.,  but  against  this  must  be  put  the  increased  cost  of  wiring, 
3a.  Id. ;  so  that  we  really  get  an  increased  cost  of  lOd.  in  the 
wiring,  and  in  addition  weliave  the  cost  of  the  switch.  These 
also  vary  somewhat  in  price,  bat  I  may  say  that  a  eood  switch  in 
white  porcelain  mounted  in  walnut  block  and  tixea  in  position  is 
worth  3s.  3d.  The  coet  of  the  small  fuse  should  be  taken  at  an 
Average  of  lOd.  per  light  erected  When  we  add  to  tho  above 
L  flgares  the  cost  of  any  mains,  switches,  and  fuses  required,  the 
'total  cost  is  arrived  at. 

It.  however,  must  be  remembered  that  no  allowance  whatever 
haa  been  made  in  the  above  Hguros  for  any  special  work,  such  as 
cutting  through  thick  walls,  and  making  good,  which  may  increase 
the  coet  of  mains  considerably,  in  some  oaaoe  aa  much  as  28.  6d. 
pot  yard. 

It,  however,  will  generally  be  safe,  when  there  is  only  an 
ordinary  amount  of  cutting  away  to  do,  to  reckon  this  itora  at 
9d.  per  yard  of  cables  ;  when  several  cablea  run  atde-by-side,  this 
should  not  be  reckoned  in  each  separate  cable,  but  an  allowance 
should  be  made  to  cover  the  whole  of  them.  The  beat  work  only 
should  be  uRod,  tho  lights  subdivided  into  as  many  oircuite  as  can 
be  conveniently  arranged,  and  double-polo  fuses  to  each  circuit  ; 
then  if  an  accident  happens  to  any  circuit  it  can  be  disconnected 
and  repaired  without  anecting  the  other  circuits. 

Table  A. — Average  receipts  per  annum  per  8-c  p.  lamp  obtained 
by  the  various  electric  light  companies  in  London  districts 

IB91. 
«.   d. 


1892. 

8.  d. 
7 
7 


Westminster  Electric  Supply  Corporation  .  9 

Chelsea  Electric  Supply  tompany 7 

St.  James's  and  Pall  Mall  Electric  Supply 

Company  19    5  ^  — 

Kensington  and  Knight«bridge  Company..  7    0 — 

Electric  Supply  Corporation    —  12    3 

Metropolitan  Electric  Supply  Company....        —  11     7 

House-toHouso  Electric  Supply  Company       —  9    3 

Electricity  Suiiply  Corporation  16  U  ^  — 

Netting  Hill  Electric  Supply  Company    .  .  7    6  — 

The  cases  of  such  com|)anie«  as  the  St.  James's  and  the  Electrio 
Supply  Corporation  cannot  be  taken  as  a  criterion  of  the  coaI  of 
general  lighting,  as  in  both  instances  very  exceptional  conditions 
obtain  ;  the  districts  supplied  being  well  furnished  with  conaumerH 
who  burn  their  lights  for  except ionalty  long  periods.  It  may  bo 
taken,  on  an  average,  that  eacn  8-c.  p.  lamp  installed  will  cost  8s. 
per  annum  for  current. 

Table  B. 

43  lights,  8  c.p.  in  private  house  where  lights  are  used 
late,  thesupply  company's  charge  being  at  the  rate  of 
7d.  per  unit,  from  September,  1891 ,  to  September,  1892    £16  1 1     3 
Private  houie,  at  7id.  pet  unit,  25  lights,  one  quarter 

toD»oember  4     I  II 

At  TJd'  per  uait,  e9Ui(hU  Sep.,  one  year  ..  .^ 41    9    7 


Tablb  C— Coet  of  Installation. 

Oflice    lighting     in     building     during     construction^ 

switches  in  walls,  but  only  22  lights    £19  10    4 

Private  house,  finished,  but  not  cfecomted,  57  points, 

68  liffhts 50  10    9 

Furnished  flats,  no  fittings,  17  lamp<i 20     3     8 

With  all  fittings. 

Office,  nine  suspensions,  five  brackets,  14  lamps ^54 

Oflice,    one    floor,    and  short    main,    four    lights,    all 

suspension  6  10    2 

Factory    mains,   four    floors,  mains   to   each  floor,  and 

extra  main  connecting  two  buildings,  120  lampe 234   14     6 

Office,  one  floor,  22  lights,  switches  in  holders 33    0    0 


GAS  V.  ELECTRICITY  FOB  ILLnMINATING 
PURPOSES** 

BY  S.    a'cOURT,   A.M.I.C.E. 

In  choosing  this  as  a  subject  for  a  paper,  the  author  was  to  a 
extent  influenced  by  an  article  in  a  recent  number  of  the  Journal 
of  Oat  Lightiriff,  in  which,  to  his  thinking,  the  matter  was  not  fairly 
considered.  He  has  therefore  collected  information  on  the  rival 
illuminants,  and  done  his  bent  to  put  before  this  society  tho  merits 
and  domoritH  of  each. 

To  bcigin  wiih  the  production  of  gas  at  tho  works.  Until  quite 
recently  gasworks  managers  were  able  to  sleep  peacefully  at  night, 
and  not  trouble  about  economy  of  production,  but  since  the  recent 
strikoe,  and  now  that  the  supply  of  cannel  la  running  short,  it  is  a 
different  matter.  Water-gas  and  enrichiug-plant  experimentaare 
costing  gas  corporations  many  tens,  if  not  hundreds,  of  thouaaoda 
of  pounds,  and  as  yet  we  have  no  published  accounts  of  any  system 
proving  a  success.  Electricity  dof^enda  for  it-s  generation  on  power 
plant  only — water  power,  ateam  power,  wind  power,  anything  will 
do.  Steam  can  be  raised  quite  well  from  any  oil  or  non-illomi- 
natine  gas,  and  therefore  as  regards  the  future  wo  need  never  be 
afraiti  of  being  unable  to  keep  our  dynamos  running. 

Taking  tirst  of  all  the  public  lighting  of  streets  and  sqaarce  of 
Londoa.  we  find  that  no  two  parishes  are  alike  in  the  simount  ol 
light  per  unit  urea  of  streets  of  equal  size,  nor  do  they  agree  in 
tho  actual  positions  of  the  lamps  In  St.  Pancraa  we  have  arc 
lam}ie>  on  pnsts  in  the  centre  of  the  main  thoroughfares,  thus 
imitating  the  lighting  of  many  European  towns ;  while  West- 
minBtor  in  seemingly  content  with  gas  lamps  in  the  centre  of  the 
road  and  also  along  the  edges  of  the  pa%'6ments.  It  will,  at  all 
evcntR.  be  admitted  that  the  tendency  of  the  age  is  towards  bett«r 
lighting  of  thoroughfares,  for  tho  life  of  the  l>ondon  streets  iaquite 
as  brisk  at  6  p.m.  as  at  2  p.m.,  and  while  in  the  good  old-fashioned 
days  that  we  sometimes  near  about,  our  grancnathers  were  ood- 
tent  to  remain  at  home  at  nights,  or  only  wander  to  and  from  the 
nearest  tavern,  we  now  require  light,  and  plenty  of  it,  up  to,  lay, 
midnight. 

Cfas  lamps  have  lately  been  much  improved  as  regards  the 
amount  of  light  they  give,  and  tlio  reflectors  Htted  to  the  lanterns 
distribute  the  light  well.  The  three  and  flve-bumer  lights  In  West- 
minster take  3Utt.  and  50ft.  respectively,  which,  at  three  candies 
per  foot,  raeans  90  c.p.  and  150  c.p.  The  makers  claizn  370 
candles  for  the  50ft.  burners,  or  5-4  candles  per  foot,  but  the 
author  ha«  not  been  able  to  discover  anv  proof  of  this  statement. 
Arc  lamps  burning  with  10  amperes  and  4.)  volts  have  been  tested 
photomebricaUy  and  found  to  give  1,500  c.p  at  45de(;.  What  we 
rcidly  retiuiro  is  a  good  nnd  weUdi8tributed  light  ^t  a  low  coet  to 
the  ratojjnyors. 

All  lighting  engineei*s  owo  n  great  debt  of  gratitude  to  Mr.  A.  V*. 
Trotter  for  his  espcrimonte  in  tho  distribution  of  light  in  oar 
Htreet«>,  recently  carried  out  by  him  in  London  with  the  aid  of  hii 
portable  photometer.  The  results  prove  how  irregular  streak 
lighting  ifl.  Mr.  Trotter  found  that  the  illumination  given  hf 
bright  moonlight  in  London  is  practically  t^th  candle  foot,  or,  say, 
"034  candle  foot,  and  this  ehould  be  the  minimum  illumination  for 
any  street,  while  main  thoroughfares  should  have  not  lens  than 
1  candle  illumination.  It  is  evident,  therefore,  that  while  for 
flumll  streets  gas  lamps  of  1*2  candles,  with  those  of  90  candles  at 
crossings  and  refuge?,  will  sWe  sufliciont  light,  yet.  when  we  take 
important  streets,  the  number  of  high-power  eas  lamps  required 
to  give  proper  tlluminntion  means  a  large  initial  outlay,  and  a 
heavy  bill  for  running  cost. 

A  lO-ampere  arc  lamp  complete  with  post  and  lantern,  coiU 
iSlK.  lOd.  A  MiSt.  gas  lamp  complete,  with  lantern  and  post,  ooeta 
£14.  ]  Is.  The  contract  price  {*er  arc  lamp  per  annum  for  current, 
cleaning,  carbons,  and  refutirs  in  London  and  other  towns  i»  £26, 
all-night  schedule.  A  bOft.  gas-burner  on  all-night  schedule, 
with  gas  at  'is.  2d.  (London  Gaa  Light  and  Coke  price), 
will  cost  £23.  Se.  for  Kas  alone,  and,  adding  cleaning, 
lightine,  and  renewals  of  broken  glass  and  reflectors,  the 
total  comes  out  practically  l''2o  per  lamp  per  annum.  Here, 
therefore,  wo  arc  actually  payine  the  same  price  for  practically  one- 
tenth  of  the  light.  It  is  true,  however,  that,  excepting  where  we 
have  arc  lamps  in  the  centre  of  the  roadway,  a  great  portion  of 
light  is  more  or  less  wasted  on  the  side  of  the  lamp  towards  the 
houses  bordering  the  streets,  and  therefore  to  compare  the  two 
lighM  we  have  to  allow  for  some  waate.  It  has  been  found  that  to 
secure  good  lighting  10-ampere  arc  lampe  are  required  on  both 
sides  of  the  streets,  placed  at  a  height  of  25ft.,  and  at  a  distance 
of  not  exceeding  150tt.  apart,  measured  from  lamp  to  Ump  on  the 
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same  side.  When  8tr«otB  exceed  50ft.  in  width  it  Is  nocossary  to 
reinforce  the  lighting  with  arcs  on  central  refuges. 

Now,  in  order  to  give  an  equal  liehiing  eSect  with  go«,  it  ia 
foood  that  high-power  lamps  have  to  he  placed  in  groupa  of  three 
on  refugee,  and  placed  at  at>oat  50ft.  apart  along  the  sides  of  even 
40ft.  streets.  The  distribution  of  light  from  high  [xjwer  gas 
lamps  is  so  different  from  that  given  by  an  arc  lamp  that  it  is 
difficult  to  tix  any  exact  ratio  for  «piftl  lighting  effect ;  but 
ranehly  speaking,  yet  making  every  allowance  for  gas,  five  50fL 
gas-burners  are  required  as  against  every  10  ampere  arc  lamp.  On 
this  baaifl  the  tirst  cost  of  each  for  equal  lighting  eflfect  comes  out 
to  be:  electricity  I  to^as  3-9,  and  running  expenses  I  to  4*8.  It 
is  therefore  clear  that  for  proper  illumination  of  main  streets  there 
is  no  comparison  in  either  first  cost  or  annual  expense.  The 
eloctric  light  is  enormously  cheaper.  In  amall  streets,  where  lamps 
serve  only  as  buoys  to  mark  out  the  channel  gas  is  cheaper  than 
incandescent  electric  lamps  of  equal  power  [  12  candlos) ;  but  before 
lonir  we  shall  be  wanting  better  illumination  oi  small  streets,  and 
then  it  may  be  found  that,  if  the  power  of  the  lamp  is  raised  to 
50  candles,  electricity  can  compete,  and  that  favourably. 

As  in  London  we  are  unfortunately  only  too  familiar  with  fogs, 
and  those  of  the  deepest  dye.  the  author  has  had  ample  opjx>r- 
tunities  of  studying  the  effects  of  the  rival  iUuminante  under  such 
conditions:  on  one  occasion  driving  along  T'iccwUlly  at  10  p.m.  in 
a  dense  fog,  in  Xovember,  l.S9'J,  it  was  impossible  to  see  any  other 
lamp  light  whatever  when  standing  on  the  kerbstone  under  a  gas 
lamp,  while  during  the  same  fog  it  was  poa*iib]e  to  steer  in 
Parliament-street  or  Queen  Victoria-street,  proving  that  the  illumi- 
nation of  those  two  streets  was  rightly  odjuatod  for  the  maximum 
requirements. 

For  the  illumination  of  railway  stations  it  appears  that  arc  lamps 
have  practically  superseded  gas,  probably  for  convenience  in 
handling  goods  and  loading  and  nnloading  passenger  trains,  when 
a  great  deal  of  light  is  required.  But  it  is  when  we  come  to 
domestic  lighting  that  the  greateet  difference  is  apparent.  Arc 
lampe  are  unsuitable,  except  for  shops  or  large  offices,  and  electric 
incandescent  lamps  or  gas-burners  have  to  be  used. 

The  gross  revenue  derived  from  each  8c.p.  incandescent  lamp 
DooDected  to  a  suuply  company's  mains  in  London  varies  from 
18s.  6d.  to  7s.  6d.,  but  it  is  found  that  10s.  per  lamp  is  the  average 
for  private  houses.  Thorovenuefor  gaslampPofSc.p. — >,e.,theordi- 
nary4ft.  Bray  burner— cornea  Loabout  lOs.  This  has  been  calculated 
from  Mr.  Newbiggin's  book,  gas  being  taken  at  2s.  4d.  Renew&U. 
snppoeing  ordinary  gas-burners  to  be  u»ed,  come  much  higher  for 
electricity  ;  but  if  vVelsbach  or  any  regenerative  or  argand  burner 
18  used  toe  diflferencc  is  not  so  great,  if  wo  include  cleaning  and 
renewal  of  mantels  and  glasses,  and  take  interest  on  first  cost  into 
oonsideration.  With  ordinary  caro  an  eight  candle  electric  incan- 
descent lamp  will  la*«t  about  two  yearn  without  renewaU  or,  say, 
1,200  hours,  giving  an  average  throughout  of  *ieven  candles^  the 
depreciation  being  due  to  blackening  of  the  interior  of  the  globe. 
A  No.  4  Bray  gas-burner,  when  clean  and  new,  with  16-oandTe  gas 
and  IJin.  pressure,  will  give  12  candles,  and  last  about  the  same 
time  as  an  economical  burner. 

The  chief  differences  between  gas  and  electricity  may  be 
sammed  up  as  follows,  putting  pron  and  coiu,  fairly  side   by  side  : 


1.  Costs     one-third    loss     for 
equal  light. 

2.  Euual  cof*t  to  instal  in  old 
or  new  house. 

3.  A  leak  is  dnngerou^  : 
I           (a)  To  health. 

I  (/j)  May  cause  fire 

(c)  May     cause    explosion, 
generally  followed  by  fire. 

4.  Heats  and  vitiates  the  air. 
(a)  When  vitiated  the  light 

is  depreciated— thus,  with  : 
-26  %  of  COa  -      5-7  %  lesB. 
•60  7      „      -    20     %    .. 

128X      ,.      _  100     %     „ 

5.  Matches  required  for  light- 
ing. 

o.  Not  good  for  decoration. 


Ei.ECTRIOITY. 

1,   Costs  more  for  burning. 


3,   A  leak  : 
{b)  May  cause  dre. 


4.  Heats  the  lir  slighily. 
Not  affected. 


(No  light!  • 

5.  Turn  a  switch. 


I 


6.  Adapts  itaelf  to  any  decora- 
tion. 

7.  Steady  light  when  not  7-  Steady  light  under  all  con- 
bamb  in  a  draught.  ditions. 

8.  Moat  convenient  for  cook-        8.  Nob    yet    practically    em- 
ing  and   heating,    though  very     ployed  for  either. 
expensive. 

9.  Must  be  laid  so  as  to  avoid  9.  Conductors  can  be  laid  in 
onv  syphon,  and  is  badly  affec-  any  way,  up  or  down,  and  frost 
tea  by  frost.  has  no  effect. 

Without  doubt  the  ordinary  Bray  gA^-burnor  is  cheaper  than  an 
electric  incandescent  lamp  for  equal  candle-power  as  regards  the 
actual  cost  of  gas  or  current^  but  a  paratHn  lamp  ts  again  much 
cheaper  than  gas. 

It  IB  inaccurate  to  state  that  the  steady  annual  increase  in  the 
amount  of  gas  sold  is  because  of  its  cheapness— the  reason  is,  that 
electricity  naa  shown  [^>eopIe  what  a  good  light  really  means,  con- 
sequently our  streets  and  houses  arc  better  lighted,  and  therefore 
we  now  have  the  enormous  increase  of  high-power  public  gas  lamps. 

RtoirLATioN  or  Supply  and  PKBSsfRK. 

There  is  one  most  important   point   which   is  not  sufficiently 

appreciated,  and  that  is  the  apparent  mcapabitity  of  gae  oom- 

panlea  to  supply  gas  at  C4pial  pressure  all  over  the  district  they 

9erve,  much  less  to  keep  the  pressure  constant  at  any  point.     The 


Gas  Works  Acts  are  a  useful  piece  of  legislation,  but  require  a 
supplemental  Board  of  Trade  Order  to  enforce  supply  at  constant 
pressure.  Electricity  under  the  Klectric  Lighting  Acts  must  be 
HUpplied  with  a  maximum  variation  of  2  per  cent  either  way. 
The  author  has  been  unable  to  find  any  information  as  to  the 
variation  in  candle-power  due  to  this  2  per  cent,  variation  in 
incandescent  lamps  of  varying  power,  nor  has  he  either  been  able 
to  discover  much  about  the  effect  of  varying  pressures  on  gas- 
burners,  e^cept  only  a  test  by  Dr.  Wallace  in  1880.  which  was  as 
follows  : 

(las  26  c.p.,  No.  4  batswing  burners. 
Pressure.  Gob.  C.  P. 

■5    1-9     2305 

10    310  20-5 

15     4-0.    19*26 

If  this  proves  anything,  it  means  that  at  the  time  of  greatest 
load  the  ordinary  email  cone^umer,  with  no  |jatent  regulator,  Rpts 
15  per  cent,  less  light,  and  pays  100  per  cent,  more  for  it.  The 
author  recently  recorded  a  difference  of  nearly  100  per  cent,  gas 
pressure  in  Westminster  in  one  hour's  time,  and  in  the  City  of 
from  24  to  30  tenths  in  half-an-hour.  It  is  quite  true  that  ga^ 
regulators  are  largely  used,  but  it  is  not  fair  that  they  should  have 
to  be  found  by  the  consumer,  nor  are  tbey  perfect,  nt  least  so  far 
ns  the  author  has  yet  found.  As  to  the  quality  of  the  two  illumi- 
nants,  gas  only  can  var;^,  and  does  so,  notwithstanding  gas  inspec- 
tion ;  this  is  another  point  in  favour  of  electricity,  which  can  only 
be  of  ODO  quality. 

MCTEBa. 

This  is  a  sore  point  all  round  for  the  poor  consumer.  To  "  lie 
like  a  gas-meter"  is  unhappily  a  proverbial  saying,  and  is  borne 
out  by  facts.  The  author  recently  had  occasion  to  analyse  the 
tests  of  400  gas-meters  of  all  sizes,  taken  as  they  came  in  for 
testing  or  repairs,  with  the  following  results: 

While  permitted  Oreatest 

by  the  Act.  errors  were 

As'erageslow...  3*57  per  cent    slow  3  per  cent,  fast  IQ'0.3  per  cent. 

fast...  4  07        „         fast  2        „         slowlO  „ 

Total  against  consumer  '5  per  cent. 

This  is  good  from  the  point  of  view  of  anyone  of  an  analytical 
turn  of  mind,  bo  long  as  be  is  not  the  happy  possessor  of  a  meter 
Iti  03  per  cent,  too  fast.  Electricity  meters  are  a  comparatively 
new  Invention,  and  as  such  thoy  are  by  no  means  perfect. 

As  an  inelanoo  of  the  way  in  which  electric  sucjply  companies 
appreciate  the  matter,  the  author  may  mention  that  one  of  the 
largest  supply  companies  of  London  never  leaves  any  meter  (on  a 
consumer's  premises)  beyond  18  months  without  replacing  it  with 
a  newly-tested  one,  while  all  meters  as  they  come  in  for  testing 
are  entirely  taken  to  pieces  and  cleaned  before  retosting  and  send- 
ing out.  If  gas  comfMintes  did  the  same  we  should  hear  of  less 
trouble.  The  Board  oi  Trade  has  up  to  now  refused  to  accept  any 
type  of  electricity  meter  as  complying  with  their  recptirements,  in 
order  to  be  accepted  as  a  certified  form  of  meter ;  whether  the 
fault  lies  with  the  Board  of  Trade  in  not  knowing  what  they 
recjuiro,  or  the  meter  manufacturers  in  not  being  able  to  under- 
stand what  is  required  of  them,  is  outside  the  scope  of  this  paper, 
bub  at  all  events  were  we  to  see  an  ancient  gentleman  wandering 
about  the  world  with  lantern  in  band,  we  should  at  once  be  able  to 
spot  him  ae  a  Board  of  Trade  philosopher  following  the  example 
of  Diogenes,  and  searching  hopelessly  tor  an  honest  meter,  whether 
gas  or  electric. 

Electricity  has  a  great  and  near  future  in  providing  the  best 
form  of  illuminating  agent,  as  any  impartial  student  can  easily 
see,  while  gas  will  always  be  of  great  service  for  heating,  cooking, 
and  motive  power.  In  fact,  at  a  no  very  distant  date  we  may  find 
gas  companies  supplying  non-illuminating  gas,  only  for  heating 
and  coolting,  whicn  would  to  a  threat  extent  do  away  with  the 
"  yellow"  of  a  Tendon  fog,  and  the  gas,  if  supplied,  as  it  probably 
could  bo,  at  4d.  per  1,000,  could  be  burnt  under  the  boilers  of  the 
electric  supply  cQm[utnies,  and  produce  cheap  electric  light  and 
power. 


SOME  ECONOMIC  POINTS  IN  CONNECTION  WITH 
ELECTRICITY  SUPPLY.* 

BY   (JISBERT   KAPP. 
(  Conchuitd  from  page  41S. ) 

Power  and  Capacity  of  Battery. 

In  a  private  installation  for  domestic  purposes,  a  storage  battery 
is  an  absolute  necessity.  The  owner  of  such  an  installation 
naturally  expects  to  get  the  light  at  any  hour  of  the  day  or  night, 
and  this  rwjuires  some  system  of  storage.  The  question  is.  How 
much  storage  ?  If  the  battery  is  small,  the  interest  on  cai)ital  outlay 
on  account  of  the  battery  will  also  be  small,  and  to  this  extent  the 
working  cost  will  be  reduced.  But,  on  the  other  hand,  we  must 
lemember  that  a  small  battery  is  liable  to  be  overworked,  and 
will  then  deteriorate  more  rapidly,  so  that  the  cost  of  maintenance 
will  be  increased.  It  will  also  require  more  fre()uent  charging, 
thereby  bringing  up  the  cost  of  labour.  A  further  disadvantage 
IS  that.  OS  already  pointed  out,  the  engine,  when  charging,  will  he 
worked  much  below  its  power,  and  therefore  with  low  efficiency. 
Alt  these  defects  are  materially  reduced  if  we  instal  a  large  battery  ; 
but  in  doing  so  we  increase  that  partof  the  working  cost  which  is  due 

*  Paper  read  at  the  Society  of  Arts  on  WednoKiay,  April  17. 1893, 
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to  iatwemi  on  capital  ontlRy^  and  it  iit  obvioufi  that  before  daoiding 
oa  the  beet  size  of  battery  (as  defined  bv  ite  power  and  capacity), 
we  mnst  take  very  careful  account  of  the  local  conditions  in  each 
particalar  case,  such  as  cost  of  fuel,  lightinir  hours,  cost  of  labour, 
proportion  of  lamps  lighted  to  lamps,  fixed,  etc.  Generally  speaking, 
if  tbe  domoetic  installation  is  very  large,  the  capacity  of  tbe 
battery  should  be  comparatively  small,  and  ibt*  power  moderately 
large.  We  would  in  such  a  case  employ  a  battery  of  small  size, 
but  capable  of  giving  a  rapid  discharge.  In  email  domestic  instal- 
lations the  battery  should  hive  a  cuinimnitively  large  capacity, 
and  we  would  employ  a  kind  of  cell  which  i«  lC8e  liable  to  dete- 
rioration when  left  charged  for  long  period?.  In  private  installa- 
tions for  business  purposes,  the  amount  of  light  required  outeide 
of  business  houses  is  very  trifling,  and  the  battery  may  therefore 
be  small.  We  would  then  arrange  the  installation  to  do  nearly 
the  whole  of  the  lighting  direct  from  the  dynamos,  and  use  the 
battery  merely  to  steady  the  voltage  and  as  a  limited  reserve  In 
COM  of  break(fown  of  machinery.  The  necesaity  of  running  daily 
will  of  course  increafie  the  wages  bill,  but  as  the  total  amount  of 
light  required  is  large,  an  extra  pound  or  two  per  week  for  wages 
does  not  materially  increase  the  working  cost  per  unit.  In  certain 
Lses  it  will  even  be  advantageous  to  work  without  a  battery,  and 
'  to  provide  against  a  breakdown  by  splitting  up  the  generating 
plant  into  two  or  more  anit«  of  suitable  size. 

Load  Factor, 

I  have,  in  the  foregoing  remarks,  briefly  alluded  to  some  of  the 
features  in  private  installations  which  affect  the  working  cost,  and 
have  attempted  to  show  that  each  installation,  in  order  to  work 
economically,  must  be  designed  with  due  regard  to  its  special 
requirements.  To  use  the  same  type  of  plant,  and  work  it  in  the 
same  way  in  every  case,  would  be  bad  engineering,  in  the  same 
way  as  it  would  be  bad  engineering  to  apply  the  same  system  of 
central -Stat  ion  supply  to  every  town  or  district,  regardless  of  the 
special  and  local  conditions  in  each  case.  By  careful  attention  to 
tne  special  requirements,  we  can  then  bring  down  the  workinff 
cost  per  unit  bo  a  minimum,  but  whether  this  minimum  be  high  or 
low  will  do|>end  on  a  ctncumatanco  which  is  beyond  our  control, 
and  this  is  the  extent  to  which  the  plant  is  used.  It  is  evident 
that  the  more  steadily  and  continuously  any  given  plant  be  ubed, 
the  greater  must  be  the  economy  in  working  ;  or,  to  put  it  in 
another  way,  the  smaller  will  be  the  cont  per  unit  eupjilied  to  the 
lamps.  Mr.  Crompton  has  introduoetl  the  tenn  "  lofl<l  fuct^jr  "  to 
express  generally  the  extent  to  which  central  rttntion  plant 
is  usefully  employed,  and  the  tonn  may  bo  detinod  more 
precisely  in  various  ways.  I  shall  here  use  it  for  private 
installations,  in  the  sense  of  expressing  the  ratio  of  the 
actual  yearly  supply  to  the  lam|is  to  the  supply  which 
would  be  required  if  the  maximum  number  of  lamps  alight 
simultaneously  at  any  time  were  kept  alight  over  one  year.  "To 
make  thi?  definition  quite  clear,  let  mo  take  an  example, 
ssume  that,  in  a  country  hou^e  wired  for  100  16-c.p.  lamps,  the 
I  maximum  number  ever  alight  simultaneously  is  70,  with  an 
observed  output  from  the  generating  plant  of  r^i  kilowatts.  H  the 
plant  were  kejit  working  day  and  night  nt  this  rate  for  one  year, 
the  total  supply  to  tbe  lamps  would  amount,  in  round  numbers,  to 
44,000  units.  Suppose  you  put  a  meter  into  the  supply  circuit, 
and  that  meter  registers  actually  only  r^,r»Oi)  unitx  in  one  y&ar,  then 

'I  r>(K) 
the  load  factor  of  tbe  installation  would  be  KM)  J4i)(jji=  ^  percent. 

The  influence  of  the  load  factor  on  the  working  cost  [>or  unit  is 
very  great,  as  you  will  ^eo  from  the  examLflcs  of  private  installa- 
tions which  I  shall  cite  presently-  The  lofui  factor  is,  however, 
not  under  the  control  of  the  engineer  who  designs  the  installation  ; 
it  is  fixed  beforehand  by  local  conditions,  and  for  this  roonon  it  la 
all  the  more  Important  that  these  local  conditions  should  be  taken 
very  carefully  into  account  in  deciding  the  various  jjoints  bo  which 
I  have  ahead V  referred,  so  that  the  owner  may  get  the  required 
amount  of  ligiit  for  a  minimum  of  annual  expenditure 

Use  of  Mktkrs. 
Private  installations  are  generally  supplied  with  the  necessary 
instruments  to  indicate  current  and  pressure,  but  the  cases  where 
an  electricity  meter  is  used  are  extremely  rare.  A  meter  of  this 
kind  is,  from  tbe  contractor's  mint  of  view,  not  necessary  for 
running  an  installation,  and  will,  under  a  competitive  system  of 
tendering,  not  be  supplied  unless  the  owner  is  willing  to  [uiy  for  it 
as  an  extra.  From  the  owner's  point  of  view  a  meter  iu,  however, 
exceedingly  useful,  as  it  enables  nim  to  detect  wusle.  ami  keep  tfie 
en^neman  and  his  machinery  up  to  the  mark.  There  is  some- 
thmg  illogical  in  the  way  most  private  installations  are  worked. 
The  owner  knows,  or  at  least  has  the  means  of  knowing,  how 
mach  fuel  and  stores  he  uses,  bat  he  is  entirely  in  the  dark 
as  to  bow  much  electricity  he  gets  in  return,  ft  is  as  though 
a  merchant  kept  only  one  side  of  his  ledger  posted  up.  if 
a  met«r  be  installed,  and  its  readings  are  frequently  com- 
pared with  the  amount  of  fuel  used,  the  owner  will  be  in  a 
position  to  determine  by  actual  experience  the  most  economical 
way  to  work  his  installations,  and  ne  will  be  able  to  detect  it  at 
once  if  hifi  engine,  or  dynamo,  or  battery  begins  to  get  out  of 
order.  Where  a  battery  is  used  there  should  bo  two  meters 
employed,  one  measuring  the  whole  of  the  supply  coming  from  the 
dynamo,  and  the  other  tiie  whole  of  the  supply  given  to  tholamp;i. 
Tne  cost  of  the  two  meters  is  so  trifling  in  comparison  with  the 
saving  in  working  expenses,  that  no  installation  should  nowa- 
days be  put  up  without  meters. 

EXAMPLVa. 

By  tbe  kindness  of  various  electric  light  contractors,  and  owners 
4i/ pr/vM^  jasUJUcioaSf  I  Am  ah)e  to  pUce  before  you  tbe  actual 
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workiiif;  oofft  of  such  install&tionn.  Tho  list  U  not  as  complete  bm 
might  be  wished,  but  it  in  difficult,  to  obtain  information  of  this 
kind,  for  the  reaeona  already  stated— namely,  that  the  u»e  of 
matara  in  pfenerally  considered  a  superfluouB  luxury.  In  a  few 
CAaes  meters  were  not  used,  but  tho  output  wa«  regularly  booked 
from  time  to  time,  and  the  total  ascertained  by  summation.  The 
reeultfi  are  given  in  Table  A,  and  to  prevent  miBunderstandtng  a 
few  words  of  explanation  are  necessary. 

Tho  total  capacity  of  the  inatallations  is^iven  in  35-watt  lamps. 
There  are,  of  course  in  many  caaea  incandescent  lamps  of  a 
diCferent  power,  and  in  some  oases  also  are  lamps  installed  ;  but, 
as  it  was  necessary  to  bring  all  the  installations  to  a  common 
standard,  I  have  selected  the  35-watt  lamp  as  the  unit,  and  the 
number  in  the  first  column  has  been  calculated  by  dividing  by  .1.^ 
the  number  of  watte  required  ooUoctively  by  all  tho  lamps  actually 
installed.  In  the  column  headed  "Capacity  of  Generating  Plant"  is 
^ven  the  output  in  kilowatts,  represented  by  all  tho  engines  and 
dyn&moB  installed,  irrespective  of  batteries.  The  next  column 
gives  the  maximum  observed  load,  and  the  ratio  between  thii»  and 
the  total  generating  capacity  shows  to  what  extent  the  machinery 
installed  w  really  ret^uired.  When  the  ratio  approaches  unity. 
the  amount  of  reserve  plant  approaches  zero,  and  this  in  an  im- 
portant installation  is  not  desirable,  altliough  in  a  small  private 
mstallation  the  necessity  of  having  reserve  machinery  to  guard 
against  a  breakdown  is  not  so  great.  On  the  other  hand,  if  the 
ratio  is  too  low — that  is  to  say,  if  we  put  in  a  great  deal  more 
Iterating  plant  than  is  actually  rotjuired — we  burden  the  installa- 
tion with  a  uselessly  large  annual  outlay  for  interest  and  sinking 
fund.  The  total  units  supplied  during  the  year  are  in  moet  coses 
actually  metered,  in  some  cases  they  are  compiled  from  the  entries 
at  regular  intervale  of  current  and  pressure  in  the  log-book  of  the 
installation,  and  in  one  case  they  are  deduced  from  the  statement 
of  the  owner  a»  to  tho  average  number  of  lamps  nliglit  and  time  of 
burning. 

The  annual  working  cost  is  made  up  of  the  actual  expenditure 
for  the  following  items  :  Fuel,  oil,  waste,  and  i»etty  stores,  given 
under  '*atores, '  wages  and  supervision,  repairs,  water,  and  a 
charge  of  8  per  cent,  for  interest  and  sinking  fund  on  the  cost  of 
the  generating  plant.  No  account  is  taken  of  the  cost  of  wiring, 
or  nttings  and  lamps,  because  these  itemn  would  bo  ociually 
required  were  the  current  obtained  from  a  supply  company,  and 
my  object  was  to  get  a  fair  basis  for  comparing  the  cost  of  elec- 
tricity made  on  the  premises  with  that  of  electricity  supplied  fi«m 
a  central  station.  The  result  of  this  comparison  is,  rougldy 
■peaking,  this.  Electricity  made  at  home  for  dunie»iic  purpoiSCF' 
costs  about  twice  as  much  as  electricity  supplied  from  a  central 
station,  but  If  made  at  home  for  business  purposes  it  costtf  only 
about  half  as  much.  A  few  remarks  on  the  more  important  inata!- 
UtloDS  given  in  the  table  may  be  useful. 

Ottterai  Post  Offirt.—X  am  obliged  to  Mr.  Preece  and  Mr. 
Probert  for  the  following  figuree,  referring  to  the  installation  at 
St.  Martin's-le-tfrand  and  at  the  Savings  Bank.  At  the  former 
there  are  five  and  at  the  latter  two  Bteuni  dynauius  of  r>()-kiluwatt 
output ;  no  batteries  aro  used  in  cither  case.  The  cost  of  stores 
^  includes  not  only  all  onginc-rnom  Htora*.  but  also  renewal  of 
lamps,  wiring,  fittings,  and  all  repairs.  In  the  general  tnblo  I 
have  deducted  '3d.  on  account  of  InmpH  and  tittinga,  but  here  I 
give  the  figures  as  given  me  by  Mr.  Probert : 

St.  Martindo-  Savings 

Grand.  Bank. 

Number  of  16c.p.  lamps  installed        3.750  l.'JUU 

Units  060,473  UH,727 

Cost  of  fuel  per  unit   '623  948 

Cost  of  stores  per  unit    901  -.lOa 

Costof  labour  per  unit    -863  1-41.^ 

Coat  of  water  per  unit    "0378  ..  122 


Total  per  unit 24243 


3t»78 


The  amount  of  coal  burned  per  unit  is  in  the  two  cases  respoo- 
Uvely  5'80lb.  and  8*8dlb.  You  will  see  from  these  figures  that  the 
Post  Othce,  by  using  home-made  electricity,  obtain  their  light  at 
leaa  than  half  of  wnat  it  would  coat  them  if  they  obtained  the 
supply  from  a  compony. 

Madame  TiuMud  and  <S*oti,  Limited. — In  this  ca.Hc  tho  motive 
power  is  gas,  and  batteries  are  used  to  n  limited  extent.  Tho 
capital  outlay  for  machinery  and  wiring  is  a  little  higher  than 
would  be  the  case  in  an  ordinary  business  installation,  and  this  is 
mainly  due  to  the  extra  precautions  taken  Against  accidental 
extinction  of  lights.  Each  room  in  tho  exhibition  is  lighted  from 
three  indeiiendent  circuits,  two  being  main  circuits,  and  the  third 
a  panic  circuit  worked  from  an  independent  battery.  The  switches 
are  so  arranged  that  a  failure  of  either  or  both  engines  does  not 
effect  the  panic  lights.  In  designing  the  installation  1  adopted 
this  arrangement  because  the  effect  of  a  panic  in  a  place  frequented 
by  bank  noliday  crowds  would  be  very  serious.  On  the  other 
hand,  this  and  other  precautions  increased  the  capital  outlay,  so 
that  the  item  for  interest  and  sinking  fund  in  the  annual  working 
expenses  is  larger  than  would  bo  the  case  in  an  ordinary 
burioesa  installation,  where  such  elaborate  provisions  for  the 
public  safety  noed  not  be  made.  The  total  cost  of  the  installation 
was  in  round  figures  £4,000,  of  which  £2,100,  or  about  £42  per 
kilowatt  capacity,  was  expended  on  generating  plant.  Towards 
the  end  of  1891 — that  is,  after  tho  installation  nad  been  at  work 
for  over  a  year— I  was  asked  by  the  directors  of  the  com{Mnv  to 
generally  superintend  the  lighting,  and  the  installation  has  since 
then  been  nnder  my  charge.  By  the  kindness  of  the  directors  I 
am  able  to  give  you  the  exact  working  cost  for  the  year  1892^ 


which,  for  a  total  supply  of  72,224  unite  to  the  lamp,  woe  ae 

follows  : 

Oas  (2,817,000  cubic  feet  at  Ss.  9d.) £387    6  6 

Engine  stores...  66    5  3 

Repairs    141  15  0 

Dynamo  stores 5    2  6 

Buttery  renewals 70  19  I 

Wages  and  superintendence 179    0  0 

8  per  cent,  interest  and  sinking  fund 168    0  0 

Total £1,018    8    9 

Tho  amount  for  wages  and  superintendence  actually  paid  amounted 
to  £270  :  but  as  this  figure  includes  alterations  of  lamps,  and 
putting  ut)  of  new  lamps,  of  which  about  50  are  added  every  year, 
I  have  deaucled  £100  on  this  account. 

Tho  item  for  engine  repairs  is  axceptioaaL  On  being  consalted 
about  the  installation,  I  found  it  necessary  to  have  the  engines 
thorouEzhly  overhauled  :  but  this  expense  will,  of  course,  not  nave 
to  be  incurred  every  year.  The  plant  is  now  in  charge  of  a  very 
etticient  attendant,  so  that  the  repair  bill  for  this  year  will  bo 
materially  reduced.  The  best  record  of  gas  consumption  in  winter 
is  33  cubic  feet  [>er  unit  generated,  and  the  average  record  over  the 
whole  year  is  37  cubic  feet  per  unit  generated,  and  39  cubic  feet 
(^ler  unit  supplied  to  the  lamps.  The  total  working  cost  amounts 
to  3'4  per  unit  supplied  to  the  lamps,  being  about  half  what  the 
supply  from  a  central  station  would  cost. 

The  total  annual  cost  for  lighting,  including  lamp  renewals, 
interest,  and  sinking  fund  for  wiring,  alteration  of  lamps,  and 
putting  up  of  new  lamps,  amounts  to  £1,350.  It  is  interesting  to 
compare  this  figure  with  the  cost  that  would  be  incurred  were 
the  whole  exhibition  lighted  by  gas.  For  this  purpose  I  assume 
that  each  cubic  foot  of  gas  burned  in  argand  burners  gives  three 
candles  for  one  hour.  The  total  light  now  supplied  per  annum  is 
26  million  candle  huuni.  With  gas  the  account  would  stand  as 
follows  : 

(iasbiil  (8.650,000  cubic  feet)     £1,190 

Renewal  of  burncrc<.  glasses,  shades 40 

Alteration  of  lights  and  new  lights 100 

Wages  for  cleaning  and  repairs  .  .. 100 

8  {ler  cent,  interest  and  sinking  fund  on  £1,500  120 

Total £1,650 

That  is,  £200  more  than  tho  olcL^tric  light  costs. 

Mtsar*.  Hainhi-iUijc  and  (7o.— This  installation  was  designed  and 
supplied  by  Messts.  J.  H.  Holmes  rind  Co.,  of  Newcastle,  to  whom 
I  am  indebted  for  the  following  information.  The  generating 
plant  consists  of  two  16-h.n.  and  one  9-h.p.  nominal  Otto  gas- 
enginee,  and  three  *'  Castle "  dynamos  of  corresffonding  size. 
No  batteries  are  used.  There  are  312  tamps  installed  of  200  c.p., 
.Tic.p.and  16c.p.  The  coat  of  the  generating  plant  was  about 
£1,3()0,  or  £26  per  kilowatt.  The  working  cost  auring  last  year 
woi*  as  follows  : 

Gas  (2,058,700  cubic  feet  at  la.  lOd.,  less  10  per  cent. 

discount) £169  16  10 

Water  15    0  0 

Petty  stores    8    2  0 

Engine  repairs 6  17  8 

Electric  refiairs...  7    4  3 

Wjiges 82  16  0 

8  |)or  cent,  interest  and  sinking  fund 104     0  0 

Total    £393  16     9 

During  the  year,  50,850  units  were  supplied  to  the  lamps,  and 
the  cost  per  unit  works  out  at  l-855d.,  an  economic  result  on 
which  both  tlie  contracting  firm  and  the  owner  may  be  heartily 
congratulated  The  owner  estimates  that  the  electric  installation 
gives  him  fully  25  }>er  cent,  more  light  whilst  using  42.000  cubic 
feet  less  ga-*  than  in  1889,  when  his  promises  were  lighted  by  gas. 

Const  it  ulionaJ  Chtb, — Messrs.  Verity  Bros.,  the  contractors  for 
this  and  the  next  two  installations,  have  been  good  enough  to 
supply  particulars  referring  to  tho  three  installations.  The  gene- 
rating plant  at  the  Constitutional  Club  consists  of  two  Armington- 
Sims  engines  driving  Edison  dynamos.  No  batteries  are  used. 
The  Bteam  from  the  boilers  is  reijuired  for  lighting  and  other  pur- 
poses, BO  that  I  um  not  able  to  give  the  working  expenses  in  the 
lial.  Tho  installation  is  given  in  tho  list  principally  to  show  tho 
load  factor.  Over  1,0(N>  lamps  are  installed  varying  from  .32  c.p 
to  8  c.p. 

Arts  Clnb.— The  generating  plant  consists  of  a  6-h.p.  Stockport 
gas-engine.  O^-kilowatt  Electric  Construction  Corporation  dynamo, 
and  a  battery  of  54  L  23  E.P.S.  cells.  Cost  of  plant  £520.  or  £94 
per  kilowatt.  The  yearly  supply  is  10,800  units,  and  the  working 
cost  is  as  follows  ; 

£      8.  d. 

Oas  (873,000  cubic  feet  at  28.  9d.)    120    0    0 

Petty  stores 10  10    0 

Repairs    5    0    0 

Wages 36    0    0 

8  per  cent,  interest  and  sinking  fund 41  10    0 

Total    £213    0    0 

or  4-726d.  per  unit,  which  is  much  less  than  the  supply  from  a 
central  station  would  cost. 

DuJct  ofFi/e. — This  is  also  a  gas-power  installation,  the  gene- 
rating plant  coaaitting  of  a  14  nominal  horse-power  Otto  engine,  a 
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21  kilowatt  dynamo,  and  a  battery  of  52  K  type  cella.  Coat  of 
plant  £950,  or  £4S  ]>er  kilowatt.  Originally  the  cella  were  of  the 
L  type,  requiring  n  smaller  char^og  current  over  a  longer  period, 
and  It  was  Tound  that  by  eubstitutinjf  cells  of  the  K  type,  which 
take  a  larger  charging  current  over  a  shorter  period,  25  per  cent, 
of  the  ({aa  previoiigly  required  could  be  aaved,  the  re*ion  being 
that  the  engine  now  worke  at  a  more  economical  load. 

Sir  David  SaiomonM, — This  i«  a  very  complete  illustration,  and 
contains  a  largo  amount  of  plant  required  for  engineering  and 
scientific  research  work.  The  actual  capital  outlay  and  working 
expenses  can  therefore  not  be  taken  iis  applying  to  lighting  only. 
Sir  l>avid  Saloroona  has  beon  kind  enough  to  give  me,  aa  nearly 
as  ho  could  estimate  it,  that  part  of  the  cost  which  he  considers 
legitimately  chargeable  to  lighting.  He  estimatea  the  c&uital 
outlay  of  all  lighting  plant  at  110  per  16-o.p.  lamp  fixed,  of  which 
£3  represents  the  coat  of  wiring  and  Httings,  This  brings  the 
cost  of  generating  plant  to  £1,550.  The  motive  power  is  gas,  and 
three  batteries  are  used.  The  total  Hupply  used  is  4,.1ftO  units, 
and  the  cost  is  as  follows  : 

Gaa  {372.300  cubic  feet  at  3«..  3d. )   ...^ .«•  i,^.f:iiu:,.i,  £fi8  lo  9 

Petty  fitorea  .*.,...»... 1  12  3 

Repairs 3  0  0 

Battery  renewals*    ; ,  ...  100  0  0 

Wages i^.„.^..j..,.  44  4  0 

8  per  cent,  interest  and  sinking,  fund 124  0  0 

Total    £331   12    0 

or  18d.  per  unit 

*  The  figure  given  for  battery  renewals  is  very  high.  Sir  D. 
Salomons  writea  on  this  point :  "  Apart  from  all  calculationp,  I 
set  aside  £100  a  year  for  cells,  this  being  a  cloee  average  over 
seren  years. " 

Three  other  instollations  are  given  in  the  table  which  1  iieetl  not 
describe  at  length,  as  except  in  size  they  do  not  materially  difl'or 
from  those  already  mentioned.  On  looking  over  the  table,  you 
will  see  that  the  load  factor  is  the  moat  important  it«m  aa  regni'dn 
cost  per  unit.  Vou  will  also  see  that,  in  installations  for  business 
pur(>otes,  the  coat  per  unit  cornea  out  much  lower  than  what  is 
charged  by  sunply  companies.  On  tlie  other  hand,  tho  comparison 
is  in  favour  of  the  supply  coDipiiny  when  the  hiiht  is  ustnt  for 
domestic  purpoees.  It  muHt,  howe\er,  not  be  forgotten  that,  when 
incandescent  lamps  become  ohea[ker,  thia  dilTerence  in  cost  can  be 
reduced. 


APPLICATIONS  OF  ELECTRICITY  TO    CHEMISTRY. 


Continuing  bis  lectures  on  this  subject  at  the  Royal  Institution, 
Mr.  Jamea  Swinburne  directed  the  attention  of  his  audience  liutt 
Saturday  afternoon  to  the  subject  of  tanning  by  electricity.  The 
ordinary  procesfles  of  tanning,  by  which  the  hide  waa  converted 
into  leather,  WAS  so  slow  that  varlouti  inventors  had  endeavoured 
to  Aooelerato  them.  The  first  real  improvement  cook  place  when 
mechanical  motion  was  employed  for  iho  pur|K).-*e  of  obuiiniiii;  a 
continually  fresh  application  of  the  tanning  litiuor  to  the  surface 
of  the  leather.  From  H49  and  onwards  various  attempta  wore 
made  to  apply  electrical  methods  to  the  tanning  system,  and  we 
had  now  a  procesa,  of  which  Mr.  Lorentz  A.  Groth  was  the  inventor, 
whichenonnouslylightenedtholfthoursofthoseemployed  in  tanning. 
His  prooeas  was  a  combination  of  mechanical  motion  and  electrical 
treatment,  the  electrodes,  consisting  of  etrlfw  of  copper,  being 
placed  against  the  sides  of  the  vat.  The  lecturer  directed  atten- 
tion to  a  diagram  of  complete  tannage  by  Clroth's  system,  by 
which  the  daily  absorption  of  tannin  from  the  liquor  was  shown 
during  tho  period  of  one  month.  Mr.  Swinburne  said  he  would 
now  turn  to  another  subject— the  electrolysis  of  fused  salts, 
and  be  hoped  to  be  able  to  show  aomc  experiments  on  this 
subject,  but  he  must  remind  his  audience  that  tho  laws 
of  Nature  did  not  hold  good  in  the  Hoyal  Institution,  and 
his  ex{teriment8  might  be  interfered  with  by  exterior  agents 
What  did  we  mean  when  we  spoke  of  "  ordinary  tempera- 
ture"? There  are  some  things  which  we  caJled  solid  which 
in  other  quarters  of  the  globe  were  liquid,  and,  rire  ivr^d, 
things  which  we  knew  as  liquids  were  solids  elsewhere,  We  knew, 
for  instance,  that  the  compi>sitiori  of  the  atmosphere  varied  in  low 
temperatures.  Several  exjiorimenta  were  now  shown  of  tho  elec- 
trolynis  of  fused  salta— tin  chloride,  antimony  chloride,  80<Uum 
chloride,  lithium  chloride,  magnesium  chloride,  calcium  chloriile, 
amongst  others,  being  made  subjects  for  experiments.  Speaking  of 
tho  dci)Oeition  of  aluminium,  the  lecturer  aaid  that  many  (leoplo 
were  of  opinion  that  aluminium  could  not  be  def>oaited  by  the  aid 
of  a  separate  electric  current,  but  wo  know  now  that  this  opinion 
waa  not  correct,  as  various  experiments  had  shown  that  aluminium 
could  bedopoflited  electrically,  (ilass  was  one  of  the  best.,  if  nob  the 
best,  insulator  we  posaeaaed.  and  it  could  be  shown  that  the  clectrolyBis 
of  glass  waa  quit«  as  easy  as  the  electrolysis  of  nnytliing  else. 
Ozone  can  be  developed  by  electrolysis  in  aqueous  solutions  oi  nitric, 
•ulphuric,  or  phospnoric  acids.  To  show  ttie  manufacture  of  ozone 
hign  pressure  waa  required,  and  also  n  special  plant.  The  lecturer 
said  ue  must  therefore  content  himself  with  explaining  ^he 
principle  of  its  manufacture.  He  would  take  this  subject  first  at 
nis  concluding  lecture  on  Saturday  next. 


OldPAiifl.—Meesra.  Vaughan  and  Brown  are  lighting  the  whole 
of  0}d  Pju-ib,  the  Boatile,  and  the  grounds  with  ga«  and  electric 


COMPANIES'  MEETINGS. 


METROPOLITAN  ELECTRIC  SUPPLY  COMPANY.  LIMITED j 

The  sixth  ordinary  general  meeting  took  place  on  Friday  1 
at  Winchester  House  £.C.,  Sir  John  render  (chairman)  presidii 
The  secretary  (Mr.  E.  Cunliffe  Owen)  having  read  the  notice  ooi 
vening  the  meetine. 

The  ChAlr man,  before  moving  the  adoption  of  the  report 
accounts,  drew  attention  to  a  miuprint  which  had  occurred  in 
accounts  sent  out  to  the  shareholders.  In  the  second  item  in  tl 
capital  account  the  addition  of  the  sums  expended  on  buildinj 
down  to  1S91  and  to  the  end  of  lost  yoar  had  been  made  to  ap[ 
as  £127,439,  but  the  total  should  have  been  £133,429.  The  toi 
of  the  capital  account  was,  however,  not  afleoted,  and  the  mtspi 
had  no  bearing  on  any  other  of  the  published  accounts.  Comii 
to  examine  the  accounts,  he  observed  that  the  capital  acooaoi 
(Nos,  I  and  3)  contained  little  that  waa  new.  They  showed 
the  £50,<KX)  debentures,  to  which  reference  was  made  at  tl 
previous  meeting,  hud  boon  isftued,  and  now  formed  part 
Uie  Com[>any>  capital,  and  they  were  mostly  held  by  i 
sharohoidors,  n  position  which  was  very  satiafaotory.  T] 
capital  expenditure  during  the  i>ast  year  had  been  mainl 
confined  to  the  completion  of  the  Amberley-road  station 
Paddineion,  with  it8  plant  and  machinery,  and  to  the  extension 
the  nitderground  mninn,  which  now  amounted  to  about  '2O0  mil 
and  tho  provision  of  transformers  and  meters  required  for  thi 
constanlly-increoeing  customers.  He  reminded  the  sbareholdi 
that  the  eonstructioh  of  the  Amberley-road  station  bad  not  be 
contemplated  in  their  original  estimates,  and  it  was  due  to  the 
recent  inclusion  of  the  Paddington  district  in  their  original  areas, 
which  hnd  necessitated  the  debenture  issue.  With  regard  to  tht 
management  expenses,  aa  he  had  explained  on  a  previous  occasion, 
they  had  been  divided  between  capital  and  revenue  on  what  the 
auditors  considered  to  be  a  fair  principle,  having  regard  to  the 
time  which  had  been  required  in  settling  and  carrying  oat 
the  various  details  of  construction,  the  charpe  to  capital  being  a 
decreasing  one  ;  so  that  when  construction  waa  practically 
completed  the  revenue  would  have  to  bear  the  whole 
those  charges,  which  he  had  no  doubt  it  would  well 
able  to  do.  An  item  which  appeared  on  the  accounts  U 
the  Hrst  time  was  that  under  ilie  heading  of  **  expenditure  relatii 
to  compensation  for  damage  and  cost  of  properties  acqu' 
£3,311.'  That  nmoiint  concerned  one  of  the  greatest  difficult!! 
that  they  Imti  hml  to  meet  in  ciirrying  out  their  works.  It  hi 
proved  to  bo  imf>08iBible  to  lay  down  large  quantities  of  maohin< 
in  thick]y-]x>pulated  districts  without  provoking  a  certain  number 
of  complaints  of  vibration  which  mignt  or  might  not  have  been 
juBtitied,  and  in  some  cases,  rather  than  incur  litigation,  they  had 
been  obliged  to  acquire  properties  closely  abutting  on  sonne  of 
their  fttations.  They  had  never  experienced  any  difficulty  in 
lotting  such  pro[>erty  as  they  had  offered  to  tenants,  and  they 
were  now  receiving  a  fair  rate  of  interest  on  those  purchases. 
Turning  to  the  revenue  account  (No.  4)  the  lirst  and  most  gratify- 
ing point  was  that  whilst  the  income  from  the  sale  of  current  had 
increased  35  per  cent.,  the  cost  of  production  had  only  risen 
nbout  4  \tcr  cent.  The  coal  bill  waa  of  course  the  great  item 
of  interest,  and  the  Directors  were  glad  to  find  their  antici- 
pations that  the  consumption  of  coal  would  not  increase  at  all 
proportionately  to  the  income  had  been  so  fully  veriBed,  and  they 
Lelieved  that  the  improvement  in  that  direction  would  become 
tftiil  greater  as  tlio  businei^o  increased.  They  would  notice  in  that 
account  for  the  first  time  the  introduction  of  a  depreciation  fund. 
As  he  had  mentioned  at  last  year's  meeting,  the  Directors  were  fully 
alive  to  the  necessity  of  providing  for  wear  and  tear  of  the  build- 
ings and  plant,  more  especially  as  regarded  accumulators.  It 
must,  however,  bo  borne  in  mind  that  their  buildinga  were  quite 
new,  that  their  plant  was  only  really  now  settling  down  into 
full  working,  and  that  all  the  money  spent  in  keeping  it  in  the 
perfect  order  necessary  for  successful  working  had  been  chained 
directly  to  revenue.  The  Directors  therefore  considered  that  tbey 
hod  fairly  met  the  necessity  of  the  cose  by  appropriating  the  snm 
of  £4,001)  to  that  purpose,  leaving  the  amount  to  ne  increased  year 
by  year  as  might  eeem  most  desirable  and  practicable.  The  Board 
ha<l  commencc<l  a  most  desirable  writing  off  of  the  item  of  prelimi- 
nary exi>ense8,  which  had  been  reduced  by  thesum  of  £1,000.  and  it 
would  begraduallyextinguiahod  by  future  reductions.  Aftermakin 
these  appropriations,  there  remained  a  balance  to  credit  of  not  profit 
of  £11,5.')8,  and  the  Directors  recommended  the  distribution  of 
£9,98U  as  dividend  at  the  rate  of  4b.  por  share,  leaving  a  final 
balance  to  commence  the  net  revenue  account  of  1893  of  £1,578. 
He  drew  particular  attention  to  the  Pixth  paragraph  in  the  report, 
and  in  which  thoy  referred  to  the  fuliilmont  of  the  anticipations 
more  thnn  once  expressed  as  to  the  decrease  of  working  expenses 
in  pru[X)rtioo  to  the  increase  of  business.  Thoy  regardea  that 
feature  as  a  proof  of  the  ultimate  prosperity  of  the  Company,  and 
the  more  they  could  employ  their  plant  the  more  economically 
they  could  supply  current.  The  main  difficulty  at  present  lay  in 
the  character  of  their  supply  to  the  reaidential  portion  of  txieir 
area.  As  a  rule,  private  consumers  did  not  benelit  them  to  the 
same  extent  as  commercial  customers,  and  that  required  some 
explanation.  It  would  surprise  many  of  them  to  learn  the 
varying  requirements  of  householders ;  some  considered  that 
10  lamps  would  be  sufficient,  others  required  many  hundreds, 
and  it  was  not  always  the  largest  bouse  that  contained  the 
greatest  number  of  efficient  lamps.  The  effect  of  that  upon 
their  supply  was  not  altogether  satisfactory.  The  small 
consumer  who  used  all  his  lamps  regularly  was  a  far  better 
Gostomer    for  the  Company  than  the    large  householder  whoae 
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oonn&l  consumption  bore  an  extremely  small  proportion  to  his 
mjkximum  requirementa.  The  Utter  would  two  or  three  timoe  a 
year  turn  on  all  his  lampa,  and  their  machinery  had  tg  be  prepared 
to  meet  thnt  emergency,  which  might  arrive  at  any  time.  They 
were  therefore  obliged  to  keep  a  cerUin  portion  of  their  maehi- 
nery  in  reserve  which  uuder  other  conditions  might  be  more 
profitably  erauloyed.  That  matter  hud  become  of  such  importance 
that  he  thought  that  they  would  apply  to  the  Board  of  Trade  to 
gat  It  rectified.  In  order  t-o  einphasii^e  his  remarks  concerniiiir  Ibe 
varying  yield  per  lamp  per  annum  from  different  consumera,  he 
mentioned  that  restaurants  and  other  establishment**  M'here  buai- 
oeea  wag  carried  on  during  lon^  hours  yielded  as  much  as  SOf*.  n 
lamp  yearly,  whereas  many  private  consumers  only  averaged  about 
23.,  or  oven  lesa,  and  in  one  or  two  extreme  cosea  the  return  was 
only  4d.  per  lamp  installed.  In  order  to  meet  those  fluctuations 
and  to  benefit  their  good  ou^stomerd,  they  had  recently  adopted  n 
sliding  ecaio  syetom,  which  exjierience  had  shown  was  well 
adaptod  for  the  purjwae.  He  had  no  doubt  that  the  time 
was  not  far  distant  when  an  effort  wonld  ha\e  to  be  iniule  to 
obtain  a  minimum  return  for  each  lamp  connected  to  their  mains. 
It  must  bo  understood  that  the  Company  did  not  keep  their  plant 
entirely  idle  to  co[«  with  possible  maximum  demands,  which  poutd 
never  all  arise  at  one  and  the  game  time.  They  bad,  therefore,  the 
power  of  allowing  an  ample  margin  tor  tjiUing  on  additional  lampe 
without  any  peroentible  increase  of  working  expenses,  with  the 
exception  of  a  arottll  quantity  of  atldilional  coal,  having  in  any 
case  to  be  incurred.  Experience  waa  now  teaching  them  how  far 
they  could  safely  increase  their  lamp  connection  beyond  the  number 
which  their  machinery  was  calculated  tosuijidy  at  one  time,  and 
in  the  light  of  that  experience  they  were  able  with  confidence  to 
fill  up  their  area  more  closely  than  was  origiimlly  anticipated 
would  have  been  possible  with  the  present  plant.  Coming  to  con- 
sider the  number  of  lamps  connected,  ho  drew  attention  to  a  wall 
diagram,  which  showed  that  the  number  at  the  end  of  1889  was 
10,600;  1890.  48.000  ;  1891,  H:^,(X>(J  ;  and  at  the  cbt*e  of  last  year, 
1*24.000,  whilst  down  to  the  middle  of  April  of  this  year  the 
quantity  bad  been  increased  to  l:i"»,*274  lamps.  Those  figures 
snowed  how  reguUrly  the  increu**e  had  grown,  and  from  the  uppli 
cations  now  in  hand,  they  had  every  ho{)e  that  that  steady  demand 
would  be  maintained.  With  regard  to  street-Ughting.  to  which  he 
referred  at  the  previous  meeting,  that  was  litill  tn  abeyance,  but  it 
was  possible  that  the  local  authorities  might,  call  upon  them  bo 
underUke  the  work.  They  did,  however,  not  intend  to  enter  into 
any  contract  for  that  pur[K>soexcept  on  fairly  remunerative  terms. 
The  complaints  which  had  arisen  at  one  of  their  stationff  of 
vibration  was  giving  them  great  cause  for  Bnxiety,  but  as  an 
action  was  iiendmg  he  was  unable  to  eay  much  on  the  matter. 
He  would,  however,  mention  that  their  enmneer,  acting  in  con- 
junction with  the  best  expert  advice,  haa  devised  a  plan  for 
patting  an  end  to  all  possible  ground  of  complaint,  and  t,hey  were 
saogume  that  the  results  of  the  works  in  progress  would  prove 
successful.  In  order  to  meet  the  payment  due  on  account  of  the 
Paddington  station,  which  had  recently  been  started,  and  to  pro- 
vide for  the  mains  laid  up  to  the  end  of  the  year,  it  had  been  neces- 
aary  to  incur  liabilities  tn  excenK  of  Uioir  present  capital ;  and  they 
had  further  ex[>endituro  to  provide  for  the  mains  which  bwl  yet  to 
bo  laid.  It  waa  therefore  necessary  for  them  to  issue  the  remaining 
1^,000  debentures,  and  a  circular  on  the  subject  would  shortly  be 
aent  out  to  the  shareholder?.  He  doubted  whether  there  was  any 
bettor  security  to  be  found  in  London  than  the  debentures  of  that 
Company.  As  he  bad  already  mentioned,  they  had  provided  for  a 
very  large  increase  in  the  consumption  of  light,  and,  therefore, 
whilijt  they  were  not  now  paying  a  large  dividend,  tlioy  wgtq 
laying  the  foundations  for  puyinga  much  larger  one  in  the  future. 
When  the  formation  of  the  Company  was  originally  contemplated, 
the  Directors  felt  that  electricity  as  a  motive  power  was  likely  to 
be  largely  used,  and  they  still  believed  that  would  take  place.  He 
had  recently  seen  Mr.  Crompton's  ap|>amtus  for  cooking  by  elec- 
tricity, and  ho  opine<l  that  that  would  eventually  take  a  very 
great  hold  not  only  in  large  but  also  in  small  houses  With 
their  extended  area  he  thought  they  were  likely  to  use  their 
current  for  working  purposes,  especially  as  cooking  would  be 
dono  during  the  day,  whifnt  the  light  for  illuminating  purposes 
would  be  most  generally  usod  at  night.  Considering  the  progress 
now  being  made  in  electricity,  ne  had  no  doubt  that  if  the 
shareholders  retained  their  holdnicr,  they  would  find  that  thoy  had 
one  of  the  aafent,  encouraging,  ami  Hteadtly  incrcui^ing  investments 
existing  in  London.  He  had  received  a  letter  from  a  customer  who 
said  that  he  estimated  that  electricity  cost  2o  per  cent,  more  than 
gas,  and  the  s^wakor  thought  that  if  the  current  could  be  prorUiced 
on  a  targe  scale,  and  at  only  25  per  cent,  more  than  goe,  many 
people  would  try  it.  The  Board  had  been  strengthened  by  Sir 
£yre  Shaw  taking  a  seat.  After  referring  to  the  former  connection 
with  the  Company  in  its  early  stages  of  Mr.  J.  Spencer  Balfour 
and  others,  ho  moved  the  adoption  of  the  report  and  accounts  and 
the  declaration  of  a  dividend  at  the  rate  of  48.  per  share. 

Sir  Oeorgo  Elliot,  Bart  .  seconded  the  motion. 

After  a  brief  di^cus^ion,  the  motion,  on  being  put,  was  unani- 
mously adopted. 

The  retiring  directors,  Sir  John  I'ender,  Sir  James  Anderson, 
and  Sir  Ceorge  Elliot  were  re  dec  tod,  and  Messrs.  Deloltte,  Dover, 
Griffiths,  and  Co.  were  ro-apfxntnted  auditors. 

Votes  of  thanks  to  the  Chairman  and  Directors  brought  the  pro- 
"iga  to  a  close. 


I^ndoa-Platino  Bra  ill  I  an  Telegr  Aph.  — The  Board  recommend, 
after  placing  £1,182  to  reserve,  a  dividend  of  4s.  per  share  for  the 
year  ]89*J, 


BUSINESS  NOTES. 


Oxford-atreet. —Messrs.  Wm.  Kameay  and  Co.,  Argyll-street, 
have  just  finished  a  large  electric  lighting  installation  in  Oxford- 
street  West,  London. 

Doroheater. — We  see  it  stated  bbab  arrangements  are  being 
made  to  light  the  town  of  Dorchester  with  electricity.  Mr.  Dale, 
C.E.J  electrical  engineer,  of  Sburborno,  is  the  promoter. 

Cbatluun  —The  electric  light  is  becoming  very  popular  in 
Chatham.  Measre.  H.  A.  C^uchman  and  Co.  nave  a  tine  installa- 
tion—the first  to  be  supplied  from  the  new  underground  mains. 

Hadraa  Kleotrlo  Tramways.- Mr.  S.  A.  Chalk,  managing 
director  of  the  Madras  Electric  Tramway  Company,  who  wifi 
reside  at  Madras,  arrived  at  that  city  from  Kngland  on  *J6th  ult. 

London  Branoh.— Messrs.  Wintielda,  Limited,  of  Birmingham, 
have  appointed  Mr.  Seymour  Cromen,  late  manager  to  Messrs. 
F.  W.  Reynolda  and  Co  ,  of  Southwark,  to  the  charge  of  their 
London  business  from  May  1. 

Oroenook  Yaobtlnf.— Mr  Thomas  Orr,  junior,  boatbuildor, 
Greenock,  ham  just  completed  a  5()ft    nteam  yacht,  which  haa  been 

f)urcha8e(i     by     Mr.    Clark.     Kilmarnock.      The    yacht    will    bo 
lamlsomely  titted  up  and  lighced  with  electricity. 

Karl's  Conrt  XztilbUlon. — Messrs.  Johnson  and  Phillips  have 
contracted  for  the  supply  of  upwards  of  200  Brockie-Pell  arc 
lamps  for  the  electric  lighting  of  the  buildings  and  grounds  of  the 
Gardening  and  Foroetry  Exhibition  to  be  oiiened  at  Karl's  Court 
next  month. 

PerBoaal.  — Mr.  Arthur  Bergtkeil,  of  Messrs  Bergtheil  and 
Voung,  sailed  for  the  Uniteid  St^ates  and  Chicago  by  the 
ss.  *'(iermanic,"  which  left  Liverpool  recently.  Mr.  Herbert 
Laws  Webb  is  in  England  for  a  short  time,  but  is  expecting  to 
return  to  the  States  shortly. 

City  Boslaeu.- Mr.  Todman,  amongst  other  work,  has   Htted  . 
installations  for  the  foUowing  :  Henry  S.  King  and  Co.,  Cornhill  ; 
Lloyd  s  Hank,  Luiiibard-street ;  Messrs.  Daw  and  Co  ,  new  premises, 
MonkwoU-street,  complete  installation  and  plant ;  Dombey  and 
Son,  Cannon-street,  and  others. 

City^  and  Sontta  Loadon  Railway  Company. —The  receipts 
for  the  week  endin^r  April  23  were  £861,  against  £H07  for  the 
corresponding  perioa  of  lost  year,  or  an  increase  of  £44.  The 
total  receiptfi  for  1893  show  an  increase  of  £1,266  over  those  for 
the  corresponding  perio<l  of  1892. 

Bombay. — Khan  Bahadur  M.  C.  Murzbao,  (-.I.E  ,  executive 
engineer  of  the  Bombay  Municipality,  has  submitted  to  the 
Municii^l  Commissioner  a  proposal  by  which  both  the  Crawford 
Markets  and  the  municipal  offices  can  be  lighted  with  electricity 
at  the  cost  at  which  the  Crawford  Markets  are  now  lighted  with  gas. 

Chance  of  Addreai. —The  National  Telephone  Company, 
Limited,  notify  that,  on  and  after  May  1  next,  their  otlioes,  so  far 
as  regards  their  metroj>olitan  business,  will  be  trant^ferrcd  from 
Oiford-court,  Cannon-street,  to  58  and  59,  London-wall,  E  C. 
The  head  offices  for  secretarial  and  provincial  business  will  remain, 
as  heretofore,  at  Oxford  court. 

BoT«.— Local  investors  are  being  invited  to  take  shares  in  the 
Hove  Electric  Lighting  Company,  Limited.  Almost  from  the 
starting  of  the  lighting  station  the  earnings  from  the  supply 
of  light  have  been  in  excess  of  the  expenditure,  and  each 
week  the  amount  has  steadily  risen.  Such  a  pro8|>crou8  position 
foreshadows  a  bright  future  for  the  company. 

Western  and  BraxiUan  Tolegrapb  Company.— The  Directors 
recommend  a  balance  dividend  uf  \s.  (id.  t*or  share,  making  a  total 
distribution  of  2^  por  cent  for  the  year  1892  The  reserve  fund 
has  been  increased  by  £15,tX)0,  leaving  £2,829  undivided.  The 
tratlic  receiuts  for  the  past  week,  after  deducting  17  per  cent. 
payable  to  the  London  Platino-Brazilian  Company   were  £2,937. 

Hndderofield.  —The  Huddersfield  Electric  Lighting  Committee 
are  prepared  to  receive  tenders  for  the  wiring  of  and  for  the  supply 
of  electric  light  fittings  for  the  electric  supply  station.  Plans  and 
«peciHciitions  may  be  obtained  upon  application  to  Mr.  A.  B. 
Mountain,  borough  electrical  engineer,  Oasworks-street,  Hudders- 
tield.  Sealed  tenders  to  be  addressed  and  sent  to  the  borough 
electrical  engineer  not  later  than  Tuesday,  the  9bb  day  of  May, 
1393. 

Lighting  In  Glasgow. — The  steel  and  iron  works  of  Messrs. 
David  Cotvillo  and  Sons,  Motherwell,  (dasgow.  have  recently  been 
lighted  throughout  by  Mesj^rs.  R.  I>.  Smollie  and  Co.,  of  Cloagow, 
by  means  of  arc  hira[>s  instead  of  oil  lights  of  the  Lucigon  type  by 
which  their  works  had  formerly  been  lighted.  Other  large  works  in 
which  electric  light  inat-allations  have  been  adopted  are  those  of 
the  Clydcbridgc  Steel  Cotnjiany.  the  iron  and  ammonia  works  at 
iShotts,  Coltness,  Calder,  and  (iovan,  and  the  city  sawmills  of 
Dixon,  Limited,  Glasgow.  These  have  been  erected  by  the  same 
firm,  who  are  evidently  doing  a  large  amount  of  private  installa- 
tion work  in  the  district. 

BemeraL — Messrs.  J.  D.  F.  Andrews  and  C«.  have  removed 
their  offices  from  41,  Parliament  -  street  to  their  works,  15, 
Man^ham-street,  Westminster,  where  the  business  will  bo  carried 
on,nf^  beforc.under  the  personal  direction  of  Mr.  J.  D.  F.  Andrevi's. 
Extensions  and  arrangements  have  been  made  to  facilitate  the 
manufacture  of  the  appliances,  materials,  plain  and  artistic  fit- 
tings of  Andrews's  concentric  wiring,  and  of  arc  lamps,  trans- 
formers, etc.,  as  well  as  the  svstem  of  mechanical  ventilation  by 
induced  air  currents  successfully  introduced  in  the  New  Law 
Courts  and  many  lar^e  steamships.  Tho  new  Hrm  do  not  under- 
take any  of  the  liabilities  of  the  late  partnership.  Prior  accounti 
will  be  paid  by  C.  Comins,  46,  Cannon-street,  London,  E.C. 
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We«t  Coast  of  Anortoa  ToZocrapli.— Tho  f^roea  income  for  the 
year  IS92  wm  f?'^  2\H.  l&*.  9a.,  against  05.61M.  I8e.  6d.  in  1801, 
and  in  order  to  continue  meeting  the  debenture  coupons  with  regu- 
larity, it  was  necessary  this  year  to  take  £10,287.  8b.  2d.  from  the 
reserve.  The  receipts  include  the  sum  of  £4,7S2.  ISs.  8d.  from  the 
Chilian  Oovemment  in  settlement  of  the  Company's  claim  for 
damage  to  the  cables  durinfs;  the  revolution  in  IH91.  The  totui 
expenses  were  £'21.919.  14b.  Sd.,  against  £'J4,4m  19t*  7d.  in  I8fll. 
A  concession  hns  been  obtained  from  the  <'hiiiiui  Government  for 
an  extension  of  the  Company's  cable  to  Talcahuano,  with  a  land 
line  to  the  city  of  Concepcion. 

Islington.  ~The  Highways  Committee  of  the  London  County 
Council  state  that  they  reported  on  2lst  February  last  ttiat  three 
applications  had  been  maae  for  provisional  orders  with  re^rd  to 
the  parish  of  Tplington,  one  by  the  Vestry  and  the  other  two  by 
companies  ;  and  that  they  had  suggestetf  to  the  Board  of  Trade 
that  preference  should  bo  given  to  that  of  the  Vestry.  The  Board 
has  since  intimated  that  the  applications  of  the  two  com[>anies  will 
not  be  proceeded  with  ;  and  has  forwarded  a  copy  of  the  order  in 
the  form  in  which  tho  13oard  proposes  to  issue  it  to  the  Vestry. 
The  principal  amendments  f«ug?ested  on  behalf  of  the  Council 
having  been  made  in  the  order,  they  oonnider  il  t^  he  satisfactory. 

Gantarbury. — The  terras  of  the  arrangement  under  which  the 
Canterbory  Town  Council  propose  to  nand  over  their  electric 
lighting  order  to  the  Canterbury  Klectricity  JSufipIy  Company. 
Luuitoa,  have  now  been  settled  and  the  document,  duly  nij^ned, 
sealed,  and  delivered.  The  company  refmy  the  Council  tiie  costs 
they  have  been  put  to  in  obtainine  the  order,  nnd  take  u\x)n  them- 
selves the  entire  responsibility  and  risks  of  tho  installation.  Tlie 
city  is,  we  believe,  in  no  wise  pledged  to  make  us©  of  the  now 
iUuminant,  but  the  company  are  required  to  be  prepared,  within  a 
period  of  two  years  from  April  14,  ISO.*),  with  supplie'*  available 
for  poaeible  customers  throughout  the  pr^'^ater  [wirt  of  tho  city 
Powers  of  purchase,  under  certain  conditions,  are  also  given  to  the 
city  authority.  It  now  only  remains  to  obtain  the  approval  of  the 
Board  of  Trarle  to  the  scheme. 

HndderifleKl. —At  the  last  meeting  of  the  Huddersfield  Town 
Council  it  was  rejiorted  that  the  tenders  of  the  Electrical  Con- 
struction Corporation,  of  Wolverhampton,  for  the  f'upply  of  main 
switches  and  fuses,  and  of  the  W.  T.  Henley  Coiniiatiy  for  the 
supply  of  cables,  had  been  accepted,  and  that  tne  electrical 
engineer  had  been  instructe<l  to  pi-oceed  with  the  procurinji  of 
another  200-un it  plant.  In  reply  to  a  (juestion,  Councillor  rfarton 
8t«ted  that  the  applications  already  receive*!  for  infitnltations  of 
the  electric  light  were  more  numerous  tlian  could  be  onm[)li(Hl 
with,  with  their  present  machinery,  during  tho  coming;  wintor. 
They  bad  been  obliged,  therefore,  to  increase  t[ieir  machinery  by 
one  third,  and  this,  they  believed,  would  be  ample  for  the 
requirements.  The  Council  expressed  satisfaction  with  this 
answer,  and  the  minutes  of  the  committee  were  conHrmod. 

Cardiff.— A  meeting  of  the  Cardiff  Electrical  and  Lighting  Com 
mitt«e  was  held  in  the  Town  Hall  lost  Friday,  when  there  were 
present :  the  Msyor  (Mr.  W.  B.  Vaughan),  in  the  chair  ;  Aldermen 
JacobB  and  P.  Carey,  and  C-ouncillora  \V.  Evans,  Trounce, 
Oerhold,  J.  H.  Cory,  Jenkins,  Short,  Munn,  and  Andrews,  with 
the  borough  engineer  (Mr.  \V.  Harpur).  The  meeting  hod  been 
convened  tor  the  election  of  a  lighting  inspector,  and  the  testi- 
monials of  the  several  candidates  having  been  read,  the  committee, 
after  careful  consideration,  appointed  .Mr  Charles  Irwin,  of 
Cathays.  The  Mayor  announcou  that  the  work  in  connection  with 
the  electric  lighting  works  had  been  started,  and  that  tenders  for 
the  works  would  be  out  by  the  next  meeting.  Ho  suggested  that 
a  clerk  of  the  works  bo  at  once  appomted  to  8u[jerintend. 
Alderman  Jacobs  proposed  this,  and  it  was  agreed  to  unanimously. 

BrailUan  Submarine  Tele^aph  Company,  Limited. — The 
report  for  the  half  year  ende<l  December  'i\  states  that  tho 
revenue  amounted  to  £113,891,  and  the  working  expenses  to 
£24,536.  After  providing  for  debenture  interest,  sinking  funds, 
and  Income  tax,  there  remains  a  balance  of  £7'4,9'27  ;  to  this  is 
added  £3,073  brought  forward  First  and  second  interim  divi- 
dends, amounting  to  £39,000,  have  been  paid,  and  £35,000  trans- 
ferred to  the  reserve  fund,  leaving  £4,000  to  be  carried  to  the  next 
aooount.  The  receipts  for  the  huif-yoar  include  the  sum  of  £1,500 
dividend  to  June  30,  1892,  on  the  Company's  slmres  In  the  African 
Direct  Telegraph  Comjiany,  Limited.  In  accordance  with  the 
provisions  for  rejiayment  of  the  Hrst  infnie  of  debentures,  dated 
July  31,  18S4,  177  bonds,  representing  £17  7<X),  were  drawn  on  the 
17tD  inst.  for  payment  at  par  on  July  31  next.  This,  with  the 
previous  drawings,  will  make  a  total  repayment  of  £131,300,  leav- 
ing £18,700  of  the  first  Issue  of  debentures  outstanding. 

City  Lighting. —The  City  of  London  Electric  Lighting  Company 
give  notice  that,  unless  unforeseen  circumstances  arise,  electric 
energy  will  be  laid  on  within  the  next  few  months  in  tho  following 
areaa  :  (1)  Fetter-lane  sub-area,  bounded  bv  High  Holborn,  Su 
Andrew's-atreet,  Shoe  lane,  Fleet-street,  and  western  C'ity  bouri- 
dary ;  (2)  St.  Andrew 's-hiil  sub-area,  bounded  by  Ludgate  hill, 
St,  Paul'schurchyard,  Uodliman-street,  St.  Paul's  Wharf,  Uiver 
Thames,  and  New  Bridge  street ;  (3)  Warwick -square  sub-area. 
bounded  by  Newgate- street.  St.  Paul's-churchyard,  Ludgate-hiU, 
and  Old  Bailey  ;  (4)  Crosby-square  sub-area,  bounded  by  Old 
Broad-street,  Wormwood  street,  Houndsditch,  St.  Mary  uxe,  and 
Leadenhall-9treet  ;  (5)  Bartholomew-close  sub-area,  bounded  by 
northern  City  boundary,  Aldersgate-street,  St.  Martin's-le-Grand, 
Newgate-street,  and  Holborn  viaduct ;  and  (6)  Falcon-aqnaro  sub- 
area,  bounded  by  Jewiu-street,  Fore-street,  Aldermanbury,  Gres- 
ham  street,  and  Aldersgate-street.  Consumers  will  be  connected 
up  in  the  order  of  application,  provided  they  are  ready  to  receive 
current  when  the  company  ii*  reii^ly  to  f*upply.  To  enable  the 
vompAuy  to  tanke  timely  proviaion,  afj  applications  should  be  tent 


in  as  early  ai  possible.    Forms  of  application  and  all  partiouUrsj 
ean  be  ootained  at  the  office,  I  and  2,  Great  Wincheflter-Btreefc.j 

KUlnmey. — A  company  has  been  formed  under  the  title  of  th 
Killurney  ^^loctric   Light  Company  by  Mr.   C  E.  Leahy,  who 
obtained  a  provisional  oi-der  for  the  lighting  of  Killarney. 
of  giving  the  contract  for  the  supply  and  erection  of  the  { 
a  contractor  as  in  the  usual   way,  the  company  have  app 
Mr.  Victor  A.  H.  McCowen  as  their  engineer,  to  prepare  plans  i 
suecifications      Contracts  tiave  been  placed  withdifloreut  firms  fa 
tne  machinery,   mains,  pipes,   etc.     The  erection  of  tho  planb^ 
laying   of  mains    and  installing  i^   being  carried   out  under  the 
supervision  of    the  com^iany'n  engineer.      Since   the   provisioaa 
order  was  applied  for  the  price  of  gas  has  been  reduced  2S  i 
cent.  ~-i  •?.,  from  7s.  6d.  per  1,000  cubio  feet  to  Ss.  9d.  per  1.0 
cubic  feet,  which  ia  the  present  priee.     The  maximum  price  fat 
current    will    be   6d.    per    B.T.U.,    and    as    tho    company   h&n 
very    tine   water  |>ower,   they  expect    to    bo    able   to    ooa 
Bucca^sfully  with    the  gas.     The  Killarney   jieople  were 
to  a  display  of  the  lights  la^tt  week   in   the  company's  ofiice,  ' 
they  were  also  shown  that  the  current  could  be  ^used  for  cookin 
puri^scs  and  ci^ar-lighting.     All  appeared  to  be  greatly  pie 
with   the  brilliancy   and   steadiness  of  the  light,  and  orders 
coming   in  for  hotels,  shops,  and  private  houses.     The  compan|! 
deserve  to  be  encouraged  in  their  project  :  they  did  not  expect  i 
order  before  the  lights  were  shown.     An  advantage  to  the  town  i^ 
also  the  way  in  which  they  have  caused  a  reduction  in   the  pr 
of  gftS. 

Bonmemontli  —At    tho   meeting    of  the   Bournemouth    Ton 
Council  lost  week,  tho  Lighting  Committee  reported  the  receipt  oC'1 
a  letter  from  the  Local  Covernment  Board,  enquiring  whctlier  tbej 
Town  <*ouiicil  intende^l    themselves   to  generate  or  manufactun 
electricity,  anJ  stating,  if  that  be  the  case,  they  may  not  generaU 
or  nmiiufacture  electricity  unlest^  they  have  obtained  power  to 
fto  by  provisional  order  under  the  Electric  Lighting  Acta, 
committee  recommcnde<d  that  the  town  clerk  be  instructed  to  take] 
the  necessary  steps  to  obtain  the  grant  of  a  license,  and  that  appU% 
cation  be  made  to  the   Local  (Jorernment  Board  for  sanction  I 
borrow   the  cost  of   the   works   necessary   for  distributing  elec-1 
tricity   pending     the    grant     of     the   license.       The    commltteoj 
tUso    reported     that    they    had    instructed    the    town    clerk 
cnriuire  whether   and  u^ion   what   terms  the   Bourrwmouth  an^ 
District   Electric    light   Company   would  supply   electricity   fo 
lighting   their  pier   and   ploosuro  grounds,   the   Corporation    pra*J 
viding    tho    lampH  und  means  of  distribution.        In    reply   to 
cjuot<tioM,  the  Surveyor  stated  that  the  estimated  cost  of  the  workaj 
for  distributing   Uio  electricity  for  pier  and  gardens  was   £3,2" 
In  reply  to  Councillor  Webber,  the  Town  Clerk  said  he  did   n 
anticipate  that  their  application  for  a  license  would  be  opposed  I  _ 
tho  eUiCtric  light  conMHiny.     The  light  was  only  intoiided   for   th^i 
use  of  tho  Council.     Even  if  there  were  opposition  tho  cost  wouh 
not  be  very  great.     Replying  to  Councillor   Lawson.   the  Tow 
Clerk  snid  the  cost  of  a   license  would   probably  be  from  £50 
£10<>.     It.  would   be  five  or  tU   months  before  a  license  could 
granted      The  report  was  adopted, 

Klectrloal  Cranos. — The  Southampton  Hnrbour  Board  have 
recently  ordered  t»o  electrical  cranes  to  be  placed  on  the  town 
quay  there,  and  the  contractors  for  the  work  are  Messn.  J.  H, 
Stattcr  and  Co  ,  of  We**train8ter,  electricians,  who  have  entrust«d 
the  greater  (Hirtion  of  the  undertaking  to  Messrs.  Stothert  nnd 
Pitt,  Limited,  the  well  known  engineers  and  ironfounders,  of  liath^j 
They  carry  a  maximum  load  of  three  tons,  and  are  so  constructed! 
that  they  can  be  moved  along  the  quay  to  any  point  requL 
They  are  worked  by  two  separate  electric  motors,  the  requisite 
current  being  ^lupplied  from  the  town  mains.  The  load  is  lifted  b$ 
one  motor  while  the  other  revolves  the  machine,  both  being  worke 
by  worm  and  wheel  gearing.  There  is  a  B(>ecial  arrangemeofk 
for  stopping  the  mechanism  in  case  of  any  interruption  with  f 
electrical  current.  The  jwwer  is  transmitted  to  the  snatch-blo 
pulley  through  a  patent  electrical  transmitter,  manufactured  by  i 
Bristol  firm,  and  the  load  is  lifted  by  steel  wire  rope.  I^ast  weefi 
the  cranes  were  bested  on  the  premises  of  Meesrs.  Stothert  and. 
Pitt,  in  the  Lower  Bristol-road,  in  the  preeence  of  the  Mayor  ofj 
Bath,  the  Mayor  of  Southampton  [Mr,  Lemon),  and  a  number 
members  of  the  Southampton  Harbour  Board.  The  teet  provetll 
very  satisfactory,  and  the  Mayor  of  Southampton  expressed  th 
pleasure  it  h»rl  nHbrded  tho  fleputntion  and  himself  to  visit  th 
works,  which  he  sf:ioke  of  in  complimentary  terms.  Meesrs.  Statt 
and  Pitt  thanked  Mr.  Lemon  for  his  kind  remarks,  and  said  the 
had  endeavoured  to  put  into  the  machinefl  the  beet  work  poeslbh 
Subsequently  another  crane  In  the  yard,  similar  to  the  huge  bio 
setting  Titan,  recently  manufactured  by  Messrs.  Stothert  and  ViV 
Limited,  was  satisfactorily  tested,  the  maximum  load  carried  bf 
this  being  1^0  tons. 

Soorborougli. — There  are  signs,  says  the  Scariwrough  Post,  that 
the  Scarborough  Electric  Lighting  Company  are  getting  ener- 
getically to  work.  The  laying  of  the  pipes  for  the  company'^ 
mains  was  commenced  on  Friday  last,  tnree  gangs  of  men  of  IQ 
each  getting  lo  work,  one  at  the  works'  enclj  one  in  tho  VaUejJ 
nnd  one  by  the  station  and  through  the  drive  into  the  ValleyJ 
Tho  pipes  at  the  Seamer  road  end  are  of  Oin.  diameter,  and  owin 
to  an  awkward  curve  thoy  are  occupying  more  time  to  lay  1' 
was  at  first  thought  would  be  the  cose.  Fair  progress  has,  ho« 
ever,  been  made  ;  and  of  the  whole  length  to  the  comer  of  We 
borough  about  one-6fth  is  complete,  it  being  hoped  to  tinisb  th 
remainder  of  this  portion  by  about  the  middle  of  next  week, 
each  section  of  pipe  from  junction-box  to  junction-box  is  laid.  < 
plain  galvanised-iron  wire  is  laid  through.  This  has  been 
cause  of  considerable  comment,  many  people,  auppoeiag  it 
the  supply  cable,  asking  if  it  was  not  oangcroue  to  lay  ao  an 
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snUted  wire  in  metal  pipes  I  A  rope  will  be  drawn  throvi|;h 
the  eections  by  ihe  aid  of  this  wire,  and  the  cables  in  haU-mile 
lenffthi  will  then  be  threaded  through,  another  wire  nccomponyin^t 
BO  that  the  succeeding  cabloa  may  Be  threaded.  Up  to  a  point  in 
the  Valley  four  cables  will  be  placed  in  the  pii>es— two  lead  and 
two  return--but  there  will  bo  room  for  12.  The  tninsformer- 
boxoe  will  be  let  tlush  into  the  pavement,  the  pipes  being  jointed 
to  them  with  indiarubber  waahers.  The  covers  will  be  Bcrewed  on, 
an  indiarubber  joint  preventing  the  entry  of  the  wet.  Mean- 
while, while  the  mains  are  being  pushed  on  with  all  possible 
speed,  capital  progress  is  boiui^  maclc  with  the  workA  In  about 
uioUier  month  the  roof  will  bo  on  :  the  boiler.s  nro  to  be  deli\ereii 
this  week,  and  the  enginctt  have  already  been  tested  so  tliat  the 
dynamos  and  engines  can  be  set  up  almost  immediately  after.  A 
large  area  of  the  reservoir  has  been  dug  out -in  fact,  capital 
proeresa  has  been  made.  The  contract,  it  may  be  mentioned 
incidenUUly,  has  been  given  out  for  lighting  St.  James's  Church  by 
electricity. 

London  Uains.  — The  Highwayu  Committee  of  the  London 
County  Council  have  consideretl  a  notice,  date<l  March  28th,  1893, 
from  the  St.  James's  and  Pall  Mall  Klectric  Light  (Company  of 
intention  to  lay  mains,  consisting  of  armoured  cables  laid  in  the 
ground,  or  of  insulated  cables  drawn  into  bitumen  crutes  or  iron 
tubes,  in  the  following  streets:  Air  street,  Archer  street.  Argyle- 
place,  Aruadel-stroet,  Beak  street,  Bentinck-Atreet,  Berwick- 
street,  Bridle-lane,  Boyle-street,  Brewer-street,  Cnnton-streefc, 
Clifford -street,  Cork-street,  Donman-stroet,  Edward-street, 
Fonberte-place,  Great  WindmUl-street,  (ilaashoupe-Btreet,  Creen'e- 
court,  HeddoQ  street  and  court,  HiU'e-place,  HopUins-stroet, 
Has  band- street,  In^e.stre-court,  Komp'e-court,  King-street, 
Leicester -street,  I^xmgton-stroet,  I>ower  James-street,  Lowqt 
John  street,  Little  Marlborough-Htreot,  Little  Pulteney  street, 
Lownes-court,  Marlborough  court,  mews,  and  row.  Marsh  all-street, 
New  and  Old  Burlington  streets,  New-street,  Noel-street,  Peter- 
street,  Portland -street,  Pulteney-atreet,  KamilUes-slreet,  Kegent- 
place,  Rup>ert-8troet,  Savilerow,  Sherwood-street,  Tyler  street 
and  court,  Upper  James-street,  Upper  John  street,  Upiwr 
Rupert-street,  Vigo  street.  Vine-street,  Walker's-court,  \\  ar- 
dour-street. Warwick -street,  and  West-street.  They  recommend 
that  the  sanction  of  the  Council  be  given  to  the  works  referred 
to  upon  condition  that  the  coin^mny  give  two  days'  notice 
to  the  Council's  chief  engineer  before  commencing  the  works; 
that  the  covers  of  the  street  boxes  to  be  used  be  KU]i[>orlc/i  on  3tn. 
Vork  stone  j  and  that  before  any  ntrcct  boxc«  are  constructed  the 
designs  for  and  the  propose<l  j^wsitions  of  them  shiiLl  bo  submitted 
to  and  approved  by  the  Council's  chief  enpinecr.  TJio  committee 
have  also  considered  a  notice  dated  April  18,  1S93,  from  the  House 
to-HoQso  Electric  Light  Supply  Comjwiny,  of  intention  to  lay 
mains  in  Phiibeach-gardens.  The  proposed  works  are  unobjec- 
tionable, and  they  recommend  that  Lne  snnction  of  the  C<^unci1  he 
given  to  the  works  referred  to  upon  condition  that  the  company 
give  two  days'  notice  to  the  Councir*  chief  engineer  before  com- 
mencing the  work  ;  that  no  pipes  of  a  larger  diameter  than  6in, 
shall  be  used  ;  that  the  street  boxes  shall  be  of  the  pattern 
approved  by  the  Council  ;  and  that,  as  an  additional  precaution 
against  accident  through  defective  insutation  of  the  mains,  each 
of  the  street  boxes  shall  be  provirled  with  an  inner  as  well  as  an 
enter  cover,  the  two  insulated  from  each  other  us  far  as  prac- 
ticable, and  that  the  outer  cover  shall  be  efficioiitly  connected  to 
earth. 

Water  Power  In  Sootlaad — The  Glasgow  Hfirahl  is  pubtiiihiiig 
A  series  of  articles  on  *'  Electricity  as  an  Illumlnant."  In  the 
fourth  article  the  writer  thus  refers  to  the  utilisation  of  water 
power  in  Scotland  :  *'  Of  late,  especially,  much  attention  has  been 
directed  to  another  source  of  mechanical  energy  for  puriiories  of 
electric  lighting — we  refer  to  falling  water.  Thin  natural  source 
of  power  Las  been  used  by  thecivilieed  nations  of  the  pa«t  for  very 
many  centuries,  and  it  is  still  used  in  thiii  country  though  only  to 
a  comparatively  minute  extent,  notwithstanding  the  mooerii  Hteam 
and  other  engines.  Though  water  power,  owing  to  some  extent  to 
its  scarcity  or  inaccessibility  and  to  ihe  cheapness  of  coal  whore 
power  is  most  needed,  is  so  little  used,  yet  the  case  is  very 
different  in  other  countries.  It  is  computet!  that  in  the 
whole  of  the  United  States  of  America  36  per  cent,  of 
the  power  used  in  manufacturing  is  water  power.  It  is  also 
estimated  that  the  available  water  power  from  falls  in  Switaerlaud 
is  equal  to  582,000  h. p.,  of  which  80,000  h.p.  is.  it  is  believed, 
utilised.  An  exceedingly  interesting  scheme  of  this  nature  for 
the  lighting  of  Homo  by  electricity  transmittetl  from  a  distanco^ 
waa  euooessfully  (jiiTie<i  out  nine  months  ago.  The  water  power 
is  obtained  from  the  falls  of  the  Hirer  Arno  at  Tivoli,  17  miles  from 
Rome.  Conveyed  from  the  faHs  along  an  old  Roman  oquoduct, 
the  water  posses  into  a  great  wrought-iron  pipe.  ItiOft.  high  and 
fully  5ft.  in  diameter,  which  is  kept  full  by  the  water.  This  great 
vertical  pressure,  or  head  of  water,  is  transmitted  to  a  ntation  near 
by  where  it  branches  into  thr^e  channels,  each  feeding  three 
turbines  drivmg  dynamos,  The  electric  energy  thus  prwluced 
at  the  dynamos  at  Tivoli  is  equivalent  to  2.70U  h.p.,  and  it 
is  transmitted  by  four  cables  along  the  17  miles  of  inter- 
vening space  to  Rome  at  a  pressure  of  5,  t(X)  volts  and  a  curronc 
of  42  amperes.  The  insulatod  cables  contain  altogether  100  tons 
of  copper,  and  20  per  cent,  of  the  electric  energy  at  the  dynamos 
at  Tivoli  is  lost  on  the  way  to  Home.  All  the  data  here  given  are 
believed  to  be  otlicial,  yet  in  many  well  informed  quarters  it  is 
believed  that  the  question  of  the  utilisation  of  power  from  water- 
falls, for  reasons  partly  referred  t'O  in  this  article,  is  not  likely  to 
receive  much  further  ()ractical  development  in  Scotland,  and  the 
efficiency  claimed  for  it  abroad  in  many  places  is  to  be  doubtecL" 
Thit  opinion  is  not  very  encouraging  to  electrical  engineers  in 


Scotland  :  we  should  think  on  the  contrary  that  in  Scotland,  as  in 
Switzerland,  a  large  development  of  the  utilisation  of  water  power 
will  come.  It  is  true  that  there  coal  is  cheap,  while  it  is  dear  in 
SwitKcrland  and  Italy,  but  the  progress  of  systems  for  trans- 
mitting power  will  surely  lead,  we  should  fancy,  to  the  practical 
developments  desired. 

Cdlnbargh  — A  meeting  of  Edinburgh  Town  Council  was  held 
last  Friday,  for  the  special  purix>Be  of  considering  the  report  by 
the  Lord  Provost's  Committee,  recommending  that  the  Magistratea 
and  Council  retain  the  electric  light  undertaking  in  their  own 
tian-lh.  A  ileputation  was  received,  and  Mr.  h\  V.  T'ooper, 
advocate,  read  a  ]>etition  against  the  proposal.  He  urged  that 
the  city  should  not  incur  a  debt  of  Jt:100,000  ;  that  electric 
lighting  was  in  the  "experimental  stage.*'  He  hoped  the 
lighting  would  be  taken  up  by  a  company — any  company. 
The  deputation  having  withurawn,  the  Lord  Provost  Russell 
moved  the  adoption  of  the  report.  In  looking  at  the  bistorv  of 
the  question  in  Edinburgh  he  pointed  to  the  experience  whicn  in 
the  early  eighties  they  in  Edinburgh,  had  had  of  an  installation  in 
Princes-street.  That  was  not  (}uite  a  success,  partly  owing  to  the 
fact  that  the  matter  was  very  now,  that  the  work  was  not  carried 
out  OS  it  would  be  done  nowadays,  and  that  the  requirements  of 
the  public  and  of  the  Board  of  Tnide  were  not  so  severe  as 
they  were  now.  lie  thought  the  history  of  the  past  should 
show  them  that  they  ought  to  keep  this  undertaking  in 
their  own  hands.  It  had  been  aaia  that  electricity  waa 
still  in  an  ex^terimcntal  stage,  but  he  took  it  that  the  experi- 
mental stage  lasted  until  they  could  show  that  it  was  able  to  pay. 
They  coula  show  a  long  list  of  companies  and  of  towns  that  were 
able  to  make  electric  lighting  pay.  Therefore  the  experimental 
stage,  eo  far  as  they  were  concerned,  and  as  far  as  any  serious 
risk  of  loss  wan  concerned,  was  past ;  but  the  experimental 
stage  in  which  improvomcRts  were  stiU  possible  existed.  If 
thoy  hantlcil  over  the  work  to  a  company  every  improvement 
would  be  ado[>ted  by  them,  and  they  should  at  some  future 
time  have  to  buy  over  these  improvements  at  a  fancy  price.  The 
history  of  their  ac(|aisition  of  the  gas  and  water,  ana  the  negotia- 
tions in  regard  to  the  tramways  presented  the  same  difficulties. 
He  ai^kod  the  Council  to  follow  the  example  of  the  Corporations  of 
Olosgow,  Aberdeen,  l>undee,  and  other  Scotch  towns,  and  take 
the  works  into  their  own  hands.  Mr,  Mitchell  Morrison  seconded. 
Though  in  favour  of  a  company  taking  the  lighting,  he  was  hound 
to  say  that  the  argument  in  favour  of  the  city  taking  up  the 
undertaking  outweighed  those  on  the  other  side.  Bailie 
Walcot  movod  an  amendmcni  to  recommit  the  subject,  with 
inatruetionfi  to  endeavour  to  loaso  Ihc  work  of  electric  lighting  on 
such  terms  and  conditioit>^  an  would  warrant  the  Cor{)oration,  as 
ncLiiig  for  the  public  at  large,  in  accepting  it.  He  [M>inted  out 
tliat  the  control  of  the  drainage,  the  water,  and  the  gas  were  three 
things  in  which  every  inhabitant  was  interestocl.  They  were 
purely  ciliKOn  work,  and  affected  all  in  the  city.  But  that 
was  not  the  cat^e  with  the  electric  light.  Ic  won  a  luxury 
that  ivould  be  available  only  for  those  who  were  able  to 
afford  it.  Mr.  Colston  isecoijdod  the  amendment.  Mr.  Kinloch- 
Aiideison  said  he  had  given  notice  of  a.  motion  to  hand 
over  the  electric  lighting  to  the  Oas  Commission,  but  after 
hearing  his  Ixirdship's  remarks  he  withdrew  the  notice  of  motion 
and  Bup[>orted  the  motion.  But  he  wished  to  point  out  that  when 
the  (tos  Commission  was  formed  there  wn^  virtually  a  partnership 
entere*!  into  between  the  Corjwrations  of  Edinburgh  and  Leith, 
and  that  he  rofjarded  this  propowul  jis  a  violation  of  the  jwrtner- 
ship.  After  further  di^ui^ion  the  Lord  Provo(<t's  motion  that  the 
Corporation  should  take  the  lighting  in  their  own  hands  was 
carried  by  20  votes  to  10.  We  congratulate  the  Corporation  on 
the  result. 

Brlatol. — The  Bristol  Electrical  C'Ommittee  in  their  report  pre- 
sented to  the  Town  Council  meeting  lant  week  stated  that  in  the 
original  estimate  of  £66,000  for  the  installation  of  the  electric  light, 
nothing  was  allowed  for  the  purchase  and  preparation  of  the  site 
of  the  central  station— only  £5.00(J  for  buildings  and  alterations. 
Tho  committee,  however,  found  the  soil  so  treacherous  that  a  large 
sum  hud  to  be  expended  on  the  pre^iaration  of  the  site  (which  is 
Corporation  property),  and  in  addition  the  committee  had  erected 
larger  and  therefore  more  costly  buildings  than  were  at  first  in- 
tended, so  that  instead  of  £66,000  being  the  cost  of  the  installation 
it  would  be  £83.000.  Arrangements  had  already  been  made  to  borrow 
£50,(X)()  from  the  Leeds  Corporation  and  £16,0(X)  of  the  truateee  of 
the  Bristol  (leneral  Hospital,  both  sums  at  3^  per  cent.,  and 
both  repayable  in  a  quarter  of  a  century.  Councillor  Charles 
Wills  moved  the  adoption  of  that  portion  of  the  report  recom- 
mending that  £50,OiX>  be  borrowed  from  the  Leeds  Corpora- 
tioa,  and  £16,0iX>  from  the  trustees  of  the  Bristol  Oeneral 
Hospital,  both  amounts  at  3^  per  oent.  He  felt  that  the 
Council  would  not  fail  to  confirm  the  resolution.  They  would 
see  that  the  money  would  be  repayable  in  25  years.  Alderman 
Sir  (teorge  Edwards  seconded  the  resolution.  Councillor  Gihnore 
Barnett  said  before  that  was  put  he  should  like  to  know  whether 
the  money  could  not  be  obtained  at  less  than  3^  per  oent,  and 
why  it  should  be  raised  by  loan  instead  of  tho  issue  of  stock  ?  He 
noticed  that  the  Somerset  County  Council  tho  other  day  obtained 
all  the  money  required  at  3  per  cent.  Insignificant  places  like 
Reading  and  Rhyl  seemed  to  be  able  to  borrow  at  lees  interest 
than  the  great  city  of  Bristol.  Alderman  Sir  George  Edwards 
asked  whether,  under  the  circumstances  named,  tne  amount 
borrowed  was  to  be  re[iaid  in  25  years.  Councillor  Barnett 
replied  that  Government  would  not  allow  &  loan  or  stock 
to  be  negotiated  on  the  part  of  the  city  — a  sink ing  fund 
had  to  M  provided.  Ho  did  not  move  any  amendment, 
but    ho    thought    it   was    extraordinary   that   Bristol,    with   all 
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iU  advADtag«A,  lud  to  borrow  money  at  a  higher  rate  khan  other 
plaoee.  He  thoa^ht  that  the  Finance  Committee  ouj^ht  to  take 
the  matter  into  consideration,  becauae  a  (^reat  saving  might  be 
•ffeoled.  The  city  required  a  large  amount  of  money,  and  would 
reouire  aoon  at  least  a  niilUon  sterling.  If  thi<i  were  offered  to 
puoUc  competition,  he  believed  thut  the  terms  obtained  would  be 
very  much  better  than  now  secured.  He  trusted  that  the  matter 
would  have  the  serious  attention  of  the  Finance  Committee. 
Alderman  Sir  ('corge  Edwards  asked  whether  the  towns  Mr. 
Barnett  had  mentioned  a?  j^ttinu:  their  money  at  a  cheii|>er  rat« 
i»aid  the  intereel  tm  they  pro|)oaea  to  do.  Councillor  Barnett  said 
he  could  not  say  whether  thot»e  towns  would  pny  their  interoitt 
half-yearly,  but  he  ar^cued  chat  this  had  nothing  to  do  with 
the  matter.  Alderman  Sir  iieorge  Edwarda  pointed  out 
that  it  did  make  a  great  ditfereoce,  as  people  -would  not 
tend  money  at  the  Bame  rates  anleae  paid  as  they  proposod. 
Councillor  Burnett  said  if  Birmingham  wanted  to  borrow  i:*i6,(JO0 
for  civic  purpOMM*  they  would  \t*fue  stock  by  way  of  raiding  it, 
whereas  if  Brij^tol  wanted  a  similar  num  they  borrowed  it  on  loan 
at  u  higher  rate  of  interest.  Councillor  Twigga  remarked  that  he 
was  noL  Nitifified  that  the  citizens  wore  wi^e  under  the  present  con- 
dition of  things,  with  money  getting  cheaf>er,  in  borrowing  at  8o 
high  a  rat«as  3^  ]>er  cent.  He  presumed,  however,  that  the  com- 
mittee could  not  obtain  the  money  upon  better  terms,  othei wiw> 
they  would  not  recommend  the  Council  to  accept  their  recoin- 
mendfttion.  The  motion  was  then  adapted.  Councillor  ChatleA 
Wills  Hatd  that  f^ince  the  report  hod  been  placed  in  his  hands  he 
hod  seen  Mr.  Freecej  and  he  was  led  to  believe  that  he  would  be 
able  to  place  before  them  more  ath  antageous  tignrof,  and  ho  a^ked 
permission  therefore,  to  withdraw  that  part  of  the  report  until 
the  next  meeting. 

Light  Mtd  Power  at  Manohester.— A  correspondent  signing 
himself  *'  Motor,"  critici^e^  the  Manchester  Corporation  olectric 
lighting  scheme  in  the  MattchrjUcr  (fitardtnu.  He  complains 
'*  that  the  scheme  in  not  being  worked  on  business  principles. 
InKtead  of  adopting  cheap  fuel  gas  as  a  means  of  producing  the 
(»ower  reiiuifite  for  generating  electricity,  they  have  erected  an 
ugly,  coctly,  and  c|uice  unnecessary  chimney,  and  are  going  to  use 
steam,  which  will  cotft  them  twice  as  much  per  horse-power  as  gas. 
Then,  by  way  of  Htimulating  consumption,  they  have  managed  to  so 
befog  iind  bewilder  the  ordinary  citv  tradeemnn  that  not  one  man 
in  50  nod  the  remotest  idea  how  much  the  light  wilt  cost  him  if  be 
adopts  it.  A  mixed  arrangement  of  charge  by  meter  and  rental 
per  lamp  has  been  devised,  which  is  needlessly  complicated  and 
ought  to  be  abrogated.  The  price  ohould  be  reckonixi  either  one 
way  or  tbe  other.  In  one  of  the  Lancashire  watering-placet* — 
Morecambe -the  price  to  all  shopkeepers  is  £1  a  year  per  tamp  ; 
and  to  private  houses  6d.  per  Board  of  Trade  unit.  The  result  is 
that  the  demand  bos  from  the  very  b^inning  been  ahead  of  the 
supply,  and  the  directors  are  just  now  busy  doubling  their 
plant,  having  hundreds  of  unsatisfied  applicante  down  in 
their  books.  *  Even  the  fried  fish  and  tripe  shops  have  got 
it/  I  am  informed.  But  in  Manchester  evoi^ono  eieeins 
afraid  of  venturing,  for  no  one  can  telt  exactly  what  it  will 
cost,  and  that  in  a  place  of  businoes  is  a  fntal  objection.  There  ia, 
however,  one  most  important  field  which  our  conscript  fathers  fteem 
inclined  completely  to  ignore,  and  thnt  ih  the  ubo  ot  electricity  for 
motive  power.  To  unsure  the  economical  working  of  a  central 
ffupply  station  it  i»  indistMjnsable  that  the  load  upon  the  engines 
und  generating  plant  should  be  as  ec|uable  as  tx>6siblo  In  this 
imi^ortant  point  the  elcictric  lighting  engineer  work»  at  a  great 
disadvantage  as  compared  with Itis  follow?  in  other  departments. 
On  a  foggy  day,  and  <Iuring  the  evening  hourct,  everyone  wants: 
the  light,  while  during  the  day  scarcely  linyone  rei|uire8  it.  But 
the  engineer  must  be  ready  for  the  maximum  demand,  which  in 
some  seasons  may  come  upon  him  suddenly  and  unex[)eGtedly. 
Consetiuently,  tens  of  thousands  of  pounds'  worth  of  plant  lie  idle 
all  day  long,  in  order  to  be  prepared  for  a  very  heavy  strain,  lasting 
two  or  three  hours  only.  How  is  he  remuneratively  to  employ  all 
thtif  idle  plant  ?  By  tlie  supply  of  motive  power.  His  machinery  ie 
ready  ;  the  boilers  are  heatefl,  the  fir^s  all  burning,  rate|iayer»' 
money  is  flying  up  the  ngly  chimney  ;  everything  urges  to  action, 
and  yet  our  town  hall  people  propose  to  do  nothing,  or  at  least 
they  pro|K>se  to  charge  ae  high  a  price  for  current  used  in  the  day- 
time for  motive  purposes  as  for  what  is  consumed  during  the 
itreoious  hours  of  darkness  This  is  wisdom  with  a  vengeance  ! 
ivory  [>ound  earned  in  the  daytime  hel]*8  to  reduce  the  all-round 
0O8t,  and  it  is  far  more  profitable  to  itell  [tower  duringcertain  hours 
At  half-price  than  to  have  tho  machinery  lying  idle,  with  b-inked 
iflree  smouldering  away  and  capital  earning  no  return.  At  Norwich 
the  authoriliofi  have  awakenetl  to  this  fact,  and  are  charging  only 
half-price  in  the  daytime.  In  Bradford  the  price  is  5d.  per  unit, 
and  tn  other  places  simitar  concessions  are  made  to  those  who 
help  to  provide  what  is  called  a  *  day  load '  for  the  engines. 
In  America  fan  motors  for  ventilating  otficw  are  ae  common 
as  fireproof  safes.  There  are  scores  of  purposes  to  which 
this  subtle  and  pliant  force  can  be  turned,  such  ae  the 
working  of  warehouse  hoiata,  turning  lathes,  rolling  and  folding 
machinery,  mincing  and  chopping  machines,  sewing  machines, 
laundry  machinery,  chumn,  and  pum^w  ;  and  may  be  made  to  work 
organ  bellows,  dentists'  drills,  church  bells,  barber's  hair-bruahes, 
and  a  host  oi  mimilar  utensils  at  present  opera^'Od  by  hand.  Then 
electricity  can  be  used  for  domestic  cookery  and  for  heating  fJat- 
irons.  Indeed,  ita  uses  are  legion,  and  a  wise  spirit  of  economy 
should  lead  the  electrical  authorities  of  our  city  to  do  all  in  their 
power  to  encourage  basiness  people  to  avail  themselvefi  of  the 
silent  and  docile  energy  which  will  soon  be  passing  under  their 
very  feet."  In  conclusion,  he  truste  that  a  targe  number  of  i^eople 
^rilftnake  appliailion  to  the  Town  Hall  at  once  for  a  supply  of 
tbo  eloctvic  carreat  for  purposes  auch  a*  the  above,  but  attaching 


tx)  their  application  a  condition  that  the  charge  shall  not  exceed 
5d.  per  unit,  at  which  price  a  motor  can  compete  favourably,  a* 
regards  economy,  with  a  gaa-engiue  for  many  descriptions  of  woi 
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Folkestone. — At  the  Corporation  meeting  last  week  there  wi 
a  notice  on  the  agenda  •'  To  consider  the  expediency  of  iatroducio| 
the  electric  light  into  Folkert^tone.  either  generally  or  over  a  limit* 
area  of  tho  town,  and  oa  to  terms  and  arrangements,  and  generally 
in  relation  thereto."  Councillor  Thomiwon  introduced  thematter 
He  took  it  for  granted  that  they  all  believed  in  electric  light  aa 
light,  and  that  it  would  be  an  attraction  to  the  town.  When  tl " 
lu<*t  discustted  the  question,  the  loweat  price,  if  be  remembei 
rightly,  that  was  to  be  charged  for  private  lighting  was  li 
!»or  Board  of  Trade  unit,  and,  aecondl^-,  the  cost  for 
liglita  was  itKI.  lOs.  per  arc.  So  rapid  had  boon  tbe  li 
provoraent  in  electrical  apparatus  ana  the  management 
It  that  at  the  present  day  the  la.  was  brought  down  to  3^-  1 
Hoard  of  Traiie  unit,  and  the  price  of  the  arc  light  was  reduced 
£12.  10s.  Then  as  to  the  paying  power,  and  the  possibility  of  t 
light  [Miying  for  itaelf,  that  must  be  judged  by  tho  oircumfltani 
he  would  place  before  them.  He  would  take  two  or  three  pT 
where  it  had  boon  introduced  under  diradvaotageoaseircum 
but  where  they  had  been  overcome,  and  they  bad  been  able 
a  profit  when  there  was  formerly  a  loss,  fie  took  first  Bi 
wherein  1889,  there  was  a  loss  of  £1,07K;  IS90,  of  £1,039  ;buiin  I 
they  made  a  net  profit  of  £948,  and  1892  a  net  profit  of  £1,476, 
that  they  had  not  only  recouped  their  loss,  but  showed  a  pr 
of  £.%K)  in  four  years.  At  the  present  moment  the  price  per  uait 
was  6d.  At  St.  Vancrae  for  the  year  they  made  a  net  profit  balance 
of  £l,tX)8  although  the  expenditure  extended  over  a  period  of 
considerably  more  than  a  year.  Ho  gave  some  further  figures  with 
regard  to  St.  Pancras,  and  then  turned  to  Brighton,  where  tl 
Corporation  had  expended  £37.000  in  the  works.  The  report  fi 
IS9t  said  that  the  works  were  opened  on  September  5.  Their 
was  7cl.  per  unit,  hut  now  reduced.  They  showed  a  gross  pi 
of  £250  for  the  period  from  September  15  (11  weeks).  Tbe  worl 
Mtarted  with  fcur  customers  only,  but  gradually  increafted  darii 
the  quarter  to  S'J,  with  2,374  lam|M.  whilst  they  had  power 
supply  10,000.  At  the  loat  Lighting  Committee  it  wa«  reporf 
that  there  were  10,248  S-c.p.  lamps,  and  the  succees  was 
greater  than  waa  anticiixitea.  The  revenue  reeultod  in  a 
profit  of  £106  for  tbe  year  1892,  after  paying  interest  and  redem] 
tion  fund.  That  would  give  them  suthcient  practical  infoi — ''^ 
to  enable  them  to  come  to  a  conclusion  tliat  it  was  desii 
consider  the  introduction  of  electric  light  into  Folkeetone. 
as  to  tho  charge.  It  ranged  from  8d.  down  to  3id.  per  Board 
Trade  unit.  In  towns  like  Folkestone  became  to  the  conclaeii 
that  they  could  introduce  it  for,  at  the  outside,  5d.  per  unit,  ai 
they  would  find  that,  taking  all  things  into  oonsideration,  wou 
not  exceed  che  price  of  gas  at  the  present  moment.  He  thoA 
dealt  with  the  subject  of  arc  lighting,  and  gave  particulars  gained 
from  the  returns  of  St.  Pancras,  where  he  said  some  very 
interesting  experiments  had  been  made  to  test  the  value  <n 
electric  light  as  against  gas,  by  having  the  two  set«  of  tampis  alight 
alternately,  and  tne  contrast  was  said  to  liave  exceeded  their  most 
sanguine  oxpoctatione.  He  was  going  to  move  that  a  committoo 
be  ap(K>inten  to  consider  the  matter  and  prepare  a  echeme.  and 
with  L}Ower  to  employ  the  services  of  an  olectric  exitort.  Ho 
namea  the  iJeputy  Mayor,  and  Measr^.  Tolputt,  VaughaRi 
Pursoy,  Logan,  Spurgeon,  and  himself.  He  naid  he  had  not  named 
the  XIayor,  not  oecauHO  he  objected  to  the  Mayor,  but  in  d^er- 
eiice  to  outHide  people,  who  might  make  invidious  remarks  oo  the 
fact  that  he  was  a  director  of  the  gas  company.  But  lie  had 
noticed  that  every  time  the  Mayor  had  occupied  that  seat  he  had 
taken  no  undue  advatitago  of  it  to  do  anything  to  beoeBt  any 
company  with  which  he  might  happen  to  be  connected.  The  Town 
Cleric  Mtid  if  the  Mayor  elected  to  sit  as  chairman  he  could  do  so. 
Councillor  Pureey  seconded  tho  motion  He  said  he  thought  the 
time  hod  arrived  when  they  ought  to  make  a  thorough  enquiry 
into  that  subject,  considering  that  various  watering-piacee  were 
intttalli ng  electric  light  and  that  during  the  next  few  months  they 
would  see  it  at  Dover  and  Canterbury.  Alderman  Pledge  thought 
they  t^liould  wait  till  they  saw  what  was  the  result  at  l>over  and 
Canterbury.  Electric  light  wa**  still  in  it«  infancy.  (Councillor 
Thompfion  :  Oh,  lord,  no).  According  to  Mr.  Thompson '«  own 
showing,  if  they  had  carried  out  the  electric  lighting  two  or 
three  years  ago,  when  he  tried  to  introduce  it,  they  would  have 
been  mulcted  in  a  very  large  expenditure.  He  contended  that  it 
would  be  wise  to  wait  some  time  longer  before  ttiey  committed 
themselves  to  anything.  After  a  little  more  discussion,  the  motion 
was  carried.  The  question  of  employing  an  electrical  engineer 
was  referred  to,  and  it  wa»  unrlerstood  that  the  maximum  limit  of 
expense  tbe  committee  i^hould  incur,  should  be  50  gulneae.  Tbe 
Mayor  said  he  was  ^ing  to  rule  that  on  all  oocasions  when  the 
electric  light  was  diflcussed,  they  could  all  vote  whether  they  were 
gas  shareholders  or  not. 

Bradford  Central  fttatlea. — Tbe  Leedtt  Mercury  has  the 
following  article  on  the  Bradford  electric  lighting,  which  it  cibttB 
a»  an  instance  of  a  profitable  undertaking:  *' Judging  from 
ex|iorience  in  Brarlford.  electricity  is  becoming  more  and  more 
popular  Ji^  a  means  of  lighting.  Bradford  was  tho  first  municipal 
l>ody  in  this  country  to  attempt  the  supply  of  electric  light,  and 
its  experiment  haa  been  watched  with  interest  from  all  parte  of  the 
United  Kingdom.  The  Bradford  Corporation  is  fortunateio  haviag 
as  chairman  of  its  f^ias  and  Electricity  Committee  Alderman 
Frederick  Priestman,  a  gentleman  with  a  keen  appreciation  of  the 
|)os«ibilitios  and  probabilities  of  the  future.  The  Bradford  Corpora* 
tion  Electricity  Workn  were  opened  in  Soptemberof  the  year  1880, 
and  at  that  time  they  comprit^ed  three  Lancashire  boilers  of  ISOh.p.  ; 
each  were  coupled  to  dynamotj  of  150  i.h.p.  From  the  first,  however, 
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the   demands    on    the    coismittee   for   the   supply    of    electric 
lit;ht    have    been   increaein^r,    and    they   were   soon    under   the 
neceMity     of     makine     extenpions     and    alterations.       Without 
tracing  each   uarlicular  addition,    let    us    detail   the    plant     as 
it   stand*    to-aay.      There    are    eeven    engines  :    two    W'illans 
of   150  h.p.  each,  two  WilUns  IM)  h  p.  each,  two  Willans  'AOd  h  p. 
Mcb,   ana   one  inverted  vortical   marine  typo,   by  Marehalls,   of 
150  b.p.  ;  the  total  horaepower  thus  being  1,220.    All  the  engines 
are  conapound.  and  working  at  a  eteatu  proseurc  of  14Ulb.  per 
Jiqnare  inch.     Each  engine   ia  alao  couploa  direct  to  it8  dynamo. 
Theee  dynamos  are  by  Siemens  Bros,  and  Co  ,   arc   coiUiimouf 
carrent,  and  work  al  a  preAsuro  of  ir^li  volts.     Thoro  are  four  U^n- 
caehire  boiler?,  7ft.  in  diameter  by  28ft.  long,  and  one  of  Babcock 
and  Wilcox's  water-tube  boilers.      One  of    the  boilore  i.'*  rtttotl, 
experimentally,    with  a  mechanical  stoker;   but   the   uthera   are 
fed  by  hand.     ArrangemenUi  have  also  been  made  to  economise 
as    much    as  possible,    and    with    that   end    in    view,   a   Tireen's 
eoODomiser  of    240  pipes   haa    been  tilted  in  the  Hueo,   in    order 
to   utilise   the   heat  from    the   waste   t?a«    and     boilere.      The 
exbautit  steam  aUo  paseei)  through  the  walor-heater,  thufl  econo- 
miaing   as   much    as    possible    in    fuel.     There  are   aUo  storage 
cella  capable  of  Htoring  1,U<X)  aiupere-hourt),  and  iu  conjEiciniunce 
there  Ib  no  necessity  for  the  machinery  to  be  in  operation  during 
the  whole  of  the  time  couetimption  is    taking   p^ace.      In   fact, 
although  thoro  U  a  supply  of  olocLrictty  for  customors,  the  machi- 
nery  doee  not  run  during  the  nights  nor  on  Sundays.     The  maxi- 
mum productiN'o  capacity  of  this  plant  is  19,000  lamps  of  8-c.p. 
each.     As  a  matter  of  fact,  there  at  present  are  etpiivalont   to 
21,000  such  lampe  fixed,  and  being  mostly  iu  connection  with^liop 
property,  the  average  number  in   use  at  the  same  time  is  high. 
The  mileage  of  cables  laid    in  the  borough,  including  feeders,  is 
about  21  miles.     The  sys torn  in  use  in   Bradford  is  the  two-wire 
continuous    current,   and   we   have  the    authority  of  Mr.  S.  M. 
Baynea,  the  Corporation  electrical   engineer,  for  stating  that  it 
is  working  satiafaotorily.     At  present,  owing  to  the  Urge  and  in- 
Creasing  aemaod  for  the  electric  light,  there  is  a  probability  of  the 
tbree-wire  eystem  being  adoptod,  but  we  are  assured  this  is  not 
because  of  any  defect   in   the  present  system.     According  to  a 
report  pre^nted  to  the  members  of  the  Electricity  Committee 
Mr.  haynee  esbiuiates  that  to  double  the  present  two-wire  system 
of  the  borough  would  cost  £9,63l>,  whereas  the  cost  of  putting  in 
the  third  wire,  which  would  practically  double  the  capacity  ofthe 
mains,   would   only  be  £5,970.      In  addition  to   that,    also,  there 
would  be  a  saving  in  the  working  expenses  of  the  three-wire 
system  over  the  two  of  £424  |>er  annum.     So  deHnite  action  has  as 
yet  been  taken  in  the  matter,  but  the  committee  have  the  report 
under  consideration.  Coming  to  the  cost  of  electricity  in  Bradford, 
aa  compared  with  gas.  we  are  informed  it  is  juttt  about  double, 
taking  candle-{)ower  for  candle-power.     Fivepence  per  unit  bi  the 
charge  for   electricity    in    the   borovigh,  and   the  co^t  of  gas   is 
2d.  3d.  per   1,000   cubic    feet.      At   this   point   it  will    probably 
be    interesting    to   note    the    results  obtained   in    Bradford    as 
compared  with  a  number  of  private  companie:^  in   various  parts 
of  the  country.     From  a  table  prepared  on  this  subject,  we  find 
that  the  price  charged  per  unit  in  Bradford  ii^  among  the  lowest. 
At  NewcastleonTyne  tho  price  is  4{<].  \Mr  unit,   Newca.<4tlo  and 
District  charge  6d.,  and  in  other  pUcen  from  that   up  to  lOd.   per 
unit.     Newcastle-onTyne,  however^  writes  otl"  nothing  for  dopro 
elation  on  buildings,  plant,  and  machinery,  >iewcastleaiul  L^i.'itrict 
only   -46,   whilst    Bradford  allows    I '10   in    tbig    re^ipeet.      Again, 
whilst  Bradford,  in  the  way  of  redemption  fund  for  recoupment  of 
capital  expenditure,  allows  '99,  Newcastle  on-Tyne  allows  nil  and 
Newcastle  and  District  only  -2^-1.     Taking  the  total  cost  of  works, 
Bradford  is  a  long  way  the  lowest,  with  167,  Newcastleon-Tyne 
being   2'23,  and    Newcastle  and    Bistrict  235       The  highest  ia 
Soutliampton,   with   16*46.      In  the  total  cost  of   management, 
Newcantle  on-Tyne  is   lowest,  with   2  61,  Bradford   is  4  04,  and 
Newcastle  and    District    4'08.       The   highest    is    again    South- 
ampton,   with   3224.      Theae   figures   are   based    per   unit  de- 
livered to    the    customer,  and    it  will    be    seen  that    Bradford, 
though    a  corporation,    will    stand     very  favourable    comparison 
with  private  companies  engaged  in  the  same  buuiueiiEi.     The  total 
amount  so  far  expended  on  capital  account  at  Bradford  is  £48,0ti8. 
12b.  lid.,  these  figures  including  everything  expended  on  buildings 
and  plant.     Tho  general  balanooHheet  at  the  end  of  last  half-year 
showed  that  they  owed  to  the  bank  £4.380,  that  there  was  owing 
OD  account  of  loane  £47,291,  and  that  they  had  paid  through  sink 
ingfund  from  the  commencement  £3,108,  all  of  which  had  coma 
out  of  revenue.     Taking  tho  balance-sheets  from  the  beginning,  it 
will  be  found  that  in  1889  there  was  a  loss,  including  payraent^i  on 
account  of  sinking  fund  and  interest,  of  £1,079  ;  in  the  half  voar 
ending  June  30,    1S90,   a  loes  of   £732 ;    in   the   December   half- 
year  a  loss  of    £315  ;    and   in   the  first  half-year  of   1891    a   loss 
of  £3().     For  the  second  half-year  of   1891   there  was  a  prolit 
of  £970 ;    for  the  first  half-year  of   1892  a  profit  of  £387  ;    arjd 
for   the  last   half   of    the   same   year  a   profit  of   £1,089.     Theee 
figures,  added  together,  show  that  from  the  commencement  the 
electricity  department  of  the  Coriioration  has  extinguishod  the 
whole  of  tho  loss  resulting  in  the  earlier  stages,  besides  paying 
interest  and  sinking  fund,  and   that  there  has  been  a  clear  profit 
I  ap  to  the  end  of  last  year  of  £289.   ITw.  7d.     It  will    be  seon. 
therefore,  that  the  electric  lighting  department  of  the  Bradford 
Corporation   is  not  a  burden  on  the  ratepayers,  but  promises  to 
become  a  source  of  considerable  revenue  in  years  to  come.     The 
preaent  works  are    being  enlarged  to   practically  double   their 
present  si2e,  and  there  ore  numerous  customers  ready  to  take  the 
tight  immediately  the  area  is  extended.     Bradford  has  no  reason 
to  regret  having  led  the  way  to  other  corporations  in  this  enter- 
prise, and  they  must  be  congratulated  on  the  results  achieved. 
The  engineer  in  charge  of  the  works  is  Mr.  3.  M.  Baynes. 


Goremmont  Xnqnlry  at  Tannton  —  On  Wednesday,  lost  week, 
A  public  enouiry  was  held  on  behalf  of  the  Local  Government 
Board  by  Mr.  Thomas  Codrington,  MI.C.E  ,  respecting  an 
application  for  a  loon  of  £16,000  for  the  purpose  of  taking  over 
the  electric  light  works  of  the  Taunton  Electric  Lighting  Com- 
pany. Besidf>«  the  inejieotor  named  there  were  present  the  Town 
Clerk  (Mr.  T.  Meyler),  the  Borough  Surveyor  (Mr.  Smith).  Mr. 
H.  K.  Hunt  and  Mr.  Fdakie  (of  the  electric  light  station),  the 
Mayor  (Alderman  VV.  H.  Fowler),  Alderman  H.  J.  Van  Trump, 
Alderman  W.  M.  Chapman,  Alderman  J.  Standfast,  Alderman  W. 
Adam8,  and  many  membcrn  of  the  (^ouncil,  Mr.  Edwards  (gas 
company),  Dr.  Penny,  and  other  memorialiii't*",  etc.  The  town  clerk 
lirtit  rend  the  notice  which  had  been  given  announcing  the  meeting. 
Tho  Inspector  emiuii-ed  if  there  were  any  other  bodies  represented 
besides  the  C*or[K)ration.  Alderman  Standfast  said  there  might 
be,  but  there  was  »ome  misunderstanding  about  the  time,  as  the 
usual  hour  of  meeting  for  the  Council  wan  10.30.  The  Town 
Clerk  gave  the  usual  Htatifltic«  connected  with  the  borough.  It 
wtis  governed  by  a  local  board  of  health  up  to  1S77,  in  which 
year  it  was  incor[>orat«d  In  1S71  there  were  15.4t)0  inhabitants  ; 
in  1881,  16,614  ;  and  in  1.991,  there  were  18,026.  The  suburbs  had 
also  largely  increased,  more  in  proportion  than  in  the  town  itself. 
The  ratable  value  w&s  £93,626  m  1S81,  and  £76,423  at  the 
present  time.  A  [>enny  rate  produced  about  £260.  The  area  of 
the  borough  was  1/245  acres,  and  the  present  debt  was  £6r)  075. 
19p.  Id.  There  hod  also  been  sanctioned  a  sum  of  £*'),000  for 
sewage  works,  and  there  had  been  an  enquiry  held  in  respect  to  a 
loan  of  £9,672,  mode  up  of  £rt,;i*X)  for  new  street,  £3,922  for  recrea- 
tion ground,  and  £4r»()  for  street  improvement.  The  enquiries 
that  day  were  for  £5,WK»  for  the  new  bridge  and  £I6,0(X)  for  the 
electric  light.  That  made  a  toUl  debt  of  £10t>,747  if  the  l..ocaI 
Government  Board  agreed  to  the  works  now  proposed.  The 
general  distri^^t  rate  was  about  2b.  6d.  in  the  £,  generally  made 
up  of  three  tenpenny  rates,  sometimes  leas  and  sometimea 
more.  The  borough  rate,  which  was  paid  out  of  the  poor  rate, 
was  about  3^d.  in  the  £.  Taunton  was  a  great  railM'sy  centre  and 
was  the  market  town  for  a  large  district;  a  great  many  people 
came  to  the  town  to  take  advantage  of  the  shops  and  market. 
With  regard  to  the  question  of  electric  light,  Sir  Thomas  Blome- 
tic^ld.  who  held  an  eniiuiry  at  Taunton,  said  it  was  the  beat-lighted 
town  he  had  ever  seen.  Tho  streets  at  pre^ient  lighted  by  elec- 
tricity were  SJ  miles,  a  length  of  circuit  of  seven  miles.  There 
was  an  old-establiished  gas  company  in  the  town,  tho  capital  of 
which  was  £35,000,  and  it  paid  from  7  to  8  per  cent.  It  wae 
consequently  a  very  flourishing  concern.  The  price  of  gas  cost  4s. 
per  1,000,  lesfi  discount.  The  main  roads  of  the  town  were  five 
miles,  and  eight  miles  other  i-oads.  Several  new  streets  had  been 
made,  and  the  Council  had  made  application  to  the  gas  company 
to  light  those  streets.  The  company  replied  that  it  would  not  pay 
them  to  carry  mains  to  tho  streets  in  question  unless  a  higher  rate 
was  charged  or  a  certain  amount  of  private  consumption  was 
ensured.  Therefore,  oillaraps,  27  in  number  were  used.  In  December, 
1HK6,  a  company  was  forme<l  to  supply  electricity,  and  it  hod 
worked  until  the  present  without  any  license  The  inhabitants  had 
offered  every  accommodation  to  them  and  the  Corporation  had 
allowef]  them  to  carry  the  wiren  and  [tosts  throughout  the  borough. 
That  showed  how  very  fiopular  the  electric  lif^ht  was  in  the  town. 
The  Innd  on  which  the  works  were  establisheu  was  valuable,  as  it 
had  frontages  to  two  streets.  Suitable  plant  and  machinery  had 
been  erect^,  and  as  asystem  of  lighting  it  had  been  most  successful. 
An  electrical  exhibition  had  been  lield  and  was  largely  attended. 
A  number  of  deputations,  one  from  the  City  of  London,  had  been 
to  the  town  to  learn  something  from  a  small  town  like  Tauuton. 
In  l!^S6  about  80  gas  lam[>8  were  removed  and  rejdaced  by  29 
Thomson  Houston  arc  lamps,  giving  an  enormously  increased  light. 
In  1890  two  extra  electric  lamps  were  added,  replacing  eight  gas 
lamps,  and  in  1892  five  others  replaced  15  gas  lamps.  There 
were  a  great  many  arc  lamtjs  in  private  use,  about  41  in 
number,  and  the  incandescent  lamps  numbered  468  in  1H91.  The 
electric  light  company  becoming  embarrassed  owing  to  want  of 
capital,  the  confidence  of  consumers  in  the  continuance  of  the 
light  was  shaken.  When  it  became  known  that  the  CorjKtration 
proijosed  to  take  over  the  works,  confidence  was  restored.  In 
l>ecember,  1892,  the  incandeacent  lamps  numbered  976,  and  at 
present  there  were  1,008.  None  of  the  large  buildings  in  the  town 
bad  as  yet  taken  to  the  electric  light,  and  that  might  be  hoped  for 
when  it  was  in  the  hands  of  the  Corporation.  Tnis  incluaed  the 
railway  station,  the  barracks,  the  hospital,  and  three  Krge 
colleges.  The  average  cost  to  the  borough  for  lighting  before 
electricity  was  substituted,  was  calculated  at  £847-  is.  3d., 
anJ  since  then  it  was  about  £1,345.  7s.  6d.— an  increase  of 
about  £500  per  annum.  But  that  included  new  gas  lamfw  and 
oil  tamrw  that  became  necessary  in  consequence  of  the  in- 
crease of  the  borough  Mr.  Meyler  then  traced  the  proceedings 
to  show  how  the  town  came  to  acquire  the  works  He  said  that 
since  ho  had  been  in  correspondence  with  tho  Board  above,  he  had 
heard  that  the  provisional  order  had  been  granted,  although  it  had 
not  yet  been  passed  through  Parliament.  It  would  become  law  at 
the  end  of  the  session,  about  July  or  August.  The  Council  asked 
for  30  years  in  which  to  repay  the  loan  of  £16,000,  the  annual  pay- 
ment being  £842.  The  present  quotation  for  Corporation  stock 
was  quoted  at  99|.  Mr.  Standfast  complained  that  the  committee 
had  not  been  called  together  to  consider  the  matter.  The  Town 
Clerk  said  it  was  the  ^ub-commitcee  and  the  Town  Council  were 
prepared  to  stand  by  it.  Mr.  C.  F.  C'larke  eaud  he  appeared  for 
the  householders  and  others  in  the  neighbourhood  of  tho  works 
who  had  complained  of  a  nuisance  which  was  admitted  to  exist 
there.  He  appeared  on  that  occasion  to  repeat  the  protests 
made  at  the  previous  enquiry,  in  order  that  they  might  re- 
ceive   something  ^in   the  nature   of    an    undertaking    that  th« 
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naiBance  would  be  abated.  At  preMnb  he  did  not  nee  any  provision 
in  the  eettoaate  to  cover  the  cost  of  abating  the  tiuiBanco  coinplainod 
of.  The  Borongh  Surveyor  (Mr.  J.  H.  Smith)  then  made  a  state- 
ment about  the  proposed  alterations  in  the  plant.  The  wires  will 
be  placed  underground,  and  the  length  of  circuit  would  be  reduced 
thereby.  The  new  cables  would  cost  £1,290.  There  would  nlao 
be  various  alterations  and  additions  at  the  deprUf  including  a 
smoke  annihilator  and  a  mechanical  stoker.  He  said  the  vibration 
would  be  Btopfied.  Mr.  Blakie,  assistant  electrician  at  the  works, 
said  the  business  had  largely  increased  since  the  Corporation  had 
proposed  to  take  over  the  works.  The  cost  of  3^  miles  of  cable 
was  £1,290.  Mr.  A.  E.  Perkins,  the  proprietor  of  the  Castle 
Hotel,  said  that  place  was  lighted  throughout  by  electricity. 
It  cost  about  £dOO  or  £600,  and  it  gave  general  satiafactiou. 
He  beard  that  the  genera]  opinion  was  that  it  would  be  a  great 
blow  to  the  town  if  the  lieht  was  discontinued.  Visitors  to 
the  town  expressed  their  delight  with  the  light  in  the  streets. 
Personally  speaking,  he  would  not  £;o  back  to  the  gna  on  any 
account.  Mr  A  Steevens  said  he  had  106  electric  lampr^  in  his 
premises,  (ias  would  not  suit  his  places,  and  be  would  not  care  to 
go  back  to  gas.  When  he  was  a  candidate  for  niunici^tal  honours 
be  mode  it  plain  that  he  waa  in  favour  uf  the  electric  light,  and  lie 
was  returned  unopposed,  as  no  candidate  in  the  gun  interest  could 
be  found.  Alderman  Standfast  niid  that  sjt^tcm  hud  not  been  in 
use  Tery  long.  He  understood  that  Mr.  Stecvens  used  to  pay  Cs. 
a  lamp,  whereas  it  would  take  ISs.  9d.  to  make  it  [iay.  The  ex- 
Mayor  (Alderman  W.  M.  Chapman)  also  gave  evidence  as  a  con- 
sumer of  the  electric  light.  He  had  120  incandescent  lampa, 
of  16  c. p.  He  had  lately  made  alterations,  replacing  arc  lamijs 
with  incandescent.  Ua  considered  the  electric  light  more  healtliy 
for  the  assistants  in  his  shone  and  it  was  a  clearer  and  better 
light  than  (ras.  So  far  as  he  tcnew,  public  opinion  wiis  decidedly 
in  favour  of  taking  over  the  light.  Councillor  W.  H.  Westlako 
spoke  in  similar  terms.  He  e^nid  that  since  the  electric  light  was 
introduced  he  had  had  two  arc  lampH  outride  his  sho[>s,  and  he 
would  be  very  sorry  to  loee  them.  He  had  never  heard  a  working- 
man  aay  that  he  was  opposed  to  leaving  his  share  to  have  the  light 
retained  in  the  town.  The  only  thing  he  had  heard  against  the 
electric  li^ht  was  that  he  had  heard  that  morning  about  smoke 
And  vibration.  Mr.  £.  Sale  asked  about  the  way  the  members 
of  the  Council  interested  in  the  company  had  voted  on  the 
queation  of  electric  light.  He  allegeu  that  10  members  who 
were  interested  had  voted.  Councillor  Steevens  j>ointed  out 
that  the  shareholders  would  not  receive  a  single  farthing,  as 
the  debenture-holders  would  take  all  the  money.  Alderman 
Standfast  said  he  waa  not  surprised  to  hear  that,  and  it  was 
evident  that  the  company  had  lost  £12,000  in  two  years. 
Mr,  Standfast  went  on  to  say  that  as  the  lamps  generally  were  put 
out  so  early,  the  town  was  left  open  to  burglars.  He  aUo  spoke  of 
what  he  considered  would  be  the  enormously  increased  cost  of  the 
electric  light,  which  ho  estimated  at  £2,975  per  year,  including 
£500  for  depreciation, amounting  to  a  Is.  rate.  The  recent  altera- 
tion in  the  prices  of  electric  light  waa  also  commented  on  by  the 
apeaker,  and  he  said  it  was  a  very  nice  arrangement  for  the  com- 
pany. Councillor  VVestlake  said  it  had  always  been  the  custom 
of  the  Council  to  have  the  lampe  put  out  early  in  the 
morning.  Mr.  £dwards  said  that  before  the  electric  light  was 
introduced  it  waa  the  custom  to  extinguish  two- thirds  of 
the  lights  at  midnight  and  the  rest  at  six  o'clock.  Recently 
one-thtrd  were  put  out  at  midnight  and  two-thirds  at  2.30 
in  the  morning.  Councillor  Lock  complained  of  the  way  the 
Council  had  treated  Mr.  Kapp's  report.  Alderman  ( 'hapman  said 
all  calculations  were  based  on  that  report,  although  thoy  did  not 
agree  with  its  conclusioas  in  other  respects.  The  Town  Clerk 
•aid  the  Town  Council  could  not  possibly  act  on  the  lines  of  Mr. 
Kapp's  report,  as  his  recommendation  as  to  the  kind  of  system  to 
be  used  waa  quite  against  the  experience  of  the  town.  Mr.  A.  K. 
Perkins  said  Mr.  Kapp  only  recommended  the  Couucit  to 
take  over  a  part  of  the  works.  It  was  a  tjuestion  of  system 
which  made  the  Council  go  against  Mr.  Kapp.  H  the 
Council  had  agreed  with  him,  they  would  have  had  to  ask 
for  a  loan  of  several  thousand  pounds  more  than  they  were 
doing.  Mr.  Standfast  having  alluded  to  the  accounts  of  the 
company  again,  the  Town  Clerk  said  the  electric  light  company 
did  not  care  to  have  their  books  overhauled  by  such  an  eminent 
man  of  figures  as  Mr.  Standfast.  If  that  eentleman  had  the 
dealing  with  the  figures  he  would  doubtless  electrify  the  Council 
M  well  a*  the  company.  Alderman  Standfast  objected  to  the  wav 
he  waa  apoken  of  as  "dealing  with  the  figures."  The  Town  Clerk 
•aid  the  Town  Council  allowed  a  conopetent  accountant  to  look 
into  the  figures  of  the  company.  Mr.  Sale,  in  the  course  of  a  long 
•peech,  said  a  poor  town  like  Taunton  could  not  afford  to  Rpend 
money  on  what  he  considered  was  an  expensive  toy.  The  part  of 
the  town  in  which  he  lived  was  subject  to  floods  and  it  was  most 
likely  that  that  question  would  be  overlooked.  Mr.  Clarke  also 
•poke  at  length  on  his  side  of  the  case,  and  the  enquiry  then 
elosed. 


PROVISIONAL  PATENTS,  1893. 


7756. 


April  17. 
ImproTexnenU  In  the  prooe—  of  obtaining  ehloratea  of 
the  aUuOles  or  of  the  alkaline  earth  metala  by  eleetro- 

lyals.       William    Taylur   tiibba   and    .St-ani^laus    Piujchal 
Franchot,  I'.O.  Box  1,071,  Ottawa,  Canada. 
/7S9.  Iiapror^m^ntm  In   eleetrlo  flr*-«lArm  apparatus.     Ernst 
Ji/oea,  4,  MoorMde,  London,    (Complete  specification. ) 


7782. 

7806. 

78-18 
786d. 

7866. 


7897. 
7935. 

7991. 
80(H. 

8035. 

8087. 

8163. 

8176. 
8177. 


ImproT«menU  In  eleotrlo  onblM.  George  G&tton  Melhuiah 

Hardinghum,    191.    Fleetstrwst,    London.     (The     firm  of 

Felten  and  iiuilleaume,  Germany.) 
Aprii,  18. 
Ixnproremonta    In     portable    teUphonea.       George    I^e 

Andere   and   Walther  Kottgen,    10.  Jeflfrey'a -square.   St. 

Mary's  axe,  London. 
Improved  method  of  Indicating  telegraphic   meaaages. 

Joseph  Levi.  .'iM.  Chancery-lane,  London. 
Lightning  arrestora   and   dlachorge    protectors,       Bhhu 

Thomson.     43.   Soutl»amptonbuildinge,     Chancery  lane, 

lx>ndon.     (Complete  specification.) 
Xtlghtalng  arreaten.     Elihu   Thomson,  45.  Soathomptou- 

huildiogs.    Chancery-lane,    London.     (Complete   apecifi- 

cation. ) 

ArRii.  19. 
Improvementa  in  Jonotloni  for  andergroond  condnito  for 

eleotrio   wlrea.     Jaiuos   Patterson    and    John   Shaw  and 

Co.,  154,  St,  Vincent-street,  (Uaggow. 
Improvementa    In   galvanic    batteries    for    atlUalng  th« 

waste.     William  Jones,  7,  (loldneyroad,  Clifton,  Bristol. 
Improvementa  In  are  electric  lamps.     Elie  Victor  Bucheti  ^ 

28.  Southampton-buildings,  Chan  eery -lane,  London. 
April  20. 
Improvementa  in  prepayment  mechanlam,  applicable  !• 

goa,  olaotriolty.  oad  like  meters.     Stephen  Simpson,  13, 

lemple-street,  Birmingham. 
Improvementa  in  or  oenaected  with   electromotors,  mors 

eapeclally   applicable  to   the    propolsloa  of  vshloles. 

Erncet  De   Pass.    78,    Fleet-street.    London.       (Maxima 

.lolmnnet  and  ij.  UuE>ont.  France.) 
Electroplating  alnmlniam.     Harry  Douglas  Cunningham, 

4.  Soulh-sLreet,  Finsbury.  London. 
Afril  21. 
Improvsments  In  arc   alsetrio   lamps.      James  Brockio^ , 

28,  Southampton-buildings,  Chancery-lane,  I-ondon. 
April  22. 
Improvements  In  miners'  electric  safety   lamps.     Ernetkl 

Bailey  and  (Joorge  Mortimer  Gordon,  Broad-slroet  HousOi  . 

Old  broad-street.  London 
Improvements    in     electrolytic     apparatus.       Comelttu_ 

Hanbury,  61,  Chancery-lane,  London, 
Improvements     in     eleotrolyais.       Emile    Andreoli,     61 J 

Chancery -lane,  London. 


SPECIFICATIONS  PUBLISHED. 


4191. 


61*26. 


Generating   heat,  etc. 

etlition. ) 
Kleotrie  aignaULog. 


1800. 
,  by   sleotrlolty. 


Farral.     (Secon 
(Second  stlitiou.) 


and 


Ratlcliffc. 
1  SiCJ. 
Bending  flrs  signals  ovor  telephone  Unas.      Stuart, 
Electrle  bells.     Op|«nlieimor. 
Klectrlo  lamp  shades.      Kroggntt. 
Stopping  or   controUlag   electrical  snglaes,  sto.     Smith 

und  Wilson. 
Swing    Joints  for  slcctrio  light  fittings.       Gbbull 

Verity. 
Fans  operated  by  electricity.     Pickup  and  others. 
ElectrLoal    Insulating     sheet        Wood.      (Jetfer»ou 

another.) 
Kleotrlclty  meters,  etc.     Fairall. 
Dy nam o-eloo trio  machines.     Thomas. 
IKHl 
53H.  XlootromagnetloaUy-heatod  rcoeptaclea,  etc.      Mitchell. 
26iMi.  Writing  telegraphs.      Newton,     ((.iray.) 
3398.  Kleotriool  insnlatlng  material,     iientzsch  and  others. 
H461.  Writing-desk,  etc.,  for  telephones.     Nestter. 


.^87. 
7-l9"J. 

8*211. 

9148. 

Om.'jO. 
10430 

16624. 
18363. 
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with  the  obtaining  by  them,  or  any  opposition 
to  the  obtaining  by  any  other  local  authority, 
company,  or  person  of  any  license,  order  or 
special  Act  may  be  defrayed  out  of  the  local 
rate. 

Looal  AnthoritieB  get  Preference. — The  Board  of 
Trade  gives  local  authorities  the  preference  in 
applications  for  provisional  orders,  but  this  prefer- 
ence is  conditional  on  the  orders  so  granted  being 
put  in  force  within  a  term  of  two  years,  failing 
which  the  Board  of  Trade  have  power  to  revoke 
them  and  grant  provisional  orders  to  individuals 
or  companies. 

BeTOoation  of  Order. — The  Board  of  Trade  have  no 
power  to  extend  this  time  of  two  years  but  if 


the  boundaries  of  the  proposed  area  of  snpply, 

and  the  struts  along  which  it  is  proposed  to 

place  electric  mains. 
Deposit  of  Haps. — The  applicants  must  also  deposit 
a  copy  of  the  said  map  for  publip  inspection. 

In  England  or  Ireland,  in  the  ofiBce  of  the 
clerk  of  the  peace  for  every  county,  riding,  or 
division,  and  of  the  local  authority  of  every 
district. 

In  Scotland,  in  the  office  of  the  principal 
sheriff  clerk. 

Such  deposits  must  be  made  in  the  case  of  a 
license  when  the  memorial  is  lodged,  and  in  the 
case  of  a  provisional  order  by  the  30th  Novem- 
ber. 


satisfied  that  the  local  authority  has  a  bonA-fide    Capital  Expenditure.— A  statement  of  the  capital 


intention  of  putting  the  order  in  force,  they 
will  not  for  a  reasonable  time  revoke  the 
order. 

Expenditure  Approved  by  Looal  OoTemment.— The 
maximum  price  to  be  charged  to  consumers  under 
•the  order  is  fixed.  The  expenditure  by  the  Local 
authority  must  be  approved  by  the  Local  Govern- 
ment Board  and  the  electric  system,  plant,  works, 
mains,  meters  to  be  employed  are  subject  to  the 
approval  of  the  Board  of  Trade. 

Enquiry  by  Local  Oovemment  Board, — In  case  of 
opposition  to  the  expenditure  by  the  ratepayers, 
the  Local  Government  Board  can  hold  an  enquiry 
and  decide  whether  the  expenditure  is  justified  or 
not. 

RULES  OF  BOARD  OF  TRADE. 

Every  application  for  a  license  or  provisional  order 

must  be    made  by  memorial  addressed   to  the 

Board  of  Trade,  accompanied  by  six  copies  of  the 

proposed  license  or  order. 

Notice  as  to  Objections. — There  must  be  a  notice  at 

end  of  draft  stating  that  objections  are  to  be  made 

by    letter   addressed    to    the    Board    of   Trade, 

and  sent  in  the  case  of  a  provisional  order  on  or 

before  the   15th  January,  and  in  the  case  of  a 

license,  within  two  months  from  the  date  of  the 

newspaper  containing  the  first  advertisement  of 

the  application. 

The  draft  must  contain  amongst  other  things: — 

A  description  of  the  proposed  area  of  supply. 

A  general  description  of  the  proposed  works. 

Conditions  of  supply  including  price. 

A  published  map  of  the  district  on  a  scale  of 

not  Jess  than  six  inches  to  the  mile,  showing 


proposed  to  be  expended  and  employed  in  connec- 
with  the  undertaking  and  the  mode  in  which  such 
capital  is  to  be  provided. 
Consent  of  Local  iathority.— A  fee  of  ^50  to  cover 
ordinary  expenses.  Where  the  approval  or  con- 
sent of  any  local  authority  is  required  to  any 
application  for  a  license  or  order,  it  must  be  given 
by  a  resolution  passed  at  a  special  meeting  of  the 
local  authority  held  after  one  month's  notice  of  the 
same. 

The  advertisement  is  to  be  inserted  once  at  least 
in  each  of  two  successive  weeks  in  one  and  the 
same  local  newspaper,  and  once  at  least  in  the 
London,  Edinburgh,  or  Dublin  Gazette  as  the 
proposed  area  of  supply  is  situate  in  England, 
Scotland  or  Ireland.  The  advertisements  must  be 
inserted  in  October  and  November-  A  copy  of 
advertisement  must  be  deposited  on  or  before  the 
30th  November  at  the  Board  of  Trade. 

The  memorial  must  be  lodged  on  or  before  the 
2ist  December. 

The  Parliamentary  agents  must  be  prepared  to 
prove  compliance  with  the  provisions  of  the  Act 
and  the  Rules  by  the  13th  January  and  all  such 
proofs  must  be  completed  on  or  before  the  22nd 
February. 

TIME  TABLE. 

For  Licenses. — Resolution  of  local  authority  to  be 
convened  by  one  month's  notice. 

If  application  is  entertained,  applicants  must 
advertise  and  objections  can  be  made  to  the 
Board  of  Trade  within  two  months  from  date  of 
first  advertisement. 
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Vor  FMrtrioiial  Orden.— Last  day  for 
notice  to  local  authority  wbere 
company  or  person  is  applicant        ist  Jnly. 

Last  day  for  inserting  advertise- 
ments 30th  November. 

Last  day  for  lodging  memorial    21st  December, 

Day  on  which  proof  of  having 
complied  with  Acts  and  Rules  must 
be  ready  15th  January. 

Last  day  for  objections  15th  January. 

Last  day  for  completing  proofs  22nd  February. 

DEFINITIONS. 

The  subject  of  electricity  appears  at  first  to  be  very 
difficult  to  understand,  because  it  is  obscured  to  a 
great  extent  by  a  number  of  technical  expres- 
sions which  are  incomprehensible  to  the  unin- 
itiated. 

In  this  little  exposition  such  terms  will  be 
avoided  as  &r  as  possible,  but  there  are  two  or  three 
which  it  is  absolutely  necessary  to  comprehend 
in  order  to  get  any  idea  of  Electric  light- 
ing. 

Elaotrio  Units.  Three.— The  chief  technical  terms 
used  in  electricity  are  the  Volt,  the  Ampere  and 
the  Waii. 

A  ^rly  good  comparison  with  electric  power 
may  be  obtained  by  assuming  a  hydraulic  system 
of  water  pressure  in  mains. 

Suppose  water  to  be  conveyed  in  pipes  of  one 
cubic  foot  area  at  a  pressure  of  1,000  lbs.  per 
square  foot  and  the  water  passes  at  the  rate  of 
100  feet  per  minute  and  works  a  lift.  The  power 
used  to  work  the  lift  would  be  100,000  foot  lbs. 
per  minute,  and  as  a  horse-power  is  33,000  lbs. 
raised  one  foot  in  a  minute,  three  horse-power 
are  required  to  work  the  lift. 

Ydt  and  Ampere.— Now  the  Volt  is  the  unit  of  force 
corresponding  to  the  pressure  of  the  water  and 
the  Ampere  is  the  current  or  quantity  passing  in 
unit  of  time,  and  just  as  you  get  in  water  the 
power  by  multiplying  the  quantity  by  the  pressure, 
so  do  you  also  get  in  Electricity  the  power  by 
multiplying  the  Volt  or  pressure  by  the  Ampere 
or  quantity. 

Watt* — The   volt    multiplied    by   the    ampere    is 
called  the  Wait  and  is  the  electric  unit  of  power 
and  75tf  watts  (actually  746)  make  one  horse- 
power. 
To  complete  our  ^comparison  with  hydraulics 


we  might  suppose  the  lift  to  be  worked  electrically 
instead  of  by  water-power* 

As  shown  above,  the  lift  required  about  3  horse- 
power to  work  it  and  3  horse-power  is  about 
3  X  750  «  2,250  watts.  Let  us  assume  a  pressure 
of  50  volts  and  a  current  of  45  amperes  which 
would  give  the  2,250  watts — then  our  comparisons 
would  stand  thus.    The  lift  would  be  worked 

PRESSURE.  QUANTITY. 

1.  by  Water  1,000  lbs.    x  100  feet  per  minute 

2.  by  Electricity  50  volts  x    45  amperes 

POWER  USED. 

1. 1,000  X  100  =  100,000  -  3  H.P.  (about). 

TAW 

2*  50  X  45  «  2,250  =-  3  H.P.  (about). 

¥  »  volts.    A  -  amperes.    W  =  watts. 

It  will  be  seen  later  that  an  incandescent 
lamp  of  8  c.p.  requires  about  30  watts  per  hour> 
and  an  arc  lamp  of  1,000  c.p.  about  250  watts  per 
hour. 
Dynamo. — Power  is  converted  into  electric  current 
by  means  of  the  dynamo.  Faraday  discovered 
that  by  rotating  a  free  loop  of  wire  between  the 
poles  of  a  magnet  (say  a  horse-shoe  magnet  with 
which  everybody  is  familiar)  a  current  was 
created  in  the  wire  and  the  pressure  of  the  current 
developed  depends  on  the  number  of  wires  that 
pass  the  poles  of  the  magnet  in  a  given  time. 
All  dynamos  are  extensions  of  this  fundamental 
principle. 

A  dynamo  is  generally  spoken  of  as  a  100,  200, 
300  unit  machine ;  a  unit  being  1,000  watts.  It 
takes  about  i^  horse-power  per  unit  to  drive  the 
dynamo.  Thus  a  100  unit  dynamo  requires  150 
horse  and  a  200  unit  300  horse-power  to  drive  it. 
Acoamulators. — Accumulators,  sometimes  called 
secondary  or  storage  batteries,  store  up  electric 
energy  which  can  be  given  out  when  wanted. 

They  consist  essentially  of  plates  of  some  metal, 
usually  lead,  immersed  in  dilute  sulphuric  acid,  the 
plates  being  prepared  so  as  to  be  readily  acted  on 
chemically. 

When  the  current  is  passed,  the  plates  by  which 
the  current  enters  are  oxidised,  while  the  oxide  on 
the  other  plates  by  which  the  current  leaves,  is 
reduced  to  spongy  lead.  The  effect  is,  in  short, 
to  set  up  a  difference  of  chemical  level.  When 
charged,  the  batteries  can  be  discharged  by 
connecting  to  a  circuit  through  which  a  current 
can  flow. 

There  is  a  certain  loss  of  power  in  charging  the 
cells,  and  the  depreciation  is  considerable^  hu.t 
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notwithstanding  these  drawbacks  there  is  a  large 
field  for  them,  especially  for  small  installations; 

The  cost  for  accumulators  is  about  £2  los.  per 
lamp. 
Inoandesoent  Lamps.— The  Incandescent  or  glow- 
lamp  is  made  in  various  sizes,  but  those  in  general 
use  are  the  sizes  which  give  a  light  equal  to  8  or 
16  candles. 

The  8  candle  lamp  requires  about  30  watts  per 
hour  to  light  it,  and  the  16  candle  lamp  about 
60  watts.  The  pressure  most  generally  fixed  for 
incandescent  lamps  is  100  volts. 
Arc  Lamp. — The  Arc  lamp  is  mainly  used  for  street 
lighting  or  for  large  interiors  and  is  usually  made 
in  sizes  giving  a  light  equal  to  1,000  or  2,000 
candles  and  requires  a  power  of  250  watts  for  1,000 
candle-power  lamp,  and  500  watts  for  2,000  candle- 
power  lamp.  The  force  most  generally  used  for 
Arc  lamps  is  50  volts  per  lamp. 
Board  of  Trade  Unit— The  Board  of  Trade  Unit 
for  the  supply  of  Electric  current  has  been  fixed 
at  1,000  watts  for  one  hour  and  a  maximum 
charge  per  unit  of  8d.  Some  of  the  London 
companies  have  already  lowered  their  charge  to 
6d.  per  unit  and  one  or  more  provincial  companies 
are  charging  4^d. 

As  an  8  candle-power  lamp  requires  30  watts, 
1,000  watts  would  supply  33-8  candle-power  lamps 
for  one  hour,  or  16-16  candle  lamps  for  the  same 
time. 

From  the  above  we  get  the  following  standard 
figures : — 

150  horse-power  drive  a  100  unit  dynamo 
supplying  3,300-8  candle-power  lamps,  so  that  if 
we  require  to  have  a  station  capable  of  supplying 
current  to  9,000-8  candle-power  lamps  we  should 
require  dynamos  yielding  in  this  aggregate  300 
units,  and  driven  by  engines  of  450  horse-power. 

SYSTEMS  OF  DISTRIBUTION. 

These  are  broadly  divided  into  two  distinct  systems 
called  the  "  Low  Pressure "  and  the  "  High 
Pressure." 

The  Board  of  Trade  has  drawn  the  line  of 
demarcation  between  these  two  systems  and 
defines  low  pressure  as  anything  under  300  volts 
and  high  pressure  as  anything  above  300  volts. 

Lov   PresBure. — The  low  pressure  direct  current 

system  consists  in  distributing  the  current  created 

by  the  dynamos,  direct  to  the  lamps  (usually  at 

IPO  voJts)  with  or  without  secondary  batteries  the 


supply  station  berag  comparatively  n^ur  to  the 
distributing  area. 

Some  electricians  advocate  the  low  tension 
system  even  where  the  station  is  as  much  as  a 
mile  or  more  firom  the  area  to  be  lighted ;  it  is 
generally  conceded  however,  that  this  distance  of 
a  mile  is  the  limit  at  which  the  low  pressure  plan 
can  be  economically  employed. 

Taking  the  minimum  standard  employed  for 
copper  conductors  which  allows  1,000  amperes  as 
the  maximum  current  per  square  inch  sectional  area 
of  copper,  the  loss  of  voltage  is  zi^  volts  for  every 
100  yards,  or  44  volts  per  mile.  It  will  therefore 
at  once  be  seen  what  a  great  advantage  is  gained 
if  current  is  transmitted  at  high  pressure,  for  at 
100  volts  44  per  cent  would  be  lost  in  a  mile 
while  at  1,000  volts  only  5  per  cent  of  the  pressure 
is  lost. 

In  consequence  of  this  loss  the  low  pressure 
plant  has  to  be  made  40%  larger  than  if  high 
tension  were  used,  and  at  full  power  40%  more 
electrical  units  have  to  be  made  than  are  paid  for. 

This  loss  can  be  reduced  by  making  the  copper 
conductors  larger,  but  this  adds  greatly  to  the 
cost  of  the  mains.  A  modification  of  the  above 
system  has  been  introduced  for  electric  distribution 
in  order  to  increase  the  pressure  in  the  cables 
without  augmenting  it  in  the  lamps,  called  the 
three,  four  and  five  wire  system. 

3  wire        ...        200  volts  in  the  mains. 

4  wire         ...         300  „  „ 

5  wire         ...         400  ,,  M 

In  all  these  cases  the  pressure  at  the  lamps  is 
kept  uniform  at  100  volts,  but  the  increased 
pressure  in  the  mains  results  in  diminished  loss  in 
transmission  between  the  distant  generating  sta- 
tion and  the  area  to  be  lighted. 
High  Pressure. — High  pressure  current  can  be  trans- 
mitted either  by  what  are  called  the  Alternate  or 
the  Continuous  current  system,  also  called  Direct 
current. 

The  Alternate  system  is  so  called  because  the 
current  is  caused  to  rapidly  flow  alternately  in 
opposite  directions  in  the  conductors ;  while  in  the 
Continuous  system  it  flows  uniformly  in  one 
direction.  It  is  not  necessary  for  our  purpose  to 
understand  why  some  electricians  prefer  one  and 
some  the  other,  as  the  reasons  are  purely  tech- 
nical. 

It  is  not  strictly  true  to  define  the  high  and 
low  pressure  systems  as  perfectly  distinct.    The 
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low  pressure  is  purely  low  pressure  from  first  to 
last,  but  the  high  pressure  is  a  combination  of 
high  and  low  pressure. 

In  the  high  pressure  system  the  distributing 
mains  are  the  same  as  in  the  low  pressure.  The 
difierence  is  in  the  pressure  at  which  the  current 
is  transmitted  from  the  Central  station  to  the 
distributing  area  and  its  conversion  from  high  to 
low  pressure  by  means  of  transformers.    * 

The  difference  between  the  Alternate  and 
Continuous  current  lies  chiefly  in  the  form  of 
transf<Hmer  that  has  to  be  used. 
Continnoas  Current  Transformer.— The  Continuous 
current  transformer  is  like  a  dynamo  in  so  far  that 
it  rotates,  is  in  fact  a  piece  of  moving  machinery 
which  requires  attention. 
Alternate  Current  Transformer.— The  Alternate  cur- 
rent transformer  is  extremely  simple  and  cheap. 
It  consists  of  a  single  cast  iron  water-tight  box 
containing  plates  of  iron  and  wire.  The  high 
tension  cable  is  led  in  at  one  end  and  the  low 
tension  is  led  out  at  the  other  end.  There  is  no 
motion  about  it  and  it  requires  no  attention,  for 
there  is  nothing  to  get  out  of  order.  The  cost  is 
about  ^3  per  Board  of  Trade  Unit.  It  can  be 
placed  where  required  in  a  house,  in  a  cellar,  or 
under  the  street  pavement. 

As  a  general  rule  2,000  volts  is  used  for  trans- 
mission, although  at  Deptford,  the  London  Electric 
Supply  Company  employ  10,000  volts,  but  trans- 
forming down  to  100  volts  for  the  low  pressure 
distribution. 

As  regards  choice  of  system  there  is  no  best,  but 
each  is  best  for  particular  circumstances. 

If  the  area  to  be  lighted  is  a  concentrated 
district  with  a  place  for  a  central  station  con- 
veniently situated  close  at  hand,  then  unquestion- 
ably low  tension  is  applicable.  On  the  other 
hand  if  you  have  to  supply  a  straggling  district 
from  a  station  some  distance  off,  the  high  pressure 
system  becomes  necessary. 

These  are  extreme  cases  and  between  these  two 
there  will  be  various  circumstances  in  which 
judgment  alone  can  decide  what  system  is  best. 

In  certain  low  tension  systems  which  have  been 
started  it  hgis  been  found  essential  to  have  3  or  4 
separate  stations  each  with  running  machinery 
and  the  great  economy  of  one  station  and  one 
supervision  is  lost. 

In  the  high  tension  system  complete  freedom 
of  choice  in  selecting  a  site  for  central  station  is 
given  and  it  is  probable,  as  town  electric  lighting 


extends,  the  advantages  of  being  able  to  place  the 
station  outside  the  town  with  facilities  for  getting 
coal  and  water  will  be  appreciated,  and  the  high 
pressure  system  will  come  into  general  use. 

On  the  Alternate  current  system  the  low  tension 
distributing  mains  (say  100  volts)  are  laid  down 
on  each  side  of  the  street  to  be  lighted  and  a  high 
tension  main  (say  2,000  volts)  on  one  side  only. 
As  often  as  convenient,  depending  on  the  number 
of  lamps  to  be  supplied — say  at  each  300  yards  or 
other  suitable  distance — a  transformer  buried  under 
the  pavement  receives  the  current  from  the  high 
tension  main  at  2,000  volts  and  reducing  it  down 
to  100  volts  feeds  into  the  low  tension  distributing 
mains  at  each  side  of  the  street.  The  low  tension 
mains  are  fed  and  maintained  at  a  constant 
pressure,  the  distance  between  the  transformers 
being  such,  that  perfect  regulation  of  the  current 
exists  along  the  entire  line  to  be  lighted. 

Professor  Fleming  has  made  a  careful  com- 
parison between  a  low  pressure  and  a  high  pressure 
feeder  of  a  mile  long,  each  giving  a  maximum 
supply  of  24,000  watts. 

He  finds  that  the  low  pressure  feeder  costs 
£1,000,  and  the  high  pressure  feeder  costs  £500, 
and  the  annual  cost  of  the  former  is  £111,  and 
of  the  latter  3^96. 

As  to  the  choice  between  the  two  high  current 
systems,  the  Alternate  and  Continuous,  circum- 
stances must  again  decide  which  is  best  for 
adoption. 

As  explained  before,  the  Continuous  transformer 
being  a  piece  of  moving  machinery,  is  costly,  and 
so  many  tranformers  could  not  be  used  on  account 
of  expense  and  the  difBculty  of  placing  them  as  on 
the  Alternate  system*  Consequently  the  same 
constant  pressure  could  not  be  maintained  in  the 
distributing  mains  as  if  the  Alternating  system 
were  employed. 

On  the  other  hand,  if  it  be  considered  advisable 
to  employ  secondary  batteries,  these  can  only  be 
used  with  Continuous  current  and  not  with 
Alternate  current. 
Use  of  Hotors. — It  was  at  one  time  thought  it 
would  not  be  possible  to  use  the  Alternate  current 
for  driving  motors  but  this  is  not  correct.  The 
use  of  motors  has  hardly  come  into  use  at  all  in 
this  country  but  should  progress  be  made  in  this 
direction  it  will-  be  of  great  advantage  to  electric 
lighting  as  the  plant  now  standing  idle  all  day  will 
be  utilised  and  bring  in  an  increase  of  revenue.. 
Load  Footer. — One  great  source  of  expense  in  elec- 
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trie  lighting  stations  is  that  a  plant  has  to  be 
provided  capable  of  supplying  the  maximum 
number  of  lights,  but  this  demand  on  the  full 
capacity  of  the  machinery  only  lasts  for  a  few 
hours  and  the  rest  of  the  time  it  is  standing  idle. 
The  term  load  factor  is  applied  to  express  the 
ratio  between  the  total  number  of  Board  of  Trade 
Units  the  machinery  is  capable  of  supplying,  and 
the  actual  number  of  units  supplied. 

This  load  factor  varies  in  different  towns  and 
localities.  In  Kensington  the  load  factor  for  the 
whole  year  is  12J  per  cent,  in  St.  James'  and 
Pall  Mall  it  is  very  high,  24  per  cent,  chiefly  owing 
to  clubs.    In  Newcastle  it  is  8'i6  per  cent, 

The  best  clients  for  a  lighting  company  are 
clubs,  and  then  come  restaurants,  then  theatres, 
then  shops  and  lastly  private  houses. 

DRIVING  POWER. 

Watep-Pover. — Where  water  power  is  available  in 
reliable  quantity  this  is  of  course  the  best  motive 
power,  but  in  England  there  are  not  many  places 
where  this  can  be  found,  but  there  are  some  towns 
where  sufficient  water  power  to  drive  the  machin- 
ery for  the  day  lighting  is  at  hand,  and  by  this 
means  a  great  saving  can  be  effected. 

Failing  water-power,  the  only  practical  power  for 
central  lighting  stations  is  that  of  the  steam 
engine,  and  the  followinng  types  of  engines 
present  distinct  advantages. 

The  steam  turbine. 

The  quick  running  enclosed  engine. 

The  vertical  open  type  marine  engine. 

The  horizontal  slow  running  engine. 
The  steam  turbine  appears  to  present  the  consider- 
able advantages  of  simplicity,  economy  at  low 
load,  and  the  use  owing  to  the  high  speed  at 
which  it  runs,  of  a  small  and  cheap  dynamo. 
Actual  practical  data  however,  as  to  its  use  in 
work  are  not  at  present  available. 

The  quick  running  enclosed  type  of  engine  has 
the  great  advantage  of  occupying  small  space  and 
affording  good  economy,  it  is  coupled  up  direct  to 
the  dynamo  and  is  to  be  recommended  for  small 
sizes. 

The  horizontal  slow  running  engine  is  naturally 
in  great  favour  with  people  who  have  had  to  do 
with  machinery — its  quiet  running,  reliability, 
and  small  expenses  for  repairs  present  great 
attractions.  It  is,  however,  an  expensive  engine 
and  must  be  used  with  belts  or  driving  ropes. 

The  vertical  open  type  marine  engine  appears 


to  be  the  best  for  large  dynamos,  or  if  prefered, 
a  horizontal  engine  but  in  either  case  coupled 
direct  to  the  dynamo.  The  marine  engine  type 
has  proved  its  economy  and  reliability  in  all  our 
ships,  while  the  horizontal  engine  has  done  the 
same  in  our  factories. 

In  every  installation  it  is  advisable  to  have  a 
couple  of  small  engines  and  dynamos  to  be  used 
for  the  light  or  day  load,  because  the  waste  of 
fuel  when  an  engine  is  running  on  a  light  load  is 
very  great.  Engines  should  be  designed  to  give  the 
best  and  most  economical  results  at  60  or  70% 
of  their  full  power  because  practice  has  shown 
that  they  are  mostly  run  at  two-thirds  of  their 
maximum  capacity. 

GAS  AND  ELECTRIC  LIGHT  COMPARED. 

One  pound  of  coal  will  produce  5  cubic  feet  of  gas, 
which  will  light  a  15  candle-power  gas  jet  for  one 
hour. 

One  pound  of  coal  by  electricity  will  give  a 
light  equal  to  32  candles  for  an  hour.  This  is  on 
the  assumption  that  it  takes  8  lbs.  of  coal  to 
produce  1,000  watts,  but  in  some  instances  this 
comsumption  has  been  reduced  to  6  lbs.  and  even 
better  results  will  no  doubt  soon  be  achieved. 

1,000  cubic  feet  of  gas  costing  3s.  produces  3,000 
candles. 

11,250  watts  at  8d.  per  1,000  costing  7s.  4d.  give  by 
incandescent  lamps  3,000  candles. 

750  watts  at  8d.  per  1,000  costing  6d.  give  by  arc  lamp 
3,000  candles. 

It  will  be  thus  seen  that  taking  a  maximum 
price  for  current  electricity  by  incandescent  lamps 
is  nearly  2^  times  the  price  of  gas  while  arc  lamp 
lighting  is  only  one  sixth  of  the  price  of  gas. 

At  8d.  per  unit  an  8  c.p,  lamp  costs  Jd.  an  hour. 
„  „  „  „  a  2,000  c.p.  arc  lamp  costs  4d.  „  „ 
Although  a  5  foot  gas  burner  is  supposed  to 
give  15  candles  it  is  found  in  practice  that  it  takes 
7^  cubic  feet  to  give  that  amount  of  light.  It 
must  also  be  noted  however,  that  the  incandescent 
lamps  do  not  give  out  after  a  time  their  full 
amount  of  light  and  it  has  been  proved  to  be 
advantageous  to  burn  them  only  for  500  instead 
of  1,000  hours.  As  the  lamps  cost  now  nearly  4s. 
each,  this  is  extravagant,  but  this  price  will 
shortly  be  greatly  reduced  so  that  a  better  light 
will  be  obtainable  having  less  expenditure  of 
power  and  at  a  fraction  of  the  cost  of  the  present 
lamp. 
Mr.  Preece  states  that  in  nin&  great  towns  the 
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average  yearly  consumption  per  5  foot  burner,  is 
3,000  feet  of  gas  which  at  3s.  per  1,000  cubic  feet 
is  gs.  per  burner  per  annum ;  and  for  a  35  watt 
lamp  which  is  the  equivalent  of  a  5  foot  burner, 
the  average  consumption  of  energy  in  a  year  is 
18  Board  of  Trade  Units,  which  at  6d.  per  unit  is 
also  gs.  So  gas  at  3s.  per  1,000  feet  =*  electricity 
at  6d.  per  Board  of  Trade  Unit. 

Apart  from  the  actual  cost,  the  electric  light 
possesses  a  number  of  advantages  which  must  be 
appreciated  in  the  long  run. 

The  air  is  not  vitiated  or  consumed,  the  heat 
given  out  by  electric  lamp  is  only  one  twentieth 
of  that  radiated  by  gas.  The  rays  of  electric  light 
more  nearly  approach  those  of  the  sun  than  those 
of  any  other  artificial  light  and  are  therefore  less 
injurious  to  the  eyes. 

The  ease  with  which  the  light  can  be  turned 
on  and  off  is  a  practical  advantage,  which  explains 
to  some  extent  the  small  consumption  of  energy 
per  lamp  mentioned  above  by  Mr.  Preece, 

We  have  not  at  present  sufficient  data  for 
making  any  comparison  between  the  capital 
expenditure  for  gas  and  that  for  electric  light 
because  the  latter  have  sunk  a  large  capital  in 
cables  out  of  all  proportion  to  the  number  of 
lamps,  and  the  capacity  of  the  central  stations. 

The  capital  expenditure  of  gas  works  is  36s.  per 
burner  and  taking  the  cheapest  electrical  installa- 
tion at  present  built,  it  is  about  30s.  per 
lamp, 

CAPITAL  EXPENDITURE. 

r 

As  regards  capital  outlay,  this  may  be  taken  roughly 
as  amounting  to  £2  los.  per  8  candle-power 
lamp ;  at  the  same  time  it  may  be  less  and  it  may 
be  a  great  deal  more,  depending  on  the  locality 
and  the  extent  to  which  mains,  with  a  view  to 
future  lighting,  would  be  laid  down. 

This  £2  los.  might  be  analysed  as  follows  for 
an  installation  of  say  5,000  lamps. 

£    *•    d. 
Generating  plant  150 

Transformers  2    6 

Mains  16    3 

Buildings  6    3 


2  10    o 


The  30/-  is  made  up  as  folic 

)ws: 

£  ^' 

d. 

Buildings 

2 

8 

Plant 

13 

I 

Switchboard,  &c. 

II 

Pipe  boxes  and  mains 

9 

2 

Transformers 

4 

2 

• 

I  10 

0 

COST  OF   PRODUCING  ELECTRIC  LIGHT. 

As  regards  the  cost  of  production  of  Electric  light, 
no  company  has  yet  been  working  long  enough  to 
enable  the  best  results  to  l>e  obtained,  but  we  give 
below  the  details  of  cost  of  production  per  Board 
of  Trade  Unit,  of  one  of  the  best  of  the  high  tension 
and  one  of  the  best  of  the  low  tension  systems  for 
the  year  i8g2. 

Low  Ten.  High  Ten. 
d  d 

Coal  I '04  "66 

Oil,  waste,  stores  '25  '22 

Salaries  and  wages  1*33  1*05 

Repairs  and  maintenance  '31  '34 

Miscellaneous  expenses  includ- 1 

r     **17  *IO 

ing  rents,  rates  and  taxes      J 
Management  'gi  '24 


431 


270 


An  installation  has  been  mentioned  before  as 
costing  only  30/-  per  lamp.  It  is  on  the  alternate 
high  tension  system. 


Price  charged  per  B.  T.  U.  8d.  4|d. 

It  must  not  be  inferred  that  the  cost  of  the  light 
by  the  high  tension  system  is,  as  shown  above, 
so  much  cheaper  than  the  low  tension.  The 
figures  are  only  given  as  being  the  best  results  yet 
published  of  the  two  systems,  and  it  would  not  be 
fair  to  compare  them,  as  the  circumstances  of  the 
two  stations  are  quite  different. 

INSTALLATION  OF  LAMPS. 

One  serious  difficulty  met  with  in  towns  is  the  hesi- 
tation of  householders  to  incur  the  expense  of 
wiring  and  fittings  in  their  houses,  especially  if 
they  have  already  gone  to  the  expense  of  fitting 
gas.  It  is  a  matter  for  consideration  therefore, 
with  town  councils,  whether  they  should  not 
institute  some  scheme  of  purchase  hire  for  the 
fittings-of  shops  and  houses  so  as  to  facilitate  the 
adoption  of  the  electric  light. 

It  may  also  be  wise  for  local  authorities  to 
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consider  the  advisability  of  ^hemselves  undertaking 
the  wiring  of  houses,  and  in  this  they  have  a 
precedent  in  what  is  often  done  by  the  various 
corporation  gas  works. 

The  capital  expended  in  wiring  and  fitting  up 
houses  is  nearly  as  large  as  that  spent  on  electric 
light  stations,  namely  £2  los.  per  lamp. 

SUMMARY. 

Having  now  drawn  attention  to  the  various  points 
for  consideration  for  any  county  or  town  council 
proposing  to  undertake  lighting  by  electricity,  the 
various  steps  may  be  summarised  as  follows : — 
I.  Fix  on  the  area  of  supply  and  the  number  of 
8  candle-power  lamps. 


2.  Capital  expenditure  at  £z.  zos.»  or  £s  per 
lamp. 

3.  Resolution  of  local  authority  approving  the 
proposal  for  electric  lighting  convened  by  one 
month's  notice. 

4.  Memorial  to  the  Board  of  Trade^  to  be 
lodged  by  the  21st  December. 

5.  Proof  of  having  complied  with  the  Acts  and 
Rules  by  15th  January,  and  such  proofe  to  be 
completed  by  22nd  February. 

6.  On  provisional  order  being  granted,  and 
system  of  lighting  being  decided  upon  get  tenders 
for  installation  from  responsible  firms. 

7.  Expenditure  must  be  approved  by  the  Local 
Government  Board. 
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Derby, — The  light  will  be  ready  for  supply  at  Dorby 
by  the  middle  of  July. 

Whitehall  Club. — A  dinner  of  the  electrical  membere 
of  the  Whitehall  Club  will  be  held  to-night. 

Belgrade  is  to  be  lighted  by  electricity.  The  standards 
which  are  to  support  the  arc  lanip^  are  already  in  position 
in  the  principal  streets. 

Milan  — The  Milan  Council  have  authorised  the  Ediaon 
Company  to  run  an  electric  tramway  experimentally  for  a 
year.     The  length  is  two  miles. 

Air  Compressors. — Prof.  Elibu  Thomson  has  applied 
electricity  to  air  compressors  by  utilising  the  heating  effect 
of  electricity  for  the  expansion  of  the  confined  ain 

Leeds. — The  Mayor  of  Leeds  will  open  the  electricity 
station  of  the  Yorkshire  House- U>-House  Company,  in 
Whitehall-road,  Leeds,  on  Wednesday  next,  May  10. 

Train-Liffhtixifir. — In  Boston  electric  lamps  are  placed 
on  some  of  the  passenger  cars  under  the  sills  near  the 
steps,  and  as  the  car  stops  the  lamps  light  up  and  show  the 
way  clearly. 

Polytechnio. — Our  note  last  week  as  to  appointment 
as  principal  open  applied  to  the  Battersea  Polytechnic,  not 
the  Borough-road,  where  the  excellent  principal,  Mr.  C.  T. 
Millis,  has  no  intention  of  vacating  his  post. 

Lady  Electricians. —  According  to  JFoman^  Misa 
Millicent  Fawcett,  who  so  lately  took  academical  honours, 
is  turning  her  attention  to  electrical  engineering.  Elec- 
tricity is  a  cleanly,  delicate  occupation.  Why  not  lady 
electricians  ! 

Chioaero  Couerress. — A  notice  has  been  sent  out  by 
the  secretary  of  the  Institution  of  Electrical  Engineers  to 
ascertain  how  many  of  the  members  intend  to  be  present 
at  the  Electrical  Congress,  which  will  be  held  in  Chicago 
during  August. 

Derby  Drainage. — The  Special  Drainage  Committee 
of  the  Derby  Town  Council  propose,  on  the  advice  of  Sir 
Frederick  Bramwell,  to  make  experiments  with  an  electric 
system  of  puriOcation  which  has  had  succeas  at  Paris  and 
other  continental  cities. 

The  Sleotropathic  Belt  Case. — Mr.  Harness  has, 
we  underatand,  settled  the  libel  case  with  Science  Siftings 
out  of  court,  the  proprietors  of  that  paper  being  advised 
by  their  solicitors  to  accept  the  componaation  offered  of 
X  1,^00  foi  damages  and  costs. 

Friendly  Rivalry. — In  Aix,  says  the  Gas  IForUl^  a 
whole  street-block  of  houses  is  being  built  so  as  to  be 
entirely  warmed  by  low-pressure  steam  from  a  boiler,  the 
engine  of  which  also  works  the  electric  light,  while  all  the 
cooking  is  to  be  done  by  gas.     There  are  no  fire-placea 

Accumulators. — Herr  Winkler  has  a  paper  in  the 
Zeiischrif I  fur  Elikirotechnik  on  the  "Use  of  Accumulators 
in  Central  Stations,"  which  is  to  be  completed  in  the  next 
number.  Statistics  and  curves  are  given.  Franz  Strcintz, 
the  "  Chemical  Theory  of  Secondary  Elements,"  in  the  same 
number  (April  Ifl). 

Infltitution.— The  full  title  of  Mr.  W.  B.  Sayers's 
paper  before  the  Institution  next  Thursday  ia  "  On  the 
Prevention  of  Sparking ;  Compound  Dynamos  without 
Series  Coils  or  Magnets  ;  and  Self-exciting  Dynamos  and 
Motors  without  Winding  upon  Field  Magnets."  It  fiounds 
an  interesting  paper. 

Cardiif. — At  the  meeting  of  the  council  of  the  Univer- 
sity College,  Cardiff,  on  the  recommendation  of  the  joint 
college  and  associated  counties  committee  it  was  determined 


to  purchase  forthwith  electrical  engineering  and  lighting 
apparatus,  together  with  a  boiler  and  engine,  at  an  esti- 
mated cost  of  £1,025. 

Railway  Starting  Indioator. —  The  AUgemeine 
Company  have  brought  out  a  convenient  arrangement  for 
showing  the  starting  times  of  trains  from  stations.  The 
names  oE  stations  and  the  hour  and  minute  of  starting  are 
shown  in  bold  letters  in  a  framework,  the  indications  being 
controlled  by  electricity. 

An  Eleotrioal  Novel. — "  In  a  few  days,"  writes  *'  An 
Exile  "  from  Paris,  "  there  will  be  out  an  electrical  novel, 
entitled 'The  Shadow  of  Desire/ by  Irene  Osgood,  pub- 
lished by  the  Cleveland  Publishing  Company,  19,  Union- 
squire,  New  York,  U.S.A.  Many  of  our  well-known 
people  are  too  palpably  drawn." 

Electric  Light  for  Telesoopea. — Mr.  Edwin  Holmes, 
in  the  English  Mediaj^ic^  describes  and  illustrates  a  simple 
and  cheap  electric  light  for  telescopes  and  other  apparatus. 
The  lamp,  from  Mr.  Edwin  Phipps,  of  Maidstone,  seems  to 
cost  but  7d.,  and  the  rest  of  the  apparatus  (two  E.  C.  0. 
dry  cells,  etc.)  comes  to  a  shilling  or  two. 

Electric  Blining. — Before  the  Mining  Institute  of 
Scotland  at  Hamilton,  on  the  27th  ult.,  Mr.  David 
Hunter's  paper  on  '*  An  Electrical  Pumping  Plant  at 
Bent  Colliery  "  elicited  considerable  discussion,  and  further 
consideration  waa  adjourned.  A  paper  was  contributed  by 
Mr.  James  Baird  on  "  The  Use  of  the  Electric  Light  in 
Sinking  Shafts." 

Price  of  Electricity, — One  of  the  most  encouraging 
things  in  electrical  distribution  recently  noted  was  the  fact 
mentioned  at  the  meeting  of  the  Metropolitan  Electric 
Light  Company^  that  during  the  past  year  the  amount  of 
current  sold  showed  an  increase  of  35  per  cent.,  and  this 
increase  only  entailed  a  cost  of  4  per  cent,  extra  on  the 
working  expenses. 

Books  Received, — We  have  received  '*  The  Romance 

of  Electricity,"  by  John  Munro  —  the  Religious  Tract 
Society,  Paternoster-row.  From  Messrs.  Whittakor:  *'  Elec- 
tric Lighting  and  Power  Distribution,"  Part  IL,  with  85 
illustrations,  by  W.  Perron  Maycock,  price  2s.  6d. ;  *'  Elec- 
tricity and  Magnetism,"  by  S.  R.  Bottone,  with  102  illus- 
trations, and  *'  A  Guide  to  Electric  Lighting,''  by  the  same 
author,  price  Is. 

Eleotroteohnioal  Bibliography.  —  The  German 
nation  are  great  in  bibliographies,  careful  indexes,  and 
other  painstaking  and  useful  work.  We  have  receiver]  notice 
of  such  a  work,  applied  to  electrical  matters,  in  an  "  Elek- 
trotechnische  Bibliograpfaie,"  published  by  J.  A.  Barth,  in 
Leipzic,  edited  by  Dr.  Georg  Maas,  secretary  of  the  Elek- 
tratechnischen  Gessllschaft  of  that  town.  It  will  be 
published  monthly. 

Electric  Welding. — In  ShefiBeld,  welding  by  electricity 
seems  to  be  becoming  acceptable.  Mr.  Scott  Andersonduring 
the  past  12  months  has  erected  seven  large  plants  for  elec- 
tric welding  and  annealing.  As  the  electric  furnace,  which 
he  recently  showed  in  action  in  SheHield,  gives  promise  of 
better  and  more  economical  results,  it  will  doubtless  com- 
mand much  attention.  Considerable  interest  is  being  felt 
in  the  district  in  the  application  of  electricity  to  metallur- 
gical operations. 

Telephone  Ear  Coshiona. — There  are  few  things 
more  tiresome  and  irritating  than  the  holding  of  a  telephone 
receiver  to  the  ear.  A  Canadian  inventor,  says  a  contem- 
porary, with  a  view  of  relieving  this  discomfort,  has 
designed  an  air  cushion  made  of  hollow^  soft  rubber,  which 
is  fitted  over  iho  end  of  the  telephore  receiver.  Not  only 
is  the  device  said  to  make  telephoning  more  comfortable. 
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but  it  actually  assists  the  hearer,  inasmuch  as  the  cushion 
•huts  out  all  external  sounds.  A  small  tube  on  the  device 
enables  the  cushion  to  be  inflated  as  desired. 

Ooebel  Lamps. — The  Edison  Company  having  brought 
a  suit  against  the  Columbia  Incandescent  Lamp  Company, 
of  St.  Louis,  for  infringement  of  the  Edison  patent,  the 
Goebel  lamps  were  again  brought  forward  for  the  defence, 
the  previous  affidavits  being  supplemented  by  a  vast 
amount  of  new  evidence.  The  complainant  submitted  120 
affidavits  and  the  defendant  no  less  than  222.  Among  the 
exhibits  were  six  Goebel  Jamps,  three  of  the  **  meatsaw  " 
type,  and  three  "hairpin"  pattern.  Three  of  these  were 
identified  as  having  been  made  before  1879.  Judgment 
was  reserved. 

Lyons  Exhibition. — Lyons  will  hold  a  universal  inter- 
national exhibition  in  1894,  and  the  official  bulletin  showing 
the  proposed  building  is  before  us.  The  principal  hall 
covers  a  surface  of  45,751  square  metres,  with  a  diameter 
of  232  metres.  The  Mayor,  Dr.  Gailleton,  is  at  the  bead  of 
the  committee,  M.  Clavenad  being  the  engineer-in-cbtcf  to 
the  town.  The  design  for  the  building  was  made  by  M. 
Claret.  It  forms  an  immense  dome,  with  projecting  lateral 
slopes,  and  is  of  handsome  appearance.  Electric  trans- 
mission of  power  will  be  used  throughout  instead  of 
countershafting, 

Antomatio  Railway  Sisals.— Mr.  Edwin  Blakey, 
engineer  to  the  Automatic  Electric  Railway  Sifjnal  Com- 
pany, points  out  a  slight  error  in  our  description  of  the 
company's  system  of  signals  published  in  last  week's  paper. 
Instead  of  **  the  current  is  constantly  on,  keeping  the  signals 
at  danger,"  the  word  "  clear "  should  be  substituted  for 
"  danger,"  as  the  signals  in  all  cases  go  to  *'  danger  "  by  the 
force  of  gravity.  That  this  wa^  a  clerical  error  is,  how- 
ever, clear  from  the  context.  It  is  one  of  the  excellencies 
of  the  system  that  any  interruption  of  the  circuit  would 
not  permit  accidents  to  occur. 

Electric  Flatirons  — The  proprietor  of  a  laundry 
at  Lauter,  in  Germany,  has  adopted  electric  heating  for  60 
of  the  flatirons  used  in  his  establishment.  A  40-h.p. 
dynamo  provides  current  for  heatings  for  lighting  the 
lamps,  and  for  driving  motors  for  the  various  washing  and 
wringing  and  mangling  machines.  The  core  of  the  flat- 
irons  ia  formed  of  asbestos  covered  with  platinum  wires, 
which  are  made  incandescent  by  the  current  As  current 
is  cheap  and  expense  is  saved  when  the  irons  are  not  in 
use,  the  application  is  not  found  expensive,  while  the 
cleanliness  and  convenience  is  beyond  dispute. 

Dangers  of  Panting. — Before  Justice  Grantham,  a 
case  was  settled  last  week  anent  the  responsibilities  of 
electric  launches.  One  of  the  General  Electric  Traction 
Company's  launches,  it  seems,  ran  into  a  punt  carrying 
Mr.  Elgood  and  his  wife  and  Mr.  Orlebar,  and  tipped  the 
party  into  the  water.  This  was  after  Molesey  RegJitta,  at 
half-past  11  at  night.  The  launch  was  going  slowly  when 
the  punt  shot  out  of  the  darkness  and  crossed  the  path  of 
the  launch  under  the  bridge,  shouting  being  not  in  time  to 
stop  her.  Negligence  was  not  apparent  on  the  part  of  Mr. 
Herbert  Wilson,  who  was  in  charge  of  the  launch,  and  a 
verdict  for  the  defendants  was  given. 

Rochdale  Teclsnical  School. — The  new  municipal 
technical  schools  were  opened  by  Sir  Bernhard  Samuelson, 
Bart.,  at  Eoehdale  on  the  26th  ulL  He  congratulated  the 
town  on  the  new  venture,  and  spoke  in  favour  of  technical 
education.  So  far  as  be  had  seen,  however,  there  was  no 
provision  as  yet  for  the  teaching  of  physics.  For  that,  he 
thought,  they  should  provide  at  an  early  date.  For 
example,  he  thought  they  would  have  to  train  men  who 
ahoiild  be  competeui  as  tradesmen  to  provide  them  with 


light  and  heat  for  their  houses  from  electricity.     He  left 
aside  all  the  higher  branches  of  electrical  science.     There  | 
were   other   branches  of    physics   which   were    of    equal  j 
importance,  but  it  might  be  enough  that  he  had  given ^ 
electricity  as  an  example. 

lilomination.—  The    following    are    Dr.    Sumpaer's] 
figures  obtained  experimentally  on  the  amount  of  illumina«| 
tion  reflected  from  various  surfaces  :  The  amount  of  lightl 
reflected  from  a  newspaper  or  piece  of  foolscap  is  equal! 
within   10  per  cent,  to  that  reflected  from  a  good  glau 
mirror.    Deduced  from  the  results,  we  find  that  black  cloth 
covering  the  wall  of  a  room  requires  proportionately  100 
caudles  to   produce  a  certain   illumination ;   dark   brown 
paper,  87  ;  blue  paper,  72  ;  yellow  paint,  60;  clean  wood, 
50 ;  dirty  wood,  80  ;  cartridge  paper,  20  ;  and  whitewash, 
15  candles.     It  is  thus  seen  that  it  takes  nearly  six  times 
as  much  candle-power  to  illuminate  a  room  papered  with 
dark  brown  paper  as  it  does  to  illuminate  to  an  equal 
degree  a  whitewashed  room. 

Honours  to  Students. — The  council  of  the  City  and 
Guilds  of  London  Institute  have  elected  Mr.  H.  A.  Hum* 
phrey  a  Fellow  of  the  institute.  This  distinction  is  con- 
ferred upon  those  who,  having  matriculated  and  success- 
fully completed  the  course  of  instruction  prescribed  for 
regular  students  at  the  Central  Institution,  and  obtained 
the  diploma  of  associate,  shall  have  spent  not  less  than  five 
years  in  the  practice  of  their  profession,  and  shall  produce 
evidence  of  having  done  some  original  and  valuable 
research  work,  or  of  having  otherwise  contributed  to  the 
advancement  of  the  industry  in  which  they  are  engaged. 
Mr.  Humphrey  obtained  the  diploma  of  associate  in  1887, 
and  is  now  engineering  manager  of  the  refined  bicarbonate 
and  crystal  plant  departments  of  Messrs.  Brunaer,  Mond, 
and  Co. 

laverpool  Telephones. — The  largest  centre  of  tele 
phonic  communication  In  the  United  Kingdom,  and  one  of 
the  longest  in  Europe,  remarks  the  Daily  News,  is  that  of 
Liverpool,  whore  the  National  Telephone  Company  have] 
just  completed  their  new  switch-room.  This  is  a  hall  90ft. 
in  length,  and  is  fitted  in  a  way  which  completes  nearly  a 
million  of  telephonic  connections^  whereby  each  subscriber 
on  the  exchange  may  be  placed  immediately  in  connection 
with  any  other  throughout  the  country.  Already  there  are 
worked  from  the  Liverpool  centre  9,600  miles  of  line,  of 
which  more  than  7^000  are  exchange  and  private  wires. 
In  1882  the  mileage  of  wires  in  Liverpool  was  only 
463  miles;  in  February  last  it  was  7,019.  From  the  last 
published  statistics  it  appears  that  the  number  of  "  calls  " 
in  the  Liverpool  centre  is  42,800  per  day,  representing  a 
daily  communication  between  95,600. 

Traction  and  Telephony. — A  meeting  of  persona 
interested  in  electrical  traction  and  of  the  Telephone  Com- 
[>any  waa  held  at  the  Board  of  Trade  on  Wednesday, 
April  26th.  The  Telephone  Company  suggested  to  the 
Board  of  Trade  that  by  reason  of  the  proceedings  on 
various  Bills  during  the  past  four  years  the  time  had  come 
for  one  of  the  protective  clauses  given  to  the  Telephone 
Company  to  be  adopted  as  a  model  clause,  and  so  treated 
by  the  Board  and  the  authorities  of  the  Houses.  In  reply, 
Sir  Courtenay  Boyle,  after  hearing  the  views  of  those 
representing  electrical  traction,  intimated  that  in  their 
opinion  the  suggestion  of  the  Telephone  Company  could 
not  be  accepted,  hut  that  they  thought  the  time  had  come 
when  the  whole  question  could  and  should  be  considered 
with  a  view  to  a  settlement,  and  intimated  that  they  would 
consult  the  authorities  of  the  House  as  to  the  proper  steps 
to  be  taken  to  have  the  matter  so  settled.  Sir  Courtenay 
Boyle  also  intimated  to  the  Telephone  Company  that  they 
did  not  in  the   meantime  propose  to  iasert  any  clause 
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for  the  protection  of   the  Telephone  Company  in  orders 
comiog  before  them. 

Eleotzioity  at  the  World's  Fair.—"  We  come  out 
poorly  in  the  superb  department  of  electricity,'  Bays  the 
DaUy  News  special  commissioner  at  Chicago.  "The 
Germans,  who  have  been  pouring  out  money  like  water, 
are  masters  of  the  situation,  apparently,  here.  An  eminent 
American  electrician  in  Chicago  became  (for  an  American 
gentleman  who  has  been  a  soldter)  quite  emotional  as  he 
deplored  to  me  the  fact.  He  lamented  the  absence  of  the 
chairman  of  the  committee,  Mr,  Preece,  at  the  opening, 
and  thought  England  ought  to  be  better  represented  by 
electrical  exhibitors.  The  fact  is  we  sing  small  in  this 
department,  and  perhaps  it  is  useless  to  enquire  why.  The 
explanation,  if  wanted,  must  be  sought  for  at  home,  for  Sir 
Henry  Wood  and  others  did  all  they  could  to  produce  a 
better  result.  The  preliminary  essay  is  by  Prof.  W.  E. 
Ayrton  on  *  Electricity  and  Electrical  Appliances,'  and 
there  is  some  kind  of  exhibit  from  the  Postal  Telegraph  of 
the  British  Government." 

Hodffkias  Fand  Prizea.— In  October,  1891,  Mr.  Thos. 
George  Hodgkins,  of  Setauket,  New  York,  made  a  donation 
to  the  Smithsonian  Institution,  the  income  from  a  part  of 
which  was  to  be  devoted  **  to  the  increase  and  diffusion  of 
more  exact  knowledge  in  regard  to  the  nature  and  proper- 
ties of  atmospheric  air  in  connection  with  the  welfare  of 
man."  The  Smithsonian  Institution  now  announces  a  prise 
of  lO.OOOdol.  for  a  treatise  embodying  some  new  and 
important  discovery  in  regard  to  the  nature  or  proper- 
ties of  atmospheric  air.  These  properties  may  be  con- 
sidered in  their  bearing  upon  any  or  all  of  the 
sciences — f.g.y  not  only  in  regard  to  meteorolof^y,  but 
in  connection  with  hygiene,  or  with  any  department 
whatever  of  biological  or  physical  knowledge.  Also  a  prize 
of  2,000dol  for  the  most  satisfactory  essay  upon  "  the 
known  properties  of  atmospheric  air  considered  in  their 
relationships  to  research  io  every  department  ot  natural- 
science."  A  medal  will  be  ostabUshed,  under  the  name  of 
the  Hodgkins  Medal  of  the  Smithsonian  Institution,  which 
will  be  awarded  annually  oi  biennially,  for  important  con- 
tributions to  our  knowledge  of  the  nature  and  properties  of 
atmospheric  air,  or  for  practical  applications  of  our  existing 
knowledge  of  them  to  the  welfare  of  mankind.  The 
treatises  may  be  written  in  English,  French,  German^  or 
Italian,  and  should  be  sent  to  the  secretary  of  the 
Smithsonian  Institution,  Washington,  before  July  1,  1894, 
except  those  in  competition  for  the  first  prize,  the  sending 
of  which  may  be  delayed  until  December  31,  1894. 

Alaminium  Plating. — Some  details  of  the  large  task 
of  plating  the  ironwork  of  the  Philadelphia  City  Building 
with  aluminium  will  be  read  with  interest.  It  appears 
that  the  process  successfully  adopted  was  devised  by  Mr. 
Darling,  of  New  York.  The  first  step  was  to  construct 
tanks  to  hold  the  plating  solution,  and^  as  sfime  of  the 
pieces  were  columns  3ft.  in  diameter  and  26ft.  long,  the 
tanks  were  necessarily  of  great  size,  that  for  the  aluminium 
solution  holding  7,000  gallons,  After  pickling  the  pieces 
of  iron,  they  are  5rst  electroplated  with  copper.  The 
copper  film  is  very  thick,  IGoz.  being  deposited  on 
each  square  foot  of  surface.  This  coating  alone  would 
protect  the  iron,  but  the  co[iper  would  soon  turn  black  and 
green  by  exposure  to  the  air,  so  that  the  final  coating  of 
aluminium  is  added  for  appearance.  From  two  to  three 
ounces  of  aluminium  per  square  foot  is  deposited  over  the 
copper,  forming  a  very  substantial  film.  Like  most  metallic 
films  deposited  from  solution  by  electrical  decomposition, 
however,  the  aluminium  coating  is  porous,  and  while  it  ii 
firm  enough  to  adhere  well,  it  is  not  sufhciently  comj)act  to 
resist  the  action  of  the  utmosphcie,  which  covers  it  with  a 


grey  coat  of  oxide.  This  effect  of  the  air  was  foreseen,  but 
the  colour  of  the  coat  of  oxide  harmonises  well  with  that  of 
the  marble  which  forms  the  main  mass  of  the  building,  so 
that  it  is,  if  anything,  preferable  to  the  glitter  of  an  un- 
tarnished surface,  and  it  is  found  to  be  very  superficial,  and 
to  protect  the  metal  under  it  from  further  action.  It 
remains  to  be  seen  how  it  will  bear  the  long-continued 
action  of  the  weather. 

Kidderminster. — At  the  Kidderminster  Town  Council 
meeting  on  Wednesday,  the  Law  Committee  presented  a 
report  on  the  subject  of  electric  lighting,  and  the  result  of 
enquiries  on  the  subject.  Mr.  A.  Bromley  Holmes,  C.E., 
of  Liverpool,  was  selected  to  advise  the  committee  on  the 
subject.  He  advised  the  adoption  of  a  low  tension 
direct  current  with  a  battery  of  accumulators  to  supply 
the  current  during;  the  hours  of  small  demand,  when  it 
would  be  uneconomical  to  run  the  engines.  The  costs  of 
laying  mains  in  all — or  nearly  all — the  streets  in  the  com- 
pulsory area,  to  erect  buildings,  and  put  down  plant  capable 
of  supplying  3,000  l6-c.p.  incandescent  lamps,  the  buildings 
being  so  arranged  as  to  admit  of  extension,  was  approxi- 
mately £15,000.  Taking  into  consideration  the  moderate 
price  charged  for  gas  in  Kidderminster,  and  the  nature  of 
the  area  of  supply,  Mr.  Holmes  did  not  anticipate  that  tfaera 
would  be  at  first  a  large  demand  for  electric  light,  as  the 
cost  of  electricity  would  be  at  least  double  that  of  gas. 
When  the  incandescent  lamp  patent  expired  in  November 
next,  much  cheaper  lamps  of  higher  efi^ciency  would  be 
obtainable,  and  the  time  was  probably  not  far  distant  when 
the  electiic  light  would  compete  wi^h  gas  at  equal  piices. 
The  committee,  with  the  view  of  estimating  whether  the 
probable  demand  for  electric  lighting  would  justify  the 
Town  Council  in  taking  the  mutter  up,  recommended  that 
a  circular  be  sent  to  all  probable  consumers  in  the  com- 
pulsory area,  enquiring  whether  they  were  prepared  to 
accept  a  supply  of  electricity  at  an  estimated  cost  of  6d, 
per  Board  of  Trade  unit,  or  equal  to  5s.  per  1,000ft.  of 
gas,  When  the  results  of  this  a[>pHcation  had  been 
obtained,  the  committee  would  be  prepared  to  make  a 
further  report. 

Medical  Electrodes. — Mr  R.  Brown,  in  the  BrcxMyn 
Medical  Jfjutnal,  tl escribes  a  new  kind  of  electrode  for 
external  use  in  electro-medical  operations.  Felt  or  cotton 
are  not  satisfactory  ;  clay  has  been  used,  but  is  cold  and 
unclean.  *'  Amadou,"  a  species  of  fungus,  is  the  material 
proposed,  backed  up  by  a  mesh  of  metal.  "  Amadou"  is  a 
substance  which  grows  upon  old  trees  in  England  and  on 
the  continent  of  Europe.  When  prepared  for  market 
it  has  the  appearance  of  soft  leather.  It  will  readily  take 
up  more  than  its  weight  of  water,  and  in  so  doing  contracts 
to  at  least  half  its  former  size.  When  saturated  with 
water  it  has  a  fleshy  touch,  and  will  readily  conform  to  the 
irregularities  of  the  body.  This  substance  will  remain 
moist  for  a  long  time,  and  a  sandbag,  or  other  pressure, 
may  be  put  upon  it  without  fear  of  water  running  from  it 
over  the  patient.  It  is  exceedingly  porous,  and  when 
tborougbly  wet  forms  an  excellent  conductor.  The  current 
is  evenly  distributed  over  the  whole  surface  covered  by  it, 
and  consequently  no  burning  spots  are  experienced  by  the 
patient.  The  metal  used  is  a  plaque  or  flat  piece  of  per- 
forated brass,  known  in  the  trade  as  No.  15.  It  is 
beautifully  smooth  on  one  side,  and,  owing  to  the  punches 
of  the  machine  in  making  the  perforations,  is  slightly  rough 
on  the  other.  It  can  easily  be  cut  with  an  ordinary  pair 
of  scissors  to  any  desired  shape,  care  being  taken  to  follow 
the  perforations  in  such  manner  as  to  leave  an  unbroken 
edge  all  around  the  plaque,  as  shown  in  the  figure.  After 
having  cut  a  piece,  as  described,  it  should  be  annealed  by 
holding  it  over  the  Hame  of  a  Bunsen  burner,  or  placed  ou 
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the  hot  coals  of  a  fire  until  cherry  red,  and  then  thrown 
into  a  pan  of  coal  water.  This  may  bo  rei>cat<)d,  when  it 
will  be  found  to  be  as  {)liuble  as  a  piece  of  lead.  Directions 
are  given  for  attaching  the  electrodes  and  using  them  on 
the  body. 

Physiolo^oal  Effect  of  Magrnets. — Magnetism  and 
electricity  in  their  medical  aspects,  says  the  Laiicei^  have  a 
peculiar,  and  too  often  unpleasant,  interest,  because  of  the 
halo  of  mystery  which  surrounds  them.  A  recent  paper 
in  the  New  York  Medical  Journal  by  Dr.  Peterson  and  Mr. 
Kennelly  is  an  attempt  to  throw  some  light  on  the  subject 
of  the  physiological  effect  of  magnets  of  great  power 
placed  at  the  disposal  of  the  writers  at  the  Edison  labora- 
tory at  Orange,  New  Jersey.  It  was  found  that  blood 
placed  on  slides,  covered  with  a  cover-glass  and  subjected 
to  the  influence  of  a  powerful  magnet,  failed  to  show 
the  faintest  trace  of  polarisation  movement  or  vibration. 
Tho  same  held  good  of  the  living  ciliated  epithelium 
taken  from  the  pharynx  of  a  frog,  and  it  was  also  found 
that  the  circulation  in  the  web  of  a  frog's  foot  observed 
under  a  high  power  failed  to  show  any  sign  of  being 
influenced.  Benedikt  has  stated  that  magnetism  '*  increases 
the  resistance  to  conduction  in  motor  nerves "  and  so 
causes  paralysis.  No  effect  at  all  was  observed  on  a  dog 
placed  in  a  cylinder  and  subjected  for  five  hours  to  a 
magnetic  field  of  intense  {>ower.  Five  men,  the  observers 
themselves  amongst  tho  number,  were  also  exposed 
to  trial.  Sphygmographic  tracings  taken  continuously 
during  the  stance  showed  no  irregularity  of  the  pulse, 
and  this  in  spite  of  the  making  and  breaking  of  the 
enormous  magnetic  intluence  during  the  observation.  Tho 
knee-jerk,  also  tested  continuously,  showed  absolutely  no 
change,  nor  did  any  one  of  the  five  exjjerience  any  unusual 
sensations  which  could  be  attributed  to  tho  magnetism. 
Another  series  of  experiments  also  had  a  negative  result^ 
and  tho  conclusiun  reached  was  that  tbo  human  organism 
is  in  no  way  appreciably  affected  by  tho  most  powerful 
magnet  known  to  modern  science,  either  as  regards  circula- 
tion, ciliary  or  protoplasmic  movements,  or  sensory  or  motor 
nerves.  Tho  writers  therefore  express  the  opinion  that  the 
ordinary  magnets  used  in  medicine  have  a  purely  suggestive 
ellect,  and  would  bo  equally  serviceable  if  made  of  wood. 

Blafikpool. — The  foundation-stone  of  the  Blackpool 
Corporation  electric-light  works  was  laid  with  great  cere- 
mony by  the  Mayor  last  Saturday.  The  foundation-stone 
bore  the  following  inscription:  "Blackpool  Corporation 
Electricity  Works.  This  foundation-stone  was  laid  on  22nd 
April,  1893,  by  the  Worshipful  the  Mayor  of  Blackpool 
(Alderman  James  Cardwell).  li.  Hammond,  M.I.E.E., 
electrical  contractor  ;  J.  HeskeLb,  borough  electrical  engi- 
neer ;  J.  Wolstenholme,  borough  engineer."  Alderman 
Buckley  asked  the  Mayor  to  lay  the  atone,  and  Councillor 
Pearson  hoped  the  Mayor  would  look  back  with  pleasure 
to  the  day's  proceedings.  Mr.  Hammond  said  he  would 
like  to  say  that,  as  electrical  engineer  and  contractor  for 
the  electrical  portion  of  those  works,  he  considered  that 
BIackix»ol  was  taking  a  very  wise  step  that  day.  In 
nearly  all  the  largo  towns  throughout  the  country  where 
the  corporation  owned  the  gasworks  they  were  taking  the 
same  steps  as  Blackpool.  He  believed  there  was  only  one 
instance  where  an  important  town  had  fairly  and  squarely 
discussed  the  matter,  and  decided  to  let  the  business 
go  into  the  bands  of  a  company,  and  that  was 
Leeds.  Although  that  only  took  place  two  years 
ago,  Leeds  was  now  under  a  cloud  of  disappoint- 
ment ;  and  though  the  works  had  not  yet  got  into  opera- 
tion, Leeds  was  considering  the  advisability  of  taking  them 
up.  The  Mayor  then  declared  the  stone  well  and  truly 
lu/d     The  proceediagB  were  followed   by  a  banquet,  at 


which  Councillor  Pearson  said  it  was  their  intention  to 
provide  a  number  of  lamps  upon  the  Promenade  which 
should  light  it  up  in  a  manner  second  to  none  on  the 
whole  continent  of  Europe.  If  they  carried  out  completely 
the  programme  which  had  been  foreshadowed  by  the  com- 
mittee, the  Promenade  would  be  lit  up  in  such  a  brilliant 
fashion  as  to  add  enormously  to  the  attractiveness  of  the 
town.  It  was  intended  that  the  lamps  should  be  hxed  on 
the  Parade  at  a  distance  of  not  more  than  45  yards  apart 
along  its  whole  length.  They  would  thus  get  101  arc 
lamps,  each  of  2,000  c.p.,  and  not  more  than  25ft.  from  the 
ground  to  the  arc  itself.  Everyone  who  knew  the  beauty 
of  electric  arc  lamps  could  imagine  the  brilliance  of  the 
scene.  He  hoped  they  would  be  able  to  supply  current  at 
the  end  of  July, 

Lonff-Distance  Eleotrlo  Railways.  —  We  hare 
alluded  several  times  to  the  project  for  electric  traction 
on  railways  of  M.  Heilmann,  who  proposed  to  generate 
steam  and  electricity  on  a  locomotive.  This  scheme  will 
be  tested  on  the  French  Northern  Railway.  The  same 
railway  will  also  test  the  plan  of  M.  Sartiaux,  who  pro- 
poses to  use  80  huge  Laureot-Ciily  storage  cells,  weighing 
40,0001b.  His  car  is  an  old  waggon,  on  each  of  three  axles 
of  which  will  be  mounted  a  30-h.p.  motor.  He  hopes  to 
get  a  speed  of  60  miles  an  hour,  or  even  more.  The  Paris, 
Lyons,  and  Mediterranean  Railway  will  test  the  plan  of 
MM,  Honneau  and  Desrozier,  who  propose  generating 
stations  along  the  route.  M.  Bonneau  is  assistant  chief  engi- 
neer of  tho  railway,  and  intends  to  use  water  power,  though 
the  ingenious  idea  of  using  up  the  old  locomotives  or  batteries 
to  generate  power  at  certain  stations  is  mentioned. 
Another  project  is  that  of  M.  Kepes,  who,  we  are  told,  has 
asked  of  the  Austrian  Government  a  concession  for  a  line 
to  be  run  at  11 0  miles  an  hour  between  Peslh  and  Pres- 
burg,  A  genomtiug-stalion  system  would  bo  adopted.  In 
America  long  linos  are  being  built  by  extension  of  shorter 
ones.  A  line  between  Baltimore  and  Washington  (40 
miles)  is  in  hand.  A  25-mile  track  is  proposed  l>etwocn 
Harrishurg  and  Mechansvillo,  in  Pennsylvania.  Between 
Scranton  and  Northumberland  a  company  will  construct 
a  line  80  miles  long,  and  distribute  light  and  power 
at  the  same  time.  From  Ohio  a  70milo  track  is 
proposed.  Cincinnati  and  Dayton  are  to  bo  con- 
nected. Two  large  combinations  have  been  formed 
for  a  network  of  electric  railways — one,  the  New  England 
Street  Railway  Company,  to  connect  all  the  larger  New 
England  cities  and  towns.  The  other  proposes  to  connect 
Newark,  Jersey  City,  Orange,  and  other  large  towns  in 
New  Jersey.  Tho  track  for  the  line  between  St.  Louis  and 
Chicago  has  been  begun,  and  although  doubts  are  said  to  be 
expressed  as  to  whether,  after  all,  the  line  will  not  be  first 
run  by  steam  locomotives,  it  is  pretty  evident  that  if  fast 
electric  traction  succeeds  as  it  is  expected  to  succeed,  this 
line  will  certainly  be  run  at  100  miles  an  hour  with  regular 
trains  by  electricity.  We  do  not  at  present  hear  of  any 
schemes  for  high-speed  electric  traction  in  England; 
indeed,  the  distances  are  mostly  too  short  to  warrant  the 
enormous  expense  in  an  experimental  stage.  England  may 
therefore  expect  to  remain  behindhand  on  this  question 
until  its  possibility  and  advantages  have  been  demon- 
strated. 

Artiatio  Eleotroplatine:. — Among  the  numerous 
exhibits  which  are  to  be  sent  from  the  great  hardware  city 
to  the  World's  Fair  is  a  case  of  goods  by  Messrs.  Ash,  Gill, 
and  Co.,  of  the  Betchworth  Works,  Birmingham,  in  which 
they  show  examples  of  their  new  process  of  electro-depo- 
siting on  a  non-metallic  base.  For  many  years  past  attempts 
have  been  made  by  different  firms  in  the  trade  to  achieve 
this  result,  but  with  only  i^artial  success,  and,  moreover,  the 
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process  was  attended  with  so  much  danger  in  consequenco 
of  the  highly  combustible  nature  of  some  of  the  agents 
employed,  that  manufacturers  did  not  care  to  incur  the  risk 
of  setting  their  premises  on  fire.  Messrs.  Ash,  Gill,  and 
Co.,  sajB  a  Birmingham  correspondent,  have  discovered  a 
process  by  which  this  danger  is  avoided,  and  the  results  are 
80  satisfactory  that  the  invention  has  been  pronounced  by 
practical  men  of  long  experience  to  be  one  of  the  most 
impoitant  that  has  been  introduced  in  the  electroplate 
trade  for  many  years.  The  objects  to  be  dealt  with, 
whether  they  be  a  sprig  of  natural  holly  or  ivy,  a  bit  of 
common  hedge  briar,  a  fern,  geranium  loaf,  a  marguerite 
daisy,  a  terra  cotta  group,  or  a  piece  of  delicate  lace,  are 
first  submitted  to  the  process,  which  is  the  inventors' 
secret.  They  next  receive  a  deposit  of  copper,  which 
renders  them  perfectly  ductile  and  practically  indestructible, 
and  then  they  are  ready  to  be  either  silvered  or 
gilt  by  the  ordinary  process  of  electroplating.  The 
articles  treated  in  this  way  are  mainly  intended  for 
ornamentation,  and  some  of  the  goods  which  Messrs.  Ash, 
Gill,  and  Co.  have  prepared  tor  Chicago  are  exquisitely 
beautiful.  The  leading  object  in  their  case  is  an  electro- 
silvered  centrepiece,  with  an  artistic  arrangement  of  natural 
twigs  in  dead  work.  Then  there  are  biscuit,  glove,  and 
trinket  boxes,  and  drinking-cups,  with  sprays  of  ivy  or 
holly  twined  around,  the  reining  of  the  leaves  and  the 
sharpness  of  the  prickly  edges  of  the  holly  being  as  perfect 
as  they  were  in  their  natural  state,  while  the  dead  work 
is  beautifully  reflected  in  the  polished  surface  beneath. 
To  other  articles  lace  is  attached  in  a  similar  manner,  and 
while  all  the  delicate  gossamer  appearance  of  tho  lace  is 
preserved,  its  character  is  so  changed  that  it  has  become 
metallic,  and  may  be  removed  whenever  the  main  article 
requires  cleaning.  For  this  purjKisc  it  may  be  remaikod 
that  in  every  instance  the  ornament  is  attached  by  screws, 
not  soldered,  for  facility  of  removal.  In  tho  same  way  the 
ornamentation  is  applied  to  glove-boxes,  tho  backs  of  hair- 
brushes, and  an  infinite  variety  of  other  articles,  tho 
materials  employed  boing  marguerite  daisios,  the  leaves  of 
the  geranium,  cineraria,  maritima,  etc.,  and  be  it  remem- 
bered that  in  every  instance  it  ia  the  natural  leaf  and 
flower  that  is  used.  An  mtrtje  dish  with  the  handles  formed 
of  twigs,  which  also  serves  as  knife-rests,  is  both  novel  and 
artistic.  A  dinner  gong,  the  gon^  being  suspende*!  from 
the  bent  branch  of  an  ordinary  briar,  is  unii|uc  and  uncon- 
ventional in  design.  Pretty  groups  of  Devonshire  terra- 
cotta ware  treated  by  the  patent  process  and  bronzed  make 
charming  ornaments,  and  cannot  readily  bo  broken.  There 
18  an  infinite  variety  of  other  articles,  and  the  whole  display 
is  one  which  is  sure  to  attract  notice  alike  for  its  novelty 
and  its  artistic  beauty. 

City  Ooilds  Institnte.— The  report  of  the  City  and 
Guilds  of  London  Institute  for  the  Advancement  of 
Technical  Education,  just  published  at  the  Greaham 
College,  Basinghall-fltreet,  makes  very  interesting  reading. 
It  is  the  thirteenth  annual  report,  and  it  appears  that 
there  were  412  day  students  in  the  colleges,  as  against  3tf2 
in  the  previous  session.  The  number  of  evening  students 
U  1,500,  mostly  at  Finsbury.  The  candidates  examined 
numbered  8,534,  as  against  7,416  in  1891.  Day  students 
put  in  1,200  hours  a  seasion,  against  90  hours  for  evening 
students.  Thoreportalludosto  the  institution  of  polytechnics 
and  the  attempts  that  have  been  made  to  annex  them  for  real 
technical  training.  The  proposed  teaching  university  for 
London  the  City  Guilds  Institute  do  not  join.  Any  scheme 
by  which  the  science  teaching  in  London  might  be  co- 
ordinated with  economy  in  laboratories  would  receive  their 
attention.  The  council  regret,  and  we  regret,  that  the 
Corporation    of   Loudon    have  withdrawn   their   financial 


support.  At  the  time  when  all  other  corporations  are 
throwing  themselves  heart  and  soul  into  the  work 
of  technical  education,  the  Corporation  of  London  is  the 
one  to  withdraw  !  At  the  Central  Institution,  South  Ken* 
sington,  under  Profs.  Unwin,  Ayrton,  Henrici,  and  Arm- 
strong, the  numbers  attending  have  risen  from  30  in  1885  to 
109  in  1892.  Additions  have  been  made  to  the  laboratories  ; 
the  dynamo-room  has  been  partly  enlarged  and  rearranged, 
and  the  plant  of  a  model  electric  lighting  station  has  been 
erectetl,  In  the  engineering  department  is  an  experimental 
steam-boiler  arranged  for  testing.  Mr.  Heenan  has  pre- 
sented a  spherical  steam-engine  in  recognition  of  good  work 
by  Mr.  Humphrey  and  Mr.  Gilbert,  former  students. 
Out  of  200  students  the  council  remitted  fees  in  ten 
cases.  At  Finsbury,  a  Mordey  dynamo,  sjmcially  de- 
signed, has  been  ordered,  and  a  new  10-ton  testing- 
machine  is  being  built.  A  sum  of  XI, 000  is  set 
aside  for  extension.  Gross  expenditure  has  been  :  Central 
Institution  £11^248;  Finsbury  £9,352— or  net  cost,  after 
deducting  fees,  £7,403  and  £6,824  respectively  :  of  which 
at  the  Central  there  are  three  professors  at  £1,000,  and  at 
Finsbury  £800,  £625,  and  £600,  besides  demonstrators 
and  assistants.  Materials  and  rates  and  taxes  both 
average  £1,000  each  at  both  institutions.  The  report  of 
the  Central  Institution  alludes  to  the  wretched  teaching 
at  most  modern  sides  in  schools — a  place  of  refuge 
of  weak  intellects  —  the  whole  standard  of  teaching 
being  low.  A  more  distinctive  name  is  required  for 
the  Central  Institution— that  of  *'  Tho  City  and  Guilds 
School  of  Engineering  and  Technology  "  is  suggested.  The 
successes  are  mentioned  :  Mr.  F,  H.  Ilummel's  career  baa 
been  "  unifoimly  meritorious  "  ;  Mr.  C.  V.  Drysdalo  was 
second,  and  continues  his  studios  ;  the  John  Samuel  scholar- 
ship was  gained  by  Mr.  II,  C.  Leake  ;  and  tho  8ir 
D.  Salomon's  scholarship  by  Mr  C.  H.  C.  Wood- 
hiiusc.  Mr.  B.  B.  Turner  and  Mr.  F.  Sholford  have 
">onc  in  for  B.Sc.  A  list  of  |>ast  successes  is  given, 
[anging  from  professors,  technical  journalists,  managers, 
assistants,  to  improvers.  Tho  report  of  the  Finsbury 
College  by  the  principal  (Prof.  S.  P.  Thompson)  contains 
much  interesting  atatiatica  of  ordinary  and  apecial  courses, 
the  occupations  of  students,  and  result  of  past  work.  Mr. 
Millis,  lecturer  on  metal  work,  has  been  appointed  to  tho 
Borough  road  Polytechnic.  Four  special  courses  were  hold  : 
tho  principal  on  telephones,  Prof.  Perry  on  diflerential 
calculus,  Mr.  Reckenzaun  on  electric  locomotion,  and  vector 
methods  of  calculation  by  Mr.  W.  C.  Clinton.  The 
library  is  not  satisfactory  j  there  is  no  special  room, 
and  the  library  of  the  institution,  kept  at  the  Central 
Institution,  is  too  far  off.  Only  one  book  has  been 
presented  last  year !  The  electroplating  department  has 
collaborated  with  tho  art  department  to  preserve  students' 
work.  The  need  of  further  electrical  apparatus  worthy  of 
the  recognised  centre  of  instruction  at  Finsbury  is  noted. 
Every  year  sees  past  pupils  in  positions  of  greater  respon- 
sibility. The  latest  success  is  that  of  Mr.  H.  D.  Richmond, 
analyst  to  the  Egyi)tian  Government,  who  discovered  a 
new  element — masrium.  The  greatest  requirement  is  an 
additional  site — now  vacant — for  extension.  An  impos- 
ing list  is  given  of  past  day -students,  which  requiies 
revising,  however.  We  recognise  Mr.  Dolby,  consulting 
engineer,  under  the  guise  of  Mr.  Dalby,  editor  of 
Electrical  PlarU,  The  report  concludes  most  interestingly 
with  an  account  of  the  proceedings  at  the  presentation  of 
prizes  on  r2th  December,  when  Mr.W.  Anderson,  president, 
M.E.,  delivered  an  address,  here  given  in  full  Mr.  Ander- 
son gave  the  history  of  Watt's  great  discovery,  told  in  an 
inspiriting  manner  pour  encoiirager  les  auires.  The  council 
are  to  be  congratulated  on  the  issue  of  this  report. 
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We  have  said  8o  much  in  the  three  previous  articles 
animadverting  against  the  training  in  technical  colleges — 
backed  upt  it  is  necessary  to  point  out,  by  the  opinions  of 
practical  men — that  it  is  a  pleasure  to  be  able  to  give  a 

food  word  to  the  two  London  technical  institutes  at 
'insbury  and  South  Kensington,  even  if  accompanied 
by  doubts  as  to  the  perfection  of  the  methods  there 
employed,  and  regrets  that  a  still  furthur  advance 
has  not  yet  been  made.  The  training  given  in 
mechanics,  physics,  chemistry,  and  electricity  at  these 
institutions  is  to  a  considerable  extent  on  right  lines. 
This  is  acknowledged,  and  is  due  to  the  persistent  efforta 
of  the  promoters  to  make  the  technical  teaching  really 
"technical" — experimental  and  concretely  analytical  instead 
of  merely  theoretical  and  evolutionary.  The  good  that  has 
been  done  to  the  cause  of  technical  education  in  general  in 
this  country  in  insisting  upon  this  line  has  been  immense  ; 
and  some  results  are  seen  in  the  appreciation  by  certain 
firms  of  the  students  coming  from  these  colleges,  instances 
of  which  we  are  pleased  to  give  this  week.  But  the  resolve 
taken  that  the  teaching  should  be  practical  and  concrete 
requires  to  be  carried  out  further  and  further  still. 
All  the  instincts  and  traditions  of  pedagogy  are 
against  it,  and  even  in  some  colleges  which  definitely 
adopt  these  principles  of  education,  their  practice  con- 
stantly tends  towards  the  Jesuitical  —  i.e.,  the  ^'it-is- 
because-Isay-so '  attitude,  dear  to  professors  in  classical 
studies.  The  baneful  )igm*:  of  abstract  theory,  the  desire 
of  training  for  the  sake  of  training  hangs  about,  not 
only  in  mid  corners,  but  in  some  studies  still  overshadow- 
ing usefulness  in  application.  The  ideal  with  which  the 
promoters  of  the  City  Guilds  schools  set  out  so  gallantly 
requires  pushing  home,  until  it  should  be  impossible  for 
anyone  pretending  to  be  a  technical  teacher,  or,  indeed,  a 
teacher  at  all,  to  teach  abstract  principles  and  theories 
as  such  without  basis  upon  the  facte  and  ap])lications 
from  which,  in  the  beginning,  they  arose.  Mathe- 
matics, geometry,  physics,  electrical  theory,  are  taught, 
we  suppose,  because  they  will  be  of  some  utility  in 
application  somewhere  and  somehow.  We  maintain, 
and  it  is  a  matter  that  is  proved  day  after  day,  tbat 
all  such  training  can  be  better  seized  by  the  student  if 
grafted  at  once  upon  actualities,  and  useful  actualities ; 
those  where  the  bearing  of  hts  work  is  known  to  the  student 
beforehand,  and  in  which  ho  is  not  left  to  wing  a  limit- 
less way  among  fictions  and  hypothetical  nonenities  unheard 
of  out  of  a  classroom.  If  some  teachers  in  technical  schools 
have  partly  discovered  this  truth,  it  still  remains  for  them 
to  wholly  discover  and  acknowledge  it  It  still  more  rests 
with  the  other  so-called  science  schools  and  colleges  to 
change  their  methods  of  work,  and  bring  themselves  into 
line  with  the  advance  of  educational  science  and  the  die- 
tjites  of  practice. 

It  is  true  tbat  in  the  workshop  practical  mattors  alone 
are  the  end  and  aim.  On  the  other  hand,  in  the 
school  quite  often  practical  matters  are  banished,  if  not 
derided.  Even  where  the  reform  has  begun  the  teachers 
have  seldom  the  courage  of  their  principles,  and 
the  reform  is  not  thorough.  We  do  not  wish  college 
and  workshop  to  coalesce,  or  that  colleges  should  become 
workshops  ;  but  we  do  desire  to  see  theory  running  ou  the 
same  rails  as  practice,  that  practice  should  be  dealt  with  in 
college — not  as  an  end,  but  as  a  means. 

Theory  must  be  taughtr  in  schools^  for  this  is  their  aim 
and  object.  But  how  t  There  may  be  50  diflferent  manners 
of  teaching  theory.  To  be  fruitful,  it  should  be  learnt  by 
BtudentB  quickly  and  in  much  the  same  manner  as  it  was 
learnt,  slowly  and  with  [tains,  by  the  discoverers — experi- 
mentally and  on  actualities.  To  be  fruitful,  theory  should 
be  (in  fact,  can  only  properly  be)  taught  by  means  of 
practice,  and  the  more  fruitfully  if  on  the  latest  and  very 
best  practice.  Why  cannot  the  schools  base  every  part  of 
their  teaching  on  the  actualities  found  around  the  genera- 
tion they  teach  ?  When  taught  and  illustrated  always  on 
examples  and  for  a  definite  end,  an  end  always  first  stated 
and  always  kept  in  view,  teachers  might  obtain  the  double 
Advantage  of  giving  real  knowledge  and  of  obtaining  the 
desired  traioing  in  pnadpIoB  at  one  and  the  same  time. 


Two  important  questions  are  often  left  out  of  sight  in 
dealing  with  students  :  (1)  How  do  the  students  themselves 
wish  to  learn — how  do  they  learn  when  left  alone ;  and 
(2)  What  is  it  that  the  practical  men  desire  that  they 
should  learn  1  It  is  certain,  in  the  first  place,  that  if 
a  student  is  given  what  he  wants  to  know,  and  not 
what  the  teacher  thinks  he  ought  to  want  to  know,  that 
he  will  learn  more  quickly  and  more  thoroughly  ;  and, 
secondly,  it  is  equally  certain  that  technical  teachers  will 
be  doing  their  duty  better  if  they  teach  what  future  em- 
ployers desire  should  be  taught,  rather  than  what  the 
teachers  think  the  employers  desire,  or  ought  to  desire. 
Permanent  examination  questions  should  be  apjiended  to  be 
asked  at  the  end  of  the  last  course— viz.  :  To  the  student : 
'*  Have  you  learnt  what  you  wanted  to  learn,  and  as  well 
aa  you  wanted  to  learn  it  ? "  and  to  the  employer  (when 
the  student  gets  one)  :  "  Has  your  trained  student  been 
trained  iu  the  way  you  wish  him  to  be  trained,  or  in  what 
would  you  suggest  a  difference  ?  "  Useful  questions  these, 
both  of  them.  Tabulated  and  published  we  might  see  some 
interesting  results. 

The  workshops  cannot,  except  by  hazard,  and  without 
order,  teach  theory  ;  the  facts  from  which  theory  issues  are 
there,  but  the  facts  are  not  organised.  A  principle  is  tbat 
which  the  mind  perceives  from  an  organised  collection  of 
facts,  and  this  it  is  that  the  college  can  afford  time  and 
opportunity  to  give.  But  the  facta — this  is  the  whole  point — 
should  be  as  near  aa  possible  exactly  those  that  will  be  met 
with  in  workshop  practice,  not  an  entirely  other  set.  For 
future  engineers,  before  all  others,  the  teaching  should  have, 
always  and  everywhere,  a  direct  bearing  on  practice. 

This  is  not  our  opinion  alone,  it  is  that  of  most  engineers 
who  have  to  deal  with  actual  work. 

"  Before  the  question  :  How  to  become  an  engineer  ?  can 
be  fully  answered/'  wrote  Mr.  Clement  E.  Stretton,  C.E., 
the  railway  engineer,  in  a  recent  letter  to  a  contemporary, 
*'we  must  know  the  exact  class  of  engineering  which  &  young 
man  desires  to  follow.  The  great  difficulty  at  the  present 
day  is  the  difference  between  theory  and  practice.  Large 
numbers  of  young  men  have  been  instructed  at  technical 
schools,  etc. ;  they  at^  filled  with  theory,  but  have  no 
practical  knowledge.  The  result  is  that  for  daily  work  in 
the  shopR  they  are  useless,  and  cannot  obtain  a  situation  or 
a  living.  These  are  the  young  engineers  who  are  constantly 
complaining  that  they  cannot  get  into  positions  or  make 
progress  in  engineering.  On  the  other  band,  the  good 
practical  man  who  can  take  a  bit  of  work  in  hand  and 
carry  it  through  to  a  successful  issue,  is  always  required,  and 
has  never  any  trouble  in  obtaining  a  situation.  In  short, 
there  can  bo  no  question  tbat  the  education  of  an  engineer 
will  in  future  have  to  be  much  more  practical  than  it  has 
lately  become." 

We  have  bad  many  letters  fully  bearing  out  our  views 
that  the  students  from  many  technical  electrical  classes  too 
often  leave  with  extremely  little  knowledge  applicable  out- 
side an  examination  paper.  It  is  the  common  complaint 
of  the  profession.  There  is  fortunately,  however,  another 
side  to  the  question,  where  students  have  been  fairly  well 
taught,  and  are  found  both  useful  and  well  trained.  This 
is  so,  however,  more  ^>art]cularly  in  the  lighter  and 
more  scientific  pursuits.  Messrs.  Swinburne  and  Co.  and 
the  Edison-Sp^an  Company  both  bear  witness  to  the  efiicacy 
of  the  training  in  this  direction  at  the  City  Guilds'  tech- 
nical institutes. 

Mr.  A.  H.  Bate,  of  the  testing  department  of  the  Edison- 
Swan  Company,  who  has  bad  many  students  from  Finsbury, 
gives  his  views  thus  : 

"  If  the  training  received  in  a  technical  school  is  to  be 
judged  only  by  the  knowledge  which  the  student  carries 
away  with  him,  I  fear  it  will  not  bear  comparison  with  the 
apprenticeship  system.  Comparatively  little  can  be  taught 
in  any  school  or  college  which  hears  directly  on  the  daily 
routine  of  factory  work,  no  matter  how  able  the  professors 
or  how  good  the  methods.  A  general  outline  of  all  branches 
of  the  profession  can  be  given,  and  a  firm  grasp  of  the  main 
laws  of  physics  can  be  obtained  in  a  course  at  a  college 
with  a  thoroughness  which  is  impossible  in  a  factory.  An 
instinctive  appreciation  of  Ohm's  law  is  of  infinitely  more 
value  than  an  accumulation  of  magnetisation  and  dynamo 
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formulae ;  for  however  much  the  atudenta  may  like  this 
sort  of  thing,  not  one  in  ton  of  them  will  ever  design  a 
dynamo,  and  for  those  who  do  the  required  information  can 
be  obtained  from  books.  The  value  of  such  teaching  lies 
in  the  mental  training  which  it  gives. 

"  The  power  to  deduce  these  facts  from  first  principles  is 
worth  infinitely  more  to  a  man  than  any  fact  or  set  of  facts. 
There  are  too  many  men  about  who  know  but  cannot  think, 
und  as  far  as  my  experience  goes  technical  education  is 
valuable  because  it  provides  the  mental  tools  and  teaches 
how  to  use  them.  Although  a  young  man  who  has  just 
come  from  a  course  at  a  college  is  not  of  much  immediate 
value  in  the  works,  he  soon  overtakes  the  most  accom- 
plished *  penny-in-the-slotter,'  and  as  he  gains  in  experi- 
ence his  knowledge  is  orderly  and  systematic.  There  are 
some  men  who  have  such  a  distinct  genius  for  correct 
reasoning  that  they  do  not  need  any  special  training  to 
teach  them  how  to  get  the  truth  from  experimental 
evidence,  but  these  are  the  exceptions.  For  most  of  us 
the  technical  college  does  not  stand  as  a  substitute  for 
workshop  training,  but  as  a  valuable  supplement  to  school 
education." 

We  make  the  following  exception  from  Mr.  Bate's  state- 
ment that  *'  the  power  to  deduce  facts  from  first  principles 
is  worth  infinitely  more  than  any  fact  or  set  of  facts" — 
namely,  that  exactly  a  first  principle  is  obtained  from  "  a 
set  of  facta  "  ;  and  properly  seen  and  studied,  the  "  set  of 
facts ''  will  give  the  man  juat  that  appreciation  of  a  principle 
which  the  mere  statement  of  this  principle  can  never  give — 
a  psychological  truth  which  teachers  often  forget,  even  if 
they  recognise. 

We  have  applied  to  Mr.  Jas.  Swinburne  for  his  views  on 
the  subject  oi  training  electrical  engineers,  knowing  that  he 
has  had  favourable  experience  of  electrical  students.  The 
following  is  the  outcome  of  our  request  for  his  experience 
and  ideas : 

"In  answer  to  your  enquiry  as  to  my  experience  of 
electnciana  trained  at  technical  colleges,  I  can  only  s%y 
it  has  been  most  satisfactory.  Most  of  our  work  is  of  a 
semi-scientific  nature,  and  whenever  we  want  a  good  man 
we  write  to  Prof.  Thompson  or  Prof.  Ayrton,  and  so  far 
we  have  always  got  what  we  asked  for.  The  qualifications 
I  look  to  are  mathematics,  the  theory  of  electricity,  and 
chemistry  in  some  cases ;  and  we  do  not  care  about  pro- 
ficiency in  such  matters  as  dynamo  or  transformer  design. 
In  many  cases  a  previous  training  in  experimental  work  is 
of  the  highest  value  to  us.  Our  business  is,  as  I  have 
already  stated,  somewhat  special,  but  we  would  certainly 
entrust  almost  any  work  in  the  hands  of  many  of  the  men 
who  have  come  to  us  from  these  two  technical  colleges. 

**  I  cannot  help  feeling,  however,  that  the  colleges  make 
a  mistake  in  trying  to  teach  practical  engineering,  Such 
things  can  be  better  learned  at  a  works  afterwards.  It  is 
quite  impossible  for  science  teachers  to  be  well  up  in  machine 
design  as  carried  on  in  practice — that  is  to  say,  in  relation 
to  shop  cost — and  it  is  useless  to  teach  textbook  engineer- 
ing. If  a  man  comes  who  has  been  taught  that  a  dynamo 
is  designed  so  that  the  magnetic  resistance  of  the  clearance 
is  half  the  resistance  of  the  whole  magnetic  circuit ;  or  if 
he  talks  of  critical  speeds  of  dynamos,  or  the  self-induction 
of  a  transformer,  he  finds  he  has  to  change  his  point  of 
view  before  he  can  come  into  touch  with  real  work.  I 
suggest,  therefore,  that  it  would  be  Ijetter  for  the  colleges 
to  teach  pure  mathomatica — the  more  the  better — chemistry, 
and  physics,  with  a  special  course  of  the  theory  of  elec- 
tricity and  machine  drawing.  The  fundamental  principles 
of  dynamo  machinery,  and  so  on,  should,  of  course,  be 
taught. 

"  On  the  other  hand,  bu8ine«a  firms  are  worse  than 
colleges.  The  premium-pupil  system  is  in  want  of  much 
more  thorough  revision.  We  make  a  point  of  allowing 
both  pupils  and  apprentices  to  leave  their  work  to  attend 
lectures,  as  we  believe  that  is  of  the  highest  im[H)rtance 
both  to  them  and  to  ourselves.  Still,  I  cannot  help  feeling 
that  whatever  faults  we  can  find  with  the  colleges^  we 
manufacturing  electricians  should  look  into  our  own  systems 
first.  For  my  own  part,  I  served  a  long  ap[>renticeship  as  a 
mechanical  engineer,  and  never  attended  lectures  after 
leaving   school  at   16  ;    and  I  very  much   regret  it,  and 


would  like  to  see  others  saved  the  uphill  work  of  reading 
mathematics  and  science  at  odd  times  alone." 

It  is  pleasant  to  be  able  to  give  this  testimony  to  the 
value  of  the  technical  training  at  the  City  Guilds'  Colleges. 
At  the  same  time,  the  feeling  that  engineering  is  badly 
taught  peeps  through  Mr.  Swinburne's  very  interesting 
remarks.  The  colleges,  he  thinks,  make  a  mistake  in  trying  to 
teach  engineering.  They  do  so,  we  think,  because  they  do 
not  base  their  teaching  on  what  is  done  in  real  life.  "  It  is 
impossible,"  he  goes  on,  "for  science  teachers  to  be  well 
up  in  machine  design  as  carried  on  in  practice."  Impossible  f 
Why  impossible  ?  What  a  reflection  on  teachers  of  engi- 
neering— their  teaching  is  useless,  they  do  not  keep  up 
with  the  practical  men.  Just  so  :  but  it  is  not  "impossible. 
The  words  "  It  is  impossible."  on  the  contrary,  should  be 
**  It  is  absolute  necessary."  Suppose,  if  the  professors 
cannot  do  so,  there  were  a  functionary  whose  duty  it 
was  to  find  out  what  were  the  principles  and  practice 
in  real  engineering  up  to  date  in  the  best  shops,  who 
would  keep  the  professors  informed  thereof.  Would 
this  be  useful  to  their  students  or  no  ?  Could  the  prin- 
ciples be  taught  thereon  or  not  ?  Mr.  Swinburne  goes  on : 
"It  is  useless  to  teach  text-book  engineering."  Think  of 
Ihis,  ye  who  are  teaching  "text-book  engineering"!  The 
deliberate  opinion  of  an  engineer  is  that  it  is  useless.  Are 
you  content  that  it  should  be  useless  :  can  it  be  made 
useful  1  These  are  momentous  questions.  And  the  writers 
of  these  useless  text-books,  can  they  metid  their  ways  ?  If 
we  could  have  facts,  present-day  practical  facts,  carefully 
and  thoughtfully  organised,  as  a  basis^  perhaps  the  teach- 
ing would  nut  so  often  have  cast  in  its  face  that  it  was 
"  useless." 
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VII.— THE  DYNAMO.  * 

(Continued  from  page  400.) 

Notts  on  Running, — The  weakest  part  of  a  dynamo, 
and  the  only  one  that  really  requires  any  watching, 
is  the  commutator  and  its  attendant  brushes.  The 
field  magnets,  being  built  of  solid  slabs  of  iron,  sufifer 
no  depreciation,  and  will  last  until  the  machine  is  obsolete. 
Almost  as  much  can  be  said  for  the  coils  they  carry,  since 
they  are  stationary,  and  not  subjected  to  any  strain. 
With  machines  that  are  not  of  sound  workmanship,  the 
insulation  will  become  defective,  but  this  is  not  a  serious 
matter,  and  can  be  repaired  by  the  dynamo  attendant. 
Should  a  short  circuit  occur,  however,  and  burn  or  other- 
wise (damage  the  inside  coils,  then  it  is  a  long  and  trouble- 
some task  to  unwind,  repair,  and  rewind,  but  excepting  an 
unusual  case  of  this  sort  there  is  little  or  nothing  to  disturb 
their  life  and  soundness. 

Turning  our  attention  to  the  armature,  this  is  much  more 
liable  to  accidents  and  damage.  When  a  dynamo  gets 
short-circuited,  the  armature  may  get  burnt  up.  The 
damage  done  varies :  sometimes  the  armature  is  completely 
ruined^  at  other  times  it  is  one  or  more  coils  that  are 
damaged,  when  they  must  be  taken  out  and  repaired,  or 
replaced.  Another  source  of  weakness  is  the  binding  wire 
of  the  armature.  This  is  liable  to  break  or  get  torn  off  to 
the  extent  of  two  or  three  turns. 

Foremost  in  point  of  vulnerability  comes  the  com- 
mutator, which,  as  before  mentionod,  is  the  weakest 
part,  and  it  is  the  only  part  subjected  to  wear  and  tear. 
Here,  the  brushes  are  constantly  rubbing  and  wearing,  and 
this,  together  with  a  more  or  less  amount  of  sparking,  will 
very  rapidly  make  its  effect  apparent,  unless  great  care  and 
attention  is  exercised.  A  dynamo  attendant  takes  as  much 
pride  in  the  condition  of  the  commutator  and  the  brushes 
aa  an  engine-driver  does  in  the  smooth  running  of  his 
engine  ;  and  so  he  ought  to,  since  it  is  the  only  part  of  the 
dynamo  that  requires  any  attention.  A  well  cared  for  and 
preserved  commutator  presents  a  highly  burnished  darkened 
appearance,  is  perfectly  true  and  smooth,  and  has  no 
scoring  on  it.     Tho  state  of  the  commutator  depends  almost 
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entirely  on  the  state  of  the  bnishes  and  the  way  in  which 
these  latter  are  adjusted. 

Dynamo  brushes  are  of  various  types.  The  most  common 
form  in  use  for  incandescent  dynamos,  with  the  closed-coil 
armature,  is  that  known  as  a  gauze  brush ;  this  brush  is 
made  up  of  a  length  of  copper  gauze  folded  round  several 
times,  80  as  to  make  a  solid  thick  strip,  about  three  times 
as  long  as  it  is  broad,  and  from  jin.  to  ^in.  thick,  the  size 
of  the  brush  being  increased  as  the  machine  becomes  larger. 
This  kind  of  brush  being  of  a  soft  and  yielding  nature,  makes 
a  springy  contact  on  the  commutator*  and  so  avoids  cutting 
or  scoring,  but  against  this  there  is  the  disadvantage  of 
the  brush  wearing  more  quickly.  Commutators  are  made 
of  hard  rolled  copper,  gunmetal,  or  phosphor  bronze, 
but  it  is  naturally  better  to  have  the  brushes  wear 
than  the  commutator,  for  the  former  can  be  easily  and 
cheaply  replaced  while  the  latter  cannot.  Another  good 
kind  of  brush,  very  suitable  for  small  dynamos,  is  formed 
by  a  number  of  thin  brass  strips  lying  one  on  top  of  the 
other,  each  strip  being  cut,  say,  ^K^n.  shorter  than  the  one 
on  top  of  it ;  being  very  flexible,  the  several  ends  make 
eontact  on  the  commutator  when  the  brush  is  placed  Hat 
or  tangentially  on  the  surface.  Brass  being  harder  than  copper 
gauze,  does  not  wear  so  quickly.  The  great  advantage 
of  a  brass-strip  brush  is  that  the  trimming  is  next  to 
nothing.  Every  three  or  four  days — according  to  the 
number  of  hours  the  machine  works — the  tips  feather  out, 
and  all  that  is  necessary  ia  to  clip  the  tips  off  by  a  pair  of 
shears,  or  strong  scissors,  and  then  push  the  brushes)  for- 
ward a  trifle  in  the  brush-holders,  when  replacing  them» 
■o  as  to  ensure  their  occupying  the  same  position. 
Another  advantage  of  this  kind  is  that  they  can  be  home- 
made, and  at  a  very  small  expense ;  when  the  various 
strips  are  cut  of  a  suitable  length  and  width,  the  bottom 
Jin.  must  be  well  soldered,  in  order  to  hold  the  strips 
together.  Prior  to  the  gauze  brush  the  most  common 
form  was  a  bundle  of  fine  copper  wire,  one  end  being 
soldered,  while  a  metal  band  was  slipped  over  the  other 
end  to  keep  the  wires  in  place,  the  dimensions  being  similar 
to  the  gauze  brush,  but  it  cuts  the  commutator  more  than 
the  gauze  does,  and  is  more  troublesome  to  trim. 

For  arc  lamp  dynamos  it  is  usual  to  use  a  brush  made  of 
a  fairly  stout  strip  of  brass,  about  one-sixteenth  of  an  inch 
thick,  and,  say,  8in.  long,  the  width  being  from  2in.  to  3in,, 
according  to  the  size  of  the  machine.  One  end  of  this  atrip 
is  split  into  about  five  or  six  tongues,  extending  a  suitable 
way  along  the  length,  and  the  split  end  being  thus  made 
flexible,  presses  on  the  commutator.  For  alternate  current 
machines,  light  gauze  brushes  are  the  best,  the  current  being 
only  small. 

Carbon  brushes  are  found  to  be  of  great  service  when 
the  load  on  a  dynamo  varies  greatly,  because  with  a 
fluctuating  load  sparking  is  very  prevalent,  and  carbon 
reduces  this  to  a  great  extent ;  for  this  reason,  they  are 
particularly  suitable  for  motors,  and  in  America  scarcely 
any  other  kind  are  used  for  traction  work.  They  are  fixed 
"  butt "  end  on  the  commutator,  because  a  motor  armature 
is  required  to  revolve  in  either  direction,  and  the  holder 
ia  fixed  quite  close  to  the  commutator  in  order  to  form  a 
support  to  the  brush  end,  carbon  being  somewhat  brittle. 
For  equal  section  they  will  not  carry  so  much  current  as 
metal  will,  therefore  50  per  cent,  more  cross-section  should 
be  allowed ;  having  them  copper  plated  gives  a  better 
electrical  contact. 

We  have  stated  what  the  appearance  of  a  well-preserved 
commutator  is  like,  and  will  follow  this  up  by  giving  hints 
and  advice  how  to  keep  it  in  that  state.  The  efi^ect  of  a 
brush  pressing  and  rubbing  on  a  commutator  tends  to 
produce  a  hollow  along  its  path.  This  hollow  is  produced 
by  three  main  causes — first,  length  of  time  ;  second, 
pressure  of  the  brush  ;  third,  hardness  of  the  brush.  Then 
there  is  the  detrimental  effect  of  sparking,  which  burns 
awinr  the  segments  and  the  brushes. 

However  well  the  brushes  are  adjusted,  the  constant 
friction  of  the  brush  is  bound  in  time  to  wear  away  a  groove. 
The  result  is  that  between  each  brush  there  appears  a  slight 
ridge.  These  hollow  ridges  can  be  felt  before  they  are 
seen  by  passing  the  finger  lightly  across  the  commutator. 
The  merest  indication  of  a  ridge  or  path  should  be  promptly 
combated,  by  ^treating  them   with  emery  paper.     If  they 


are  allowed  to  increase,  then  emery-paper  will  no  longer 
be  of  use,  and  a  file  must  be  put  on,  and  if  neglected 
beyond  this  the  hollows  will  develop  into  "  ruts,"  ind 
nothing  short  of  having  the  commutator  returned  will  make 
a  good  job  of  it.  The  evil  of  these  hollowed  paths  is  that 
the  brushes  are  worn  unevenly,  and  cannot  be  adjusted  ; 
result  ia  great  sparking,  and  this,  with  the  bad  state  of 
the  brush,  increases  the  bad  state  of  the  commutator,  and 
ince  versd.  But  since  '*  prevention  is  better  than  cure," 
means  should  be  taken  to  prevent  even  the  smallest  ridg- 
ing, and  the  only  way  to  do  this  ia  to  set  the  bnishea  in 
such  a  position  that  the  positive  ones  lie  on  the  commu- 
tator, covering  the  gaps  between  the  negative  ones.  A 
brushholder  being,  say,  Jin.  to  Jin.  wider  than  the  brush 
it  carries,  there  is  an  equal  gap  between  the  brushes  when 
two  holdera  are  set  close  together  ;  with  this  arrangement, 
all  the  surface  of  the  commutator  between  the  two  outside 
brushes  gets  equally  worn.  A  great  fault  of  some  com- 
mutators is  that  they  are  too  short  to  permit  of  this,  there 
being  just  room  to  take  in  the  set  when  placed  exactly 
opposite  each  other,  and  no  more,  or  at  the  most  not 
enough  to  be  of  any  use. 

We  now  reach  the  second  cause — viz.,  pressure  of  the 
brush.  This  does  not  as  a  rule  receive  the  attention  it 
should  do,  particularly  when  dynamos  are  to  a  great  degree 
left  to  run  themselves,  as  is  often  the  case  in  milb  and 
factories ;  or  else  are  looked  after  by  those  who  know  very 
little  about  them.  The  tension  of  the  springs  should  be 
just  sufficient  to  cause  the  brushes  to  make  a  light,  yet 
reliable  contact  with  the  commutator.  The  contact  must 
not  be  too  light,  because  the  brushes  will  vibrate  and  so 
cause  sparking,  and  if  they  press  too  hard  they  will  wear 
away  both  themselves  and  the  commutator  to  an  undesir- 
able extent,  and  in  addition  will  become  unduly  heated 
owing  to  the  great  friction.  The  best  proof  of  the  grinding 
pressure  of  a  brush  is  the  amount  of  brass  or  copper  dust 
thrown  off":  the  upper  aide  of  the  negative  or  bottom 
brushes  will  become  covered  with  this  dust,  same  with  the 
holders  ;  the  dust  will  also  spread  about  and  cover  an  inch 
or  two  of  the  cables  leading  from  the  brush-carrying  bar. 
The  tension  of  the  springs  of  the  bottom  brushes  should  be 
made  slightly  greater  than  that  of  the  top  brushes  on 
account  of  the  weight  of  the  former.  An  idea  of  the 
proper  pressure  can  be  obtained  when  the  brushes  can  be 
pushed  off  the  commutator  by  the  little  finger  with  ease. 

Ueaching  the  third  cause,  that  of  hardness  of  brushes, 
it  is  evident  that  a  brass-strip  brush  will  wear  away  the 
commutator  more  than  a  soft  copper-gauze  brush  will  do ; 
something  must  wear,  in  the  former  case  it  is  the  com- 
mutator, in  the  latter  case  it  is  brushes,  so  that  the  harder 
the  brushes  are,  the  less  should  the  tension  of  their 
springs  be,  if  this  is  possible.  To  prevent  cutting  of  the 
commutator  by  these  hard  brushes  a  lubricating  matter  is 
often  put  on  the  commutator — the  best  vasoline  is  the  only 
lubricant  that  should  be  used  ;  when  used,  only  the  very 
smallest  amount  should  be  smeared  on  a  finger  tip,  and 
then  applied  by  passing  the  finger  across  the  commutator. 
It  reduces  wear  and  tear,  but  the  writer  prefers  to  run 
commutators  dry  ;  it  is  the  safer  plan.  Some  p»eople 
smother  their  commutator  in  bearing  oil ;  result  is  the 
brushes  get  clogged  up  with  carbonised  oil  and  dirt,  and 
trouble  is  sure  to  follow  such  practices,  for  this  matter 
forms  a  film  over  the  segments  and  tends  to  short  circuit  the 
armature  coils. 

This  last  objection  does  not  apply  to  alternate-current 
machinery,  nor  to  arc  light  dynamos,  because  the  first 
have  ring  collectors  instead  of  commutators,  and  the  brush 
never  breaks  contact,  and  the  second  have  air  gaps  between 
the  segments.  The  whole  of  the  brush  -  carrying  gear 
should  be  kept  scrupulously  clean,  and  once  every  week  or  so, 
according  to  the  number  of  running  hours,  the  gear  should 
be  taken  entirely  to  pieces,  by  taking  off  the  carrying  bars, 
and  cleaning  the  holder  parts,  spring  action,  etc.  Very 
often  the  carrying  bar  will  be  partly  covered  by  a  thin 
black  film  of  oil  and  dirt,  thus  obstructing  proper  electrical 
contact  between  the  holdera  and  the  bar.  This  and  another 
pmint  to  which  particular  attention  is  drawn,  is  that  the 
insulating  ebonite  or  vulcanite  washers  which  insulate  the 
carrying  bar  from  the  rocker,  should  be  well  cleaned. 
Through  being  near  the  driving-shaft  bearing,  oil  sometimea 
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geU  thrown  off  aad  may  settle  in  a  very  fine  film  over  the 
surface  of  the  rocker,  and  also  over  the  insulating  washers, 
the  proof  of  which  la  that  these  become  sticky ;  and  should 
the  washers  get  sprinkled  over  with  copper  dust  thrown 
ofi  by  the  brushes,  a  film  of  oil  and  dust  is  formed  having 
the  property  of  a  partial  conductor.  These  washers  are  only 
about  |in.  thick,  and  are  all  that  insulate  the  positive 
brush  from  the  negative,  for  the  rocker  is  made  of  iron» 
and  if  the  insulating  qualities  of  the  washers  deteriorate 
or  break  down,  there  is  a  dead  short  circuit  of  the  armature. 
The  most  suitable  angle  at  which  gauze  or  wire  brushes 
should  make  contact  with  the  commutator  is  45deg.,  and 
all  these  kinds  of  brushes  are  therefore  shaped  to  this  angle 
at  their  contact  end.  The  tip  of  the  back  of  the  brush  is 
called  the  "  toe,"  and  the  beginning  of  the  angular  contact 
face  at  the  front  of  the  brush  is  called  the  "  heel/' 

(To  be  continued,) 


THE  "  GENERAL  "  METER. 


The  principle  of  the  "  General "  meter,  Figs.  1  and  2, 
now  being  introduced  by  the  Greneral  Electric  Company, 
briefly  stated,  is  that  of  a  magnetic  field  upon  a  swinging 


I 


1.— Meter,  with  Cover. 

niftgnet  When  a  magnet  is  vibrated  under  the  influence 
of  gravity  alone  it  is  yirtually  a  pendulum,  and  as  such 
will  make  a  definite  number  of  beats  per  second.  If  it  is 
vibrated  within  a  magnetic  field  so  that  such  a  field  exerts 
ft  pull  upon  it,  it  will  vibrato  much  quicker,  as  the  efifect  is 
to  augment  that  of  gravity,  and  the  number  of  these 
vibrations  is  in  exact  proportion  to  the  strength  of  current 
exciting  that  field.  If,  however,  the  field  exerts  a  repelling 
action,  the  effect  is  to  counteract  gravity,  and  the  pen- 
dulum vibrations  are  retarded,  and  the  retardations 
are  also  proportionate  to  the  current.  By  the  em- 
ployment of  this  principle  it  is  possible  to  obtain  wide 
and  very  accurate  registration  of  range  of  current ; 
from  half  ampere  to  1^000  amperes,  for  instance,  can  be 
readily  registered.  In  order  to  obtain  the  registration  two 
clocks  are  used,  one  having  an  ordinary  pendulum,  the 
other  a  magnetic  one,  adjusted  so  that  ordinarily  they 
swing  in  unison,  but  should  the  magnetic  one  be  subjected 
to  the  influence  of  a  magnetic  field  its  rate  is  accelerated, 
and  the  difference  between  the  rate  of  the  accelerated  and 
the  ordinary  pendulum  is,  by  suitable  converting  gear, 
duly  registered.  This  principle  has  been  employed  by 
Profs.  Ayrton  and  Perry,  and  also  by  Dr.  Aron,  in  the 
meters  constructed  by  them.  The  clockwork  in  these 
meters  requires  winding,  and  periodical  attention  is  there- 
fore necessary.  The  '*  General  '*  meter  differs  from 
these  in  this  respect,  that  the  necessary  force  for 
keeping    the    meter    nmning    is    derived  entirely  from 


the  source  of  supply.  The  pendulums,  which  may  be 
described  simply  as  vibrating  bars,  are  kept  swinging  by 
small  gravity  impulse  weit^hts,  which  at  each  complete 
swing  are  caused  to  fall  with  the  pendulums  a  short  dis- 
tance, and  these  weights  and  the  distance  through  which 
they  fall  being  constant,  it  follows  that  the  vibrating  bars 
are  actuated  by  a  constant  force,  so  that  although  the  E.M.F. 
of  the  supply  vary,  the  rate  of  the  vibrations  of  the  bars 
is  not  thereby  affected.  The  coils  of  the  electromagnete, 
which  are  employed  to  lift  the  impulse  weight  actuating 
the  bars  in  the  "  General "  meter,  are  joined  up  with 
suitable  high-resistance  coils,  and  are  connected,  in  short, 
across  the  supply  leads.  The  total  resistance  of  the  coils 
of  each  clock  being  6,000  ohms,  the  current  necessary  to 
drive  each  clock  is  only  one  sixtieth  ampere,  and  this 
18  only  required  during  less  than  one-half  of  the 
swing — and  during  the  time  only  while  the  light  is 
used ;  the  cost  for  driving  need  not  be  considered. 
By  a  special  arrangement  of  the  winding  of  these  coils 
sparking  at  the  contacts  is  suppressed.  The  current  to  be 
measured  passes  through  a  solenoid  of  special  shape,  the 
resistance  of  which  is  extremely  low,  placed  immediately 
below  the  magnet  bar,  and  which  it  influences,  as  stated 
before.  The  lower  pole  of  the  solenoid  acts  upon  a  light 
pivoted  magnetic  needle,  so  that  directly  a  current  passes 
through  the  turns  of  the  solenoid  the  needle  is  deflected, 
and  by  that  means  the  contact  is  made  which  closes  the 


Fro.  2.— dieter,  wtUiout  Coyer. 

short*  circuit  of  the  electromagnets'  coils,  and  both  clocks 
immediately  start  working.  A  current  considerably  less 
than  required  for  one  lamp  is  sufficient  to  deflect  the  needle 
and  so  start  the  clocks,  which  cease  to  register  when  the 
current  is  switched  off.  The  same  electromagnets  which 
lift  the  gravity  impulse  weights  also  actuates  the  recording 
gear,  each  lift  of  the  armature  moving  through  a  suitable 
wheel  in  the  main  axles  of  the  recording  apparatus.  The 
axle  of  one  clock  being  hollow,  atlowa  the  axle  of  the  other 
clock  to  be  brought  through  it.  The  hollow  axle  carries  a 
frame  and  dial,  which  revolve  together,  and  the  other  axle 
carrying  the  wheel,  which  gears  into  one  in  the  frame,  does 
not  move  from  its  pjosition.  When,  however,  one  axle  is 
moving  faster  than  the  other,  the  difference  is  indicated  by 
a  pointer,  and  it  is  evident  that  by  suitable  arrangements  of 
counting  gear  the  registration  of  the  diflerence  in  the  number 
of  revolutions  made  by  the  axle  in  any  given  time  is  simply 
and  easily  effected.  We  may  state  that  the  '*  General " 
meter  has  been  designed  to  fulfil  the  Board  of  Trade  require- 
ments in  every  detail,  and  after  the  meter  has  been  cali- 
brated and  tested  the  cover  can  be  securely  fixed  in  an 
airtight  manner,  and  the  securing  screws  sealed.  The 
terminals,  which  are  outside  the  meter,  are  protected  by  & 
cover,  which  the  fitter  can  remove  when  connecting  up,  and 
after  he  has  replaced  it  this  can  also  be  sealed.  In  onier  to 
protect  the  pendulum  from  injury  during  transport,  a 
clamping  arrangement  is  provided  which  can  bo  manipu- 
lated without  removing  the  cover. 
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Description  of  Working  Parts  and  Cmrudums  of  the 
"Oenerd"  Mder. — The  electromagnet  driving  apparatus 
and  the  vibrating  bar  of  one  side  of  the  meter  are  shown 
in  Figs.  3  and  4,  the  former  being  front  view  of  the  bar, 
the  latter  a  side  view  showing  the  sus^iension  springs. 
Fig.  5  is  a  sketch  (diagrammatic)  of  the  whole  meter,  \yhen 
a  current  passes  through  the  main  coil  consequent  upon 
switching  on  the  lamps,  the  magnetic  relay  needle  is 
deflected,  closing  the  contacts  and  putting  the  contact 
screws  in  connection  with  the  shunt  circuit  for  drawing 
the  clocks,  by  being  in  connection  with  the  frames  of  the 
clocks.  As  both  clocks  are  electrically  joined  up  alike,  it 
will  only  be  necessary  to  follow  from  one  of  these  screws 
the  course  of  the  current.  The  pendulum  bar,  K,  is 
insulated  from  the  frame  and  connected  to  one  end 
of  the  coil,  G,  the  other  end  of  the  coils  being  con- 
nected through  a  suitable  resistance  to  the  return  lead, 
so  that  the  pendulum  cross-piece,  R,  being  in  contact 
with  the  contact  screws,  S,  the  coils  are  energised,  and  the 
armature,  D,  is  raised,  and  consequently  the  lifting-pin,  H, 
on  the  end  of  the  lever,  £,  is  depressed,  and  the  full  weight 


PRACTICAL  ELECTRICAL  PROBLEMS  AT  CHICAGO-* 

BY  PROF.  SILVANUS    P.  THOMPSON,  D.S.C.,  F.R.8. 

It  is  not  the  object  of  this  paper  to  traverse  beforehand  the 
topics  which  are  bo  be  submitted  to  diacuseion  at  the  Electrical 
Congrees  to  be  hold  at  Chicago  throe  monbhe  hence.  The  opinion 
of  that  congress  is  to  be  taken  ufjon  certain  matters  of  utiuoeb 
importance— such  as  the  final  adoption  of  international  units  and 
sbandarde,  as  well  as  other  quentions  of  nomencUture  which  are  of 
international  convenience.  To  atberapt  to  foreetall  the  dcciaion  of 
Che  congress  on  these  or  uther  matters  by  raising  a  diKuauon  on 
them  here  would  be  both  ill-timed  and  discourteous.  My  object  is 
entirely  other.  It  is.  in  brief,  to  draw  your  attention  to  a  number 
of  matters  which  are  at  present  engaging  the  notice  of  electnciana, 
matters  which  are,  for  the  most  part,  on  the  verge  of  ecientitic  pro- 
gress,matters  partly  within  and  p&rblywithotit  the  range  of  the  prac- 
tical electrician.  From  that  border-region,  just  outside  the  limit  of 
actual  commercial  practice,  must  inevitably  come  the  next  ad- 
vances in  the  industry.  Everyone  who  is  familiar  with  history  of 
inventions  knows  bow  it  ii  that,  before  any  great  world-compelling 
invention  takes  practical  form  and  shape,  it  is  more  or  leaa  con- 
8ciou&ly  existent  ;  it  is  *'  in  the  air  ";  the  pioneere  are  alive  to  it^ 
[>OBBibiiiiief«.  though  they  may  be  accounted  but  as  dreams  of  the 
unpractical.  Discovery  of  the  abetractorder — often  unrecognised 
as  to  its  importttuoe,  yet  none  the  less  pregnant  of  result — almost 
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of  the  gravity-piece,  J,  then  acta  upon  the  bar,  K,  through 
the  cross-piece,  K,  starting  it  into  vibration.  When  the  end 
of  the  gravity-piece,  J,  strikes  the  stop,  T,  the  bar  con- 
tinuing its  forward  swing  causes  contact  between  screws,  S, 
and  cross-piece,  R,  to  be  broken,  and  the  armature,  D, 
immediately  falling  and  acting  on  the  lever,  £,  through 
the  link,  G,  makes  the  lifting-pin,  H,  raise  the  gravity- 
piece,  J,  the  position  to  which  it  is  lifted  being  determined 
by  the  stop  screw  W,  When  the  bar  swings  back  the  cir- 
cuit is  again  completed  thiough  contact  screw,  S,  with  cross- 
piece,  R,  and  the  cycle  of  operations  is  regularly  repeated 
during  the  time  the  magnetic  relay  needle  is  deflected  by 
the  current  passing  through  the  main  coil*  The  impulse 
necessary  to  maintain  the  vibrations  of  the  bar,  K,  is  obtained 
from  the  falling  of  the  gravity-piece,  J,  falling  from  the 
definite  position  of  the  lifting-pin,  H,  to  that  of  the  stop 
screw  T,  and  is  independent  of  variations  within  a  wide 
range  of  the  driving  current  due  to  fluctuations  of  the 
voltage  on  the  supply  mains.  Besides  lifting  the  gravity- 
piece,  the  armature  also  actuates  the  \ta,w\  or  pullet  con- 
nected with  the  registering  gear,  as  indicated  in  the  sketch, 
BO  that  for  every  complete  swing  of  the  pendulum  bar  a 
tooth  in  the  wheel  is  moved  forwardsi  and  that  swing 
roistered. 


invariably  precedes  invention.  Tho  task  of  reducing  to  servioe&ble 
form,  fit  for  use,  tho  newly-di»covered  abstract  truthe  is  tho  problem 
before  the  inventor,  who^  indeed,  may  be  both  discoverer  and  in- 
ventor in  one,  bhe  pioneer  both  in  science  and  in  industry.  Of 
late  there  has  been  a  lull  in  oloctrical  invention.  Not  tliat  the 
footHteps  of  inventors  have  ceased  to  dog  the  Patent  Office,  or  that 
the  etroams  of  outflowing  BpeoificationB  nave  been  dried  up.  It  i» 
the  quality,  rather  than  the  quantity,  of  recent  electrical  inven- 
tions thab  has  declined.  Those  eventful  yoartt,  from  1873  to  1S83, 
which  may  be  vaid  almost  to  have  created  the  modern  electrical 
industry,  saw  the  introduction  of  many  radically  new  inventiona. 
many  really  novel  departures  in  the  application  of  science  ;  and 
the  very  fertility  of  that  harvest  of  invention  seems  to  have,  for  a 
time,  exhausted  the  soil. 

But  the  apparent  pause  in  the  progresa  of  events  is  the  real  time 
for  the  progress  of  ideas -the  epoch  for  the  incubation  of  new 
suggestions.  Once  the  new  ideas  have  taken  form  and  growth, 
the  development  from  them  of  now  inventions  is  a  logical  certainty. 
The  now  mventiona  must  and  will  come.  We  seem  now  to  be 
approaching  the  clone  of  the  period  of  lull ;  and  the  new  ideas  that 
have  been  griulually  t^nreading  and  rooting  may  be  expected  to 
crop  uu  in  invention.  vVe  seem  to  be  treading  on  the  verge  of  new 
mothoas,  new  appliances,  new  results. 

At  such  a  time,  as  circumstances  have  decreed,  we  are  to  meet 
our  electrical  brethren,  not  only  of  the  United  States— that  home 
of  free  ideas  and  unbiassed  progreesivenees— but  also  of  other 
countries,  in  friendly  converse  as  to  the  progress  of  that  art  and 
science  in  which  we  are  most  interested.     We  shall  rub  shoulders 

*  Paper  read  at  the  Society  of  Art«  on  May  3. 
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and  exchango  views  and  opinions  with  tbem  ;  discuss  our  spectAl 
^-^etias  of  practice,  our  special  points  of  experience,  our  expecta- 
tions, and  hopes  and  doubts.  We  shall  have  much  to  learn  from 
one  another ;  and  in  the  amicable  rivalry  of  nations,  we  shall  all 
be  keen  to  make  the  most  of  our  opportunities. 

What,  then,  are  the  points  that  will  interest  ub  most?  What 
are  the  burning  questions  that  will  awaken  onr  (ittention  ?  Let 
us  begin  with  some  more  atornly  practical  <|uestion8  that  confront 
the  electrical  engineer.  The  methods  of  working  that  prevail 
between  different  nations  in  the  matter  of  electric  light  and  power 
present  many  points  of  divergence.  One  cannot  help  raising  the 
enquiry  why  these  divergences  exist,  and  whether  amongst  them 
there  is  not  a  best  way  to  be  chosen  ?  Let  us  consider  them  in 
detail. 

Not  only  do  wo  tind  divergences  in  tho  types  of  generating 
plant  in  habitual  use  in  central  stations,  we  find  dlBerencos  in  the 
modes  of  distribution,  even  in  the  methods  of  house-wiring, 
differences  which  are  not  mere  matters  of  taste  or  fashion.  In 
the  average  English  central  station  the  dynamos  are  few  and 
ouMivo,  and,  for  the  most  part,  aro  mounted  so  as  to  be  direct 
driven  each  by  its  own  aeparato  high-speed  engine.  Belting 
and  countershafts  are  conspicuously  absent.  In  the  aversjge 
German  central  station,  though  both  engines  and  dynamos  dlHer 
in  type  from  the  English,  direct  driving  is  almost  universal.  The 
main  difference,  as  between  British  and  Carman  practice,  is,  that 
in  England,  where  land  i&  dcor,  wo  build  compact  high-speed 
dyuamot*,  and  design  special  engines  to  suit  thorn  ;  whilst  in  tier- 
many,  where  compactness  is  no  great  advantage,  large  slow-8peed 
multipolar  dynamos  are  designed  to  suit  the  large  slow-speed 
engines.  Contrast  with  thin  the  average  American  lighting 
station.  The  dynamos  are  not  designed  for  the  engines,  nor  tho 
engines  for  the  dynamos,  and  neither  of  them  is  specially 
designed  for  tho  particular  station  where  it  is  to  be 
erected.  Both  of  them  are,  so  to  speak,  taken  from  tho 
stock  of  some  particular  factory  ;  and  as  the  dynamos  aro 
comparatively  small,  numerous,  and  high  speed,  whilst  the 
engines  are  few,  large,  and  of  slow  speed,  engines  and 
dynamos  cannot  be  coupled  direct,  but  must  bo  geared  by  the  in- 
tervention of  countershafts,  pulleys*  and  belting.  Not  that  there 
are  some  fine  exceptions  ;  for  example,  the  Elm-place  Edison 
station  in  New  Vork,  the  machinery  of  which  was  designed  by 
Mr.  Van  VleeC,  after  a  tour  of  inspection  in  Europe  ;  but  for  the 
most  part,  leather  belting  is  the  one  conspicuous  feature  of  an 
American  lighting  station.  Take,  for  example^  that  of  St.  Louis, 
Missouri,  the  largest  arc-lighting  station  in  tn©  world.  The  engines 
are  on  the  ground  floor.  The  dynamos.  65  in  number,  are  on  the 
second  floor.  The  whole  of  the  first  floor  of  the  building  is  given 
up  to  a  magnificent  array  of  lon^  countershafts,  carrying  some  70 
pulleys  and  leather  belts,  reoei\*ing  power  from  bolow,  and  trans- 
mitting it  to  the  floor  above.  Our  cousins  evidently  believe  in  the 
duties  of  leather.  Wo  have  absolutely  nothing  to  show  like  this 
on  our  side  ;  the  nearest  approach  being  tho  Westing  ho  use  station 
of  the  Metropolitan  Company  at  Sardinia-street. 

That  it  may  not  bo  said  that  I  am  giving  as  an  example  an  old 
station  built  in  1891,  lot  mo  sot  alongside  the  St.  Louis  example 
the  very  latest  one  that  came  to  hand  but  two  days  ago  in  the 
Electrical  World  (New  York)  of  April  22.  1893.  Therein  is  des- 
cribed the  new  central  station  of  the  city  of  Akron.  Compare 
this  with  such  stations  as  our  Manchester-suuare,  or  the  St. 
Pancras,  or  the  stations  of  the  ^Vestminster  Company,  or  of  the 
Kensington  and  Knightsbridge  Company,  or  those  of  tho  St. 
James's  Company.  In  none  of  Uiese  ie  there  any  countershafting  or 
belting.  Nor  is  there  in  the  new  Glasgow  station.  Nor  will  there 
bein  the  now  machines  of  the  City  of  London  Electric  LightingCora- 
pany,  at  Bankside,  though,  in  the  temporary  and  tranflition  plant, 
rope-driving  without  countershaftfl  has  been  employed.  Not  that  I 
would  dispute  that  thereare  ad  vantages  in  driving  by  the  aid  of  belts. 
The  method  has  the  obvious  advantoge  that,  if  a  bad  short-circuit 
occur,  the  belt  is  thrown  off  or  broken  before  any  other  damage  is 
done.  In  other  words,  it  prevents  armatures  which  aro  of  interior 
mechanical  construction  from  being  destroyed  by  an  accident 
which  ought  to  have  been  entirely  impossible  of  occurrence. 

Not  only  in  the  matter  of  direct  driving,  but  in  the  whole 
design  and  construction  of  station  switchboards,  does  practice 
diverge.  The  British  engineer  desires  to  have  eyerytnin^  as 
solidly  simple  as  possible.  Hie  ideal  is  simply  a  pair  of  omnibus 
bars.  Into  which  all  the  dynamos  feed  in  parallel,  and  from 
which  all  tho  feeder  mains  run  off  to  the  various  circuits  of  the 
distribution.  He  does  not  in  all  cases  attain  to  this  sweet 
simplicity,  especially  in  those  stations  where  a  battery  of  accumu- 
lators is  ueeo,  but  that  is  what  ho  desires  to  attain  to.  The 
American  switchboard  evinces  an  almost  etjuolly  strongly  marked 
ideal,  the  desire  being  to  divide  up  the  circuits  and  the  generators 
into  as  many  separate  units  as  possible,  while  retaining  the  possi- 
bility of  connecting  up  any  one  of  the  dynamos  singly  with  any 
one  of  the  separate  circuits.  The  moat  recent  and  elaborate  of 
such  switchboards,  resembling  in  the  quantuplicity  of  its  parts 
the  multiple  switchboard  of  a  telephone  exchange,  is  figured  in  the 
supplementary  issue  of  the  Eltctrictd  Jteiiar  (Now  York)  for 
February  25,  1893,  It  is  the  switchboard  specially  designed  for 
the  Manhattan  lighting  station,  and  is  so  contrived,  that  with  17 
circuits  and  19  dynamos,  by  no  poesibility  can  any  two  of  the 
dynamos  be  put  into  parallel  with  one  another. 

Practice  differs  again  in  the  mode  of  distribution  by  mains.  An 
electric  light  pole,  and  having  a  transformer  hung  on  to  it,  where 
it  bringb  the  current  to  your  house,  ie  a  sight  which  cannot  be  seen 
in  England,  simply  because  it  does  not  exist.  Our  transformers 
are  almost  always  put  in  fireproof  cellars,  and  our  mains  run 
underground  in  conauits  instoaa  of  overhead  on  poles, 

In  house-wiring,  too,  practice  differs.     Tho  woKxlen  casing  that^ 


thanks  to  the  fire  office  rule9,  is  almost  universal  in  England,  is  by 
DO  means  universal  elsewhere,  and  in  some  countries  is  almost 
unknown.  It  is  probably  destined  to  disappear  in  time,  when 
safer  modes  of  carrying  wires  are  recognised.  Wood  casing 
bos  three  grave  defects-  it  is  neither  damp-proof  nor  incom* 
bustible,  and,  too  often,  it  covers,  like  charity,  a  multitude 
of  sins.  In  thie  connection  it  is  imjiortant  to  note  that,  in  spite  of 
the  curious  prejudice  of  so  many  of  our  firo  offices  towards  the  use 
of  wooden  casing,  the  proportion  of  o lee trically- caused  fires  in  this 
country  is  extremely  low.  This  satisfactory  circumstance  must  be 
attributed,  not  to  the  general  use  of  wood  casing  of  house  wires, 
but  rather  to  the  very  wholesome  dread  inspired  by  the  vigilant 
and  able  surveyors  of  tho  chief  tire  otfices,  of  whom  Sir.  Musgrave 
Ucaphy  is  the  most  eminent,  and  who  have,  in  spite  of  the  curses 
so  frequently  showered  upon  their  heads,  insisted  upon  the 
prime  requisites  of  good  material  and  sound  workmanship  in 
all  risks  that  they  undertake  to  insure.  If  their  require- 
ment have  seemed,  in  individual  cases,  hard  or  arbitrary,  they 
have  done  incalculable  good  tn  stamping  out  the  inferior  work  of 
scamping  contractors.  It  is  an  open  secret  that  some  of  the  New 
York  fire  offices  have  become  of  late  very  uneasy  about  the  increas- 
ing prevalence  of  electrically-caused  fires.  It  is  even  stated,  though 
I  cannot  name  my  authority  for  the  information,  that  some  of  them 
have  recently  sent  representatives  to  this  country  to  learn  how  we 
manage  to  keep  electric  lighting  safe.  Doubtless  we  shall,  at 
Chicago,  discuss  opinions  on  many  of  the  details  of  this  highly 
practical  question.  What  is  wanted  is  a  mode  of  running  the 
wires  and  tixing  the  switches  and  other  accessories  that  shaU  not 
only  be  electric-tight,  but  shall  also  be  watertight,  gastight,  air- 
tight, oiltight,  and  rat-tight. 

Upon  the  question  oE  the  degree  of  incandescence  at  which  it  is 
most  economical  to  run  incandescent  Lamps,  we  shall  probably  find 
differences  of  opinion.  It  is  obvious  that  the  *'  smashing  point  "  at 
which  it  pays  to  destroy  old  lamps  depends  upon  the  market  price 
of  lamps — a  factor  of  the  problem  which  is  just  now  of  a  very  un- 
certain nature.  Whether  Mr.  Weatinghouse's  "stopper"  tamp  is 
mode  a  commercial  success  or  not,  it  is  clear  we  are  on  the  eve  of 
a  great  revolution  in  the  price  of  lamps.  When  they  are  really 
cheap,  we  shall  give  them  short  lives  and  merry  ones,  working 
them  while  they  Ust  at  a  higher  degree  of  brightness,  and  there- 
fore of  efficiency. 

(To  be  cmUinued,) 


TRADE  NOTES  AND  NOVELTIES. 


A 


PERFECT"  CEILING  ROSE. 

Wo  illustrate  bolow  a  new  coiling  ruse  which  has  been 
designud  by  Messrs.  King,  Meiidham^  and  Cd.,  Bristol  and 
London,  which  they  claim  to  be  the  best  electric  light  ceiling 
fitting  yet  introduced.  It  is  made  of  china  and  consists  of  two 
parts,  the  plug  and  its  cover,  the  latter  constituting  cover  and 


base  combined.  The  plug  is  divided  into  four  psrta  by  webs, 
and  tho  terminals  are  fixo-l  through  those  webs,  as  shown  m 
the  illustration  ;  an  additional  terminal  is  provided  to  carry 
the  fuse.  In  wiring,  the  flexible  cord  is  threaded  through  holes 
and  knotted  before  being  attached  to  the  proper  terminals,  and 
the  branch  wires  are  brought  through  holes  in  the  base  of  the 
plug.  The  advantages  which  Messrs.  King,  Mendham,  and 
Co.  claim  for  this  form  of  fitting  are,  in  the  first  place,  in 
fixing:  the  terminals  are  right  in  front  of  the  wirer,  so  that  he 
has  not  to  wurk  up  against  the  ceiling,  as  he  has  when  fixing 
the  ordinary  form,  except  when  he  is  securing  the  cover 
to  the  block  by  the  three  screws.  Secondly,  a  knot  in  the 
twisted  c(.ird  is  not  required,  which  has  hitherto  been  a  very 
bad  feature  in  these  fittings  :  in  wiring  the  plug  of  those  fittings 
the  knot  is  tied  in  each  single -stranded  cord,  and  this  knot 
relieves  tho  terminals  of  the  weight  of  the  lamp  and  shade. 
There  is  no  thread  on  these  fittings  to  strip,  and  as  the  plug 
fits  loosely  into  the  cover,  these  parts  are  interchangeable  and 
can  be  used  promiscuously.  From  the  design  of  the  plug,  with 
its  webs,  the  fitting  has  a  very  high  insulation,  and  no  short 
circuit  can  p<)88ibly  occur  from  stray  strands.  The  ceiling  rose 
is  therefore  suitable  for  systems  of  any  high  voltage  and  for  any 
positions.  Further,  from  tho  shape  of  the  cover  the  fitting  lends 
itself  admirably  to  decoration.  Lastly,  the  simple  design  of  the 
two  parts,  and  the  absence  of  a  thread  to  cut,  render  it  very 
easy  of  production,  so  that  it  can  be  sold  cheaply. 
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nUNICIPAL  ELECTRICAL  ENGINEERS. 

The  future  of  electrical  engineering  will  be  largely 
in  the  hands  of  those  who  serve  mimicipalities.  This 
class  of  electrical  engineers  will  be  a  most  indepen- 
dent body  of  men — fearless  of  the  frowns  of  either 
manufacturers  or  wiring  and  fitting  firms.  It  will 
be  theirs  to  say,  and  others  to  do.  From  their 
ranks,  no  doubt,  in  the  long  run  will  the  ranks  of 
consulting  engineers  be  recruited,  and  hence  in  our 
estimation  these  municipal  electrical  engineers  will 
form  the  backbone  of  the  industry,  and  wbile  united 
in  counsel  will  be  all-powerful.  It  may  be  thought 
very  early  in  the  history  of  electrical  engineering 
to  talk  about  such  things,  but  it  is  better  to  look 
ahead  than  to  look  behind.  We  should  advise  all 
electrical  engineers  in  the  employ  of  municipalities 
and  local  authorities  to  at  once  organise,  to  form 
an  association  of  themselves,  to  consider  their  own 
positions  and  the  connection  they  have  with  their 
councils^  the  public,  and  the  industry  at  large.  They 
have  disabilities  which  do  not  come  under  the 
cognisance  of  the  Institution,  they  have  business 
relations  as  well  as  scientific  relations  with  the 
various  bodies  we  have  mentioned.  They  have 
now  the  chance  of  fashioning  and  consolidating 
these  relations,  and  marking  out  the  lines  upon  which 
mmiicipal  electrical  engineers  should  travel.  The 
positions  held  by  such  men  will  ultimately  be  among 
the  best  at  the  command  of  the  profession,  and  should 
be  filled  with  the  best  and  ablest  men.  The  municipal 
and  county  engineers  have  an  association  second  to 
none  in  importance  from  the  general  point  of  view, 
but  the  work  of  the  electrical  engineer  is  neither  so 
wide  nor  so  important,  if  we  may  be  forgiven  saying 
so,  as  that  of  the  municipal  engineer ;  is  clearly  of  a 
different  type,  and  therefore  requires  a  separate 
organisation.  There  are  many  deUcate  questions  to 
be  settled.  What  is  to  be  the  exact  position  of  the 
municipal  electrical  engineer  in  the  local  consti- 
tuency  ?  Is  he  to  be  separate  or  connected  with  the 
engineer  of  the  authority — a  kind  of  special  assis- 
tant, or  an  independent  authority,  reporting  direct 
to  or  receiving  orders  direct  from  the  lighting 
committee?  These  and  scores  of  red-tape  questions 
will  be  more  easily  settled  now  than  here* 
after.  They  will  not,  however,  be  settled  satisfac- 
torily unless  the  electrical  engineers  are  agreed 
together  as  to  the  position  they  require  to  take. 
We  are  not  quite  sure  that  the  electrical  engineers 
in  charge  of  central  stations  which  belong  to  com- 
panies have  much  in  common  with  the  mimicipal 
electrical  engineers.  They  must,  from  the  nature 
of  things,  be  a  less  independent  body,  and,  in 
fact,  in  many  instances  have  little  real  authority. 
They  will  probably  be  always  on  the  look  out  to 
leave  a  company's  service  for  service  with  a 
corporate  body,  hence  in  no  small  measure  will  be 
interested  in  all  the  concerns  of  the  municipal  elec- 
trical engineers.  When  such  towns  as  Bradford, 
Brighton,  Blackpool,  Hull,  Nelson,  Manchester, 
Taunton,  Dundee,  Glasgow,  Galway,  Londonderry, 
etc.,  have  their  electrical  engineers — and  it  is  quite 
certain  many  other  towns  will  quickly  follow  snit — 
the  importance  of  the  position  is  at  once  seen.  The 
analogous  positions  are  those  of  gas  managers  and 
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waterworks  managers.  At  any  rate,  we  have  thrown 
out  a  suggestion  which  those  interested  can  examine 
and  act  upon  if  it  meets  their  favourable  opinions. 

^H  THE  TELEPHONE  QUESTION. 

We  are  aweary,  and  trust  that  this  controversy 
may  soon  be  brought  to  a  conclusion.  Our  contem- 
porary, with  conspicuous  ability,  refuses  to  come  to 
close  quarters,  or  to  prove  its  assertions.  The  origin 
of  this  controversy  must  not  be  forgotten.  It  arose 
from  a  sweeping  condemnation  of  the  New  Tele- 
phone Company  as  having  suggested  nothing  new — 
only  that  which  had  "  been  tried  and  failed."  Long 
since  the  condemnation  has  been  quietly  shelved — or 
perhaps  it  will  be  said  has  been  justified  by  the 
reiteration  that  the  Mann  system  is  not  the  Mann 
system :  it  is  the  Law  system,  and  as  such  is  old, 
has  been  tried  and  failed.  But  the  term  "  failed  " 
has,  we  think,  been  proved  incorrect.  It  could  hardly 
have  been  otherwise,  because  it  has  been  shown  that 
the  Mann  system  has  been  introduced,  and  success- 
fully so,  in  quite  a  number  of  places ;  it  has  for  satis- 
factory reasons  been  abandoned  in  some  places,  but 
never  because  it  "  failed."  We  are  now  referred  to 
the  one  original  point — it  is  old,  with  a  new  proviso 
that  hitherto  only  principles  were  considered,  not 
details.  As  a  matter  of  fact,  however,  our  argument 
against  the  contention  *'  old  and  failed  "  has 
not  reduced  the  matter  to  one  of  detail.  With  us 
it  was  always  a  matter  of  detail.  Long  ago  we  said 
Shaw  might  have  indicated  the  way,  and  no  one  would 
withhold  credit  for  so  doing,  but   indicating   and 

■  practically  carrying  out  are  two  different  things.  We 
did  not,  though  we  might  have  done,  dispute  the 
evidence  produced,  which  really  has  little  bearing  on 
the  value  of  Mann's  work,  and  the  recommendation 
of  the  New  Telephone  Company.  Our  reasons  for 
saying  this  are  purely  theoretical — internal  evidence 

I  of  writing  ;  external  evidence  in  other  directions 
goes  to  show  that  neither  Mann,  nor  Miller,  nor 
Maier,  nor  Bennett,  nor  Preece,  nor  Allaop,  nor 
Poole,  nor  any  other  speaker,  nor  writer,  nor 
inventor  outside  the  office  of  our  contemporary 
had  seen  or  heard  of  this  pamphlet  which  says  so 
much  and  was  so  remarkably  little  known.  The 
Law  Company  did  not  embody  this  knowledge  of 
principles  and  details  in  any  patent  specification 
taken  out  here.  We  have  not  been  told  that  any 
patent  embodying  the  principle  was  taken  out  even 
in  America.  Our  contemporary  says  :  "  All  our 
^  remarks  were  based  on  a  circuit  wire  system  as 
f  such  without  reference  to  any  details  of  construc- 
tion or  methods  of  worldng,"  Surely  this  is 
insufficient  upon  which  to  condemn  active  workers. 
Faraday  gave  us  the  principle  of  the  dynamo,  but 
because  the  principle  is  embodied  in  his  researches, 
are  we  to  give  no  honour  or  credit  to  Siemens, 
Pacinotti,  Gramme,  and  others  who  have  worked 
out  the  details  and  made  the  machine  practicable? 
_  Because  Beisdid  something  to  obtain  and  give  effect 
p  to  the  principle  of  the  telephone,  is  no  credit  due  to 
Bell  and  Hughes,  whose  work  made  the  apparatus 
practical  ?  Bakewell  gave  us  the  principle  of  the 
copying  telegraph  :    is  there  no  credit  due  to  Elisha 


Gray  for  his  telautograph  ?  We  contend  now, 
as  we  have  done  before,  that  often,  in  applied 
work,  at  least,  two  people  deserve  honour — 
the  one  who  points  out  the  principle,  and  the 
one  who  practically  applies  it.  We  are  willing  to 
give  Shaw  or  the  Law  Company  credit  for  the 
principle  indicated  in  this  pamphlet.  Our  contem- 
porary says  plainly  that  it  has  been  tried  and  failed, 
but  we  say,  only  tried  and  failed  in  the  hands  of  the 
Law  Company.  Mann  came  along,  and  whether  he 
knew  aught  of  Shaw's  work  or  not  matters  little. 
What  Mann  superintended  has  not  failed^  but  has 
succeeded.  The  New  Telephone  Company  has  advo- 
cated, among  other  things,  the  system  that  succeeded 
at  Dundee  and  elsewhere,  and  so  cannot  in  this 
particular  case  be  said  to  have  advocated  something 
old  that  had  been  tried  and  failed.  We  do  not  want 
to  detract  from  any  credit  due  to  Shaw ;  we  do  want 
to  give  credit  to  others  who  succeeded  when  his  own 
company  failed.  To  put  this  point  in  another  way : 
our  kindly  antagonist  would  say  a  boy  who  made  a 
kite  that  would  not  fly  deserved  all  the  credit;  while 
he  who  came  along  and  modified,  somehow  or  other, 
so  as  to  make  the  kite  fly,  deserved  no  credit.  That 
is,  the  Law  Company  tried  and  failed ;  Mann  tried  and 
succeeded.  Is  there  no  distinction  ?  We  only  want 
to  give  credit  where  credit  is  due,  and  so  far  as  we 
are  concerned  the  question  has  been  reduced  to  a 
nutshell.  Will  our  contemporary  give  a  list  of 
places  (1)  where  the  Law  system  has  been  tried  and 
failed,  (2)  where  Law  tried  and  succeeded,  (3)  where 
the  Mann  modification  has  been  tried  and  failed, 
(4)  where  Mann  has  tried  and  succeeded  ;  and  will 
they  admit  that  if  Law  met  with  no  success,  while 
Mann  met  with  success,  there  must  be  a  difference, 
and  credit  is  due  to  someone  for  the  success  ? 


OBITUABY. 


THE  LATE  WALTER  T.  GLOVER. 

Wo  regret  to  unnouiice  the  death  of  Mr.  Walter  T. 
Glover,  which  occurred  on  the  27th  ult.,  at  the  early  age 
of  46  years.  Mr.  Glovor  was  born  in  SaJford  in  1846,  and 
was  engaged  early  in  business  in  the  Manchester  trade,  in 
which  he  was  for  aome  time  very  succaaaful ;  but  on  the 
death  of  his  father  he  took  the  wire-covering  business  in 
hand,  and  being  assiated  technically  by  an  excellent  ttafi^ 
rapidly  developed  it  until  it  became  the  well-known  manu- 
facturing business  of  Walter  T,  Glover  and  Co.,  electrical 
wire  and  cable  makers,  occupying  several  works  in 
Salford,  and  employing  now  a  large  number  of  hands. 
The  firm  were  and  are  contractors  to  the  Post  Office  and 
various  departments  of  the  Government,  the  seA'eral 
telephone  companies,  the  railway  companies,  and  the 
principal  electric  lighting  companies.  About  five  years 
ago  Mr.  Henry  Edmunds  joined  Mr.  Glover  as  partner,  and 
the  management  during  Mr.  Glover's  enforced  absence  for 
the  paat  two  years  through  illness  have  been  entirely  in 
Mn  Edmuuda's  hands,  assisted  by  the  old  management  at 
Manchester.  During  this  time  very  great  development  and 
strides  have  been  made  in  the  business.  Mr.  Glover  was  a 
member  of  the  Institution  of  Electrical  Engineers,  and  was 
usually  to  be  found  at  all  scientific  and  social  gatherings 
connected  with  the  profession,  where  be  was  alwajrs  % 
welcome  member.  He  died  just  two  years  after  his  wife, 
and  leaves  three  children. 

The  late  Walter  T.  Glover  was  sympathetic  in  all  that 
concerned  the  welfare  of  his  kind,  genial  in  bis  private 
relations,  and  energetic  in  business  matters.  His  illness 
came  as   a  shock  to  many  of  us,  and  for  long  we  hoped 
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almost  againab  hope  for  his  recovery.  It  was  not  to  be, 
and  at  an  early  age  we  have  lost  one  who  took  a  very 
active  interest  in  all  electrical  concerns,  and  in  his  businesB 
relations  aimed  at  keeping  well  abreast  of  the  times. 

We  understand  that  Mr.  Edmunds,  the  surviving 
partner,  will,  assisted  by  the  present  experienced  staff, 
continue  the  business  as  heretofore. 


CORRESPONDENCE. 

"  Ooe  mftu'i  word  la  oo  luazi's  wunl, 
Jaatlco  needs  that  both  tw  heaxd." 


NOTES  ON  ELECTRO  TANNING. 

SiRj — The  paper  recently  read  before  the  Institution  of 
Electrical  Engineers,  London,  by  Mr.  Falkenstein,  and 
published  in  your  issue  of  April  7th,  gives  some  addi- 
tional proofs  to  the  important  part  which  electricity  takes 
in  the  acceleration  of  the  tanning  process. 

The  experiments  seem  to  have  been  carried  out  in  the 
laboratory  only,  on  a  very  small  acalo.and  with  a  **  carefully 
filtered  solution  of  tannic  acid,  using  platinum  electrodes  " — 
that  is  to  say,  with  a  tanning  Hquor  and  electrodes,  which 
ill  reality  are  never  used  in  carrying  out  the  tanning  pro- 
cess, and  which,  therefore,  will  very  materially  diminish  the 
practical  value  of  the  results  thus  obtained. 

To  those  who  are  more  closely  connected  with  electro- 
tanning  it  will  appear  very  strange  indeed  that.  Mr, 
Falkenstein  should  have  preferred  to  carry  out  bis  experi- 
ments in  the  manner  stated,  thereby  going  over  ground 
mostly  already  well  known^  instead  of  on  a  large  com- 
mercial scale  with  the  very  system  which  he,  as  elec 
trician  to  the  British  Tanning  Company,  Limited  (owners 
of  the  Worms  and  Balti  drum  system),  has  been  working 
for  some  years,  and  which  would  have  enabled  him, 
and  consequently  also  the  company,  to  vindicate  the 
current  opinion  that  the  said  system  is  not  based  upon 
scientific  principles,  and  therefore  neither  could  be,  nor  has 
been,  a  commercial  success,  although  '^it  has  been  worked 
on  a  commercial  scale  for  some  years."  This  is  so  much  more 
to  be  regretted,  as  the  company  from  the  very  first  created 
a  great  prejudice  in  the  trade  by  reason  of  the  way  in  which 
it  commenced  operations,  admitting  nobody  into  their 
works,  refusing  to  give  information  of  any  kind — only 
giving  to  the  outside  world,  through  the  medium  of  the 
unsuspecting  Press,  in  the  most  auperiative  terms,  the 
astonishing  results  said  to  have  been  obtained,  which,  alas  ! 
never  were  borne  out  by  the  leather  actually  produced. 
This  prejudice  still  remains  unabated,  although  since  theu 
Dr.  Rideal  and  Mr.  Trotter,  together  with  many  other 
scientific  experts  of  unquestionable  repute  and  tanners  of 
recognised  standing,  after  working  on  a  large  commercial 
scale  with  "  Groth's  system/'  have  proved,  without  a 
shadow  of  doubt,  the  great  importance  of  the  application  of 
electricity  to  tanning.  The  annual  value  of  this  one 
of  our  staple  industries  is  officially  estimated  at  fully 
£50,000,000  sterling,  nearly  two-thirds  of  which  is  filled, 
sad  to  say,  by  foreign  tannages,  although  the  English 
tanner  has  the  same  advantages  and  facilities  for  producing 
the  leather  as  those  who  are  now  inundating  us  with  their 
products  ;  but,  unfortunately,  the  English  tanner  does  not 
appreciate  scientific  advice,  and  prefers  to  shut  up  his 
tannery  rather  than  to  adopt  modern  means  which  would 
enable  him  to  compete  successfullyt  and  thereby  to  reap  for 
himself  the  enormous  sums  which  are  now  annually  lost  to 
him  and  the  country  entirely  by  bis  apparent  lack  of  enter- 
prise. 

It  seems  therefore  only  natural  to  assume  that  it  should 
have  been  in  Mr.  Falkenatein's  own  interest  to  do  bis  utmost 
to  overcome  this  prejudice  by  investigating  the  Worms  and 
Bal6  process ;  so  much  easier  for  him  to  do  as  every 
possible  facilities  were  at  his  disposal,  and  for  which  he 
publicly  expresses  his  thanks  to  the  company,  by  doing 
which  he  also  makes  one  to  believe  that  his  favourable 
results  were  obtained  from  experiments  with  the  W.  and  B. 
process,  which  ie  not  the  case. 

Mr.  Falkenstein  also  says,  having  referred  to  the  elec- 
^/caJ  actJon  Assiated  by  mechanical  agitation,  that  besides 


the  Worms  and  Bal^,  and  Groth's  systems,  there  are  also 
"others,"  avoiding  to  give  names  or  descriptions,  from 
which  it  may  be  inferred  that  he  considers  them  of  less 
or  no  value.  That  is,  however,  not  the  case,  because  if  there 
are  any  other  systems,  they  would,  by  being  worked,  un- 
doubtedly infringe  the  W.  and  B.  or  the  Groth's  system, 
as  it  is  not  conceivable  that  the  tanning  process  could  be 
carried  out  without  using  either  a  movahle  receptacle,  which 
is  claimed  by  Worms  and  Bal^,  or  a  stationary  one — i.«.,  the 
ordinary  tan-pit — which  is  claimed  by  Groth,  and  for  which 
he  hdA  succeeded  in  obtaining  patents  in  thirty  of  the  most 
important  countries  of  the  world,  in  spite  of  the  most 
vigorous  opposition  raised  thereto  by  Messrs.  Worms  and 
Bal6,  and  which  brought  forward  the  well-known  actions  in 
the  High  Court  of  Justice  in  England,  and  the  Appeal 
Court  in  Germany,  resulting  in  Groth's  favour  upon  all 
points  of  issue. 

As  to  the  "  final  result,"  Mr.  Falkenstein  continues  to  say 
'*  it  has  boon  established  by  Messrs.  Rideal  and  Trotter  -  .  . 
andDr.Zerener,that  a  Bavingoftimefrom4to38perceDt.il 
obtained,"  which  would  most  likely  be  understood  to  mean 
that  Messrs.  Rideal  and  Trotter's  experiments  would  show 
4  per  cent.,  and  Dr.  Zerener'a  38  per  cent.,  whilst,  in 
reality,  it  should  bo  the  very  reverse ;  but  even  then  the 
figures  are  wrong,  as  they  ought  to  be  83  per  cent,  Messrs. 
Rideal  and  Trotter  saying  in  their  report,  "  The  average 
values  thus  obtained  are  in  the  proportion  of — 

Ordinary                             With             vVith  motion  and  elec- 
tannage.                             motion.          tricity  (Groth*B  patent). 
■133      '503    209 

or,  at  tbe  rate  of  tannage  under  the  influence  of  electricity 
and  motion  (Groth's  system)  is  four  times  faster  than  the 
rate  when  motion  alone  is  employed,  and  16  times  faster 
than  when  neither  are  used  (ordinary  tannage)." 

As  to  the  experiments  using  liquors  prepared  from  diffe- 
rent tanning  materials,  Mr.  Falkenstein  only  refers  to  three 
kinds,  leaving  out  such  important  materials  as  gambier, 
valonea,  mimosa  bark,  myrabahms,  etc.,  and  if  he  had 
investigated  these  a&  well,  he  wuuld  have  found  that  all  of 
them  offer  a  different  resistance  to  the  electric  current  and 
give  a  different  result  in  accelerating  the  tannage  by  one 
and  the  same  density  of  current.  Dr.  Rideal's  remarks  in 
huluslrie^^  however,  *'  that  such  tannins  which  yield  much 
bloom  should  be  avoided  in  electrical  work,"  is  not  in 
accordance  with  practical  results  obtained,  as  I  am  daily 
using  shumac  for  electro-tanning  without  the  slightest 
difficulty  or  loss  of  tannin,  but,  as  I  have  always  pointed 
out,  "  the  electric  current  must  be  regulated  according  to 
the  nature  of  the  hides  and  the  composition  of  the  tanning 
liquor  used  in  order  to  obtain  satisfactory  results." 

Finally,  judging  from  the  very  incomplete  way  in  which 
Mr.  Falkenstein  has  thought  it  right  to  describe  the  Worms 
and  Bal^  process,  so  familiar  to  himself,  by  leaving  out  the 
most  important  factor  therein,  the  turpentine,  and  mention- 
ing those  only  of  far  less  impoitarjce,  together  with  other 
inaccurate  statements  referred  to,  and  his  silence  upon  the 
results  be  unquestionably  has  obtained  during  his  years 
of  working  the  W.  and  B.  process,  which  would  have 
been  of  some  interest,  even  if  the  practical  results 
obUiined  should  not  have  turned  out  to  be  what  was 
desired,  I  venture  to  say  a  doubt  will  be  raised  as  to  bow 
far  tbe  other  figures  given  by  him  are  accurate  and  can  be 
relied  upon,  which  is  bo  be  regretted,  as  statements  loosely 
made,  under  the  shelter  of  customs  so  dear  to  our  men  of 
science,  will  thereby  not  only  create  uncertainty,  but  also 
cause  delay  in  the  progress  which  has  for  its  object  the 
obtaining  of  that  economj'  in  manufacture  and  quality  of 
product  so  essential  in  our  days  of  keen  competition  which 
practice  and  science  combined  alone  can  give. — Yours,  etc, 

L.  A.  Groth,  M.RJ. 


GAS  V.  ELECTRICITY. 


Sir, — I  have  read  with  pleasure  the  paper  by  Mr 
A'Court  in  your  issue  of  the  28th  inst.  The  author  is 
apparently  convinced  that  "there  is  nothing  like  leather,'* 
and  in  endeavouring  to  demonstrate  this  has,  in  my 
humble  opinion,  overstated  his  case. 

According  to  Mr.  A'Court,  the  lot  of  the  gas  manager 
"  is  not  a  happy  one  "  owing  to  the  scarcity  of  cannel  and 
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the  lack  of  a  substitute.  However,  when  we  remember 
that  at  present  the  Metropolitan  and  most  Eng]iah  gas 
compauies  have  reduced  their  consumption  of  cannel  to  an 
infinitesimal  quantity,  or  altogether  dispensed  with  it  in 
favour  of  either  the  Clark-Maxim  carburetting  or  other  oil 
process,  the  meaning  of  the  alluBion  appears  somewhat 
ambiguous. 

Again,  the  makers  of  gas  lamps  eeem  to  have  offended 
the  author  by  claiming  an  eflBciency  of  5*4  c.p.  per  foot 
instead  of  3  c.p.  per  foot  in  the  three  or  five  burner 
lamps  in  Westminster.  I  think  it  is  Mr.  Wigham^  of 
Dublin,  who  has  devised  a  very  interesting  experiment 
to  show  that  the  luminosity  of  two  burners  is  remark- 
ably increased  if — the  consumption  of  gas  remaining  the 
same — they  be  inclined  to  each  other  at  a  certain 
angle,  and  thus  the  burner  which  in  the  photometer 
requires  one  foot  for  each  3  c.p.  may  possibly  in  such  com- 
bination accomplish  all  that  Mr.  A'Court  is  so  sceptical  of. 
On  the  other  hand»  thanks  to  my  blissful  ignoraivce,  I  have 
never  had  proof  that  a  10-ampere  arc  gives  1^500  c  p.  at 
45deg.  However,  I  have  no  proof  to  the  contrary  except 
judging  by  appearances,  which  are  proverbially  deceitful. 

As  to  the  number  of  gas  lamps  suporaodod  by  the  arc 
lamps,  there  ought  not  to  be  much  reason  for  having  to 
approximate  now.  The  figures  available  from  the  various 
installations  give  a  pretty  close  idea  on  this  point ;  indeed, 
if  I  mistake  not,  Colonel  Haywood  worked  it  out  to  two 
places  of  decimals  for  the  City  of  London,  where,  I  believe, 
he  found  that  each  arc  lamp  had  allowed  them  to  dispense 
with  2*75  gas  lamps. 

I  won't  attempt  to  deal  with  the  point  as  to  the  pene- 
trating power  of  gas  and  electricity  in  a  fog,  except  to 
remark  that  the  experience  of  Trinity  House  and  mariners 
bad  decided  this  rather  adversely  to  the  arc  lamp. 

I  wonder  is  Mr.  A'Court  aware  of  the  percentage  of 
8  c.p.  used,  and  the  percentage  of  tbem  that  stand  or  are 
retained  1,200  hours  ?  I  know  one  large  central  station 
with  a  nominal  capacity  of  S0,000  6-c.p.  lamps,  and  not 
5  per  cent,  of  these  are  of  that  size.  To  secure  such  a 
candle-power  the  film  has  to  be  so  thiu  that  the  life  of  the 
lamps  IS  most  precarious,  and  even  when  working  its  full 
power  is  not  popular,  as  not  giving  all  the  light  which 
might  be  expected  from  a  substitute  for  the  gas  jet. 

There  was  not  need  to  have  gone  back  to  1860  for  teats 
aa  to  the  result  of  variation  of  pressure  on  the  illuminating 
power  of  gas,  but,  unfortunately,  moat  of  those  at  hand 
prove  exactly  the  inverso  of  what  his  brief  required. 

On  Tuesday,  March  7,  1893,  Mr.  W.  Ivison  Macadam 
read  a  paper  for  the  Glasgow  section  of  the  Society  of 
Chemical  Industry.  Ho  did  not  confine  himself  to  No.  4 
batswing  burner,  but  selected  burners  of  the  regulator  type 
as  supplied  to  and  used  by  consumers,  and  showed  that  the 
greater  the  pressure  the  greater  the  tight ;  bearing  in  mind 
that  there  are  different  burners  for  the  dififerent  initial  illu- 
minating powers  oi  Scottish  and  English  gas.  The  admitted 
fact  that  the  Board  of  Trade  sanctions  and  stamps  the  gas- 
meter,  and  declines  to  certify  any  electric  meter,  would 
seem  to  indicate  that,  as  was  said  of  a  certain  potentate, 
•'  it's  not  half  as  bad  as  'tis  painted." — Yours,  etc., 

Cork,  April  29,  1893.  J.  P.  Travers,  A.M.LC.E. 


ELECTRICITY  AND  ELECTRICAL  APPLIANCES.* 

BY  PROF.   W.    K.   AYRTON,  F.R.S. 

Submarine  telegraphy  was  born  in  Great  Britain,  and  for 
many  years  past  this  country  has  been  the  centre  of  the 
cable-manufacturing  industry.  The  commercial  develop- 
ment of  land  telegraphy  dates  from  the  erection  of  a  little 
wire  in  the  north-west  of  London  ;  and  to-day  the  land 
lines  of  Great  Britain  can  hold  their  own  in  comparison 
with  those  of  any  other  country,  both  as  regards  the 
rapidity  of  signalling  and  the  number  of  messages  dealt 
with  per  unit  of  the  population.  The  application  of  elec- 
tricity to  the  distribution  of  time  and  to  railway  signalling 
has  not  been  neglected  in  this  country ;  while  Birmingham 

*  The  introductory  monograph  to  tbe  electrical  section  of  the 
'  Eritisb  catalogue  at  tbe  Chicago  Exhibition. 


and  Sheffield  have  acquired  a  world-wide  reputation  for 
their  electroplate.  But  in  the  adoption  of  electricity  for 
industrial  purposes  which  require  the  use  of  large  currents 
Great  Britain  has  been  very  backward.  This  has  arisen 
partly  from  the  vast  squandering  of  money  in  rash  electric  #•- 
light  speculations  that  went  on  12  years  ago,  and  which 
put  a  temporary  stop  to  electrical  development,  and  partly 
from  the  onerous  restrictions  that  were  introduced  by  the 
passing  of  the  ill-considered  Electric  Lighting  Act  of 
1382.  The  fear,  however,  which  filled  the  minds  of  our 
legislators  that  the  electric  lighting  of  our  streets  and 
houses  would  breed  a  monster  as  tyrannical  as  our 
water  companies  was  gradually  dispelled,  atid  a  new 
impetus  was  given  to  the  electrical  industry  by  the 
passing  of  the  revised  Electric  Lighting  Act  of  1888. 
Since  that  date  electric  lighting  has  made  steady  progress  in 
this  country  ;  indeed,  during  the  last  two  years  it  has  been 
advancing  with  those  leaps  and  bounds  which  characterise 
Briiifih  conservative  radicalism. 

Apart  from  the  princely  fortune  that  was  frittered  away 
on  imaginary  electric  lighting  projects,  the  capital  that  up 
to  the  present  time  has  been  expended  in  providing  for  the 
supply  of  electric  light  in  Great  Britain  is  £4,363,695,  and 
of  this  £1,307,797  was  expended  in  1892.  To  this  sum 
must  be  added  £529,293,  which  has  been  already  sanctioned 
by  local  authorities  for  work  in  coiu-se  of  erection,  but  the 
loans  for  all  of  which  have  not  yet  been  raised,  and  a 
further  expenditure  of  £250,000  which  is  projected  by  the 
local  authorities  of  10  other  towns  for  tbe  electric  lighting 
which  will  probably  be  started  within  the  next  few  months, 
aa  the  tenders  are  already  under  consideration.  Before  the 
end  of  1893,  then,  five  millions  sterling  will  have  been 
spent  in  providing  for  the  supply  of  electric  current  from 
public  mains  in  this  country,  exclusive  of  the  sums  spent 
in  wiring  and  fitting  up  the  buildings  in  which  the  light  is 
used. 

Up  to  the  present  time,  the  greater  part  of  the  work  has 
been  carried  out  by  public  companies,  but  popular  opinion 
is  now  tending  towards  the  supply  of  the  electric  energy 
by  the  local  authorities ;  and  of  the  25  new  towns  in  which 
the  electric  supply  was  undertaken  last  year,  in  17  it  was 
carried  out  by  the  local  authorities,  leaving  only  eight  to 
be  dealt  with  by  public  companies.  This  change  appears 
to  have  been  brought  about  partly  by  the  growing  spirit  of 
municipalism  in  English  towns,  partly  by  a  still  lingering 
dread  of  a  public  company  obtaining  a  mono[H>ly,  and  partly 
by  the  more  favourable  rate  at  which  local  authorities  can 
raise  capital. 

ELEtTFRIO   LlfJUTlNO    IN    LONDON   AT  THE   EStf   OP    1892. 
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Of  the  total   number  of  electric  lights  run  from  central 
stations  in  Great  Britain,  about  five-sixths  are  in  LondoD. 


464 


THE  ELECTRICAL  ENGINEER,  MAY  5,  1893. 


where,  at  the  end  of  1892,  there  were  about  626,000 
8-c.p,  lamps,  or  their  equivalent,  connected  with  the  public 
mains,  some  330,000  of  which  were  added  during  the  paet 
two  years.     To  supply   current  for  these  526,000  lamps^ 

Hhere  are  19  generating  stations,  having  a  total  plant 
capacity  of  about  839,000  8-c.p  lamps,  or  about  40,000  h.p. 
Seven  different  systems  are  employed  in  London  for  dis- 
tributing the  electric  energy,  and  the  approximate  number 
of  lamps  supplied  with  current  on  each  system  is  shown  in 
the  preceding  t.ible. 

Hence  we  see  that  of  the  526,000  S-c.p.  lamps,  or  their 
equivalent,  which  are  connected  with  the  London  public 
mains,  297,000  are  supplied  with  energy  by  means  of  con- 
tinuous current,  and  229,000  by  means  of  alternating 
current. 

The  following  table  gives  briefly  the  approximate  con- 
dition of  the  public  electric  lighting  of  the  provinces  at  the 

Lend  of  1892,  and,  as  in  the  preceding  table,  the  numbers 

pgiven  are  rather  under  than  over  the  truth  : 

ElKCTRIO   LiOHTIKQ   in  TffK    PROVTWOBS   AT   THE    END   OF   1892. 
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r348     arcfl^ 

equiv'l'nt  \ 

\  to  aboat  1 

I    4,700     J 

89,570 

21,500 
90,000 
32,000 
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r512    arca^ 

equiv'l'nt  ( 

1   to  about  i 

I    7.200     .1 

140,700 

1.760 

1,700 

1.000 

900 

2,fiflO 
5,00<» 
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(    105 
J     to 

Three-wire    

1    12,5 

230 

Three-wire   with 

batteries   

210 
to 

High  pressure. 
Continuous  current 
with   motor    dy- 
dynamOB    

{  2.'W) 
1,000 

ContinuouB  current 
arc     lampa      for 
street-lighting... 

Alternate    current 
with  transformers 

2,000 

In  addition,  the  following  stations  in   the  provinces  are 
almost  ready  to  start : 

No  of         '*^'^"*^       ^•'*-  ^^ 
generating  ^^Pi^'^tyKeneratin^ 

"...         ci  in  H-p.n.      stnr.inn 
statlonH, 


Two-wire  with  batteries 1 

High-pressure  alternate  current  with 
transformers  „     4 


in  8-c.p.     stntion 
lamps,     in  volts. 
2,500     ...        105 


47.000     ...     2,000 

So  that,  if  we  assume  that  the  same  proportion  of  lamps 
will  be  connected  as  in  the  other  provincial  exam]>les  of 
the  same  systems,  we  may  say  that  the  total  number  of 
8-c.p.  lamps  connected,  or  on  the  point  of  being  connected, 
with  the  provincial  mains  is  about  240,000,  of  which  about 
half  are  supplied  with  direct  current,  and  half  with  alter- 
nating current.  For  the  whole  of  Great  Britain,  including 
London,  there  are,  then,  about  417,000  8-c.p.  lamjiSj  or 
their  equivalent,  supplied  with  continuous  current,  and 
about  349,000  supplied  with  alternating  current  from 
public  mains,  making  a  total  altogether  of  over  three- 
quarters  of  a  million  8-c.p.  lamps,  or  their  equivalent, 
supplied  with  current  from  central  stations. 

In  the  residential  districts  of  London  it  is  found  that  the 
maximum  number  of  lamps  turned  on  at  one  time  is  only 
about  30  per  cent,  of  the  total  number  connected  with  the 
mains ;  where  there  are  8ho})s,  clubs,  or  theatres,  this 
percentage  is  increased  to  55  or  60,  and  in  the  City  itself 
it  reaches  as  much  as  70,  the  average  for  the  whole  metro- 
polis being  about  40  per  cent.  In  private  houses  each 
lamp  is,  on  the  average,  turned  on  for  only  one  hour  in  the 
24,  in  residential  flats  and  shops  for  1|  hours,  and  in  clubs 
for  four  hours, 

The  price  for  the  amount  of  electric  energy  corresponding 
with  1,000  watts  for  one  hour — one  kilowatt-hour,  or  one 
J^ard  of  Trade  unit,  as  it  is  called — varies,  when  used  to 


produce  light,  from  4d.  in  Newcastle  to  lOd.  in  Eastboume. 
Li  London  itself  it  varies  from  5d.  to  8d.;  and  as  this 
amount  of  energy  will  keep  a  nominal  8-c.p.  lamp  glow- 
ing for  about  30  hours,  and  as  the  average  light  given 
out  by  such  a  lamp  during  its  life  may  be  taken  as  about 
six  candles,  one  Board  of  Trade  unit  produces  about  200 
candle  hours.  Hence,  at  6]d.  per  unit,  an  illumination  of 
eight  candles  for  eight  hours  can  be  obtained  for  about 
eight  farthings. 

The  actual  cost  of  producing  a  kilowatt-hour,  inclu- 
sive of  coal,  water,  oil,  stores,  wages,  and  salaries  in  the 
generating  station,  has,  in  the  case  of  the  St.  James  s  and 
Pall  Mall  Company,  been  reduced  to  IJd.  The  sum 
debited  to  management,  law  charges,  depreciation,  and 
redemption  fund  comes  also  to  l*d.  per  kilowatt-hour,  while  i 
repairs,  rent,  rates,  and  taxes  add  fd.,  bringing  the  total 
cost  per  unit  up  to  4jd. 

The  public  demand  for  the  electric  current  in  Great 
Britain  is  almost  confined  to  its  use  for  lighting.  The 
Vestry  of  St.  Pancras  have,  however,  set  the  example  of 
offering  a  supply  during  the  day  for  motive  purposes  only 
at  3d.  a  unit ;  but  even  at  this  price  the  public  supply  is  up 
to  the  present  but  little  used  to  work  motors. 

A  new  departure  has  this  week  (February  IB,  1893)  been 
made  by  the  City  of  London  Electric  Lighting  Company, 
who  now  offer  electric  power  for  heating  and  driving  motors 
at  4d.  per  unit  at  any  time  day  or  night,  and  at  the  same 
price  even  for  lighting  from  8  p.m.  to  8  a.m. 

The  characteristic  feature  of  British  electric  light  stations 
is  the  direct  coupling  of  each  dynamo  to  a  high-speed  engine, 
about  30,000  h.p.  for  electric  lighting  from  central  stations 
being  generated  by  some  200  Willans  central-valve  single- 
acting  engines,  and  about  20,000  h.p.  is  generated  by 
engines  of  the  same  type  for  the  private  electric  lij^hting 
of  hotels,  theatres,  factories*  etc.,  in  this  country.  These 
engines,  when  of  200  b.h.p.,  working  at  about  1601b. 
steam  pressure  and  condensing,  are  guaranteed  to  have  92 
per  cent,  and  85 '5  per  cent,  efficiency  at  full  and  half  load, 
and  to  produce  1  b.h.p.,  with  a  consumption  of  I91b.  and 
201b.  of  steam  in  the  two  cases. 

Great  economy  of  space  is  obtained,  and  the  absence  of 
belts  and  ropes  not  only  diminishes  the  trouble  and  expense 
of  maintenance,  but  increases  the  joint  efficiency  of  engine 
and  dynamo,  bo  that  allowing  for  all  wastes  in  the  engine, 
bearings,  and  in  the  dynamo  itself,  84  per  cent,  of  the 
power  mechanically  developed  by  the  steam  is  given  elec- 
trically to  the  street  mains  in  the  case  of  the  large  direct- 
coupled  engines  working  at  full  load. 

Parsons  steam  turbines,  first  brought  to  general  notice 
at  the  Inventions  Exhibition  in  1885,  were  for  some  tirau 
considered  to  be  as  uneconomical  as  they  were  interesting. 
Thoy  have,  however,  been  so  much  improved  that  a 
lOO-kilowattturbine-dynaniOj  working  full  load  with  super- 
heated Bteam  at  1031b.  pressure  per  square  inch,  can  now 
generate  one  kilowatt-hour  with  a  consumption  of  28'2lb. 
of  steam,  and  thus  is  able  to  compete  with  good  low-speed 
condensing  engines. 

Such  a  turbine-dynamo  complete  weighs  but  four  tons, 
and  occupies  hardly  42  square  feet  of  floor  space.  It  stands 
on  indiarubber  blocks,  requires  no  bolding-^lown  bolts,  and 
runs  almost  without  vibration.  Two  central  stations,  having 
a  total  plant  capacity  of  14,142  8-r.p.  lamps,  have  been 
fitted  up  with  these  turbines,  and  the  price  charged 
for  a  Board  of  Trade  unit  for  lighting  purposes  is  nowhere  in 
Groat  Britain  lower  than  at  one  of  these  stations — viz.,  that 
at  Newcastle.  Steam  turbine-alternators,  able  to  supply 
current  for  21,428  8-c.p.  bmps,  are  now  in  course  of 
constiTJction  for  the  lighting  of  a  third  English  town,  and  it 
is  expected  that  with  the  largest  of  these  machines,  which 
is  to  run  at  4,800  revolutions  per  minute  and  develop  150 
kilowatts,  the  consumption  of  steam  per  kilowatt  hour  at 
full  load  will  not  be  more  than  about  22lb. 

More  attention  has  been  given  in  this  country  than  in 
any  other  to  the  design  of  dynamos  and  motors,  witb  the 
result  that  continuous-cuiTOnt  two-pole  machines  of  200  to 
300  kilowatts  are  now  constructed  to  run  at  350  revolu- 
tions with  an  electrical  efficiency  of  07'6  per  cent,  and  a 
commercial  efficiency,  allowing  for  all  losses  in  the  dynamo, 
of  96  per  cent,  at  full  load,  this  latter  being  only  reduced 
to  94 '8  per  cent,  at  half  load.     Motors  are  now  so  well 


uade  that  the  aTerage  run  of  a  locomotive  on  the  City  and 
Siouth  London  Electric  Railway  before  its  motors  require 
any  repairs  whatever  is  10^000  miles,  and  sparking  has  been 
10  completely  annihilated  that,  although  the  copper  ganze 
bniahea  are  fixed  permanently  in  one  position,  and,  there- 
fore, are  not  altered  in  lead,  either  for  variations  in  speed, 
level,  or  direction  of  motion  of  the  locomotive,  the  same  set 
of  brushes  have  served  for  a  47,000  miles  run  of  the  loco- 
motive. 

Owing  to  the  relative  cheapness  of  large  forgings  and  of 
heavy  machine  work,  the  type  of  dynamo  moat  generally 
employed  for  British  central  stuions  is  that  with  a  single 
horscehoe  field  magnet  and  a  plain  drum  armature  below. 
By  ventilating  the  cores,  and  using  twisted  or  stranded 
copper  bars,  the  total  rise  of  temperature  after  a  six  hours' 
run  at  full  load  has  been  reduced  to  50deg.  F. 

Electromotors  hare  not  been  much  used  in  connection 
with  manufacturing  operations  in  Great  Britain^  but  it  is 
beginning  to  be  realised  that  in  large  factories  the  electric 
distribution  of  power  from  one  powerful  steam-engine  is 
more  economical  than  the  employment  of  many  small 
steam-engines  in  different  parts  of  the  works  ;  and  in  one 
extensive  factory  near  London,  hitherto  worked  by  14 
separate  steam-engines,  arrangements  are  now  completed 
for  transmitting  1,200  h.p.  electrically  from  a  central 
steam-engine  towork  all  kinds  of  machinery  throughout  the 
works. 

The  aggregate  horse-power  of  all  the  dynamos  and  motora 
constructed  in  this  country  during  the  past  three  yeara 
appears  to  be  about  100,000, 

The  fight  between  direct  current  at  low  pressure  and 
alternate  current  at  high  pressure  with  transformers  for 
town-lighting  is  now  raging  in  Great  Britain  ;  but  in  Bpite 
of  the  fact  that  some  users  of  alternate  current  have  not 
succeeded  in  generating  the  Board  of  Trade  unit  for  the 
price  at  which  it  is  sold,  one  manufacturing  firm  alone  in 
London  has  orders  in  hand  for  alternators  to  supply 
current  for  900,000  8-c.p.  lamps,  and  the  western  gene- 
rating station  of  the  City  of  London  Electric  Light 
Company  will  contain  no  less  than  16  .500-kilowatt  alter- 
nators. 

The  self-excitation  of  alternators,  so  common  abroad,  is 
almost  unknown  in  this  country.  The  English  practice  is 
to  join  the  field  magnets  of  all  the  alternators  in  parallel, 
and  excite  them  from  one-  or  more  continuous-current 
dynamos  driven  by  separate  engines. 

Central  stations  supplying  continuous  current  have 
hitherto  been  frequently  fitted  with  accumulators,  with  the 
object — first,  of  dispensing  with  the  running  of  the  dynamo« 
at  night,  thus  saving  one  shift  of  men  ;  and,  secondly,  by 
sending  the  current  through  the  accumulators  or  the  street 
mama  as  the  public  demand  varied,  to  keep  the  engines 
that  were  running  at  any  time  working  at  hill  load,  and  so 
developing  their  maximum  efficiency.  With  the  rapidly- 
increasing  demand  for  current,  however,  from  the  London 
generating  statioue,  all  day  and  night  running  of  the 
dynamos  is  becoming  necessary,  and  the  number  of 
dynamos  at  each  station  is  becoming  large  enough  to  enable 
ft  skilful  superintendent  to  select  a  particular  combination 
of  dynamos  at  each  particular  hour,  day  or  night,  so  that 
the  output  is  but  little  short  of  the  maximum  output  that 
combination  could  furnish.  Hence  it  is  probable  that  the 
period  is  coming  to  an  end  when  accumulators  will  be  used 
in  London  generating  stations  for  economical  reasons^  apart 
from  the  reserve  of  power  they  furnish  in  the  very  rare 
case  of  a  breakdown  of  all  the  machinery. 

It  is  important,  however,  to  notice  that  with  the  modern 
accumulator,  average  energy  efficiencies  of  83*5  per  cent. 
were  obtained  last  year  with  accumulators  in  daily  use 
at  London  central  stations,  although  the  cells  were  often 
called  upon  to  discharge  at  considerably  above  their  normal 
discharge  rates. 

For  private  country  installations,  where  it  would  be  very 

1  inconvenient  to  run  the  engine  during  the  nighty  accumu- 
lators are  much  used ;  also  at  places  where  the  dynamo  is 
driven  by  a  gas-engine,  accumulators  supply  a  valuable 
means  of  steadying  the  light.  The  employment  of  storage 
cells  for  the  propulsion  of  boats  19  rapidly  increasing.  There 
are  already  about  100  electric  launches  on  the  Thames, 
while  on  Lake  Windermere  and  the  Manchester  Ship  Canal 


a  small  fleet  is  in  use.     For  these  launches  and  for  general 

purposes  2,200  cells  were  last  year  turned  out  by  the 
English  firm  who  construct  pasted-plate  accumulators,  and 
during  the  same  period  this  firm  also  manufactured  14,000 
cells  for  lighting  purposes. 

The  development  of  tramcar  traction  by  accumulators 
has  been  much  hindered  by  the  cost  of  renewal  of  the  worn- 
out  plates.  On  the  Birmingham  Electric  Tramway  accumu- 
laiors  with  non-pasted  plates  are  now  being  tried,  and, 
at  a  charge  for  maintenance  of  the  cells  at  lid.  per  car 
miZd,  the  makers  of  the  accumulators  are  already  reaping  a 
profit 

While  the  supply  of  electric  energy  from  central  stations 
has  been  spreading  in  towns,  the  independent  electric  light- 
ing of  isolated  houses  has  been  extending  in  the  country. 
This  has  given  a  great  impetus  to  the  production  of  efficient 
gas  and  still  more  recently  of  oil  engines.  The  total  cost, 
including  repairs,  interest,  and  depreciation,  in  a  private 
installation  with  50  16-c.p.  lamps,  worked  with  an 
Otto  engine  burning  ordinary  coal  gas,  comes  to  about  Gd. 
per  unit.  Sin^^le  Otto  gas-engines  are  now  made  developing 
170  i.h.p.,  and  when  worked  with  Dowaon  gas,  only  four- 
fifths  of  a  pound  of  anthracite  coal  is  burnt  to  produce  the 
gas  consumed  in  the  engine  per  indicated  horse-power  per 
hour. 

An  interesting  and  exact  experiment  has  been  carried 
out  of  comparing  the  former  cost  of  lighting  the  London 
waxwork  exhibition  by  ordinary  coal  gas  with  the  cost 
during  the  last  two  years  of  employing  the  gas  instead 
to  drive  a  gas-engine  for  electrically  lighting  the  building. 
With  gas  at  2s.  9d.  per  1,000  cubic  feet,  the  cost  of  the 
gas  per  kilowatt-hour  developed  has  been  Irird.,  and  the 
total  cost,  including,  in  addition^  wages,  water,  interest 
and  depreciation  of  the  generating  plant  and  of  accumu- 
lators, came  to  3d.  per  kilowatt  hour.  Incandescent 
lamp  renewals,  arc  light  carbons,  and  interest  on  the 
cost  of  wiring  and  fitting  up  the  building,  amounted  to  not 
quite  Id.  more  per  unit  developed.  The  total  cost  per  year 
of  electrically  lighting  the  building,  including  repairs, 
interest,  and  depreciation,  came  to  XI, 196.  28.  6d.,  while 
gas  lighting  would  have  cost  about  £1,370. 

Already  some  100  Priestman  oil-engines  are  employed 
to  supply  power  for  separate  electric  light  installations. 
The  consumption  of  oil  per  brake  horse-power  is  said  to  be 
about  lib.,  and  the  cost  about  one  halfpenny. 

Owing  to  the  objections  to  poles  and  trolley  wires  in  our 
streets  electric  traction  has  made  but  little  headway  in 
Great  Britain,  it  having  been  almost  entirely  confined  to 
the  propulsion  of  cars  along  tracks  not  uaed  or  crossed  by 
other  vehicles.  In  addition  to  eleven  more  or  less  private 
track  electric  tramways  in  this  country,  there  are  two 
electric  railways,  the  City  and  South  London,  opened  at  the 
end  of  1890,  sind  the  Liverpool  Overhead,  opened  at  the 
commencement  of  this  year,  1893.  The  former  is  3|  miles 
long,  and  consists  of  two  separate  tubes  each  10ft.  2in. 
inside  diameter,  built  up  of  cast  iron.  These  tubes,  which 
contain  respectively  the  up  and  the  down  lineSj  lie  for  the 
greater  part  of  their  length  side  by  side  at  about  60ft.  below 
the  streetlevel,  but  where  they  go  under  the  River  Thames 
one  tube  is  above  the  other,  with  a  gradient  in  one  place 
of  I  in  14.  The  weight  of  a  normally-loaded  train,  in- 
cluding the  electric  locomotive,  is  40  tons,  the  average 
speed  between  stations  is  13|  miles  an  hour,  the  maximum 
speed  about  23  miles  an  hour,  and  the  total  journey,  in- 
cluding stoppages  at  four  intermediate  stations,  is  performed 
in  14  minutes.  There  is  at  present  a  four  minutes'  service 
in  each  direction,  but  when  the  sidings  at  the  Stockwell 
end  of  the  line  are  completed,  the  number  of  trains  running 
will  be  increased  to  12,  and  the  interval  between  two  trains 
reduced  to  three  minutes. 

The  first  year  of  this  railway's  life  was  attended  with 
constant  breakdowns,  as  many  as  nine  of  the  electric  loco- 
motives being  on  occasions  under  repair  at  one  time.  At 
first  it  was  found  that  the  system  of  mounting  the  motor- 
armatures  directly  on  the  axles  of  the  driving  wheels  of 
the  locomotive  was  responsible  for  the  constant  destruction 
of  the  armatures.  However,  without  any  radical  change 
having  been  introduced  into  this  method  of  driving,  the 
life  of  an  armature  has  been  much  lengthened  by  improving 
the  electric  arrangements ;  and  during  the  t^econd  half  of 


1892  the  working  of  the  railway  became  so  regular,  that  a 
distance  of  314,417  miles  was  run  by  the  trains  in  that 
period,  and  nearly  three  and  a  quarter  million  |>eople 
6arried.  And  the  coeb  per  train  mile,  including  all  repairs 
and  renewals,  and  even  such  extras  as  Ralaries,  office 
expenses,  superintendence,  etc.,  was  reduced  to  7'ld. 

The  Liverpool  Overhead  Electric  Railway  resembles  a 
tramway  in  that  there  are  no  separate  locomotives.  Two 
long  carriages,  holding  114  people,  form  a  train,  and  each 
^barriage  is  supplied  with  a  motor  with  its  armature  mounted 
directly  on  the  axle.  The  length  of  the  line  is  six  miles, 
but  as  the  maximum  speed  attained  is  from  25  to  30  miles 
an  hour,  the  distance  is  run  in  less  than  30  minubea, 
including  stoppages  at  13  stations. 

Submarine  telegraphy  is  to-day  carried  on  by  means  of 
139,594  nautical  miles  of  cable,  and  to  keep  these  cables  in 
repair  37  ships  are  exclusively  employed,  Nearly  the 
whole  of  these  cables  were  manufactured  in  England,  and 
to  this  country  practically  all  these  cable  ships  belong. 
70,215,439  paid  messages  were  transmitted  last  year 
by  the  British  Government's  land  telegraph  lines, 
while  3,400,000  words  are  daily  sent  by  the  Ex- 
change Telegraph  Company  to  the  London  clubs, 
newspaper  offices,  etc.,  where  the  messages  are  re- 
ceived in  ordinary  Roman  character  by  tape-printers, 
working  automatically,  at  from  40  to  45  words  a  minute. 
In  telephony  the  most  recent  advances  are  the  telephone 
cable  from  London  to  Paris,  which  transmits  «[)eech  with 
wonderful  clearness,  and  the  Government  system  of  heavy 
copper-wire  trunk  mains  which  is  about  to  be  erected,  with 
a  cential  exchange  in  Leeds.  From  this  town  the  telephone 
lines  will  radiate,  and  then  between  Penzance  and  Aberdeen, 
or  between  Dover  and  Oban,  conversation  will  not  only 
become  possible,  but  will  be  carried  on  with  far  greater 
ease  than  between  one  part  of  London  and  another  at  the 
present  time. 


SOME  APPLICATIONS  OF  ELECTRICITY  TO 
CHEMISTRY. 


Last  Saturday  afternoon,  at  the  Royal  luHtitution,  Mr.  Jamce 
Bwtnburne,  M.I.C.E.,  brought  to  a  close  his  interesting  course  of 
Tynd&U  lecturer  on  the  above  subject.  In  hie  eecond  lecture  he 
had  just  touched  on  a  few  points  and  difficulties  connected  with 
the  manufacture  of  ozone,  and  thia  would  be  the  first  item  in  the 
third  lecture.  The  formation  of  ozone  might  be  illustrated  in 
many  ways,  one  of  the  moat  convenient  boin^  to  pour  a  ffiw  dropa  of 
ether  into  a  dry  beaker,  and  allowing  the  ether  vapour  to  mix  with 
the  air.  If  a  solution  of  uotosKium  iouide  and  starch  was  poured  into 
the  beaker  and  well  enalcen,  a  blue  colour  would  be  produced, 
Braides  being  a  very  powerful  oxidieer  it  acted  as  a  etrong 
bleaching  agent  on  vegetable  colours,  and  w&b  a  useful  material 
wherewith  to  attack  germa.  The  beneHcial  qualities  of  ozone  had 
been  largely  exaggerated,  especially  at  the  aeaaido  ;  and  the  smell 
of  the  to^vD  drains  had  frequently  been  mistaken  for  the  fumes  of 
ozone.  It  had  often  a  powerful  etfect  on  iodide  of  potasaium,  and 
thLfl  had  been  eatimatea  by  ozone-tost  papers— •  c,  papers  eteeijod 
in  iodide  of  potassium.  The  te-pturcr  then  pasaed  to  another  branch 
of  his  subject — the  production  of  chemical  change  at  hi^h  tempe- 
ratures, produced  electrically.  An  experiment  was  ra£^e  wiUi  a 
bottle  ot  coal-gas  in  which  a  rod  of  carbon  had  been  placed. 
When  the  electric  current  was  applied  the  gas  decomposed  and 
ibe  carbon  camo  down  in  the  form  of  smoke.  The  carbon  on  being 
taken  out  of  the  bottle  was  found  to  have  decomposed  a  great  deal 
of  the  gas,  a  rough  deposit  having  formed  over  it.  With  a  high 
temperature,  carbon  would  come  down  in  a  light-grey  colour. 
Another  experiment  was  shown  as  to  the  amount  of  current  that 
an  incandescent  lamp  would  stand.  Mr.  Swinburne  said  the 
Westinghouso  Comitanv  had  provided!  him  with  two  *'  wasters" — 
i.«.,  lamjifl  notfit  for  oidinary  purposes— and  he  proposed  to  try  and 
break  these  with  the  current  at  his  disposal.  A  current  of  90  volts 
on  the  one  lamp  and  100  volts  on  the  other  were,  however,  in- 
sufficient to  cause  the  tamps  to  break,  though  it  succeeded  in 
blackening  the  glass  to  a  considerable  extent.  The  electrical 
furnace  was  generally  supposed  to  be  a  recent  invention,  but  Sir 
Humphry  Davy  was  one  ot  the  earliest,  If  not  the  earliest,  to  use 
it.  Another  early  experimenter  made  use  of  the  electrical  furnace 
for  the  manufacture  of  incandescent  lamps  with  indium.  One  of 
the  beat  fumaoea  was  that  invented  by  Messrs.  £.  H.  and  A.  H. 
Cowles,  of  Cleveland,  Ohio,  U.S.A.,  who  accomplished  by  its  help 
the  reduction  of  refractory  oxiden  at  high  tem^feraturee.  The  con- 
struction of  the  Cowles  furnace  was  explained.  Another  furnace 
was  shown,  consisting  of  a  copper  ball  with  small  crucible,  in 
which  a  small  piece  of  platinum  was  placed  with  an  arc  light  on 
jeach  side  of  ib.  When  the  current  was  applied  the  platinum  was 
Tapidly  fus€»d.  An  attempt  was  made  to  cause  tungsten  to  fuse. 
Though  a  tremendously  high  temperature  was  obtained,  so  that  the 


copper  ball  became  quite  red  hot,  the  experiment  did  not  perfectly 
succeed,  though  the  lecturer  remarked  that  it  hod  fused  a«  much 
as  it  was  ever  likely  to  do.  He  had  devieed  a  method  by  means  of 
which  the  audience  would  be  able  to  see  what  waa  actually  ^olng 
on  in  the  furnace.  This  was  accomplished  by  the  aid  of  a  mirror* 
which  throw  a  reHoction  on  to  the  screen.  A  referenoo  waa  made 
to  the  experiments  of  Prof.  Moissan,  who  claimed  to  b©  able  to 
make  diamonds  electrically,  though  unfortunately  only  black  odos. 
The  reduction  of  com|)oundsof  phosphorus,  silicon,  and  aluminiam 
was  also  shown. 


COMPANIES'  MEETINGS. 


GREAT  NORTHERN  TELEGRAPH  COMPANY. 

At  the  general  meeting,  held  at  Copenhagen  on  the  29th  ull 
Kr.  C.  T.  Tletgen,  in  rendering  an  account  of  the  working  of  I 
Company  during  the  year  IH92,  said  that  an  alteration  bad  been 
made  with  regard  to  the  way  of  dealing  with  tlie  profile  and  ex- 
[jonses  of  the  cable  steamers  in  the  accounts.  Hitherto  the  profits 
accruing  from  the  hire  of  the  cable  steamers  had  been  deducted 
from  the  expenses,  which  might  give  rise  to  misapprehension,  as, 
in  connecpionce  of  this  deduction,  the  accounts  did  not  show  the 
amount  of  the  actuM  cx|)Cot;o6.  In  last  year's  account,  however, 
thi^  had  been  put  right,  and  no  deduction  had  been  made  under 
the  item  "  ordinary  supervision  and  maintenance  of  the  sea 
and  land  lines  and  repairing  steamers  *  H.  C.  Orsted  *  and  'Store 
Nordiske,'  "  whilst  the  money  earned  by  the  cable  steamers 
had  been  taken  into  account  under  *'8undiies."  This  would 
explain  the  apjmrcnt  increase  of  those  two  items.  Matters  called 
for  groat  circum.<a[>cction  and  caution,  the  more  so  as  the  traffic 
receipts  were  over  i;*21,0(K)  lower  than  the  previous  year.  This 
was  partly  due  to  the  fact  that  the  reduced  rates  fixed  at  the 
International  Telegraph  Conference  at  Paris  had  been  in  force  the 
whole  of  1892,  wbifet  in  1891  they  were  in  operation  during  the 
last  six  months  of  the  year  only.  It  was  also  partly  due  to  the  con- 
tinuftlly-decreaaing  rate  of  exchange  of  the  silver  dollar,  which 
affected  the  Company's  remittances  from  the  Far  East  in  a  very 
marked  manner,  These  considerations  rendered  it  advisable  to 
place  the  same  amount  as  last  year  to  the  credit  of  the  reserve 
fund,  whilst  the  Board  of  Directors  had  been  enabled  to  recom* 
mend  that  the  total  dividend  be  fixed  at  the  same  amount  as  for 
the  two  previous  yoais — viz,,  17b.  2d.  per  XIO  share,  or  about  S-f 
[jcr  cent. 


INDO-EUROPEAN  TELEGRAPH  COMPANY. 

The  ordinary  general  meeting  of  this  Company  was  held  on 
Friday  at  Winchester  House,  Mr.  J.  Herbert  Trittonpreaiding. 

The  Chairman  proposed  the  adoption  of  the  report,  and  stated 
llmt  the  total  of  the  ex{jen6e«  account,  under  maintenance,  in  the 
revenue  account,  apparently  showed  an  increase,  but  this  aroee 
from  their  having  written  down  tlie  cost  of  certain  more  or  lees 
obsolete  plant  and  apparatus,  for  which  they  thought  the  year 
olfeted  a  favourable  occasion.  This  was  merelv  a  continuance  of 
former  measures  in  the  same  direction,  only  the  sum  which  had 
had  to  be  dealt  with  was  rather  larger.  There  had  really  been  & 
nllght  decrease  in  the  actual  working  cxpenaee.  The  revenue  in 
the  aggregate  showed  an  increase  of  £700.  Adding  the  sum 
brought  forward  of  £r»,i>S.S  to  the  gross  revenue,  amounting  to 
£117,470,  after  deducting  expenses,  croditing  £10^000  placed  to 
the  reserve,  and  after  detlucting  the  interim  dividend,  there 
remained  a  balance  of  £39.4.3*2  available,  out  of  which  they 
proftosod  to  pay  the  dividend  and  bonus  recommended,  and 
to  carry  forward  £7, .^57.  The  gross  receipts  for  Indian  bueinesB 
were  still  below  those  for  the  year  18.S(},  when  the  reduction  took 
nlfice  In  the  tariffs,  although  the  number  of  words  was  greater. 
The  fact  appeared  to  be  that  in  an  old  established  country  like 
India  thoro  was  a  very  difTerent  state  of  tilings  to  that  |)ortainiQg 
in  younger  and  ra{>idly  growing  communities.  There  were,  ot 
course,  nuotuations  ami  iMjriodn  of  greater  or  lesser  activity,  but 
the  rapid  growth  all  rouud  was  wanting.  On  the  other  band,  the 
great  reduction  of  raten  made  in  Australia  hod  resulted  in  a  very 
large  augmentation  in  the  number  of  words  transmitted,  and  he 
thought  it  woe  not  too  much  to  assume  that  if  the  reduced  rates 
hod  been  let  alone  the  former  amount  of  revenue  would  have  been 
recovered  in  a  very  few  years.  The  colonies,  however,  had 
found  it  necessary,  owing  to  circumstances  that  would  be  in 
the  mind  of  everyone,  to  take  steps  to  diminish  the  leasee 
that  were  bein^  sut^tained,  and  an  addition  of  9d.  a  word 
was  made  to  tlie  lowered  rate  in  order  to  recover  not  all 
the  lo86»  but  some  of  it.  This  small  addition  still  left  the  rates 
very  low  for  the  enormous  distance  traversed.  He  hoped  and 
believed  that  this  small  addition  would  eventually  be  knocked  off 
again.  The  Australian  colonies  had  to  learn  that  the  develop- 
ment of  their  immense  territories  and  resources  must  be  their  first 
object,  and  that  the  adage  of  "  Australui  for  the  Australians,"  if 
persisted  in,  would  be  their  ruin  They  must  encourage  settle- 
ment on  the  land  in  order  to  develop  their  exports,  they  must 
ensure  wisely-directed  and  not  improvident  expenditure,  and  they 
must  re-establish,  by  rigid  economy,  that  credit  which  would 
enable  them  eventually  to  take  the  lead  in  the  commerce  and  pro- 
duction of  the  world.  The  working  of  the  lines  continued  to  be 
most  satisfactory,  bs  well  in  India  as  throughout  the  Indo-European 
svatomof  the  Indian  Government  and  the  Company.  Sbarebolders 
should  not,  in  his  judgment,  fail  to  remember  that,  prosperous  as 
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the  Company  was,  there  were  yot  conbingencies  which  must  bo 
reckooea  with  in  eflUmatin^  the  position  and  future  of  the  Com- 
pany. 

Kr.  H.  Weavar  seconded  the  motion,   which   was  unanimously 
adopted. 


COMPANfES'  REPORTS. 


r 


YORKSHIRE  HOUSE-TO-HOUSE   ELECTRICITY  COMPANY, 

LIMITED. 

Directors:  Grosvenor  Talbot,  SouthHeld,  Burieyf  Le&U,  chair- 
man; fteor|;e  Henry  Crowther,  civil  otini?ioor,  HudderpficUl  ; 
Robert  Wilhain  EddiBon  (John  Fowler  and  Co.  (Leerlri),  LimiiedJ, 
en^neer,  Leeds;  Robert  Hudson,  enjfineer,  fJildersome  Foundry^ 
near  Leeds ;  Samuel  Ingham  (Illin^worth,  In^fham,  and  Co.). 
timber  merchant,  I^eedH  ;  Arthur  Greenhow  Lupton  (\Vm  Lupton 
and  Co.).  cloth  manufacturer,  Leeds;  John  Thomiia  Pearson,  The 
Hall.  Melmerby,  SO..  Yorkshire.  Electrical  eri(riiieers  :  Messrct. 
Hammond  and  Co.,  117.  Bishopsgate-street  Within,  London,  E.C. 
Secretary:  Wm.  T.  fJreen. 

Report  of  the  Directors  to  be  presented  to  the  ordinary  general 
meeting  of  the  Cora|>any  to  be  held  at  the  central  otectric  light- 
ing station,  Whitehall-road,  Leeds,  on  Friday,  May  1*2,  1H93,  at 
3  p.m. 

The  Dtrectorfi  submit  herewith  a  statement  of  the  income  and 
expenditure  for  the  past  year  and  tho  balanco-sheot  showint?  the 
lieeetA  and  liabilities  of  the  Company  made  up  to  December  'M  ln^t. 
It  is  intended  in  future  to  luiike  up  tJic  accouutH  to  December  *^1 
in  eaob  year.  It  will  be  seen  that  the  balunco  at  crerlit  of  the  net 
reveauo  account  is  £11.  lis.  'M.,  which  amount  it  i»  proposed  to 
carry  fom-ard.  The  plant  for  tho  first  installation  of  tne  Com- 
pany's work**  is  now  practinally  fompleteti,  and,  it  ij*  exf>ected, 
w^ill  bs  in  operation  at  or  bcforo  tho  date  of  tho  cominj^  gcncrnl 
meeting,  when  tho  Directors  hope  that  a  large  number  of  the 
eharehaldcrs  will  avail  themselvoti  of  tho  opportunity  of  inspecting 
It.  In  response  to  applications  from  intending  consuinerH,  t'ome 
extensions  of  mains  nave  been  carried  out  since  the  last  general 
meeting,  and  the  total  length  of  culverts  now  laid  is  about  12, (KX) 
yards.  In  order  bo  meet  the  urgnnt  re(|uiretnfintp  of  ini[ioi-Lant 
cuBtomors,  electricity  ho?  been  t*upp1io(l  Hinoe  December  14  la^t 
from  temporary  plant  erected  on  [Mirt  of  the  CompanjV  i-pare 
|rround.  This  supply  has  been  maintotned  without  interruption 
or  Irregalarity,  although  the  conditions  under  which  it  was  gene- 
rated were  not  so  favourable  a»  will  be  the  case  in  running  the 
permanent  plant.  The  only  drawback  ha**  been  the  im|io.''.'*ibility 
of  giving  the  supply  to  more  than  a  very  Himill  proportion  of  the 
applicants.  The  applications  for  current  already  received  are 
etiuivalent  to  about  10,000  lights.  The  dernnnd  is  still  growing  at 
a  very  satisfactory  rate,  and  will,  it  is  anticipated,  ut  an  early  date 
render  it  desirable  to  increase  the  cajmcity  of  the  Company's  phint. 
The  retiring  directors,  Mr.  Robert  Hudson  and  Mr.  Samuel  Ingham, 
being  eligible,  oiTer  themselves  for  re  election,  Mr.  John  Liordon, 
Jan.,  offers  himself  for  re  election  as  auditor. 


Cai'Ital  AcvotrNT,  Dkc.  31,  1802. 
buildings   standing   thereon  at  time  of 


£ 


Dr. 

I^nds  and 

purchase,   including  law  cHarges    incidental   to 
actjuiaition 10,18ft  15 

BuiMings  (erected  for  the  pur|K)se6  of  tho  Company)  483  18 

Machinery 756  15 

Mains,  including  cost  of  laying  the  raaina   5,540  15 

Transformers    

Meters    

(lOneral  stores  (cable,  mains,  lumps) . 

Loose  nlunt  and  tools 

Office  lurniture    

Coect  of  provisional  order  


0.  d. 


4 

0 

7 

3 

K5     5     0 

no  HI  10 

HO]    III  I(» 

(i4  10     3 

i:j    8    4 
936  19  10 


Total  ext>enditure   18>)93  \'2    0 

BttUiiice  of  capital  account    10,708  18    0 


Cr. 

lOO  founders'  shares  of  £5 

7,101  ordinary  shares  of  £5  [£3.  lOe. 

cttlletl  up)  £25,168  10    0 

'Lcwcftllflin  arrear 1.9tf6    0    0 


£iffl,702  10  0 
£  s.  d. 
500    0    0 


[  Mortgage 


23,'J02  10    0 

23,702  10    0 
0,OW>    0    0 


Dr. 


£•29,702  10    0 
Rkykncl  Account  Vkah  enuin(;  Dec\  ."^I,  18912.     £     a.  d. 


i 


Coal,  including  dues,  carriage,  unloading,  Htoring,  and 

all  expenses  of  placing  the  same  on  the  works   7  14  5 

Oil,  waste,  water,  and  engine-room  etores  3  15  9 

Wages  and  gratuities 14  17  6 

Hire  ot  engine  for  temporary  use  6    0  1 

Bates  and  t^xes 0  13  10 

Fire  inturance 13  5 


Total  expenditure  34  14     0 

Balanoo  carried  to  net  revenue  * 70    3    2 


£104  17    2 


Cr.  £  ■.  d. 

Sale  of  current    32  9  0 

Rental  of  meters  and  other  apparatus  on  consumers' 

premises I  8  9 

Proht  on  connecting  and  transformer  houeeaooounb 3  11  5 

Rents  receivable »....  67  3  0 

Transfer  fees    0  5  0 


£104  17    2 


General  Balance-sheet. 


Dr.                            Capital  and  Liabilities.  £       ad. 

Capital  account   29,702  10    0 

Sundry  tradesmen  and  others,  due  on  construction 

of  plant  and  machinery,  fuel,  stores,  etc.,  to  Dec. 

31,  1S92 1.749    0    3 

Sundry  creditors  on  open  accounts    553  14  11 

Net  revenue  account :  balance  at  credit  thereof 11   II     3 


£32,016  16    5 


Cr.                              Pro(»erty  and  AssetH.  £      a.  d. 

Capital  ftcuQunt :  amount  exf>onded  for  works    18,993  12  0 

Stores  on  liuiid  ut  Dec.  31,  IS92 33  16  4 

Sundry  debtors  for  amounts  ^)aid  on  account  of  oon- 

tracts  in  course  of  completion...     ,-.*,...... 6,433    0  0 

Preliminary  expenses J, 307  17  7 

Sundry  debtors  for  current  supplied  to  Dec  31, 1892  107    9  5 

Otherdebtoi-s 6    8  0 

Deposit  with  Leeds  Corporation  aud  interest  aoorued 

nuetodaio 1,005     I  6 

Ca^h  at  bankers  4,125    4  8 

Cosh  in  hand    »#,..«...>...^>.. 4    6  11 


£32,016  16    5 


BUSINESS  NOTES. 


Bedford.  ^Tender««  to  take  o^  er  bhe  provistonal  order  at  Bedford 
ime  inviU;d  by  May  I'l. 

Cbaroh  Lighting  —It  is  pro[>ose<l  to  light  the  Abbey  Church, 
Sherborne,  and  blow  the  organ  by  electricity, 

Ivry, — The  CoiTHjagnie  Elect!  i(jue  de  (ienc'X^e  have,  it  is  stated, 
[iiirchaseil  the  Ivry  works  of  trie  Ed tson  Company. 

Algeria.  — Tlii^  lighuug  at  Mai^cara.  in  Algeria,  'a  to  be  carried 
out  electrically  by  means  of  a  waterfall  25  mites  distant. 

Stockton —Tho  .Stockton  Council  have  declined  to  allow  the 
traniwayi?  comjHiny  in  work  the  trauif  by  means  of  electric  wires 
carried  overhead. 

Soutbwark  Bridge  -The  City  of  London  Electric  Lighting 
Company.  Limited,  hti^  commenced  operations  for  the  lighting  of 
Soulliwark  Bridge. 

BrUtel.— An  assistant  electrical  engineer  is  wanted  for  the 
Hritttol  Corporation  uorks,  uith  knowledge  of  altematingourrent 
practice,  at  a  salary  of  £120. 

Lloga. — Tenders  are  roipiired  by  June  U\  for  tho  establishment 
of  a  central  ^tatiun  at  Lirge.  Full  |)artjcular(«  as  to  terms  of  con- 
tract and  plana  can  bo  obtained  from  the  Public  Works  Bureau, 
Town  Hall,  Liige. 

GloQoetter.  —  At  the  meeting  of  the  filoucester  City  Council, 
Aldenniin  I'owoll,  in  view  of  the  increase  in  the  price  of  gaw,  sug- 
geffted  that  the  Streets  Committee  ohoiild  consider  tho  advisa- 
bility of  lighting  the  streets  with  electric  light. 

Klectrlo  Laundrying  —It  is  likely  that  electric  lighting  will  bo 
introduced  into  the  Acton  Wave  Laundry,  and  electric  irons  will 
probably  be  adopted.  Mr.  E.  R.  Dale  has  been  consulted  on  this 
question,  and  also  with  reference  to  electric  motors  for  driving  the 
machinerv- 

Canterbury— At  the  Canterbury  City  Council  meeting  last 
week  the  town  clerk  mentioned  that  the  agreement  for  the 
transfer  of  the  electric  lighting  order  hud  aow  oeen  executed  by 
both  parties,  and  the  deposit  of  £35  placed  to  the  credit  of  the 
Cor[>oration. 

Cera  Abbaa.  — It  i^  proposed  to  turn  the  old  watermUls  at 
Cern  Abbas,  Doi^aet,  itito  electric  charging  ptation,  not  only  for  the 
supply  of  tho  town,  but  for  charging  the  electric  police  and 
carriage  lampe,  etc.  Mr  K.  R.  Dale,  A.I.E.E.,  is  the  promoter 
of  the  project. 

Bridlington.— The  Prince 's-fwirade  Committee  of  the  Bridlington 
Local  Board  at  loAt  meeting  recommended  that  instead  of  hiring 
power  to  produce  the  electric  light  on  the  Prince'sparade,  as 
hitherto,  Lho  Board  purchane  one  of  Crosaley's  gas-engines  at  a 
coat  of  £340  for  that  purpose.  The  committee's  report  was 
con  Armed. 

City  and  Soatb  London  BaUway  Company. —The  receipts 
for  the  week  ending  April  30  were  £79-,  against  £794  for  the 
corrcs[>onding  period  of  last  j'ear.  or  a  decrease  of  £2.  The 
total  receipts  for  1K93  show  an  increase  of  £1,264  over  those  for 
the  corresponding  period  of  1892. 

Wlgan.— At  the  last  meeting  of  the  W^igan  Gasworks  Committee 
it  was  resolved  that  the  application  for  t>owcr  to  borrow  a  sum  of 
money  for  tho  purpose  of  electric  lighting  be  withdrawn  from  the 
Wigan   Corporation   Bill,  and  that  an  application  be    made  to 
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the  Local  OoTernment  Board  for  a  proviaional  order  sanobionlng  the 
borrowing  of  the  money. 

TalepHone  Cable.— Meaars.  W.  T.  Henley's  Telegraph  Works 
Com(>nny,  Limited,  manufncturod  the  telopnono  cable  which  wiia 
laid  on  the  '25th  ull.,  ncrosa  the  Tiiy,  near  Dundoo,  by  their 
telegraph  engineer,  Mr.  Thoophilus  Smith.  The  cable  ha«  14 
wires  insulated  with  guttapercha,  and  is  11  miles  long.  It  in  for 
the  National  Telephone  Company. 

KUlamey  Aaylam.— The  Oovernors  of  the  Killarnoy  District 
Lunatic  A*«ylum  invito  tenders  for  the  installation  and  supply  of 
electiii^  li^ht  to  the  asylum.  Tenders  to  bo  considered  at  the 
meeting  ot  the  Board  on  18th  inst.  The  number  of  existing  ^as- 
ligbta  exceed  4(X).  All  communication!?  to  be  addresHed  to  Dr. 
Uriffin,  resident  medical  superintendent. 

Coventry  Tramwasrs. — The  Coventry  City  Council  last  weok 
Hnallynppiovcdan aj^roemonbwith  Mr. GrafTBakerfor  theei^tablinh- 
ment  of  oloctric  tramways  for  Coventry.  The  scheme  ha*»  mot 
with  a  tfood  deal  of  opposition  from  a  minority  of  the  (.^uncil,  but 
the  dithcultiea  have  now  been  adjuflted.  It  la  expected  that  the 
electric  tramways  will  be  started  by  the  autumn. 

Telegraphic  Commaaloatloii  to  VUlagea.  — Tlie  \to»ls  and  wire 
are  now  completed  between  North  Marston  and  Whitchurch, 
puttinf^  the  village  (as  the  local  paper  says)  **  into  contact  with  all 
the  world,  including  Chicago.**  On  Sunday,  April  16,  a  nermon 
waa  preached  in  the  |>arieh  church  roepocttni;  the  wonders  of 
modern  dit»covery  and  invention,  with  special  reference  to  the 
telegraph. 

Sberbome.— The  ateam-engine  which  took  a  prize  at  Falmouth 
lost  year,  made  by  ono  of  the  pupils  at  the  electric  inntallation^ 
Sherborne,  now  drives  a  dynamo  at  the  Shorbonio  waterworks. 
Electrical  apparatus  of  various  kinds  is  being  exhibited  without 
charge  at  the  showroom  of  the  Sherborno  inst-allation.  Electrical 
engineers  with  P[>ecialtie8  might  possibly  do  biiHineds  in  thin  way  in 
Dorflotahire. 

Mortlaka. — Tenders  are  invited  for  providing  and  fixing  the 
necertrtary  apparatus  for  lighting  their  works  at  Mortlake  by  elec- 
tricity, for  the  Richmond  >Iain  Sewerage  Board,  rarticuhuv  may 
bo  obtained,  and  Biiecification  and  plan  inspected,  on  application 
to  Mr.  William  Fairley,  resident  engineer,  Main  lirainngo  Worke, 
Mortlake,  S.  W.  Tenders  must  bo  aolivore<l  to  Mr.  J.  Leslie  H. 
Powell,  clerk,  13,  The  Cireon,  Richmond,  by  'J3rd  inat.  Socuriby 
will  bo  roiiuired. 

Cardiff.— The  Corporation  of  Carditfare  getting  on  quickly  with 
the  pro^HJsed  electric  lighting  sUition  on  the  Ely  Common.  McKRrp. 
\V.  Thomort  and  Co.,  Weet  Bute  Dock,  who  are  tho  contractors 
for  the  huge  works  chimney,  havo  alrojwly  cleared  tho  fowndationa 
and  started  building  operations,  Mr.  W.  Harpiir»  the  borough 
engineer,  baa  also  prepared  tho  plans  and  HpecilicAtione.  of  Uio 
engine-house,  boilershetl,  and  coalstorof*,  and  tciidcra  for  building 
are  asked  for  by  advertiHomcnt  before  May  6. 

Sbarbomo  ExhlMtloa. — At  tho  recent  Hhoiborno  Electric  and 
loventiouH  Exhibition,  tin  old  organ  romoverl  from  a  church  some 
years  ago  wan  both  blown  and  played  by  electricity.  Tho  exhi- 
bition itself  waa  lighted  by  n  l.'3(ic.p.  Sunbeam  lamp.  A  moth 
trap  wtt*  shown  fitted  with  an  incandescent  lamp  of  16  c.p. 
Several  portable  lamp«  for  entomologista  were  shown,  one  of  which 
woft  fitted  with  Dale's  atUichraent  for  police  belts.  A  similar  lamp 
was  phown  in  the  Falmouth  Exhibition  last  year. 

MervelUeuBe  Klootrlo  Are  Lamp  Syndicate,  Limited.— Tbi« 
ComtM-ny  has  been  registered  by  H.  T.  Triemer,  3,  Pinner's-court, 
Old  Brotttl-stroot,  E.C.,  with  a  capital  of  aI1o,(mX)  in  £1  sharoe. 
Object :  to  carry  into  ciTcct  an  agreement,  made  April  '20,  between 
E.  Zuccani  of  the  one  i>art  and  A.  Condor  of  tho  other  jwrt,  for 
the  acquisition  of  certain  patent  rights  relating  to  the  manufacture 
of  electric  arc  lamps  and  other  electric  appliuncen,  and  to  develop 
and  turn  to  account  the  Bame.    Table  A  mainly  appliee. 

Snbmarlne  Cables  Trust. —Tho  rejjort  for  the  financial  year  to 
April  I.")  Htates  that  the  revenue,  including  £159  brought  from  the 

{jrevious  accounts,  amounted  to  £2,1,261.  During  trie  year  the 
ollowing  coupons  were  mot :  Due  April  15,  1892,  paid  £1,  17a.  fld. 
balance.  August  2.  1892  ;  due  October  15,  lSf»2.  fwiid  £1.  lOe.  on 
account.  October  15,  1892,  £1.  I(W.  balance, .  February  7.  IHSS  ; 
due  April  15,  1893,  £1.  lOe.  payable  April  15.  The  expenses  of 
tho  Trust  on  account  of  the  coupons  amount  together  to  £23,1SI, 
leaving  £80  to  be  carried  forward. 

Olonoestar.— At  the  quarterly  meeting  of  the  Gloucester  City 
Council  last  week  Alderman  Powell  suggested  the  desirability  of  the 
Council  adopting  the  electric  light  in  Cloucoster.  The  gfia  com- 
pjiny  cjuld  not  got  their  ueuiil  10  per  cent.,  and  had  increa-sed  tho 
price  of  gas.  Tiie  best  course  for  the  Council  to  adopt  would  bo 
to  havo  tho  city  lighted  by  the  electric  light,  in  reply  to  Mr. 
Arkell,  the  Town  Clerk  explained  the  courae  of  action  the  Council 
would  have  to  take  to  get  an  installation  of  electric  light. 

W.  T.  Olover  and  Co. —The  fallowing  circular  has  been  isNued 
by  thin  firm  :  '*  It  ie  with  much  regret  that  wo  have  to  announce 
to  you  the  death,  on  tho  27th  ult.,  of  our  senior  partner,  Mr. 
Walter  T.  (flover,  after  a  serious  illness  of  over  two  years,  which 
ha«  necetnitated  hie  entire  absonce  during  that  period.  Tho 
businces  will  be  continued  without  interruption,  and  carried  on, 
as  it  has  been  during  tho  late  Mr.  Glover's  absence,  by  tho 
surviving  partner,  Mr.  Henry  Edmunds,  M.LE.E.,  with  the  ftame 
management  both  in  London  and  Manchester." 

Xdloburgh.— '*  Lord,  what  fooU  these  mortals  bo  !  "  might  be 
£A0  moivo  lor  aomopoopio  not  too  far  from  Edinburgh.  After  having 


decided  bo  keep  the  electric  lighting  in  their  own  liands  an  attempt, 
not  successful,  was  made  at  the  last  Town  Council  meeting  to 
rescind  the  minutes  of  the  special  meeting  which  approvofl  of  tho 
town  management  of  the  lighting.  Leode  ha*?  done  the  other  way  — 
left  tho  lighting  to  go  and  now  wants  it  back,  so  we  hear.  How- 
ever, the  Edinburgh  Council  resolved,  after  hearing  all  that  could 
bo  said,  to  approve  tho  minutes  by  19  votes  to  16.  Auld  Reekie 
will  hae  its  ane  Ucbt,  after  a'. 

Brighton. —The  following  were  the  teoden  for  extension  of 
onginohouso.  erection  of  testing-rooms,  ooal-store,  etc ,  and  other 
work*  in  connection  therewith,  at  the  olortricity  generating 
station,  North-roofl,  Brighton,  for  the  Council  (Mr.  Francis  J.  C. 
May,  C.E.,  borough  engineer)  : 

W.  Hill,  NowlKiven  £5,595    2    1 

W.  Ned,  Tumor's  road,  London.  E 3,325    0    0 

W.  A.  Field  and  Co..  Brighton 3,163    0    o 

J.  T.  Chapi«ll,  Pimlico.  S.W.  (occoptod)  2,888    0    0 

J.  Longley  andCo.,  Crawley 2,839    0    0 

Bradford. — At  a  meeting  of  ratepayorn  at  Bradford,  Alderman 
Priostman  mentioned  the  subject  of  electric  lighting.  He  believed 
there  was  far  less  risk  now  in  going  forward  with  the  electric 
lighting  scheme  than  there  waa  five  years  ago,  when  the  electric 
lighting  Hyetem  was  started  The  Bradford  Coriwration  w  an 
(lutliority  wax  the  pioneer  in  the  public  supply  of  electricity,  and 
lie  did  not  think  that  the  dav  was  far  distant  when  the  demand 
for  the  electric  light  would  be  very  much  greater  than  it  ever  had 
been.  It  would  encourage  the  Cor[)or&tioQ  to  extend  the  eystem 
if  tradesmen  would  signify  their  desire  to  be  supplied  with  the  new 
illuminant. 

West  Ham.— The  Works  ('oramibtee  of  the  West  Ham  Council, 
imving  further  couMdercd  the  question  of  the  eatabliflhment  of 
electric  lighting  in  the  borough,  have  recommended  tho  Council  to 
put  in  force  the  provisional  order  obtained  in  June  last,  and 
proceed  to  carry  out  tho  scheme  for  lighting  the  High-street, 
Broadway,  The  Crovo,  the  Barking-road,  and  tho  Victoria  I>>ck- 
road,  in  accordance  with  the  aavicc  of  Prof.  Robinson.  The 
Council  have,  however,  decided  not  to  adopt  the  report,  and  have 
referred  it  back  to  the  Works  Committee  for  reconsidemtion,  with 
a  view  to  a  scheme  being  brought  up  for  the  establishment  of  a 
central  station. 

Bewdley.  — At  the  quart-crly  mooting  of  the  Bewdley  Town 
Council,  hold  on  Monday,  tho  Electric  Lighting  and  Water  Coni- 
mittoo  reported  that  they  had  made  further  cm|uirici4  on  the 
([UOPtion  of  obtaining  power  from  the  Rivern  iSevorn  to  supply  the 
town  with  electric  light  and  for  pumping  purpoiiest,  and  had  pretty 
fully  tin-u><tigato<l  uno  of  tho  fchemeH  proposed,  which  thoy 
thought  would  probably  (Move  succe*«ful.  It  wt%.n,  however,  an 
untried  plan  on  any  largo  ^^cale,  and  the  committee  were  not  pre- 
parexl  lii  rccauimond  tho  heavy  outlay  neoeRsary  to  prove  iL^ 
capability.  Thoy  had  other  projects  under  oonBidorution,  and 
would  rci>orl  Lhereon  in  duo  time. 

Visits  t»  Enstnoerlng  Works.— On  Saturday  tho  ntudcnttf  of  tho 

(Ila.Mgow  and  WvM  of  *ScotlaTid  Technical  College  attending  Prof. 
Jamieson's  anplicd  mechanics  and  steam  classes,  accompanied  him 
on  a  vif^it  to  Mcijsrs.  NeUon'fl  locomotive  works  and  to  the  North 
Britii^b  Railway  Works  at  Cowlaira.  On  the  previous  Satunlay 
they  visited  Messrfi.  Denny's  engine  works  and  the  shipbuilding 
yard  of  Meftjtrtt.  William  Denny  and  Broft.,  Dumbarton.  In  eacfi 
ca^e,  through  tho  courtesy  of  the  hoods  of  the  heads  of  the  firms, 
the  students  were  guided  through  the  various  works,  where  they 
saw  the  latest  developments  in  engine-making,  ehipbuilding,  loco- 
motive construction,  and  repairing. 

Hanley.— At  the  meeting  of  tho  Hanley  Town  Council  last  week 
thnf<onera!  Purposes  Committee  recommended  that  the  surplus 
land  on  the  north  and  south  sides  of  the  Hanley  P&ik  be  offered 
for  sale  by  auction  ;  that  .10  1,200-c.p.  arc  lamps,  instead  of  20  of 
'2,(M)c.p.  *>ach,  bo  prnvidod  for  the  purpose  of  street-lighting, 
principally  in  substitution  for  the  large  gas  lam^w  ;  and  that  the 
oltictrio  light  muin»  be  laid  for  the  purpose  of  the  street- lighting 
by  incandescent  lamp^  at  the  same  time  as  the  other  mains,  in 
order  to  replace  the  remaining  gas  lamps.  Tho  recommendations 
were  confirmed.  On  the  recommendation  of  theElectric  Lighting 
Sub  Committee  it  was  decided  to  advertise  for  an  electrical  engi- 
neer to  have  charge  of  the  construction  of  the  works  of  electric 
installation,  and  the  management  of  such  works  when  completed, 
at  a  salary  of  £200  a  year. 

Kxeter.— At  a  meeting  of  tho  I>evon  Joint  Committee,  Mr. 
Mitchclmora  said  he  hoped  the  committee  would  provide  the 
electric  light  in  tho  now  rooms  in  tho  place  of  gas.  The  local  com- 
pany would  not  lay  on  the  current  for  less  than  .'lO  lights,  so  that 
they  would  not  lay  it  on  for  the  now  buildings  alone.  Tbecosl  for 
laying  on  the  current  would  be  £78.  K»s.  for  75  light*  of  16  c.p.  and 
32 c.p.,  and  the  cost  of  supply  would  be  74d.  [jer  unit,  or  rather 
more  than  go?.  The  advantages  to  be  gained  were,  however,  con- 
siderable. Tho  estimate  for  laying  on  electricity  to  every  room  in 
tho  building  would  bo  £125.  Is.  Mr.  Hepburn  said  ho  bad  had 
considcniblo  oxporience  in  electric  lighting,  and  waa  in  favour  of 
it.  The  original  outlay  waa  moderate  ;  "^d.  per  unit  was  a  high 
charge,  but  not  excessive.  He  was  in  favour  of  having  the  electric 
light  all  over  the  building.  After  some  discussion  it  was  decided 
to  introduce  the  tight  and  to  refer  the  estimate  and  details  to  Mr. 
Harbottle  to  consult  with  the  engineer  of  the  company. 

Aberdeen.— The  Gas  Committee  of  Aberdeen  on  the  2Sth  ult,, 
on  the  advice  of  Prof.  Kennedy,  accepted  the  tenders  of  the 
following  contractors  :  Boilers,  Mee«r«.  Babcock  and  Wilcox, 
London,  £1,494  ;  engines,  dynamos,  etc,  the  Electrical  Construe* 
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bioD  Company,  Wolverhnmpton,  £ri.i>44  ;  RwitchboArds,  Memrci. 
Si«mone  Bros,  and  Co,  £090  ;  road  worlcp,  culvort*",  etc.» 
Moosre  Scott  nnd  Solliir,  Aberdeen,  £*AH7I  ;  bAttcries,  iho 
Electrical  Powoi-  Storace  Company,  £7*)()  ;  copper  strip,  Mopsps. 
Boulton  and  Sons,  Clioadle,  Lancashire,  atLheruto  of  G^d  |K)r  pounri 
for  ^  tons,  i'l.H'JO  ;  cable,  Callonder  and  Co.,  £1 ,53*2  ;  pilot  wires, 
tbe  British  Ineulator  Wire  Company,  £19(1 ;  and  porcelain  insu- 
latore,  MoBani.  Doulton  and  Co.,  £176.  ir».  8d.  The  total 
coutracl^  amount  to  £17.918.  1  Is.  7d.,  which  ia  about  £2,tHiO  under 
the  e«tiaiated  price.  It  wiut  arranged  that  the  work  should  be 
commenced  in  about  a  month  from  the  pre»enb  date.  It  was 
aftreed  to  a«k  the  Council  for  powers  to  advertise  for  an  eloclricnl 
•ngineer. 

Edlnbnrgb  and  Leltlu— At  a  meetin(r  of  the  Edinburgh  and 

Leith  CorporationH  *Ja«  Cotmnis*«ion  hold  l*(*t  woek»  fxird  Provo-t 
Russell  prcj^idini;:,  the  clerk  read  a  letter  which  ho  l*.ad  receivud 
from  the  town  clerk  of  Kdinburgh  on  March  25,  nuking  whether  it 
would  be  agreeable  to  the  Cominidsionera  to  furniah  the  Electric 
Lighting  Suo-Committee  of  the  Corporation  with  information  aa 
to  the  revenue  they  derived  from  the  electric  light  area.  Builio 
Archibild  said  this  wan  rather  a  novel  application.  They  were 
there  to  snpply  gofllight  for  Edinburgh  and  I.«eith,  and  the  Cor- 
poration, who  proposed  to  start  an  opiwHition  light,  were  simply 
wanting  a  list  of  the  CommisBionera'  best  custoraerB  in  order  to 
take  them  away.  That  wii«  really  the  meaning  of  it.  Just  to 
ahow,  however,  that  ho  had  no  fear  of  the  electric  light  at  all,  he 
begged  to  move  that  it  be  remitted  to  the  Finance  Committee  to 
irive  the  desired  information.  Councillor  (5 ibson  seconded  Bailie 
Archibald's  motion.  Councillor  Kinloch  Anderson  thought  they 
ought  to  congratulate  Leith  upon  the  magnanimity  which  Bailie 
Archibald  had  displayed.     The  motion  was  then  agreed  to. 

Dorking. —The  directors  of  the  Ttorking  (Jai*  Company  have 
ftlmoat  ananimoualy  agreed  that  it  is  desirable  for  them  to  under- 
take electric  lighting  in  conjunction  with  gas  aa  iK>on  as  they  can 
make  the  nccenearyarrangumentn.  Tho  price  of  gas  favours  the 
use  of  gna  power,  and  the  directors  have  before  them  a  Rchemo  for 
the  illumination  of  the  town  by  electric  light,  which  has  be«n 
drawn  up  by  Mr.  Todmun,  electrical  engineer,  who  reyidet*  at 
Dorking.  By  means  of  thiii  they  hoiKJ  to  provide  the  town  with 
electric  light  for  ite  street*-  at  a  cotit  not  exceeding  the  present 
price  of  gat*.  Ijist  week  tho  High-street  wvlr  brilliantly  lit  up  by 
on©  of  Wr.  Todman'H  *' 9olnr  "  arc  lampH,  whicli  wiia  mifjwndcd 
outside  the  Rod  Lion  Hotel  Tho  dynamo  generating  the  current 
waa  driven  by  a  gas-engine,  and  from  actual  mcasuremont  of  the 
gOB  used  it  was  found  that  at  the  current  price  of  giu.  tho  lump 
cost  but  *2d.  ijor  hour.  The  trial  was  rcgai-dod  as  eminently  satis- 
factory,  the  tight  given  being  remarkably  fltcady  and  the  uM'ect  ono 
of  great  brilliancy.  If  thcacTiomo  is  adoplod,  it  wiU  be  hignllicajit 
of  tho  changing  attitude  of  gati  cotn[KiniL's  towurd^  tho  electric 
light. 

Boinb*y  Monioipal  OlIUws.  — Thin  installation,  roferreil  to 
recently,  which  connists  of  3'2()  incandescout  iampr*.  varying  from 
H  e.p.  to  5()  c.p.  each,  ia  on  tho  Thom!W>nfl«>nj<ton  systoni.  suji- 
plied  by  the  Lning.  Wharton,  ami  l>own  Confftiunlion  Syndicjtio, 
[yondon,  who  have  also  supplied  itiHtJillations  on  the  Knmo  system 
for  the  Kidderporo  Docks  and  Hooghly  Bridge,  Calrutta,  tho  latter 
in^itallationK  being  for  arc  lamps  of  i,'20ii  c.p.  find  'J.tWK)  c.p.  each, 
instead  of  tho  incandescent  lam^js  u^ed  in  Bombay  as  morenuitablo 
for  interior  work.  At  Bombay  a  high  tension  current  is  generated 
in  tho  dynamo-room  at  the  municipid  workcthops  and  transmitted 
by  underground  cable  to  tho  municipal  offices,  where  it  is  trans- 
formed to  low-tension  and  distributed  over  tbe  various  circuits. 
The  dynamo  used  is  a  Thomson-Houston  alternator  dri\'en  by  a 
*25  nominal  horse-nower  comfwund  semi-portablo  engine,  under  a 
30-h.p.  boiler,  by  Marshall,  Souh,  and  Co.,  of  irainsborough.  The 
contractors  for  the  whole  work  are  Messrs.  Richardson  and  Cruddas, 
of  Bombay,  through  whom  the  complete  plant  was  supj>lioil  by  the 
Laing,  Wharton,  and  Down  Construction  Syndicate,  on  whoso  behalf 
Mr.  Percy  Mossop,  M.I.E.E.,  superintondoti  the  erection. 

City  lighting.— Notification  is  given  by  the  City  of  London 
Electric  Lighting  Company  that  application  is  being  ma*lo  by 
them  to  I'ariiament  this  session  for  a  Bill   to  alter  and  amend  tho 

frovisions  of  tho  City  of  London  Electric  Lighting  (Brush)  Order, 
S9<),  the  City  of  Londou  (Eai*t  llwtrict)  Electric  Lighting  Order, 
189<>,  and  the  City  of  London  Electric  Lighting  (Brush)  Order, 
1891,  with  respect  to  the  keeping  of  accounts  and  settmg  aside  of 
depreciation  and  reserve  funds,  and  to  alter  or  prescribe  the 
amounts  to  be  debited  to  the  annual  accounts  of  capital  employed 
for  the  purposes  of  these  orders  for  depreciation  and  for  reserve 
and  other  funds,  and  to  provide  for  the  inveatniont  and  application 
of  moneys  so  debited.  The  Bill  svill  contain  clauses  providing 
that  the  undertakings  authorised  by  the  provisional  orders  men- 
tione<l  shall  be  deemed  to  bo  one  underlakmg,  and  exempting 
from  the  operation  of  tho  Metropolitan  Building  Act,  1855^  any 
building  used  by  the  com[Kiiiy  wholly  for  genenitmg  energy  to  be 
supplied  nnder  the  provisionfi  of  the  Brush  Onlers.  ISIM)  and  1S9I, 
the  East  District  Order,  1S9<),  and  the  Southwark  Electric  Order, 
1891.  Printed  copies  of  the  Bill  will  be  de|x>sited  today  in  the 
Privote  Bill  Odice  of  the  House  of  Commons.  Mr.  Sidney  Morne 
is  tbe  solicitor  for  tho  Bill,  and  the  parliamentary  agents  are 
Messrs.  Rees  and  Froro. 

Fowler,  Lanoaater,  and  Co. — Tn  the  Chancery  Division  on  the 
*26th  ult.,  before  Justice  Vaughan  Williams,  in  tho  matter  of 
Fowler,  Lttncaster,  nnd  Co.,  carrying  on  business  at  Albert  Works, 
(trahamstreet,  Birmingham,  the  Electrical  Company,  of  London. 
who  are  creditois  for  £150  on  adishononred  bill,  petitioned  for  the 
compulsory  windino^  up.  notwithstanding  the  fact  that  a  volun- 
tary Ii(iuidation  hod  been  reeolvod  upon.     Mr.  Hart,  whonppearctl 


for  the  petitioning  creditors,  said  the  ground  of  the  |>etition  was 
insolvency.  The  Company  was  incorporated  in  I89l)  with  a  paid- 
up  capit«il  of  £J7,H'Jt>,  and  had  now  unsecured  debts  £6,5tM>,  besides 
£7 ,00(»  debentures.  The  failure  was  put  down  to  lack  of  capital 
to  work  tho  businccis  economically,  to  general  trade  depression, 
aud  to  the  crisis  through  which  the  electrical  burlinesses  had 
recently  uossed.  The  fietitioning  creditor  and  other  creditors 
considorea  that  their  interests  were  not  sutiioiently  protected  by 
the  voluntary  lif|uidation.  Mr.  Farwell,  who  appeared  for  tho 
Company,  tiubmitled  that  as  there  was  no  property  to  realise  there 
was  no  object  in  having  a  compulsory  liquidation,  as  tho  ordinary 
creditors  could  not  be  iirejudiced.  There  was,  in  fact,  nothing  to 
wind  up;  and,  moreover,  there  was  nothing  to  drag  to  light  in 
the  public  interest,  as  there  were  no  charges  of  extravagance  or 
fraud  on  the  ^virt  of  the  directors.  His  Lordship,  however, 
thought  there  ought  to  be  more  information  as  to  tho  working  of 
the  CumiNiny  and  the  reasons  for  the  failure,  and  adjourned  the 
case  for  furtner  affidavits,  or,  if  necessary,  for  the  examination  of 
witnesses. 

Dundee. —At  a  recent  meeting  of  the  Dundee  Gas  Commissioo 
tho  following  statement  was  submitted  showing  the  expenditure 
under  tho  Eloctric  Lighting  Acts  :  Expense  and  disbursements 
incurred  of  and  incident  to  Electric  Lighting  Provisional  Order, 
1800,  £962.  ISs.;  additional  expense  incurred  of  and  incident  to 
carrying  out  Kaid  order,  £207.  17s.  7d.;  machinery  and  plant — 
contracts,  including  extras,  £*20,7oO  ;  buildings— contracts,  in- 
cluding extras,  t3,SCH)  ;  Prof.  Kennedy's  fee,  revising  plans, 
C\\<i.  Os.  Hd.;  engineers' commission  on  works,  £9<H) ;  architect's 
commission  on  buddings,  £165  ;  Westiughouse  Electric  Company, 
Limitc<l,  royalty,  £293.  10s.;  salaries  of  clerks  of  works,  inspector, 
etc.,  £101.  Hs,  7d.;  wivges  of  men  laying  cable,  etc.,  £157.  Is.  3d.; 
a(i  vertising  and  printing, expense  of  loans,  cost  iron  pipes,  etc. ,  paid, 
£1159.  IGs.  5d.;  works  for  water  supply,  otBce  furniture,  apparatus 
atul  tools,  mivertieing,  etc.,  unpaid,  £497.  7s.  4d.;  total,  £28,0.10. 
-"is.  lOd,;  contemplated  additions,  £2, IKX>;  together,  £;40,0.'W}  .'is.  lOd. 
The  meeting  rtisolvetl,  subject  to  the  coriHcnt  of  the  Secretary  for 
Scothmd,  to  borrow  a  further  sum  of  £10,000  for  the  pur|>osci*  of 
tho  order.  At  a  sub8et|ucnt  meeting  a  letter  was  rea<l  from  the 
otKcG  of  tho  Secretary  for  Scotland,  suiting  that  Sir  Ceorgo 
Ttevoiyan  hatl  sanctioncl  tho  borrowing  of  the  further  amount  of 
JJtO.fXHJ,  thus  raising  the  total  amount  authorised  to  be  borrowed 
under  the  order  to  £;W,0<KJ.  In  the  letter  it  is  Btat€<l  that  on  tho 
fuvtlicr  borrowing  {>ower8  now  conferrod  being  exercised,  an  addi- 
tional Hum  of  not  IcAS  than  £I7<')  should  be  carried  annually  to  the 
Kinking  fund  rotjtiirofl  l-o  bocst-ablit*hod  for  [>aying  off  the  money 
raised  for  electric  lighting  pur[>osos — tho  i^ugniontcd  sinking  fund, 
with  it'M  iuterest  accumulations,  to  be  jipplied  fi-oin  time  to  timo 
US  thu  Commisi^ionorr^  think  til.  in  liquidating  tho  dobt. 

Bello  Vno,  Maneh*stor.  —Tho  large  arc  light  installation  :it  tho 
wellUnuwn  Zoological  (Jardcns,  Bello  Vue,  Manchester,  consisting 
of  ti?  lighlH  on  20  to  40  amtiero  circuits,  hoB  given  so  much  satis- 
fjictitin,  and  been  ko  admirwl  for  steady  light,  that  it  is  being 
incroiU*cd  by  mciiUK  of  llKt  nm[»orcarclnm|>s.  Messrs.  Jennison  havo 
again  placed  their  order  with  Mr.  A.  W.  Kichttrdson,of  Patricroft. 
Tlicse  lamps  are  of  the  dillorential  clockwork  typo  made  by  Mr. 
Richardson  of  a  similar  tyjw  to  his  ordinary  current  tamp,  of 
whicli  thoro  are  some  hundreds  now  in  use,  but  of  the  lighthouse 
l«iltern.  hurning  40mm.  tluted  carbons,  with  holders  of  universal 
ndjuHtmenti,  The  dynamo  which  runs  two  of  these  large  lights  in 
8oric^,  and  also  incandoscont  ]aiu^>s  at  the  same  time,  is  also  made 
by  Mr.  Richardson.  It  is  a  comi>ound-wound  machine,  with 
inverted  magneta,  the  cores  of  which,  together  with  the  pole-pieces, 
are  of  wrought  iron,  machined  bright  triroughout,  and  are  6tt«d 
on  brass  pacltings,  mounted  on  a  massive  bed-plate,  which  carries 
three  bearings  for  the  armature  shaft.  The  armature  of  this  machine 
is  of  the  ring  ty|>e,  with  core  of  Swedish  iron  washers,  thoroughly 
insulated,  mounte<l  on  a  gunmet.il  contre.  The  commutator  is 
mica-insulated  ;  it  is  of  a  special  make,  which,  after  lon^;  experi* 
ence  and  very  severe  tests,  is  found  to  give  most  satisfactory 
roi^ults.  It  is  fittetl  with  double  brushholders,  with  a  spring 
movement,  allowing  a  most  son.-'itivc  adjustment.  This  machine 
runs  continuously  on  full  load  without  heating  or  sparking.  The 
lamps,  of  which  there  are  to  bo  four  (two  duplicate  ones  being  to 
illuminate  the  firework  picture)  burn,  with  greiat  steadiness  and 
without  flaring,  giving  a  very  brilliaut  and  satisfactory  light. 
Mr.  Richardson  is  making  a  Bi)eciality  of  heavy-current  arc  lamps, 
for  any  amount  of  current  This  installation  ia  interesting,  aa  it 
comprises,  apart  from  lighthouses,  one  of  tho  largest  current  arc- 
lamp  circuits  in  existence. 

Klmore  Copper  Tabes.— Tho  Elmore's  German  Company  wanb 
more  money,  and  have  invented  an  imix)rt«nt  improvement.  Tho 
money  they  rc4iuire  is  £.'?,000  only  at  present.  The  imnrovemenb 
in  thus  described  by  the  chairman  t  "  Every  Elmore  shareholder 
must  by  this  time  bo  aware  of  tho  important  i>art  which  tho 
mandrel  plays  in  working  the  Elmore  process.  The  mandrel  h.is 
been  a  troublesome  thing  from  the  6rst.  When  a  tube  has  been 
de^Kutited  upon  a  mandrel  the  ditUcuUy  ia  to  get  it  off.  It  is 
necessary  to  roll  it  in  order  to  enlarge  it  slightly,  and  then  it  often 
reiiuira«  a  force  of  some  tons  to  remove  it.  But  this  ia  not  the 
only  weak  point.  There  must  be  a  special  mandrel  for  every 
size  of  tube  that  may  be  ro(|uired,  and  then  comes  a  very 
important  matter  which  has  occupied  the  attention  of  the 
Board  almost  from  tho  first,  but  which,  curiously  enough, 
docs  not  ap()ear  to  havo  occurred  to  any  of  tho  exports 
wliu  have  reported  upon  the  process.  It  ia  this  :  That  if  an  order 
is  given  for  any  considerable  number  of  tubes,  all  of  one  diameter, 
and  there  is  only  ono  mandrel  in  stock  of  the  size  rot^uired  to  make 
tho  tubes  upon,  the  order  cannot  be  executed  in  any  rooAonablo 
timo.     For  instance,  a  few  months  ago  wo  were  applied  to  for 
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14  tubea  of  oDe  eize  and  |in.  thick.  Thui  order  woald  have  taken 
30  weekfl  to  execute,  and,  of  course,  we  lout  it.  To  meet  this 
difUculty  we  have  fiought  to  obtain  a  system  by  which  any  number 
of  maodreU  could  be  made  up  quickly  to  any  renuired  size,  and  at 
last  our  manager  has  succeeded  in  makinj;  wnab  we  call  a  com- 
pound mandrel.  A  coinpoeition  which  is  readily  fusible  is  applied 
to  a  tube  of  any  kind  aa  a  baais,  and  In  this  way  in  a  few  hours  we 
con  make  up  any  number  of  mandrels.  This  is  not  all ;  but  when 
the  tube  has  been  deposited  upon  such  a  compound  mandrel  we 
have  only  to  turn  a  jet  of  steam  upon  it,  the  composition  is  melted 
away,  and  the  Lube  is  free  to  be  removed,  and  of  perfect  flhajjo. 
The  system  has  other  advanta;(0fl.  We  can  make  not  only  plain 
tubes,  but  also  objects  of  irregular  form,  and  it  removes  the 
difficulty  as  to  the  cjuick  and  punctual  delivery  of  orders." 

Bradford  Town  Clock.— The  Oas  and  Electricity  Supply  Com- 
mittee of  the  Bradford  Corporation  have  been  making  experimente 
in  the  lighting  of  the  Town  Hall  clock.  The  clock  has  for  some 
months  been  li^^hted  by  electricity  supplied  from  the  Corporation 
works,  and  for  the  electricity  consomod  the  Town  Hall  Committee 
have  paid  the  Electricity  Committee  at  the  rate  of  £750  per  year. 
Formerly  the  clock  was  lighted  by  gas  at  a  cost  of  £'305  per  year. 
The  expensiveness  of  the  electric  lighting  has  led  the  Klectricity 
Committee  to  try  two  now  methods.  One  of  the  dials  is  lighted  by 
electricity  from  outside— the  cost  for  all  four  dials  in  this  way  would 
be  only  £95  f«r  year,  or  leastban  half  the  cost  of  gas.  The  dial  facing 
Bridge-street  is  lighted  inberaally  by  electricity,  and  at  a  cost  which 
would  amount  for  all  four  dials  to  £130  a  year.  The  remaining  two 
dials  are  lighted  by  the  previous  system,  coating  £7rtOa  year. 
The  Electricity  Committee  have  found  that  both  the  now 
methods  innke  the  dial  as  clearly  roHd  as  with  the  more  expensive 
means,  and  the  only  question  is  as  to  whether  the  new  out«ido 
or  the  new  internal  system  of  lighting  by  electricity  should  be 
adopted.  The  internal  method  appears  to  be  preferred.  In  the 
method  of  lighting  by  electricity  which  has  cost  £750  a  yi^ar  there 
have  been  used  for  each  dial  18  lam|)s  of  32  c.p.,  12  lamps  being 
affixed  to  n  largo  circle,  and  six  lam^w  to  a  smaller  centre  ring. 
Each  of  the  lumps  in  the  larger  circle  wils  placed  behind  the  figure 
representing  each  of  the  12  hours.  In  the  new  int^nml  method 
of  lighting  there  are  behind  the  dial  only  US  lamps  of  H  c.p. 
each,  12  in  a  lirge  circle,  and  one  in  the  middle.  Each  of 
the  12  lam^xi,  instead  of  being  placed  behind  the  Agures,  ts 
behind  the  intervening  space  :  eaen  lamp  is  backed  by  a  lOin. 
reHector  ;  and  all  the  lamfw  are  placed  about  2ft  further  from  the 
dial  than  those  used  in  the  more  costly  system.  The  dial  which 
is  lighted  in  this  manner  is  as  bright  ami  the  hands  and  ligures  as 
discernible  a.>)  in  the  case  of  any  other  dial.  This  means  of  Tighttng 
applied  to  all  four  dials  would  cost  £130  a  year.  But  the  cheapest 
method  is  that  of  outsitle  lighting,  such  as  is  now  uf>ed  with  the 
dial  facing  Nelson-street.  Two  rods,  suspended  from  the  tower  ^o 
OS  to  overhang  thij>  dial  at  a  distance  of  about  5ft.,  support  a  ring 
bearing  eight  lOin.  rctlcctors,  each  reflector  having  an  iS-c.p. 
tamp  m  its  centre.  The  advantage  of  this  method  is  that 
tlie  light  has  not  to  |>enotrflto  the  gloss  of  the  dial  before 
elTecting  the  desired  illumination.  The  disadvantages  are  that 
the  apparatus  to  some  small  extent  mars  a  clear  vision  of  the 
clock's  face,  and  that  in  a  severe  gale  the  reflectors  and  other 
apparatus  might  he  damaged  or  carried  away.  The  cost  of  this 
system  applied  to  all  four  dials  would  bo  only  £95  a  year.  Mr,  S. 
Bayne-s,  the  borough  electrical  engineer,  has  gone  carefully  into 
the  whole  matter,  and  has  carried  out  both  the  now  alternative 
schemes.  In  view  of  all  the  circumstances  tho  committoo  tu>o  in 
favour  of  applying  the  more  economical  method  of  internal  light- 
ing to  all  the  four  dials.  This  would  mean  a  reduction  in  the 
amount  [Mid  by  the  Town  Hall  Committee  to  the  Electricity  Com- 
mittee of  from  £754)  a  year  to  £130,  which  certainly  seome  a  suffi- 
cient amount  for  lighting  a  clock. 

Tolecraphio  and  TeUphoalc  CommiinlcAtloa. — At  the  Bristol 
Chamber  of  Commerce  on  the  2Uth  ult.  it  was  reported  that  the 
memorial  from  the  Associated  Chambers  of  Commerce  to  the 
I*ostmast«r-(ieneral  had  been  acknowledged  by  letter,  in  which  ho 
stated  that,  with  regard  to  the  expression  of  opinion  that  the  tele- 
graph department  of  the  Post  Office  should  no  longer  be  treated 
for  financial  pur^Kwes  as  a  separate  estAblishmont,  he  hod  to 
aociuaint  the  Chamber  that  whatever  advantages  might  be  derived 
from  the  adoption  of  such  n  course,  the  princtules  ujwn  which  the 
(iovernraont  would  necessarily  bo  guided  in  the  direction  desired 
by  the  memorialists  would  not  be  affected  by  the  change.  Regard 
would,  in  any  case,  have  to  be  hod  to  the  financial  result  of  any 
measures  of  the  kind  advocated.  It  was  urged  in  the  memorial 
that  the  time  has  now  arrived  when  free  addresses  not  exceeding 
six  words  in  length  should  be  allowed  In  all  inland  telegrams,  ana 
in  reply  thereto  it  was  stat-ed  that  it  is  now  the  universal  practice 
of  the  telegraphic  administrations  and  the  cable  companies  to 
charge  for  all  words  transmitted,  whether  in  the  address  or 
text,  and  it  seems  to  Mr.  Arnold  Morley  that  this  principle  is  a 
sourtd  one.  The  practice  of  allowing  free  addresses  niis  long  since 
been  abolished.  Not  only  is  it  desirable,  thoroforo,  as  being  con- 
trary to  the  general  practice,  but  the  pro[K»sal  would  involvs  an 
enormous  loss  of  revenue.  From  a  boancial  statement  recently 
issued  it  appears  that  the  deticiency  of  telegraph  revenue  to  meet 
the  working  expenses  and  the  interest  on  the  capita]  amounted  to 
£389,000  in  tho  year  1891-2,  and  in  tho  face  of  such  a  deficiency 
the  Postmaster -General  cannot  hold  out  any  prospect  of  a  further 
reduction  of  tariff.  Mr.  Arnold  Morloy  further  stated  that  he  will 
always  be  glad  to  do  all  that  may  be  possible  to  facilitate  theexten- 
sion  of  telegraphic  communication  in  rural  districts,  and  he  was 
glad  to  find  thatunder  the  present  system  of  private  guarantees  and 
the  operation  of  tho  Telegraph  Act  of  isfll ,  which  enables 
rura)  nanitAry  authorities   to  give  guai-aateoe,  there   has   been  a 


considerable  increase  in  the  number  of  country  telegraph  offices. 
A  considerable  number  of  additional  extensions  wiD  bo  carried 
out  during  the  summer  and  autumn  of  this  year,  and  Mr. 
Arnold  Morley  is  in  communication  with  the  railway  oompaniea 
with  a  view  to  the  facility  of  telegraphing  from  railway  stations 
being  afforded  wherever  the  arrangements  of  the  companies  admit, 
In  response  to  the  memorial  of  tho  Associated  Cbamoers  of  Com- 
merce, the  Post  master -General  replied  that  he  had  given  full  and 
careful  consideration  to  the  representations  nrnde  to  him  in  the 
memorial  of  the  Association  of  Chambers  of  Commerce  of  the 
United  Kingdom  with  reference  to  the  proposal  of  the  Department 
to  charge  for  the  use  of  the  telephone  trunk  lines  by  means  of  a 
fee  for  convArsation,  instead  of  ny  an  annual  rent.  The  system 
of  charging  for  trunk  lino  communication  is  by  no  means  new,  as 
seems  to  be  supposed.  It  has  been  in  operation  on  the  trunk  lines 
of  the  Department,  and  it  is  generally  adopted  abroad.  It  has 
been  approved  by  Parliament  under  tho  proposals  contained  in  the 
Treasury  minute  of  May  2.*),  1892,  and  it  places  all  users  of  the  tele- 
phone on  the  same  footing,  and  he  hopes  that  it  will  not  be  found 
of)en  to  the  objections  urged  in  the  memorial.  He  concluded  by 
pointing  out  that  it  will  still  be  open  to  any  particular  firm  to  rent 
a  wire  betMeen  two  towns  for  its  exclusive  use,  an  arrangement 
which  will  perha[>s  sufficiently  meet  the  case  represented  by  the 
memorial. 

Blackpool.  ~x\n  imi>ortant  step  forward  in  connection  with  the 
now  electric  lighting  scheme,  says,  the  Blaclrpool  Gazette,  took 
place  on  Saturday,  when  the  foundation-stone  of  tho  Princess- 
street  works  was  ceremoniously  laid  by  the  Mayor  (Mr.  Alderman 
Cardwell).  Rapid  progress  is  boing  mode  with  the  erection  of  this 
building,  and  while  some  of  the  boilers  are  already  in  i>osition,  the 
others  are  expected  to  be  laid  down  within  the  next  week,  and  the 
electrical  machinery  will  then  be  speedily  delivered  and  fixed. 
Mr.  Councillor  Pearson  was  able  to  assure  the  gathering 
afterwards  that  it  was  anticipated  that  all  would  be  in  readiness 
for  the  supply  of  eloctricity  to  those  who  are  arraagiof;  to 
take  it  by  tho  third  week  in  Jul^,  but  by  the  last  week 
in  July  without  fail.  It  remains  to  b<e  seen  whether 
this  sanguine  estimato  of  the  future  rate  of  progress  will  be 
verified.  Most  of  the  speeches  at  the  banquet  were  eulogistic  of 
the  electric  lighting  development  which  Blackpool  is  making,  and 
it  is  to  bo  hopod  that  It  will  incroaFO  tho  attractivenoss  of  the 
town  to  the  extent  anticipated.  Some  of  the  Mayor's  gaost6, 
however,  were  rather  anxious  to  know  why  it  was  that  Mr.  C-oun- 
cillor  Pearson  endeavoured  bo  fix  the  responsibility  so  indisputably 
u\ton  Mr.  Hammond  for  either  the  success  or  failure  of  the  system 
which  is  being  adopted  in  Blackpool.  If  there  is  no  reason  for 
iloubt,  if  everything  is  thoroughly  straightforward,  and  the 
Council  are  quite  satistiod  that  the  high-tension  alternating- 
current  system  i^  tho  best,  why  was  it  necessary  for  Mr,  I'-oun- 
cillor  Pearson  to  address  Mr.  Hammond  in  these  pretty  straight 
terms:  "if  these  works  are  not  a  success  the  whole  of  the  dis- 
credit will  fall  upon  your  shoulders?"  Surely  at  this  early 
stage  there  in  no  need  to  think  of  having  a  scapecoat  ready. — 
The  following  is  the  re^^Kirt  of  Mr.  William  Chew,  electrical  engi- 
neer to  tho  Blackpool  iios  Committee,  upon  the  working  of  the 
C'orpoi'a lion's  existing  electric  light  installation  for  the  post  year  : 
'*  Herewith  I  present  my  thirteenth  annual  report  of  the  working 
of  the  electric  light  stations  No.  1  and  No.  2,  which  have  remained 
under  my  charge,  I  have  to  report  that  tho  plant  has  been  kept 
running  during  tho  year,  and  working  at  its  normal  capacity. 
The  manufacturing  appliances  have  been  maintained  in  good 
condition.  The  principal  items  of  renewals  have  consisted  of 
switches,  armatures,  lamps,  and  lanterns,  whilst  the  boilen} 
have  had  several  now  tubes  reinstated  therein.  The  disthbutmg 
plant  is  in  need  of  repair  to  make  it  efficient  for  the  coming 
year.  The  working  expenses,  I  am  pleased  to  say,  hare  not 
reached  the  estimat^  cost,  and  there  will  be  a  moderate  surplus  of 
about  £70  to  the  good.  As  we  have  for  many  years  worked  nnth 
a  closed  capital  account,  and  no  now  work  lias  this  year  been 
undertaken,  we  may  tako  the  working  cost  as  that  of  an  average 
yetir,  and  on  this  basis  arrive  at  the  cost  of  our  supply  per  Board 
of  Trade  unit,  which  is  the  standard  of  price.  I  nave  made  an 
analysis  of  our  cost,  on  the  samo  lines  as  that  adopted  by  the  new 
central  stations  that  are  now  at  work  in  the  country.  Taking 
the  returns  for  1892  of  the  nine  loading  London  and  provincial 
concerns,  I  find  the  highest  cost  per  unit  for  working  is  8'92d.  per 
unit,  the  lowest  is  3'4:Ki.,  whilst  the  average  is  4'Sld.,  to  this  must 
be  added  for  dividend,  etc.,  from  Is.  3d.  to  1^.  The  cost  of  oar 
supply  was  4  46d.,  but  Is  subject  to  a  further  reduction  of  Id.  per 
unit  from  sundry  receipts,  making  the  net  oost  to  the  Corporation 
of  3-46d.  \Hir  unit  for  the  elecUicity  supplied  to  the  lamps.  Turning 
to  the  relative  demand  of  private  to  public  lighting,  the  number  m 
private  lights  in  use  is  18  per  cent,  of  the  to^,  whilst  the  private 
consumption  is  only  5*25  (rar  cent,  of  the  year's  output.  The  rela- 
tive demand  in  June  is  one-third  that  in  December,  there  being 
little  private  lighting  in  December.  The  output  of  a  large  town 
in  our  neighbourhood  in  June  is  just  one-eighth  that  in  January. 

Nswoastle  Dsmamoa.— Messrs.  J.  H.  Holmes  and  C'O.,  olectrica] 
engineers,  of  Newcastle,  have  just  completed  a  huge  dynamo, 
which,  bemg  capable  of  lighting  nearly  4,000  8-c.  p.  lamps,  is  the 
largest  dynamo  that  has  been  made  in  the  district.  The  dynamo 
has  been  tested,  and  gave  every  satisfaction.  As  is  well  known  to 
electrical  engineers,  a  large  proportion  of  the  dynamos  in  the 
centra]  electric  lighting  stations  ot  the  United  Kingdom  are  driven 
by  Willans  engines,  which  have  im|)ortant  advantages.  They  are 
single-acting,  so  that  tho  thrust  of  the  piston-rod  is  always  in  one 
direction,  onabling  them  to  run  for  very  lont?  periods  without  any 
adjustment,  and  they  can  be  closed  in  with  perfect  safety,  the 
crankshaft  always  running  in  lubricant.    With  special  air-cushion- 
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in^,  and  valves  symmetrically  placed,  the  Motion  of  the  engine  is 
■o  reduced  that  the  mechanical  efficiency  is  very  high.  Th*i 
high  speed  enables  the  dynamo  to  be  coupled  directly  bo  the 
crankshaft,  diiipeneing  with  belts  or  ropes,  and  ecoaomtnifie 
space.  The  plant  in  question  ie  one  of  Meesrs.  J.  H. 
Holmes  and  Co.'s  "Castle  '  dynamos  of  their  Int'Cst  improvoci 
drum  ainiature  tyjie.  capableof  lighting  nearly  4,00()  S-c  p.  lamjis. 
the  output  boing  1  IS-voIts  preefnure  from  1 ,  100  amperes  of  current. 
The  armature,  or  revolvinij  part  of  the  machine,  weight  over 
two  tone,  and  U  to  be  coupled  directly  to  the  crankshaft  of  n 
WillanB  patent  compound  vertical  central-valve  engine  of  I  I 
sixe,  capable  of  eiving  20O  i.h.p.  at  3W>  revolutions  per  minute. 
The  core  of  this  armature  is  built  up  of  about  1,700  thin 
Swedish  charcoal  iron  di<ic.«,  with  ventilating  spacer  next  to  the 
shaft ;  these  discs  are  carefully  insulated  from  each  other  by  a 
specially  -  made  waterproof  and  greaseproof  paper.  The  con- 
ductors are  driven  positively  from  the  core  by  means  of  drivers, 
whioh  rest  in  channels  at  intervals  round  the  periphery,  these 
conductors  being  built  up  of  cop(»er  strips  »o  split  up  and 
twisted  OS  to  prevent  the  formation  of  eddy  currents  which 
cause  heating  and  waste  of  energy.  The  end  connections  to  these 
oouductors  are  very  compact,  so  as  to  reduce  resistance  and  yet  to 
socure  efGcient  ventilation,  in  order  that  the  temperature  of  the 
armature  may  be  low  after  lengthened  run^.  Tina  is  important,  and 
it  may  be  stated  that  some  of  the  dynamos  built  by  J.  H.  Holmes 
t^nd  Co.  have  run  for  six  months  without  stopping,  and  thi^  on 
board  ahip.  The  field  magnets  are  of  forged  iron,  and  weigh,  with 
their  copper  wire  windings,  eight  tonn.  These  forgings  rest  on  a 
braaa  bed,  lying  on  the  concrete  foundation,  and  are  stc^ied  at  the 
sides  by  a  bracket  fastened  to  the  combination  frame  which  con- 
tains the  engine  and  the  outer  bearing  of  the  armature.  All  the 
latest  improvements  are  combined  on  this  plant,  the  builders'  aim 
being  to  combine  thorough  mechanical  design  with  electrical 
efficiency,  the  latter  being  over  97  per  cent.  ;  so,  deducting 
friction  and  other  losses,  itwjuld  give  a  net  efBciency  for  thedynanio 
of  at  least  94  per  cent,,  and  this  maintained  over  long  run@.  One 
will  observe  in  this  plant  its  simplicity,  complicated  arrangements 
beiDg  dispensed  witfi  so  as  to  secure  the  uecetisity  of  a  minimum  of 
attention  in  working.  Dynamos  o(  similar  type,  but  of  smaller 
size,  have  been  built  in  considerable  numbers  by  J.  H.  Holmes 
aod  Co. ,  some  of  them  being  at  work  in  central  electric  lighting 
stations  throughout  the  United  Kingdom  ;  and  they  lm\e  in  their 
works  and  under  «jteam  te^fts  a  plnnt  of  this  description  for  the 
North-Eastern  Railway  Coniijaiiy.  whish  is  to  bo  u»od  for  the 
illumination  of  the  various  booking  and  othur  othces  at  York 
Station.  Three  plants,  oxjictly  similar  to  above,  have  recently 
been  supplied,  together  with  boilers  and  complete  installation,  in 
the  new  premises  of  the  Athen^um  at  ijlasgaw.  this  latter  work 
being  carried  out  to  the  specification  of  Prof.  Jamieson,  of 
Glasgow.  This  firm  at  present  has  Komo  very  large  installa- 
tions in  hand,  including  three  milln  in  tlio  Lancashire  dis- 
tiict,  each  being  fitted  with  about  1.0(K>  16-c.p.  incandescent 
lamps.  They  have  also  orders  on  their  books  for  the  elec- 
tric lighting  of  28  steamorB,  boi^idos  many  plants  for  this 
class  of  work  making  for  shipbuilders  who  do  the  wiring  of 
the  vessels  themselves.  Several  lar^e  dynamos  are  on  order  for 
electric  welding  by  the  Benardos  process,  and  this  firm  has 
recently  supplioci  the  Steel  Company  of  Scotland  with  two  largo 
dynamos  for  this  special  class  of  work  Thev  have  also  fitted  up 
•everal  of  the  largest  firms  in  Sheffield,  and  have  orders  for  an 
additional  plant  for  Messrs.  J.  Rogeraon  and  Co.,  Limited, 
Wolsingham  Steelworks.  Mr.  J.  F.  Laycock's  yacht,  which  is 
one  of  the  largest  private  vessels  afloat,  has  recently  been  fitted 
throughout  with  the  electric  light  by  this  firm,  and  they  are  at 
present  engaged  in  entirely  refitting  the  large  steam  yacht 
**  Namonna,'*  belonging  to  Mr.  J.  Gordon  Bennett,  of  the  JVVtr 
rork  HcmlcL 

Olaaffow.  — Last  Friday  the  members  of  the  Town  Council  met 
at  the  invitation  of  the  Tromways  Committee,  and  in8|>ected  several 
specimen  cars  which  have  been  constructed  with  a  view  to  u^e  on 
tne  Corporation  tramways.  Two  of  these  wore  cars  which  had  twen 
bailt  by  the  North  Metropolitan  Tramways  Company,  of  London. 
It  was  agreed  that  they  were  excellently  bnilt,  but  were  too  heavy. 
Measn.  (ieo.  Milnos  and  Co.,  of  Birkenliend,  had  also  built  a  car 
to  the  same  general  design  as  the  North  MetrofioHtnn,  but  lighter  ; 
this,  however,  was  considered  to  be  too  hoiivy,  and  the  Falcon 
Engine  and  Car  Works  Company  undertook  to  build  a  car,  the 
design  being  still  the  same,  but  with  slight  modifications.  This 
car  was  the  lightest  of  the  four^  and  tlie  weight  was  not  too 
great.  A  careful  examination  by  the  members  of  the  Town 
Coanoil  confirmed  the  opinion  of  the  committee  as  to  the 
car  selected.  It  will  be  interesting  to  have  a  general  descrip 
tion  of  this  car,  in  that  it  appeals  to  our  readers,  being 
lighted  electrically  by  means  of  two  5-c.p.  lam(is  actuated  from 
lithanode  batteries.  As  regards  external  appearance  the  design 
of  the  sample  car  is  pleasing,  and  the  colouring  and  lining  effec- 
tive. The  body  colour,  which  chiefiy  appears  on  the  main  panel 
and  dash,  is  a  rich  crimson  lake  or  maroon,  lined  with  gold  and 
edged  with  vermilion,  forming  a  Greek  border.  The  panel  is  in 
three  diviaions.  Conspicuous  in  the  centre  division  in  a  well- 
executed  transfer  of  the  city  arms,  and  on  the  white  under  panel 
is  printed,  in  sufficiently  prominent  gold  letters,  edged  with 
vermilion,  *'  Cwlasgow  Corporation  Tramways."  The  upper  |)art  of 
the  body  of  the  car,  as  also  the  stringer  of  the  stair,  is  in  white, 
tastefully  lined.  Each  side  has  six  plate-glass  windowd,  and 
above  each  of  these  is  a  coloured  pane,  also  of  Greek  design,  with 
the  city  arms  in  the  centre.  Immediately  above  the  coloured 
glass,  and  forming  a  full  length  ventilator,  is  a  fretwork  of 
neat  design,  which  further  raises  the  side  elevatmn.  The 
aide    and    end  designation  boards,  fixed    to  the  roof  hand-railsj 


are  22iln.  brood.  Had  appearance  only  been  oonaidered  these 
boards  would  have  been  limited  to  half  this  breadth,  but 
8|terial  care  has  been  taken  to  secure  the  protection  and  comfort 
of  passengers  riding  outside,  an  increasing  number  of  whom  are 
ladies,  and  hence  tho  breadth  of  the  boards.  It  may  be  explained 
here  that  it  is  intended  that  all  tho  car?  shall  have  the  same  body 
colour,  and  that  the  top  boards  on  the  endf*  and  sides,  on  which 
will  be  shown  the  starting  point  and  destination  of  each  car.  dholl 
be  painted  a  special  colour  to  distinguish  the  particular  route  On 
detached  routes,  such  as  Donnistoun  and  Springburn,  the  top 
boards  will  be  white,  but  where  the  cars  intermingle  on  one  route, 
different  colours,  such  as  vermilion,  yellow,  blue,  green,  ami  brown 
will  be  used.  Cienerally  B()eaking.  the  present  route  colours  will  bo 
followed.  When,  on  special  occasions,  extra  cars  are  wanted  on 
particular  routes  the  destination  boards  will  simply  be  changed. 
This  will  tend  to  economy,  as  it  will  save  the  necessity  of  keeping 
11  large  number  of  reserve  cars  of  different  body  colours.  It  is  not 
contemplated  in  tho  meantime  co  allow  odvortisements  on  the  cars. 
The  entrance  platform  and  stair  form  a  i«pecia]  feature  of  the  pat- 
tern car.  The  step  to  the  platform  is  about  4ft.  long.  A  stiff 
brasts  ciu«ed  rod  rises  from  the  centre  to  the  canopy,  thus  dividing 
the  entrance  into  two  ctiual  spaces.  Provision  la  thu»?  miule  for 
two  passengers  entering  or  leaving  the  platform  simultaneously,an 
arrangement  which  will  be  of  s[>ecial  advantage  at  central  stations 
or  busy  termini.  The  car  can  be  emptied  or  filled  in  one-half  the 
time  occupied  in  the  existing  car,  inside  and  outside  pessengera 
having  se{uirate  exits.  To  admit  of  this  tho  stair  is  thrown  more 
to  the  one  Hide  than  is  usual.  This  will  prove  an  advantage  to  the 
driver,  allowing  him  notonly  more  space  fordriving,  butal^o  a  better 
opjKirtunity  of  observing  (uaseugerswi^hiug  to  join  hiscar.  There  is 
no  throueh  passage  on  tho  platform,  and  instead  of  an  opening  gate 
on  the  off-side  there  is  a  fixed  ornamental  railing  in  keeping  with 
the  general  linea  of  the  car.  Space  w  available  under  the  stairs 
for  parcels,  mails,  etc  The  stairs  and  railings  have  been  specially 
designed  for  this  platform,  and  as  regards  eaae  and  safety  for 
passengers  they  seem  to  leave  nothing  to  be  desired.  The  reversible 
garden-seals  on  the  top  are  very  comfortable,  and  not  by  any 
means  crowded.  Each  seat  has  a  waterproof  apron  with  straps  for 
attaching  it  to  tho  bock.  Inside  the  car  is  spacious  and  inviting. 
Tho  slatteil  seaU,  like  those  on  the  top,  are  well  shaped  for  com- 
fort. The  Slopping  and  starting  bell  is  worked  by  a  rod  with 
handles  along  either  side  of  the  roof.  This  leaves  a  wide,  free  ceiling, 
nearly  7ft.  in  height.  Opening  ventilators,  filled  with  coIouimI 
glass,  are  placed  close  up  to  tho  ceiling.  The  car  i?  provided  with 
two  5-c.p.  electric  lights,  each  Uv'ht  having  a  separate  battery.  By 
a  simplo  arrangement  the  coloured  glans  for  the  signal  lights  can 
be  easily  changed.  Maroon  curtainn,  hung  with  rings  from  a 
polished  rod  so  that  they  can  be  drawn  at  pleasure,  enhance  the 
appearance  of  tho  interior.  Lightness  of  draught  has  been 
secured,  not  only  in  the  reduced  weight  of  the  car,  but  also  by 
having  the  drawbars  and  whipplctrocs  provided  with  springs. 
The  wheel  base,  or  distance  from  centre  to  centre  of  axles,  is 
5ft.  r^in  .  and  the  malleable  castdron  super  podestaU  are  fitted 
with  indiarubbor  cutihiouH  in  a^ldition  to  the  usual  spiral  springs. 
A  projecting  horse-i^uard  is  provided  to  prevent  the  car  injuring 
the  horKOs  in  the  event  of  their  falling,  and  as  a  protection  for  the 
unwar>'  an  indiarubher  guard  is  fixed  close  to  the  rails  in  front  of 
each  wheel  by  moans  of  a  stiff  tube  bolted  to  the  axle-boxes.  Tho 
under  frame  of  the  oar  is  of  oak,  the  superstructure  of  ash  and 
teak,  with  mahogany  panels ;  the  inside  fittings  and  doors,  walnut 
and  teak  with  wainscot  oak  panels  ;  the  slatted  or  Uth-and-s[)ace 
seate  are  of  sequoia  and  iiitcn  pine  Laid  alternately,  with  mahogany 
frontfi ;  and  the  inside  of  roof  hju  ash  ribs,  covered  with  sec^uoia 
and  pitch  pine  alternately. 

Derby. — Although  the  work  of  erecting  the  new  electric  lighting 
station  for  the  borough  of  Derby  was  only  commenced  a  short 
time  ago,  rapid  progress*  has  been  made  and  the  walls  of  tho 
various  buildings  nave  attained  a  considerable  height.  The  build- 
ing contract  was  let  to  Mr.  Vernon,  of  Derby,  and  with  the  excep- 
tion of  a  little  delay  in  the  supply  of  bricks  for  the  engine 
chimney,  nothing  whatever  has  occurred  to  impede  the  progress 
of  the  contract,  Some  interesting  details  of  the  building  and 
installation  are  given  in  the  DfrhyHhire  Atirertiier  of  last  week. 
The  site  which  the  Corporation  have  selected  for  such  an  important 
work  to  be  carried  on  as  that  of  the  generation  of  electricity  for 
town  purposes  is  a  most  convenient  one,  inasmuch  as  it  is  cloee  to 
the  River  Derwent,  from  which  a  constant  supply  of  water  can  be 
obtained  for  the  powerful  entwines,  and  for  other  purpoeee  for 
which  it  may  be  recjuired.  A  good  water  supply  is  essential  to  a 
successful  installation  such  ae  will  shortly  be  established  here,  and 
river  water  will  meet  the  roqqirements  of  the  case  jnst  as  well  as 
any  other  kind.  The  area  of  the  land  utilised  is  just  a  quarter  of  an 
acre,  a  portion  of  which  woj*  formerly  occupied  by  a  number  of  old 
cottages,  fronting  to  Silk  Mill-lane.  The  earlier  stage  of  the  work 
were  fraught  with  many  difficulties,  which  causea  the  borough 
surveyor  (Mr.  R.  J.  Harriaon),  and  those  engaged  with  him  in 
superintending  the  work,  considerable  anxiety.  The  principal 
difficulty  to  M  encountered  was  with  respect  to  the  foundations. 
The  close  proximity  of  the  river  naturally  rendered  the  soil  lees 
reliable  than  it  would  otherwise  have  been,  and  before  a  solid 
foundation  could  bo  arrived  at  excavations  had  to  be  made  at 
9ft,  fiin.  below  the  level  of  the  stream.  Tho  brickwork  is  all  firmly 
bedded  in  good,  sound  concrete,  and  a  number  of  stout  iron  eirders 
add  stability  to  the  whole.  The  building  consists  of  meter-nouse, 
engineer's  office,  boiler-house,  and  extension  boiler-house.  This 
extension  has  been  provided  as  a  provision  for  the  future,  but 
until  such  time  as  more  machinery  is  required,  the  place  will  be 
used  as  a  store  for  coal.  The  principal  boiler-house  is  THift. 
long  and  50ft.  wide,  and  the  engines  put  down  will  be  three 
of    100   h.p.    each.      Other  onginee  will    also    be    introduced, 
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aU  of  the  beet  make,  and  most  useful  typo  for  Mb  particular 
kind  of  work.  The  extra  driving  power  will  include  two 
20O-h.p.  onginOR,  to  be  used  ae  alternators,  and  which  may  be  fully 
:]aired  at  fomc  Future  period.  Ample  provision  is  mane  for  the 
Bstorageof  electric  batteries,  and  a  condeneing  engine  and  odet^uAte 
ipomping  machinery  also  form  part  of  the  plant.  The^se  have  been 
TBUpplied  by  the  Uaslam  Knginoering  Company.  The  large  boiler- 
house  will  contain  threo  boilers  of  the  latent  pattern,  from  the 
works  of  Messrs.  Flet-cher,  of  Oorby,  with  Aelf-foeding  apparatus. 
The  boilera  are  83ft.  long,  and  7ft.  6in.  in  diameter.  The  other 
boilcr-houAO  provioualy  referred  to  will  aluo  be  large  enough  to 
receive  three  additional  boilerfi  of  the  same  dimennione,  when  the 
growth  of  the  installation  calls  for  them.  The  central  chimney, 
Iwbich  ifi  to  carry  away  all  the  fumes  and  smoke  from  the  engine 
Ares,  will,  when  completed,  be  100ft.  high,  but  at  the  time  of 
writing  it  bad  not  been  carried  much  above  OOft.  from  tho  base- 
ment, owing  to  the  scarcity  of  the  specbl  kind  of  bricks  nsod  in  its 
L  oonetruction.  Conveniently  appointed  apartnientfl  are  to  be  provided 
I'lor  tho  resident  engineer  ana  a  number  of  employer*.  The^e  aparb- 
mentflwill  be  arranged  above  thoofEcos,  and  will  be  fitted  with  the 
necessary  appliances  to  ensure  the  comfort  of  the  occupierK.  Tho 
contracts  for  the  whole  of  the  engines,  machinery,  and  other 
apparatus,  have  been  let  to  Messrs.  Siemens  Bros,  and  Co.,  of 
London.  The  tender  for  laying  the  mains  in  the  streets  wa£  only 
accepted  a  few  days  ago,  and  as  poon  as  the  builders  have  suJJi- 
ciently  advanced  with  the  structural  portion  of  the  scheme  tho 
machinery  will  be  put  in  and  got  ready  for  work.  The  floor  of 
I'the  dynamo-room  is  constructed  upon  n  somewhat  novel  plan^  ami 
one  which,  it  is  believed,  will  entirely  obviate  any  danger  from  the 
overflowing  of  the  adjacent  river.  The  system  to  which  we  refer 
is  the  construction  of  a  huge  basin  directly  underneath  the  apart- 
ment. The  bottom  and  sides  of  this  are  lined  with  a  comi>osttion 
which  will  render  it  impervious  to  water.  In  addition  to  this,  a  large 
.Amount  of  concrete  has  aUo  been  utili^^ed,  and  it  is  upon  this  that 
r  the  floor  of  the  building  will  be  made.  The  flooring  will  alpo  be  '2ft. 
higher  than  the  highej^t  flood  ever  known  in  thatdiBtrirt  nf  the  town, 
so  that  there  is  little  chance  of  any  inconvenience  being  experienced 
from  the  rising  of  the  Derwent.  The  total  length  of  streets  within 
the  radius  where  it  is  proi>oBed  to  lay  the  mains,  or  conducting 
wires,  is  2^  miles,  but  it  is  estimated  that  not  less  than  two  miles 
of  this  would  be  lit  by  arc  lamps.  The  mains  will  be  laid  along 
the  Corn  Market,  St.  James's -street,  Iron-gate,  Full-street,  the 
Market-place,  the  Wardwick,  the  Strand,  (ireen-lane,  a  portion  of 
Babington  lane,  and  a  portion  of  Osmaaton-road,  According  to 
the  estimates  of  Messrs.  BrnmwoU  and  Harris,  the  engines  and 
dynamos  will  cost  something  Like  £5,200,  and  the  condensers,  etc. , 
£025.  The  boilers  may  be  roughly  estimated  at  £2,1250,  and  the 
engine  foundations,  buildings,  boiler  seatings,  store  buildings,  and 
builders'  work  generally,  £2,600.  The  instruments,  switchboards, 
etc.,  may  be  put  down  at  £1,000,  and  the  feeder  and  distributing 
mains  (on  the  three-wire  system),  with  high  tension  mainf  for 
arc  lighting  and  conduit*  for  the  whole,  £S,800.  The  lamps 
will  cost  £24  each,  and  will  bring  the  total  cost  to  about 
£31,855.  The  installation  will  supply  this  high-class  illumi- 
nant  to  7|50O  incandescent  lamps  ot  8  c.p.  each,  and  these  will 
be  used  for  the  purposes  of  private  lighting,  such  as  the  interior 
of  public  buildings,  business  establishment's,  and  private  houses. 
[The  lighting  of  the  public  thoroughtareB  will  be  eff"ected  by  the 
erection  of  4.1  lump  standards^  eacli  standard  being  placed  in  the 
most  suitable^position,  so  tbatCtbe  public  may  derive  tho  fullest 
possible  benefit  from  tho  light.  No  doubt  in  the  course  of  time 
the  installation  which  the  Corporation  are  putting  down  will 
become  much  too  small  to  meet  the  requirements  of  thoj»cop1e, 
and  coneiderable  extensions  will  have  to  be  made.  Tho  Electric 
Lighting  Committee  of  the  Corporation  have  been  fully  altvo 
to  this,  and  they  have  shown  great  wisdom  in  following  on 
the  lines  suggested  by  Messrs.  Uramwoll  and  Harris,  and  so 
arranging  their  preliminary  operations  as  to  afford  easy  ext^on- 
sion  in  the  future.  When  tho  mains  arc  laid  in  accordance  with 
the  provisions  of  the  Act  of  Parliament  under  which  the  work 
Is  carried  out,  every  person  residing  within  50  yards  of  any 
main  can  demand  being  supplied  with  tho  liglit,  that  Ip,  if  be  i» 
willing  to  pay  for  it.  With  thi.^  fact  in  vtow^  ami  also  with  the 
"knowledge  01  the  great  superiority  which  the  electric  light  |>os- 
■BDCOfl  over  gas,  one  cannot  doubt  but  that  the  electric  light  will 
become  extremely  jwpular  in  Derby.  The  work  is  being  carried 
out  under  the  supervision  of  Mr.  H.  .L  Harrison,  the  borough  sur- 
veyor, and  Mr.  Waters,  clerk  of  the  works.  Arrangements  have 
already  been  made  for  introducing  the  light  into  tho  free  library 
and  reading -room  a.  whore  tho  change  will  be  a  very  welcome  one. 
Care  hoa  been  taken  to  allow  of  posjtibility  of  easy  extension  of  the 
plant.  In  carrying  out  the  work  local  tirms  have  been  engagerl  in 
I  every  instance  where  it  was  possible  to  do  ao.  The  progress  which 
*  has  already  been  made  with  the  work  redounds  to  the  credit  of 
the  contractors,  and  speaks  well  for  the  rapid  completion  of  the 
•cheme. 
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April  24. 
Improvements   In  eleotrtc  dlatrllintlon  and  apparatua 
oonneoted  tberewltb.      William  Aldrod,  5,   Brightaide- 
bank,  Brightsitlo,  Sheffield. 
April  2,'). 
11315.  ImproTementa  In  swttohea  for  electric   correnta.     New 
and  Mayne  (Anthony  G.  New  and  Arthur  James  Mayue), 
}'dJacechamben,  Weetminster,  LondoQ. 


8316.  Improvements  In  the  eleotrtenl  propulsion  of  boAts  and 

Teasels.     New  and  Mayne  (Anthony  G.  New  and  Arthur 

James  Mayne),  Palace -chambers,  Westminster,  Ix>ndoo. 
83*20.  Improvements    In    eleetrlo    olffar-Uclitsrs.       I^vrence 

Thayer    Smith,    55,   Chancery- lane,    I^ondon.     (Complete 

HI>ecification  ) 
S330.  ImproyemenU   In   and  relating  tc   eleetrlo  ear  brakes 

Milton  E.  Com|)any,   77i  Chaticery-lano,  London.     (Com- 
plete 8(>ocilication.) 
8331.  Improvemenu  Ineleotrloal  look-and-block  apporaCns  fer 

railway  polnu  and  signals.     Edward   Tyer,  28,  South- 

amptonbuildingH,  Chancery-lane,  London. 
8373.  Improvements  In  eleotrlo  cigar -Ugbters.     John  Clayton 

Mewburn.  55,  Chancery -lane,   London.     (Arthur  Nichola 

Jervis  and  Kdgar  May  new  Bacon,  United  States.) 
April  26. 
S391.  Improvements    In    or    oonneetsd    with    eleetrte     bells. 

Charles  TurnbuU,   jun.,   .%   St.    Nicholas-buildings.  New- 

caallo-onTyne, 
8427.  Improvements    la    apparatus    for     regulating     eleotrlo 

ourrsnto.     I,»e«lie    Bradley   Miller   and    Maurice    Walter 

WoocIp,  2,  tJrny's-innroaa,  London. 
8436.   Improvements  in  ooatrolUng  or  regulating  the  supply  of 

oloctrloUy,  and  apparatus  tberefor.     Ueorges  Martin, 

•I,  South;*Lrcet,  Finsbury,  London. 
Ai'KiL  27. 
8502.  Improvements    In    eleotrloal  rallwasrs   and  tramwaya 

William   Lloyd   Wise,    46,    LincoIn*e-inn-fields,    London. 

(Alfred  Diatto,  Italy.)    (Complete  specification.) 

Ai'Hii.  28. 

8567-  Improvements     In     portable    eleotrlo    lamps.     Octavias 

March,  14,  New-inn,  Strand.  London. 
8571.  Improvements   In  or  oonneotod   wltb   oeUs  for  alootrle 

batteries.     Henry  Coward  W^arth  Emery,  33,  Chauoery- 

lane,  London. 
860U.  Improvements    In   oontlnuous-ourrent     dynamo-eleetrle 

and    oleotro-dynamlc     maobtnes.       Alphonse     Isidore 

^iravier.  191,  Fleet-Blreet,  London. 
Ai'KiL  29. 
8618.  Improvements  In  multiple  cbange-over  meebanlsm  tn 

electric  arc  lamps.      William   Jamed   Davy,    41,  Wanda- 
worth  bridge  road,  Fulham,  London. 
8649.  Improvements  In  telegrapb  Insulators.     Joseph   Morris. 

6,  Lord-gbreot,  Liverix)ol. 
8654.  Improvements    In  oleotrlo    are   lamps.     William   James 

Davy,  41,   Wandsworth  Bridge  road,  Fulham,  I.<oDdon. 
8675,  Improvements    la    or    relating    to    galvanle    batteries. 

Richard   Jauies    Cruwley   and    John    Russell  Grant,  24, 

Bo uverie -street,  Fleet-Btreet,  London. 
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DeoomposlDg  substances   by  eleotrlolty. 
Mills.    (Second  edition.) 

1892. 
Registering  supply  of  eleotrloltr.     Kapp. 
Kleotrlc  cables.     Ilardin^ham.     (Follon  and  Guilloaume). 
Eleetrlo  wire  ooupllngs.     HhioU. 
Arc  lamp  standards,  etc.     Spenoo. 

Elootrio  tclegrapblc  communication.     Smith  and  Gran- 
ville. 
Electrical  conduit.     Hollr,     (•liirerfton.) 
Tclegrapblc  rcoolvlng  lastrnmonts.     iloflgaard.    (Fyrd.) 

iH9;j. 

Electric  Incandescent  lamps.  Hall  and  De  Msrr. 

Electric  Inoandescant  lamps.  Haddan.     (1>odreux.) 

Obtaining   cbloratos    of    tbo  alkalies    by    electrolysis. 

(iibbi*  and  Franchot, 
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NOTES. 


I 


I 


L 


Obituary. — Sir  James  Anderson  died  last  Sunday 
moniing. 

Brighton  Seashore  Railway. — The  Brighton  and 

Uottingdean  Seashore  Electric  Railway  Bill  has  been  read 
a  third  time  in  the  House  of  Conimorts. 

Electric  Testingr-Recorder.— At  the  meeting  of  the 
Institution  of  Engineers  and  Shipbuilders  in  Scotland,  at 
Glasgow  last  week,  a  paper  was  read  by  Mr.  John  Barr  on 
"Testing  Machinery  and  Electric  Recording  Ap()aratus." 

Primary  Batteries. — At  the  students'  meeting  of  the 
Institution  of  Electrical  Engineers  on  May  19th,  to  be  held 
in  the  library  of  the  Institution,  a  paper  will  be  read  by 
Mr.  William  R.  Cooper,  M.A.,  on  "  Primary  Batteries  in 
Theory  and  Practice." 

Storage  Cars, — An  exhaustive  practical  test  of  the 
Waddell-Entz  storage  battery  traction  system  is  shortly  to 
be  made  in  New  York,  Ten  cars  will  run  on  the  Second- 
avenue-  The  financial  backing  is  ample,  and  the  test  will 
be  one  of  more  than  usual  interest. 

Parliament. — The  Board  of  Trade  have  arranged  for 
the  appointment  of  a  joint  committee  of  the  Houses  of 
Parliament  to  consider  the  electric  traction  and  telephone 
question.  It  is  to  be  sincerely  hoped  the  matter  affecting 
such  wide  interests  will  be  once  and  for  all  satisfactorily 
settled. 

Stanley-Kelly  Two-Phase  Motors. — The  American 
papers  are  giving  particulars  of  the  Stanley-Kelly  two- 
phase  alternating-current  motor,  made  by  the  Stanley 
Electric  Company,  of  Pittafield,  Mass.,  who  are  now  actually 
supplying  practical  alternate-current  motors  of  10  h.p.  to 
80  h.p.,  some  of  which  have  been  running  for  months  with- 
out hitch. 

Forced  Drauglit. — Thosewho  are  interested  in  bearing 
what  inventors  have  to  say  on  the  question  of  forced  draught 
for  boilers  should  get  a  leaflet  by  MM.  E.  and  P.  S*io,  of 
Lille,  who  are  introducing  the  Neuerberg  system.  The  air 
IB  led  in  by  a  number  of  small  jets  of  air  at  low  pressure 
by  an  air-fan.  Many  boilers  have  been  fitted  in  Germany 
and  some  in  London  with  satisfactory  results. 

Cloud  AdTertising;. — An  exhibition  of  advertising 
electrically  on  the  clouds  is  to  be  given  from  the  top  of 
the  NorthEasiern  Daily  Gazette  buildings,  Middlesbrough, 
on  Thursday  and  Friday  evenings.  Fortunately  for  most 
of  us,  clouds  cannot  be  reckoned  on,  and  there  are  none 
just  now,  or  the  sky  might  become  like  unto  the  interior 
of  a  railway  station.  As  a  means  of  signalling  election 
results,  however,  there  may  be  "  a  future  '*  (as  the  jjapers 
say)  in  the  scheme. 

Itightlng:  by  Primary  Batteries. — Amateurs  (and 
others)  constantly  enquire  what  success  has  been  attained 
in  lighting  by  moans  of  primary  batteries.  "  Sigma,"  the 
estimable  correspondent  of  the  English  Mec)uink  and  an  old 
friend  of  the  electrical  world,  says,  "  What  success  1  One 
word  answers  —  none.  Several  successes  have  been 
announced,  but  the  only  success  attained  has  been  the 
promotion  of  companies  and  the  liquidation  of  the  same. 
There  is  no  prospect  of  any  success." 

liOeds.  —  The  Yorkshire  House*to-House  Electricity 
Company  inaugurated  the  opening  of  their  new  central 
station  at  Whitehall-road,  Leeds,  on  Wednesday,  by  a 
ceremonial  switching  on  of  the  current  by  the  Mayor  of 
the  city  of  Leeds,  and  a  dinner.  The  ceremonial  operations 
and  the  8i>eechifying  were  excellent  of  their  kind.  No 
bitch  occurred,  and  we  must  confess  to  having  never  before 
heard  a  better  set  of  after-dinner  speeches.  The  work  at 
the  central  station  will  be  descrilted  in  due  course. 


Liverpool  Overhead  Railway.— A  most  interesting 
illustrated  account  has  been  issued  by  the  Electric  Con- 
struction Company  of  the  Liverpool  Overhead  Electric 
Railway,  containing  an  extract  from  Lord  Salisbury's 
speech  at  the  opening,  a  short  description  of  the  railway, 
and  nine  pages  of  photographic  reproduction  and  plans  of 
this  great  achievement  of  electrical  engineering.  It  makes 
a  noteworthy  S(mve/iir  of  the  railway,  which  electrical 
engineers  and  engineers  generally  will  be  pleased  to  possess. 
Theodore  Paskas. — The  inventor  of  the  telephone 
newspaper,  Herr  Theodore  Pnskas,  has  just  died  in 
Budapest.  Ho  was  regarded  as  one  of  the  leading  elec- 
tricians of  Hungary,  where  he  started  the  telephone 
exchange.  Besides  electrical  problems,  he  was  greatly 
interested  in  aerial  navigation.  Puskas  was  most  anxious 
to  arrange  a  telephone  system  to  be  heard  by  a  million 
speakers  at  once,  and  his  last  invention  was  in  long- 
distance telephony,  the  secret  of  which  probably  died 
with  him. 

Xleotrioity  on  Shipboard. — An  interesting  technical 
lecture  on  "  Electricity  on  Shipboard  and  its  Management " 
was  delivered  in  the  Marine  Engineers^  Institute,  Sunder- 
land, on  Monday  last  week,  by  Mr.  W.  H.  Flood.  Mr. 
Alfred  Harrison  occupied  the  chair,  and  there  was  a  large 
attendance  of  members.  In  the  course  of  his  lecture  Mr. 
Flood  explained  the  construction  of  the  dynamo  machine, 
with  the  assistance  of  blackboard  diagrams,  together  with 
the  process  of  installing  the  electric  light  on  board  ship 
and  its  management.  The  lecture  was  much  appreciated, 
and  a  hearty  vote  of  thanks  was  unanimously  accorded  to 
the  lecturer. 

Death  of  a  Pioneer. — The  death  is  announced  at 
Gibraltar  of  M.  Ch,  Victor  de  Souty,  who  was  among  the 
pioneers  of  submarine  telegraphy,  He  was  in  1858  in  the 
service  of  the  Atlantic  Telegraph  Company,  and  became 
manager  of  the  Newfoundland  station  after  having  taken 
part  in  the  laying  of  the  first  Atlantic  cable.  He  was  also 
engaged  in  the  laying  of  the  1865  cable.  He  afterwards 
served  the  English  Government  in  the  New  Zealand  tele- 
graph service,  and  at  his  death  occupied  an  important  posi- 
tion in  the  Eastern  Telegraph  Company  at  Gibraltar.  M. 
de  Souty  contributed  to  the  development  of  duplex  working 
of  cables,  and  his  name  is  associated  with  the  method  of 
comparing  electrostatic  capacities. 

Batavia  Exhibition. — The  last  inward  mail  ha^i 
brought  to  the  agents  (Messrs.  Jno,  Birch  and  Co.,  40, 
Cbapelstreet,  Liverpool)  an  intimation  from  the  committee 
of  the  Foreign  Section  of  the  Batavia  Exhibition  that  they 
will  be  glad  to  receive  photographs  of  all  descriptions  of 
machinery  and  maruifactures  of  a  kind  likely  to  be  suitable 
and  interesting  in  the  colony,  and  they  will  also  be  pleased 
to  have  catalogues  from  manufacturers  for  distribution. 
The  agents  will  he  only  too  glad  to  give  any  further  infor- 
mation to  firms  ur  persons  desirous  of  talking  advantage  of 
the  above,  but  communications  on  the  subject  should  be 
addressed  to  them  as  quickly  as  possible,  seeing  that  the 
exhibition  opens  on  August  1,  and  that  the  last  exhibits 
must  leave  here  not  later  than  a  month  from  now.  Messrs. 
Birch  have  undertaken  the  electric  lighting  of  the  main 
portion  of  the  exhibition,  and  as  they  arc  sending  out 
attendants  they  will  be  willing  to  give  assistance  in  the 
distribution  of  catalogues  to  any  who  wish  to  take  advan- 
tage of  the  above  invitation. 

Telephone  Companies. — So  the  New  Telephone 
Company  has  now  gone  to  the  wall.  Practically  owned 
by  the  National,  who  have  moved  to  its  otHces,  nothing 
is  left  but  a  name.  Mr.  Somerville  has  gone  to  Man- 
chester, and  all  the  other  officers  have  been  paid  olT. 
Nothing  seems  to  remain   hut  dissolution.     But  no   one 
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knowB.  We  bear  that  the  PoBt  Office  have  sent  an  uHi- 
matum  to  the  National  with  reference  to  the  use  of  trunk 
lines,  only  consenting  to  give  [rawers  Oii  the  condition  that 
the  New  Company  was  to  be  allowed  to  go  on — that  ia,  that 
all  competition  was  not  to  be  squashed.  The  National  will 
object  and  try  to  use  their  own  lines.  What  remains  to  be 
done,  if  we  may  prophesy  and  suggest,  is  that  the  munici- 
palities should  take  up  the  telephone  question  as  they  have 
the  electric  lighting.  The  Post  Office  would  grant  licenses  to 
the  various  towns  for  their  own  exchanges,  reserving  8im[»ly 
the  charge  on  the  trunk  lines.  This  development  would 
tend  to  keep  out  absolute  monopoly,  and  preserve  the 
Utility  of  the  telephone  to  the  municipal  and  governmental 
factors  of  the  nation  at  large. 

Gat-Oats    for    Sleotrio    Railways.— Mr.    \V.    M 

Harrington  (in  the  Electrical  fForld)  discusses  the  compara- 
tive value  of  magnetic  and  fuse  cut-outa  for  electric 
railways,  in  favour  of  the  magnetic  species.  Fuses  on 
motor  circuits  of  street  cars^  ho  says,  wilt  not  act  when 
grounds  and  short  circuits  occur,  because  the  fuse  metal 
will  pass  currents  for  a  short  time  far  in  excess  of  their 
normal.  It  is  this  defect  which  renders  fuse  cut-outs  valueless 
for  motor  circuits,  where  the  excess  is  often  momentary.  The 
objection  urged  against  magnetic  cut-outs  for  electric  railway 
work  ia  that  theyare  too  sensitive,  that  they  open  the  circuits 
on  the  overload  the  motors  are  expected  to  carry,  and  that 
they  are  too  expensive  and  not  adapted  for  rough  usage. 
In  reply,  sensitiveness  is  exactly  what  is  retjuired  :  the 
current  of  overload  ia  a  question  of  adjustment — 30  per 
cent,  in  excess  is  about  right.  The  magnetic  cut  outs  need 
not  be  much  more  expensive  than  fuse-boxes  ;  and  as  for 
practicality,  this  is  a  question  of  design.  The  writer, 
among  others,  he  states,  has  invented  a  street  railway 
magnetic  cut-out  which  meets  the  requirements  of  practice. 

Aocamolators  in  Italy. —At  Milan  we  learn  that 
the  replacement  of  primary  batteries  by  accumulators  haa 
resulted  in  a  reduction  of  expense  for  current  by  as  much 
as  90  per  cent.  There  are  322  accumulators,  and  the 
"  negative  "  current  is  used.  A  second  example  of  use  of 
accumulators  in  Italy  is  that  of  the  Socleta  Genovese,  which 

J  hasa  hydraulic  power  of  100  h. p.  during  24  hours  at  disposal. 

'This  power  was  only  used  in  the  evening,  and  then 
drove  two  dynamos  of  275  amperes  at  115  volts.  The 
current,  distributed  on  the  three-wire  system,  supplied 
1,100  IGc.p.  lamps,  which  gives  176  c.p.  per  horse 
power.  Accumulators  have  been  put  down,  and  the 
two  dynamos,  vtlth  a  third  spare  one,  now  charge  the 
cells  during  the  day.  Each  battery  has  a  capacity 
of  600  ampere-hours,  with  a  discharge  of  179  amperes, 
and  are  callable  of  supplying  716  16-c.p.  tamps  for 
3^  hours.  The  dynamos  supply  1,100  lam|>s,  the  bat 
tery  charged  during  the  night  by  the  spare  dynamo 
gives  716,  and  the  two  others  charged  during  the 
day  bring  this  latter  number  to  2,148— a  total  of  3,964 
16-c.p.  lamps  from  100  h,p.,  or  40  lamps  and  640  c.p.  per 
horse- power. 

Peyrassoa  Acoamalator,— M.  Edouard  Peyrusson 
presented  to  the  Soci^te  Fran<^aiae  de  Physique  recently 
an  accumulator  of  targe  surface  formed  of  lead  plates  of 
only  half  a  millimetre  thickness,  but  rendered  strong  by 
"  armatures"  of  antimony-lead  alloy.  The  positive  electrode 
formed  of  a  centra)  rod  round  which  radiate  the  positive 
plates,  ia  assured  of  a  long  life,  as  wearing  takes  place  from 
the  circumference  to  the  centre,  to  which  it  only  penetrates 

.•lowly,  so  that  the  conducting  part  is  the  last  attacked, 

^•zactly  contrary  to  the  usual  case.  The  electrode  can 
thus  be  used  at  its  best  period,  for  "  accumulators  usually 
fall  to  pieces  when  at  their  best."  The  negative  electrode  is 

formed  of  aimilar  ba^nds  oi  iead,  folded  so  that  action  takes 


place  on  both  surfaces.  The  cell  has  only  one  positive 
electrode  in  the  form  of  a  cylinder,  and  the  negative  is  a 
hollow  cylinder  into  which  the  positive  penetrates,  just 
kept  from  contact  by  china  covers.  The  supervision  is 
easy,  the  internal  resistance  ia  leas  than  that  of  the  usual 
forms,  and  the  capacity  is  greater  for  the  same  weight  by 
reason  of  the  thinness  of  the  plates  employed — this 
capacity,  moreover,  increasing  (aa  in  all  Plants  cells)  as 
the  cell  is  need 

Boudreaox  Dynamo  Brashes.— The  new  dynamo 
brushes  introduced  by  M.  Boudreaux  are  com|X>8ed  of 
exceedingly  fine  sheets  of  metal  foil,  bent  and  consolidated 
under  pressure  to  the  size  of  the  brush.  The  metal 
employed  is  an  alloy  of  copper  of  the  kind  called  *' anti- 
friction." The  sheets  run  aa  many  as  1,000  to  the  inch. 
From  this  extreme  sub-division  reeulta  a  softness  of  rubbing 
which  reduces  the  wearing  of  the  commutator  to  a  mini- 
mum. The  rubbing  surface  being  continuous,  and  not 
com[)oeed  of  minute  scratching  surfaces,  aa  in  gause  and 
wire  brushes,  polishes  the  commutator  to  a  brilliant  sur- 
face. For  the  same  size  the  weight  of  the  laminated 
brushes  is  twice  that  of  the  gauze  brushes,  and  their  con- 
ducting power  is  therefore  greater.  Th9  reduction  in 
resistance  ia  very  noticeable  for  low-pressure  dynamos. 
Trials  have  been  made  with  all  kinds  of  machines  at 
pressures  from  2  to  1,500  volts  with  very  satisfactory 
results,  and  the  saving  in  wear  of  brush  and  commutator 
experienced  will  doubtless  draw  the  attention  of  electrical 
engineers  to  the  detail  in  question.  It  is  not  necessary  to 
turn  up  the  commutator  again,  but  simply  to  polish  it  well 
with  fine  emery-cloth, 

Tesla. — A  long  and  interesting  interview  with  Mr. 
Nikola  Testa,  with  an  account  of  his  work  and  history,  is 
given  in  the  New  York  Herald  for  April  23,  and  is  repro- 
duced in  the  EUctncal  World  of  the  29th.  His  great  idea 
is  to  disturb  by  ]>owerful  machinery  the  electricity  of  the 
earth,  setting  it  in  vibration.  Proper  appliances  would 
take  up  the  energy  transmitted  by  these  vibrations,  and  be 
is  hopeful  that  the  time  is  not  far  distant  for  giving  this 
method  a  practical  trial.  One  wire  will  only  be  necessary. 
He  even  believes  the  time  may  come  when  Niagara's  energy 
will  be  transmissible  without  wires.  He  thinks  we  might 
telegraph  direct  right  through  the  earth ;  universal  time 
could  bethuB  eatabliehedfandshort  important meaaagea  could 
be  transmitted  simultaneously  over  the  world.  A  great 
amount  of  energy  can  be  sent  into  the  human  body  by 
means  of  high  currents,  because  the  energy  is  dissipated 
laterally.  Mr.  Tesla  notices  also  the  importance  of  being 
prepared  for  a  shock,  when  the  effect  on  the  nerves  is  not 
nearly  so  great.  He  has  received  currents  of  a  pressure 
as  high  aa  300,000  volts  with  high  alternations  without 
harm,  streams  of  light  coming  from  bis  hand.  He  thinks 
the  problem  of  utilising  waterfalls  bo  be  as  important  or 
even  more  important  than  that  of  attempting  to  obtain 
electricity  direct  from  coat,  for  then  we  have  energy  with- 
out consuming  material,  and  the  forests  and  earth  remain 
untouched. 

Dsoimal  System. — Messrs.  Willans  and  Robinson,  of 
Thames  Ditton,  Surrey,  have  now  adopted  the  metric 
measures  in  their  works.  They  have  adopted  this  course 
owing  to  the  practical  convenience  of  the  metric  system,  and 
to  their  conviction  that  they  thus  obtain  commercial  advan- 
tages in  securing  orders  in  those  countries  where  the 
metric  system  is  in  force,  and  in  order  that  parts  of  engines 
made  by  thorn  may  be  interchangeable  with  those  made  by 
their  licensees  abroad.  We  are  authorised  to  state  that 
their  existing  standard  sizes  of  engines,  chiefly  used  fornon- 
condenaing  purposes,  will  remain  unaltered,  in  order,  among 
other  reasons,  to  avoid  causing  inconvenience  to  present 
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users  of  their  engines,  the  gaugeB^  templets,  etc.,  only,  for 
the  sake  of  uniformity  in  the  works,  being  re-atamped  to 
the  nearest  hundredth  of  a  millimetre.  A  new  series  of 
engines^  however,  specially  deflipned  for  condensing  work, 
which  is  now  in  hand,  and  all  new  works  will  be  constructed 
to  even  measurements  on  the  metric  system.  Mr.  Charles 
Louis  Hett,  of  the  Turbine  Foundry,  Brigg,  also  contem- 
plates  adopting  this  system  of  measuremettt  iu  his  works. 
The  New  Decimal  Association,  whose  address  is  Botolph 
House,  Eastcheap,  are  gradually  obtaining  adherents  to 
their  proposals  for  the  introduction  of  decimal  measures, 
and  doubtless  other  manufacturers,  especially  of  the  more 
scientific  apparatus,  will  be  glad  to  follow  when  it  is  shown 
that  benefit  is  likely  to  result. 

Goel>era  Lamp.— This  time  Mr.  Heinrich  Goebel, 
"original  inventor  of  the  modern  incandescent  lamp," 
comes  off  triumphant.  As  we  noted  last  week,  the 
Columbian  Incandescent  Lamp  Company  brought  forward 
Goebel's  lamps  and  affidavits  against  tbe  Edison  injunction, 
and  Judge  Hallett,  on  April  21,  refused  to  grant  an  injunc- 
tion. This  opens  the  lamp  trade  once  more  in  America, 
though  of  course  tbe  fight  is  not  settled.  Groebel  claimed 
to  have  made  a  lamp  essential  in  all  elements  to  Edison's 
as  early  as  1854.  The  principal  objection  urged  was  that 
this  was  an  impossible  date.  The  judgment  states  :  "  It  is 
said  that  Goebel  is  involved  in  contradictions  and  mis- 
statement of  facts  due  to  the  lapsing  memory  of  old  age  or 
to  untruthfulness.  Be  it  so  ;  be  does  not  ap[>ear  to  be  an 
adventurer  or  an  impostor.  It  is  not  reasonable  to  believe 
that  he  made  the  story  related  in  bis  affidavit  and  did  not 
make  the  lamp  he  has  described.  Whatever  may  be  said 
as  to  Goebel's  veracity,  he  is  supported  at  many  points  by 
witnesses  of  good  repute  who  speak  with  precision  and 
apparently  with  deliberation.  As  already  suggested^  it  is 
not  necessary  or  profitable  to  go  over  the  testimony  at 
length  with  a  view  to  determine  the  relative  value  and 
'weight  of  every  part.  It  is  enough  to  say  that  there  is  a 
fair  preponderance  of  testimony  in  support  of  the  Goebel 
claim."  The  injunction  was  therefore  refused,  on  the 
Columbia  Company  giving  a  bond  of  20,000dol.  con- 
ditioned for  the  payment  of  such  claim  (if  any)  decreed 
in  favour  of  the  complainants  at  a  final  hearing. 

Role  for  Direction  of  Carrent. — M.  Heinrich 
Kratzert,  of  Vienna,  professor  and  engineer,  gives  a  rule 
for  finding  the  direction  of  a  current  in  an  armature  which 
he  has  found  easy  and  useful  :  "  When  the  armature 
turns  to  the  left,  the  linos  of  force  and  the  direclion  of  the 
current  are  in  the  same  direction  on  tbe  part  of  the  arma- 
ture looked  at  from  the  end  ^  they  are  in  opposite  directions 
if  the  armature  turns  to  the  right."  Some  diagrams  illus- 
trating this  rule  are  given  by  M.  Kratzert.  Suppose  a  ring 
armature  is  seen  rotating  with  the  commutator  in  front 
and  the  pulley  behind  between  poles,  the  N  above  and  the 
S  bolow.  For  an  observer  placed  looking  at  the  com- 
mutator the  movement  of  the  top  of  armature  is  from  right 
to  left;  for  a  person  standing  opposite  the  pulley,  tbe  rota- 
tion ia  from  left  to  right.  To  determine  the  direction 
of  current  on  the  front  part  of  tbe  armature,  the 
armature  must  be  looked  at  from  the  commutator  end. 
The  machine  turning  to  the  left,  tbe  rule  is  lines  of  force 
and  current  are  in  tbe  same  direcLtoii.  At  the  o^iposite 
end  the  direction  must  be  looked  at  by  an  observer  looking 
at  the  pulley  ;  the  armature  turns  to  the  right  and  tbe 
directions  are  opposed.  The  current  in  the  forward  or 
commutator  end  is,  therefore,  as  the  lines  of  force,  down- 
wards;  passes  then  through  the  coils  from  front  to  back, 
and  traverses  the  further  or  pulley  end  from  bottom  to  top  ; 
coming  back  from  back  tn  front.  The  rule  is  applicable  to 
inverted  or  multipolar  types.     It  li.is  been  communicated 


by  M.  Kratzert  to  the  Electro-technical  Society   of  Vienna 
as  an  easily  remembered  practical  engineering  rule. 

Capacity  and  Self-Indaction. — The  introduction  of 
high-tension  alternating  circuits  has  given  a  far  greater 
importance  to  the  factors  of  capacity  and  self-iaducbiou 
than  the  early  electrical  engineers  imagined  possible.  Mr. 
C.  P.  Steinmetz,  in  the  ElecU'ic4d  JForld,  discusses  these 
problems  from  the  practical  standpoint  He  mentions  tbe 
'*  Ferranti  effect,"  the  explanation  of  which  he  gives 
graphically.  He  discusses  a  case  similar  to  that  of  Frank- 
fort— that  is,  the  transmission  of  20Q  kilowatts  at  25,000 
voUa  ami  50  periods  over  a  distance  of  50  miles — an  interest- 
ing preasnt-day  problem.  With  a  charging  current  of  3,000 
amperes,  210  amperes  more  come  out  than  goes  in.  He  gives 
the  reason :  the  current  ahead  of  the  E.M.F.  in  tbe  first  trans- 
former and  the  first  part  of  the  line,  producing  the  rise  of 
potential  in  the  transformer,  the  decrease  of  current  in  the 
line.  In  tbe  dynamo  the  low-tension  feeders,  tbe  last  part  of 
the  line  and  the  second  transformer,  the  current  lags  behind 
the  E.M.F.;  hence  self-induction  causes  the  potential  to  drop, 
but  the  capacity  causes  the  current  to  rise.  The  dynamo 
has  to  produce  66*25  volts  to  get  40  volts  to  the  receiv- 
ing end.  Very  different  are  the  conditions  at  light  load  of 
2,000  amperes.  At  31  volbs  the  dynamo  sends  2,900 
amperes  into  the  circuit,  and  2,000  amperes  at  40  volts 
come  out  at  the  other  end.  The  potential  rises  from  31 
volts  at  the  dynamo  to  44  at  the  secondary  of  the  fiiet 
transformer,  and  then  slowly  decreases ;  the  current 
decreases  in  tbe  first  part  of  the  line,  and  remains  almost 
sUtionhry  in  the  last.  Tbe  current  is  in  advanco  of  the 
E.M.F.  everywhere  except  at  the  end  of  that  line  and 
in  the  second  transformer,  and  has  no  lag  in  the 
dynamo  and  receiving  circuit.  At  open  circuit,  10  volts 
is  sutficient  to  maintain  40  volts  at  the  end  of  tha 
circuits — that  is,  the  combined  action  of  capacity  and  self- 
induction  have  raised  the  voltage  four  times.  Mr.  Steinmetz 
discusses  other  circumstances,  such  as  moisture  on  tbe  line 
and  increase  of  line  capacity.  All  this  represents  extreme 
conditions — small  power  Irmsmitted  at  very  high  pressure 
over  lon^  distances  at  low  generating  and  high  line  pres- 
sures. Usually  lower  line  potentials  and  higher  generator 
potentials  would  be  rightly  used. 

A.  New  InsalatinfiT  Material.— A  new  insuladng 
material  bearing  the  name  of  '^Subilit"  has  been  tested 
by  the  General  Electricity  Company,  of  Berlin,  and  the 
results  having  proved  satisfactory  it  is  now  being  brought 
into  commerce.  This  material,  which  has  for  some  time 
past  been  used  in  the  insulation  of  armatures  and  magnet 
and  transformer  coils,  is  made  in  plates,  bars,  and  tubes,  or 
in  any  desired  fornix  in  red  or  grey-black  colour.  It  csn  be 
turned,  bored,  and  polished  more  easily  than  indiarubber 
or  vulcanised  fibre.  It  is  free  from  acidiferous  or  corrod- 
ing substances,  and  does  therefore  not  attack  metal,  and  it 
consequently  considered  better  than  any  material  for  the 
insulation  of  commutators,  magnet  coils,  switches,  etc. 
After  four  weeks'  ex|K)sure  to  a  damp  atmosphere,  stabilit 
showed  no  alteration  in  weight  or  in  its  insulation  resist- 
ance, whereas  under  the  same  conditions  vulcanised  fibre 
increased  in  weight  by  20  per  cent,  in  24  hours,  and  its 
insulation  con-eBpondingty  decrea8e<l.  After  being  boiled 
for  1*2  hours  no  increase  in  weight  was  noticed,  whilst 
hard  rubber  and  vulcanised  fibre  soon  became  soft. 
When  placed  in  a  paraffin  bath  vulcanised  fibre 
became  brittle  at  200deg.  C,  and  at  250deg.  C.  it  began 
to  carbonise ;  rubber  became  soft  very  early,  and  only 
stabilit  withstood  that  temperature.  Stability  the  speci6c 
weight  of  which  is  1*6,  is  not  attacked  by  muriatic  acid  or 
dilute  sulphuric  acid,  and  is  therafore  suitable  for  accumu- 
lator cells  ana  battery  jars,  as  exi>oriments  have  shown. 


The  following  figures  show  the  specific  resistance  of  the 
new  material  as  compared  with  vulcanised  tibrc.  The  first 
line  shows  the  insulation  resistance  of  both  after  being  ex- 
posed to  a  temperature  of  30deg.  C.  for  eight  days ;  the 
second  after  they  bad  both  been  exposed  for  24  hours  to 
the  influence  of  ordinary  atmospheric  temperature ,  and 
the  third,  after  the  matoriats  bad  been  exposed  to  a  moist 
atmosphere  for  four  weeks  :  specific  resistance  in  megohms 
(15deg.  G.)  per  cubic  centimetre. 

Stabiiit.  Vulcuaised  fibre. 

In  a  dry  condition 10,000     ...     8,000 

Exposed  to  the  temperature  of  a 

room  for  24  hours 9,000     ...  45 

After  four   weeks'    exposure  to 

moist  atmuspbere 8,500     ...  G 

The  above  figures  were  obtained  by  the  use  of  a  Thomson 

lastatic   galvanometer.       The   test   pieces   were   plates   of 

100  square  centimetres,  and  from  0'5mm.  to  htam.  thick. 

In  the  course  of  tests  made  to  determine  the  usefulness  of 

.Btabilit  for   high-tension   insulation,    plates   of  07mm.  in 

Pthickness  were  not  pierced  or  broken  at  5,000  volte. 

High  •  Freqaenoy  Apparatus.  —  At  the  Koyal 
Society's  soirf^e  on  Wednesday,  Sir  David  Salomoria,  Bart., 
and  Mr.  L.  Pyke  exhibited  a  machine  for  converting  a 
continuous  current  of  ordinary  supply-main  potential  into 
an  alternating  current  of  200  volte  and  about  four  amperes, 
having  an  alternation  periodicity  of  one  million  per  minute. 
The  machine  was  built  to  the  order  of  Sir  David  Salomons, 
and  was  constructed  in  accordance  with  his  and  Mr.  Pyke's 
joint  patent.     The  manner  of  driving  adopted  ia  by  means 

^of  two  two-kilowatt  electromotors  upon  a  true  and  rigid 
base,  their  armatures  arranged  to  revolve  in  opposite  direc- 
tions, and  the  field  and  armature  of  the  alternator  being 
carried  upon  the  inner  ends  of  the  armature  shafts  in  the 
manner  familiar  to  thoae  who  have  seen  recent  machines 
made  under  this  patent.  There  is  a  very  important 
alteration  in  the  method  of  constructing  the  Held  and 
armature  of  the  alternator  as  compared  with  their 
other  models,  for  iron  has  been  as  far  aa  possible 
eliminated  from  the  armature  by  causing  it  to  occupy  a 
ring  form  inside  and  on  the  surface  only,  of  which  the 
secondary  or  armature  winding  is  arranged  in  a  Kelvin 
«igiag  of  276  parallels.  The  iron  core  is  magnetically 
continuous  in  the  direction  of  rotation,  but  being  of  insu- 
lated iron  wire  it  is  discontinuous  in  the  desired  direction, 
and  the  eddy  currents  set  up  are  inconsiderable  ;  and  aa 
there  ia  no  metal  in  proximity  to  it,  save  the  armature 
winding  ^which  is  of  insulated  strand  specially  manufac- 
tured for  the  purpose),  there  is  no  loophole  for  loss,  an 
additional  precaution  being  furnished  by  the  fine  lumination 
of  the  field  magnets.  Both  the  mahogany  carrier  for  the  arma- 
ture winding  and  core  (which,  it  may  be  incidentally  stated, 
weigh  under  2Ib.)  and  the  field,  consistitig  of  138  double-pole 
magnets,  are  carried  on  well-shaped  gunmetal  discs  close  up 
to  the  bearing-point  of  the  shaft.  There  was  also  exhi- 
bited continuous-to-alteniating-current  transformer,  the 
design  and  purpose  of  which  is  to  change  a  continuous 
current  of  100  volts  and  eight  amperes  into  an  alternating 
current  having  an  KM  F.  of  100  volts  and  an  alternation 
rapidity  of  one  million  per  minute.  This  is  effected  by 
means  of  a  motor  driven  alternator,  the  requisite  alterna- 
tion frequency  being  obtained  without  an  excessive  speed 
by  rotating  the  field  and  armature  of  the  motor  in 
opposite  directions,  the  brushes  of  the  commutator 
proper  being  carried  by  the  field.  They  also  showed 
a  small  inductor  dynamo  and  motor  capable  of  giving 
at  the  low  speed  of  740  revolutions  per  minute  1  b.p. 
of   electrical    energy.      The   field    is    excited    by    one   or 

itro  ceUa  oi  a  atovago  uv  other  battery,  and  the  ofiiciency 


of  the  machine  exceeds  90  per  cent.  This  great  efficiency 
is  ascribed  to  the  close  conetruction  of  the  magnetic  field, 
and  the  fact  that  t.he  whole  of  the  metal  subject  to  even 
the  smallest  variation  of  magnetic  density  is  laminated. 
The  small  b  gh-tension  closed-magneuccircuit  transformer, 
also  exhibited,  has  been  already  described  by  us.  It  13 
for  use  tn  connection  with  supply  companies'  alternating 
current  circuits  to  raise  a  normal  E.M.F.  of  100  volts  to 
5,000  volU.  The  quantity  of  current  which  it  furnishes  at 
this  potential  ia  sufficient  to  very  brilliantly  illuminate 
vacuum  tubes. 

Testimonial  to  Prof.  Oarnett.— On  Saturday,  at 
the  Durham  College  of  Sciei»ce,  Newcastle,  an  interesting 
ceremony  was  held  to  present  to  Prof.  Garnett,  the 
principal,  a  handsome  testimonial,  in  the  sha|>e  of  two 
instruments  for  use  in  the  laboratory,  from  the  artisans  and 
others  who  had  attended  his  course  of  lectures  an 
"Pioneers  of  Electricity."  These  lectures  were  free,  and 
were  attended  by  over  700  electrical  engineers  and 
students.  The  instruments  were,  first,  Lord  Kelvin's 
multicellular  voltmeter,  reading  from  60  to  200  volts  ;  and 
second^  I/ord  Kelvin's  electrostatic  voltmeter,  reading  from 
200  to  4*000  volts — both  instruments  having  been  made  by 
Messrs.  White,  of  Glasgow,  and  reading  over  the  whole 
range  of  pressure  usually  employed  in  electric  lighting.  At 
the  presentation  Alderman  W.  H.  Stevenson  presided,  anl 
there  was  a  large  attendance.  The  proceedings  were  opened 
by  Prof.  Kyan,  of  Bristol,  who  gave  an  address  urging  the 
necessity  for  further  technical  education,  not  only  by 
Government,  but  by  the  municipalities.  Prof.  Ryan  quoted 
from  the  address  of  Dr.  Anderson,  president  of  the  Insti- 
tute of  Mechanical  Engineers,  who  said  that  the  6U|)eriorily 
of  foreign  engineers  was  due  to  the  fact  that  they  were 
theoretically  trained  before  they  were  put  to  practical  work. 
No  roan  had  devoted  himself  more  unremittingly  and 
unreservedly  to  the  service  of  the  working-man  than  Prin- 
cipal Garnett  had  done,  nor  had  anyone  done  it  so  unuslen- 
tatiouely,  and  with  so  little  leaven  of  unselfishness.  The 
presentation  which  th«y  were  about  to  make  showodthatthe 
working  men  of  Newcastle  appreciated  what  had  been  done  for 
them.  ThechairmansaidhebeIievedtbattheprinci[ur8action 
was  inspired  by  an  article  which  appeared  in  the  Keioi'iutle 
Chronicle  early  this  year,  in  which  it  was  said  that  it  would 
be  a  very  desirable  thing  if  Principal  Garnett,  01  some 
other  learned  luminary,  would  commence  a  series  of  public 
deliverances  on  the  practical  side  of  scientific  subjects. 
He  believed  that,  immediately  on  the  matter  being  repre- 
soTLted  to  Prof.  G-irnett,  and  an  intimation  being  given  to 
him  that  it  would  be  very  acceptable  to  the  intelligoDt 
artisan  classes  Lbat  he  should  organise  and  carry  on  such 
a  series  of  lectureSf  he  at  once,  with  that  readiness  and 
generosity  of  soul  which  was  one  of  his  charucteristicA, 
responded  to  it.  The  outcome  was  that  during  10  con- 
secutive weeks  Principal  Garnett  had  delivered  10  consecu- 
tive lectures — or  rather  20,  for  each  lecture  was  delivered 
twice  each  Saturday.  The  classes  had  consisted  of 
between  600  and  700  students,  half  of  whom  Prof. 
Garnett  had  met  each  Saturday  from  5  p.m.  to  6.30  p.m., 
and  the  other  half  from  7  p.m.  to  8.30  p.m.  In  point 
of  fact,  he  had  done  two  men's  work  without  grudging. 
Mr.  Thomas  Chandler,  on  behalf  of  the  subscribers,  pre- 
sented the  instruments  to  Principal  Garnett.  He  said  he 
fett  that  they  had  a  great  privilege  in  attending  the  lectures 
on  the  *'  Pioneers  of  Electricity."  The  matter  which  had 
been  put  before  them  had  been  culled  from  a  great  many 
sources.  By  biographical  extracts,  by  selections  from  their 
works,  by  lantern  illustrations,  by  anecdotes,  and  in 
some  cases  by  pertsonal  recolloctiuus  of  these  eminent  men, 
the   individuality    of    each  one   bad    been   most   vividly 
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placed  before  them  In  fact,  in  the  epitome  of  the 
labours  and  discoveries  of  each  pioneer,  Principal 
Garnott  had  uketi  them  by  gradual  stages  through 
the  whole  ranj^e  of  electrical  science  and  its  pursuit, 
from  the  simple  excitation  of  amber  up  to  the  intri- 
cate interacliona  of  electrical  currents,  magnets,  the 
magnetisation  of  light,  and  such-like  phenomena  ;  and  on 
the  theoretical  side,  equally,  from  the  original  conception 
of  a  spirit  residing  in  the  amber  up  to  the  most  advanced 
Bcientitic  hypothesis  of  to-day  as  propounded  by  Prof. 
Clerk  Maxwell.  He  asked  Princi()al  Garnett,  in  the  name 
of  the  students  attending  both  the  classes,  to  accept  the 
instruments  as  a  present,  through  him,  to  the  college, 
hoping  that  they  might  in  no  small  degree  be  a  help  not 
only  in  spreading  the  facts  of  electrical  science  as  already 
discovered,  but  also  in  increasing  their  knowledge  in 
the  domain  of  original  research.  Principal  Garnett,  who 
was  received  with  enthusiastic  cheering,  said  it  aflforded 
him  pleasure  which  he  could  not  express  to  accept,  both 
on  the  part  of  the  college  and  on  his  own  part,  that 
very  handsome  present.  He  expressed  his  most  sincere 
thanks  to  the  chairman  not  only  ior  the  words  ha  had 
spoken,  but  for  the  substantial  sympathy  which  he  had 
shown.  He  alluded  to  the  extensions  of  the  college 
which  were  to  cost  £20,000.  He  was  grateful  for  the 
gift  of  instruments  which  were  to  go  to  the  College 
of  Sciences  from  the  members  of  the  classes  attend- 
ing the  course  of  lectures  delivered  last  winter.  He 
was  extremely  glad  that  the  presentation  came  at  that 
moment.  An  attempt  had  been  made  to  raise  a  sum  of 
something  like  Xl.OOO  for  the  further  equipment  of  the 
physical  laboratory  with  valuable  instruments,  and  a 
promise  of  £300  had  been  received,  conditional  upon  £750 
being  raised  within  throe  months,  leaving  them  £450  to 
collect.  Those  presents  came  jual  at  the  right  time.  They 
were  instruments  which  were  in  the  list  for  which  they 
were  asking  the  money,  and  left  the  amount  yet  tu  be  sub- 
scribed only  some  £400.  Votes  of  thanks  to  Pruf.  Ryan 
and  to  the  chairman  terminated  the  proceedings. 

Oiraad's  Thermo-Eleotric  Stove. — A  correspondent 
to  the  Tirne,s  writes  :  *'  Ever  since  the  practical  introduction 
of  electric  lighting  in  our  midst  in  1878,  dynamic  elec- 
tricity has  proved  the  great  centre  of  attraction  to  elec- 
tricians, and  around  it  have  clustered  some  of  the  most 
brilliant  achievements  of  electrical  science  The  poten- 
tialities of  dynamic  electricity  appear  to  have  led  inves- 
tigators to  ignore  the  more  modest  claims  of  thermo- 
electricity as  a  source  of  light,  and  it  has  been  to  all 
intenu  and  purposes  neglected.  Of  late  years,  however, 
it  would  seem  to  have  attracted  some  attention  as 
afTording  a  possible  means  of  furnishing  both  light  and 
heat.  Hence  some  of  our  leading  electricians  have  in- 
vestigated the  principle  with  the  view  of  developing  it 
into  practical  usefulness.  Several  attem^ite  have  been 
made  to  utilise  it,  but  none  of  them  have  hitherto 
succeeded  commerciaUy.  Its  utilisation  has,  how- 
ever, now  been  accomplished  in  an  ingenious  manner  by 
Dr.  Paul  Giraud,  a  French  savant,  who  has  porfectod  a 
thermo-electric  stove  by  which  the  [mrposes  of  both  heating 
and  lighting  are  subserved.  Before  describing  this  tnvon- 
tion  it  may  be  as  well  to  point  out  that  the  principles  upon 
which  it  is  based  were  discovered  by  Prof.  Seebeck  in  1821. 
He  found  that  he  could  produce  an  electric  current  by 
heating  one  of  the  junctions  of  a  metallic  circuit  composed 
of  two  dissimilar  metals  soldered  together,  and  to  the 
current  thus  produced  he  gave  the  distinctive  name  of 
thermo-electric.  The  principle  was  further  developed  by 
Oersted  and  Fourier,  who  constructed  the  first  thermo- 
electric    battery,  which    was    again    improved    upon    by 


Nobili,  who  so  disposed  the  elements  as  to  combine 
a  large  number  of  them  in  a  small  space.  Thermo  elements 
are  well  adapted  to  produce  constant  currents,  and  on  this 
account  Ohm  used  them  in  the  experimental  establishment 
of  his  law.  The  utilisation  of  the  principle  has  since  been 
studied  by  Clamont,  Edison,  Gulcher,  and  others,  but  I  am 
not  aware  that  their  labours  have  resulted  in  the  introduc- 
tion of  a  thermo-electric  system  into  practice.  Dr.  Giraud's 
thermo-electric  stove  is,  as  its  name  indicates,  for  the  pro- 
duction of  heat  and  electricity,  the  current  being  used  for 
lighting  or  for  any  other  purpose.  A  portion  of  the  heat 
ia  utilised  in  producing  the  current  whilst  the  remainder 
serves  for  boating  purposes.  This  stove  consists  of  an 
inner  chamber  which  constitutes  the  stove  proper  and 
in  which  the  fuel  is  burned  upon  the  slow-combustion 
principle.  This  chamber  is  cylindrical,  and  around  it, 
at  a  given  distance  from  it,  are  arranged  the  elements  in  a 
series  of  rings  forming  the  battery  and  connected  up  from 
the  bottom  to  the  top  of  the  stove.  Outside  all  is  the 
stove  casing,  which  is  of  iron,  the  whole  resembling  an 
ordinary  closed  heating-stove.  The  elements  are  formed 
of  a  homogeneous  and  constant  alloy,  having  antimony  for 
its  base.  They  are  of  a  special  form,  and  are  connected 
together  by  plates  of  pure  copper.  They  are  arranged 
side  by  side  around  the  stove  and  from  top  to  bottom, 
their  sockets  being  placed  against  a  metal  tube  surround- 
ing the  combustion -chamber  of  the  stove.  This  tube, 
by  conductivity,  transmits  the  heat  of  the  stove  to  the 
elements  through  a  layer  of  asbestos  board  impregnated 
with  silicate  of  soda,  which  is  not  acted  upon  by  heat, 
and  which  serves  to  insulate  tho  elements  electrically. 
The  elements  arc  also  further  insulaterl  by  means  of  a 
paste  com|K>Eed  of  asbestos  and  silicate  of  soda.  At  their 
outer  extremities  the  elements  are  cooled  by  being  exposed 
to  the  action  of  a  current  of  air,  which  enters  by  openings 
formed  in  tho  base  of  the  stove  and  jxisses  away  by  an 
outlet  in  the  top  covej*.  Tho  current  is  taken  by  conduc- 
tors in  the  uisual  way  from  the  top  and  bottom  of  the 
battery,  aTid  ia  stored  tor  use  in  accumulators,  or  it  may  be 
used  direct  as  produced.  The  products  of  combustion  pass 
away  through  a  ttue  in  the  manner  common  to  closed 
stoves.  The  workiui;  of  one  of  these  stoves  is  shown 
at  the  ol^icQ  of  Messrs.  W.  R.  Renshaw  and  Co., 
Queen  Anne's-mansions,  Westminster,  where  it  is  fitted 
up  in  a  room  about  21ft.  square.  The  stove  is 
about  3ft.  high  and  20in.  in  diameter,  and  during 
24  hours  will  generate  sufficient  current  for  the 
supply  of  one  incandescent  lamp  of  8  c.p.  for  30  houn,  or 
10  such  lamps  for  three  hours.  Six  lamps  of  8  c.p.  each 
are  supplied  by  it,  an  excellent  light  being  given.  The 
heating  power  of  the  stove  is  far  above  that  necessary  for 
the  room  in  which  it  was  placed.  An  important  feature  of 
the  triraud  stove  is  the  remarkable  economy  which  is 
claimed  for  it.  The  fuel  consumption  ia  stated  to  be  only 
401b.  of  u  mixture  of  anthracite  coal  and  coke  per  24 
hours,  the  cost  of  which  is  about  5d.  The  stove  can  also 
be  run  upon  anthracite  or  coke  alone.  This  stove  has  been 
tested  by  Prof.  E.  Hospitalier,  of  Paris,  who  reports  that 
its  E.M.F.  is  about  40  volts  on  open  circuit,  and  over  four 
amperes  on  short  circuit  at  an  internal  resistance  of  about 
10  ohms.  During  the  day,  when  the  current  is  not  re- 
quired for  lighting,  it  is  stored  as  produced  in  accumulators 
of  eight  cells,  and  the  charge  is  regular  at  from  17  to 
18  volts  and  from  two  to  two  and  i-half  amperes.  For 
electro-deposition,  where  the  voltage  required  is  not  so 
high  as  for  lighting,  the  stove  is  constructed  with  a  smaller 
number  of  elements.  The  stoves  are  made  of  any  size  or 
power,  and  can  be  arranged  to  utilise  the  waste  heat  from 
ratiges  or  other  beat-producing  sources." 
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VIL— THE  DYNAMO. 

(CofUinued  from  page  4^7.) 

The  following  figures  are  exact  measureuenU  taken 
from  various-sized  continuous  current  machines  for  incan- 
descent lighting  :  The  smallest  is  an  ei^ht-kilowatt 
dynamo  having  an  output  uf  SO  amperes  at  100 
volts.  There  are  four  brusbea,  two  being  positive 
and  two  negative,  the  dimensions  being  IScm.  long  by 
5cm.  wide  by  'Scm.  thick;  the  width  of  the  eegmenta  of  the 
commutators  is  '5cm.;  the  width  of  the  insulating  strips 
between  the  segments  is  '1cm.  These  brushes  being  only 
thirit  tbey  make  contact  at  an  angle  uf  GOdeg.  instead  of 
45deg.;  calculated  out,  the  contact  surface  oi  each  brush 
comes  to  about  3  square  centimetres ;  each  brush  carries 
at  full  load  40  amperes,  therefore  the  current  density  at 
the  contact  surface  works  out  to  about  13  amperes  per 
square  centimetre.  For  a  larger  machine  of  40  kilowatts, 
having  an  output  of  400  amperes  at  100  volts,  there  are 
six  brushes  in  all,  whose  dimensions  in  centimetres  are 
18  X  5'3  X  '9  ;  the  segments  are  '15cm.,  the  insulating  strips 
1cm.,  the  contact  surface  of  each  brush  i»  about  G'73s(|uare 
centimetres,  and  at  full  load  curries  133  amperes,  and 
has  a  current  density  of  20  aniptf^res.  The  laj'gest 
machine^  of  100  kilowatts,  has  an  output  of  1,000  anif»eres 
at  100  volts.  Dimensions  of  brushes  in  ccntinjetres  aiu 
18x5*3x1 — 12  brushes  are  provided;  the  segments  are 
2'8cm.,  the  insulating  strips  *15cm.,  the  contact  surface 
of  each  brush  is  7 '47  square  centimetres,  and  at  full  load 
carries  16()  amperes,  hence  its  current  density  is  22  aTn{>6reB 
per  squate  centimetre.  The  brushes  being  broad  enough 
to  make  contact  with  two  segments  together  by  bridging 
across  the  insulating  strip,  the  circuit  is  not  broken^  since 
the  brush  touches  one  segment  before  leaving  the  other. 

Gauze  or  wire  brushes  require  to  be  taken  out  of 
their  holders  and  examined  every  day,  and,  as  a 
rule^  it  will  be  found  that  they  will  run  20  to  30 
hours  before  they  require  ratrimming.  The  contact 
face  becomes  worn  to  a  alight  curve  coacontrtc  witb 
the  commutator,  and  when  oil  is  used  on  the  com- 
mutator, or  when  it  is  in  a  dirty  condition,  the  brush  face 
will  have  a  black  slimy  coat  of  carbonised  oil  and  grit ;  in 
any  case,  the  face  when  dirty  must  be  rubbed  over  with 
emery-cloth  and  brightened  up.  When  the  face  is  worn  or 
burnt  away  unevenly,  it  must  be  filed  up  true,  and  for 
this  purpose  it  is  well  to  have  a  wooden  block  in  which  to 
fix  the  brush  ;  this  block  consists  of  two  pieces,  both 
sha[)ed  at  one  end  to  45deg.,  the  back  part  has 
a  groove  cut  in  it  just  wide  and  deep  enough  to  receive 
the  brush,  while  the  front  part  covers  the  brush,  which 
is  thus  enclosed  in  the  block.  The  block  holding  the 
brush  id  put  in  a  vice,  and  the  face  of  the  brush  can  then 
be  filed  up  perfectly  true  and  to  the  right  angle.  When 
the  brushes  are  well  and  regularly  looked  after,  they  very 
•seldom  require  shaping  with  the  file.  All  that  is  necessary 
16  to  clip  ofl'  the  fringed  ends  and  corners  with  a  sharp  pair 
of  scissors  or  bhears.  It  is  the  toe  of  a  brush  that  reipurcs 
clipping,  and  the  writer  finds  it  a  very  good  test  with  gauze 
brushes  to  hold  them  u[)  to  the  tight  with  their  back  towards 
you  ;  if  the  toe  is  feathered  out  so  that  there  is  only  one 
layer  of  gauze  at  the  tip,  or  if  it  can  bo  clearly  seen  through, 
then  cut  of!*  this  |>art,  and  always  roiuid  of!'  the  two  corners 
of  the  toe.  On  replacing  the  brushes  in  their  holders,  the 
greatest  care  must  be  taken  to  see  that  the  contact  tace 
makes  [>erfect  contact.  If  the  brush  bo  pu&hed  too  far 
forward  it  will  touch  at  the  heel  and  not  at  the  toe,  and  if 
it  is  not  forward  enough  it  will  touch  at  the  toe  Jtrnl  not 
at  the  heel.  The  brush  must  also  bo  put  irt  purfectly 
straight,  so  that  it  lies  at  right  angles  to  the  length 
of  the  commutator.  A  lighted  lamp  should  be  provided  | 
when  adjusting  the  brushes,  so  that  by  placing  it 
just  under  them  the  contacts  can  be  clearly  seen  and 
scrutinised. 

When  adjusting  ihu  negative  bru^ihes,  which  arc  usually 
utiderncHth    the   com  mutators,   the    uegative-biush    cable 


should  be  disconnected,  also  the  positive  if  neeeesary, 
and  the  rocker  can  then  be  swung  right  round, 
thus  bringing  the  iwgative  brushes  into  the  place  of  the 
positive,  where  they  can  be  adjusted  in  a  satisfactory 
manner,  and  with  more  personal  comfort.  Sheet-metal 
brushes  require  scarcely  any  attention  :  simply  clip  off  the 
feathered  ends  and  wipe  them  with  a  linen  rag. 

Whether  driving  by  belt  or  direct,  always  start  the 
engine  before  putting  the  brushes  down  on  the  commu- 
tator, and  never  put  the  full  load  on  the  dynamo 
suddenly  or  altogether ;  have  the  circuit  switches  open, 
when  the  main  switches  are  put  on,  and  then  as  the 
machine  takes  the  load,  the  several  circuits  may  be 
switched  in.  Owing  to  the  magnetising  ofiect  of  the  arma- 
ture coils,  the  armature  soft  iron  core  becomes  an  electro- 
magnet, one  side,  that  which  is  near  to  the  north  pole  of  the 
field  magnets,  being  of  south  polarity,  while  the  other  side 
18  of  north  polarity.  The  result  is  that  the  two  magnetic 
fields  belonging  respectively  to  the  field  magnets  and  the 
armature  core  react  on  each  other,  and  where  the  lines  of 
force  of  the  first  would  run  horizontally,  those  of  the 
armature  core  would  run  vertically  ;  but  the  former  being 
very  much  stronger  than  the  latter,  the  resultant  field  lies 
a  Httte  out  of  the  horiisontal^  the  lines  of  force  being  shifted 
round  a  small  angle  in  the  same  direction  as  the  direc- 
tion of  rotation  of  the  armature,  and  since  the  brushes 
must  be  placed  at  right  angles  to  the  lines  of  force,  hence 
they  must  be  shifted  forward  likewise.  The  heavier  the 
load  the  more  magnetised  becomes  the  armature  core  (within 
certain  limits),  consequently  the  more  must  the  brushes  be 
shifted  foiward.  This  movement  forward  is  technically 
called  giving  a  '' lead  '  to  the  brushes;  for  full  load  the 
lead  does  not  amount  to  more  than,  say,  lodeg.  beyond  the 
vortical  lino,  but  this  varies  a  good  deal  in  various 
machines.  The  proper  amount  can  only  be  determined  by 
practice^  and  the  beat  lead  is  found  when  the  brushes  are 
moved  to  a  non-sparking  position.  As  the  load  varies  on 
a  machine  it  is  necessary  for  the  dynamo  attendant 
to  shift  the  brushes  slightly  by  giving  them  an  increase  of 
lead  when  the  load  increases,  iud  a  decrease  of  lead  whei 
it  decreases. 

When  shutting  down  a  machine,  reduce  the  load  gradu- 
ally by  easing  down  the  engine,  then  when  the  lamps 
are  almost  out,  or  a  very  small  current  is  flowing,  the 
circuit  or  circuits,  if  several,  may  be  opened  ;  this  pre* 
vents  heavy  sparking  at  the  switches  and  the  tendency  for 
the  engine  to  race.  Before  stoppings  lift  the  brushes  off  the 
commutator,  otherwise  the  biushes  will  be  damaged  in  the 
event  of  the  engine  making  a  backward  motion,  which  it 
often  does.  When  the  brushes  have  been  lifted  up  the  com- 
mutator must  be  rubbed  with  emery-cloth,  a  fairly  slow 
speed  being  maintained  ;  this  polishes  up  and  smoothena 
the  commutaton  After  the  emery-cloth,  a  clean  duster 
must  be  applied.  Waste  should  never  be  employed  for 
cleaning  or  polishing  the  commutator,  bnishholder,  or  any 
such  parts,  neither  should  fluffy  cloth  ;  linen  only  should 
be  used,  because  this  does  not  leave  any  threads  or  fluff 
behind,  and  it  wipes  clean.  The  brushes  should  then  be 
inspected,  and  trimmed  and  adjusted,  if  necessary.  It  is 
advisable  to  get  all  this  done  at  once,  after  the  machine  is 
sto}>ped,  so  that  the  dynamo  is  perfectly  ready  to  be  re- 
started at  a  moment's  notice,  for  in  central  stations  there 
is  no  knowing  when  a  machine  may  be  wanted — the  load 
may  run  up,  due  to  a  fog,  thunderstorm,  etc.,  or  anything 
occurring  out  of  the  usual,  ench  as  breakdown  of  a 
machine,  etc.  The  commutator  should  be  provided 
with  a  suitable  covering  to  protect  it  when  the  machine  is 
shut  down.  Lastly,  all  connecting  wires  should  be 
examined^  to  see  that  they  are  firmly  fixed,  because 
termitial  screw  -  bolts  sometimes  work  loose  duo  to 
vibration,  especially  in  shiplighting  plants  ;  shunt 
coils  and  (»ther  tine  wires  leading  to  rheostats,  regu- 
lating gear  should  be  particularly  examined,  and 
also  occasionally  during  running — these  fine  wires  are 
not  always  so  well  fixed  as  the  larger  ones.  The  connecting 
screws  being  small  will  not  stand  much,  and  tboy  seem  to 
get  loose  more  than  the  others. 

Sparking  ut  the  brashes  arises  from  several  cauees, 
chiefly,  however,  to  neglected  state  of  brushes  and  com- 
mutator,  buch  as  bad   trimming,  bad  adjustmetit.   rough 
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eommntator,  etc.  Some  arise  from  the  way  in  which  the 
iynamo  is  made,  and  these,  of  course,  cannot  be  rectified 
without  altering  the  construction  of  the  machine.  The 
most  likely  causes  are  classed  as  below  : 

(I)  Badly-designed  dynamo. 

^2)  A  badly- wound  armature,  giving  an  irregular  rise  and 
fall  of  £.M,F.  round  the  commutator 

(3)  Defective  insulation  id  the  field-magnet  coils. 

(4)  Defective  insulation  in  the  armature  coils. 

(5)  Defective  insulation  across  commutator  segments 
caused  by  foreign  ingredients,  such  as  copper  dust^  film  of 
carbonised  oil,  grit,  etc.»  bridging  across. 

(6)  Kough  and  uneven  surface  on  the  commutator. 

(7)  Bad  condition  of  brushes,  defective  contactor  adjust- 
ment. 

(8)  Loose  connections,  terminal  screws,  etc, 

(9)  Too  heavy  a  load  for  the  machine. 

(10)  Leakage  of  current,  due  to  bad  insulation  of  the 
circuit  or  the  machine,  thereby  causing  a  heavier  current  to 
Row  than  what  is  utilised. 

(II)  General  dirty  condition  of  commutator,  brush  gear, 
Btc. 

If  it  becomes  desirable,  such  as  through  a  lengthened 
run,  to  trim  the  brushes  whilst  the  machine  is  running,  one 
brush  may  be  taken  out  at  a  time.  The  brush  should  first 
be  raised  off  the  commutator  very  slowly  to  see  if  the 
rest  will  carry  the  current ;  should  violent  sparking  occur, 
the  brush  should  be  put  down  again,  then  if  it  is  imperative 
that  the  brush  should  be  trimmed,  the  others  must  be 
rreased  down  in  the  meanwhile. 


(To  be  conHnued,) 


preasec 

Llternate-current  transformer  design. 

■  BY  R.  W.  WEKKES,  WHIT.SCH,,  A,M.I.C.K. 

The  reliable  information  available  on  the  subject  of 
Utemate-current  transformers  has  until  recently  been  very 
•canty.  When  the  high-tension  system  of  distrtbution, 
with  transformers  in  parallel,  was  introduced  some  eight 
years  ago,  the  good  points  of  the  transformers  as  then 
made  were  much  exaggerated.  It  was  generally  stated 
that  the  efficiency  at  all  loads  was  very  high,  and  that  the 
current  taken  by  the  primary  when  no  lamps  were  on  the 
secondary  circuit  was  so  small  as  to  be  almost  negligible. 
This  last  statement  may  be  excused  to  some  extent  when  it 
is  remembered  that  small  currents  measurement  could  not 
then  be  made  so  readily  as  now.  Still,  the  engineers  in 
charge  of  central  stations  have  found  that  the  small  currents 
required  to  energise  each  transformer  soon  become  a  serious 
item  in  the  cost  of  production.  In  consequence  of  their 
experience  they  now  specify  what  the  various  transformers 
should  be  capable  of  doing,  and  by  raising  the  standard  of 


their  requirements  induce  the  makers  to  make  further 
perfections. 

The  faults  existing  in  the  early  designs  of  transformers 
may  be  briefly  summarised  as  follows  :  Bad  regulation,  that 
ia,  the  pressure  at  the  secondary  terminals  varied  consider- 
ably with  the  load.  Hence,  when  the  primary  circuit  was 
supplied  at  a  constant  difference  of  jtotential,  the  consumer 
found  that  the  voltage  fell  as  he  increased  the  number  of 
the  lamps  burning.  This  fault  was  partly  overcome  by 
increasing  the  primary  voltage  slightly  when  the  load 
came  on,  but  this  does  not  remove  the  fault  unless  all 
consumers  take  the  full  load  at  the  same  hours.  Other- 
wise, in  some  installations,  a  few  lamps  might  be  seriously 
overrun  by  the  rise  in  pressure. 

Another  more  important  fault  was  the  comparatively 
large  current  taken  by  the  primary  when  there  was  no 
load  on  the  secondary.  This  is  duo  in  a  large  measure  to 
the  loss  by  hysteresis  and  Foucault  currents  in  the  iron 
core,  which  in  some  of  the  early  transformers  amounted 
to  from  10  to  20  per  cent,  of  the  total  output.  In  addition 
to  these  two  principal  failings,  there  were  several  others  in 
a  large  measure  resulting  from  them,  such  as  the  high 
temperature  of  the  transformer  even  when  not  loaded, 
faulty  insulation  between  the  two  windings,  etc. 

The  various  makers  have  since  that  time  done  much  to 
reduce  these  faults  to  a  minimum,  but  the  methods  used  to 
this  end  and  the  general  practice  of  the  design  of  trans- 
formers  is  still  known  to  comparatively  few.  This  is  partly 
due  to  the  tendency  amongst  many  writers  on  the  subjects 
to  treat  transformer  design  as  a  field  for  mathematical 
exercise.  Ia  this  way  a  lot  of  really  unnecessary  mathe- 
matics is  often  introduced  which  frightens  the  great 
majority  of  electrical  engineers. 

The  recent  paper  by  Dr.  Fleming,  read  before  the  Insti- 
tution of  Electrical  Engineers  in  November  last,  formed 
the  moat  practical  contribution  to  the  literature  on  the 
subject.  The  list  given  in  the  paper  of  the  actual  losses  in 
some  18  different  transformers  is  a  rough  guide  as  to  what 
may  be  expected  of  the  modern  transformer.  It  must  be 
remembered  when  examining  the  table,  which  is  given 
below,  that  the  transformer-makers  are  rapidly  improv- 
ing their  manufactures,  and  hence  some  of  the  results  may 
be  already  out  of  date.  The  comparison  of  the  Ferranti 
transformers  made  in  1892  with  those  of  1885  will  show 
the  vast  difference  between  the  old  types  and  those  per- 
fected by  careful  study. 

In  addition  to  the  columns  found  in  Dr.  Fleming's 
table,  I  have  added  five  others,  showing  the  percentage 
of  magnetising  current  and  iron  loss  in  each  case,  and  also 
the  figures  relating  to  the  regulation  of  the  various  trans- 
formers which  are  taken  from  other  parts  of  the  same  paper. 
In  this  form  the  list  is  of  great  value  for  reference  when 
getting  out  new  designs. 

The  importance  of  reducing  the  iron  loss  will  be  seen 
when  it  is   remembered  that  an  average  private  house 


List  of  Tbansfokk^  Tested  bt  Dh.  FusmmQ, 
'^-'  =  83. 
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Transformer. 


fermnti  (1886  type)  .... 

■  •*  •••■ 

I  •»  •••• 

t  »t  ■•■• 

,        (1885  rewound). 
,        (1892  type)    .... 

•  n  •••■ 

(1 892  rewound) 
Swinburne  Hedgehog.... 

It  H  •••' 

Weetinghouse 

Mordey  Brueh 

ti            1 1        •••     .■■•••1 
ThomBon-HouBlon    


Mftzimum 

output  in 
watts  from 
secondary. 


1,875 

3,750 

7,500 

11,260 

15,000 

3.750 

7,«)0 

U,2S0 

15,000 

U,250 

3,000 

6,000 

6,500 

6,000 

750 

4,fiU0 

4,000 


Magnet' 

ifling 
current 

in 
omperee. 


■18 

■as? 

^25 
•34 

■57 

■n 

•076 
■076 
112 
103 

74 
12160 
■06 
•076 
•0317 
■083 
*U6 


Primary 

volte. 


2,416 
2.4O0 
2,435 
2,447 
2,3JS9 
2,400 
2.4O0 
2,400 
2,400 
2,400 
2,400 
2,400 
2,400 
2,400 
2,392 
2.400 
2,400 


Power 

absorbed 

in  watte 

at  no 

load. 


288 

540 
444 
578 
1,019 
233 
138 
148 
228 
228 
112 
165 

95 
140 

61-5 
108 
152 


Appa- 
rent 
wattaat 
no  load. 


432 

808 

600 

816 

1,368 

264 

180 

182 

269 

247 

1,775 

2,920 

120 

182 

76 

199 

348 


Power 
factor. 


Iron  lo«8 

in  pe 

cent,    of 

full  load, 


'68 

•74 

■70 

•75 

-88 

•77 

81 

•85 

-92 

•063 

•06 

79 

'77 

•81 

■54 

•61 


Ma^et- 
iinng 

current 
in  per 
cent,  of 

full 
current. 


15-4 

14-6 
5-9 
515 
6-8 
62 
1-84 
1-31 
1-52 
202 
3-73 
2-75 
1'46 
2-33 
8-2 
24 
38 


Total 

drop  at 
full  load 
in  voltA. 


23 

21-6 
8-1 
7-4 
91) 
7-0 
2-4 
1-61 
1-79 
2-2 

69  "0 

47 -5 
1-85 
305 

10-2 
4-42 
8-7 


16 


2-4 

34 
21 
2  2 
32 

24 

1-8 

3-3 
1-9 


Copper 
drop  in 

TOttS. 


Leakage 

drop 
in  yolta. 


1'9 


216 

275 
1-65 
178 
2-23 

1-36 
176 

2-47 
1*83 


i25 

•65 

'45 
42 

•97 
102 

'83 
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takes  from  five  to  twenty  Board  of  Trade  units  per  year 
per  8-c.p.  lamp  inetalled.  If  we  consider  a  house  having 
120  of  such  lamps  fixed,  it  might  safely  be  supplied  by  the 
second  transformer  on  the  list.  During  the  year  it  mi°:ht 
take  and  pay  for  13  unite  per  lamp,  or  120  x  13  =  1,560 
units  for  the  whole  supply.  But  the  transformer  has  146 
per  cent,  of  iron  loss,  or  wastes  545  watts  continuously. 
Taken  over  the  8,760  hours  in  the  year,  this  amounts  to 
545  X  8,760  ^^.^  ^  ^^g^  ^^^^     j,^^^  ^^^^  ^^^^  ^^^^ 

1.000 
times  the  quantity  paid  for  has  to  be  generated.  The  effici- 
ency of  distribution  is  then  ~^ —  =  24'6  percent.,  neglect- 

6,320 
ing  the  loss  in  the  line    Now,  if  the  iron  loss  were  reduced 
to  2  percent.,  which  may  be  reasonably  expected,  the  waste 

in  the  iron  is  then  — ^ — ! —  »  655  units :  so  that,  neg- 
1.000  ^ 

lecting  copper  loss,  the  efficiency  of  distribution  risea  to 

70  per  cent. 

With  other  consumers,  such  as  clubs  and  shopkeepers, 
those  figures  will  rise  to  a  much  higher  value,  considerably 
over  90  per  cent,  if  the  load  is  steady  for  any  length  of 
time. 

The  copper  loss  is  important  at  full  toad,  but  de- 
creases as  the  square  of  the  current  used,  and  so  may  be 
neglected  at  light  loads.  Thus,  if  the  copper  loss  is  2  per 
cent  at  full  load  it  falls  to  '5  per  cent,  at  half-load,  '125  per 
cent  at  one-ouarter  full  load,  and  to  '02  per  cent,  at  one- 
tenth  of  full  load.  Hence  the  regulation  required  doea 
more  to  deteimine  the  copper  loss  than  the  consideration 
of  the  actual  waste  in  the  copper  circuits. 

Before  going  into  the  actual  calculation  of  a  transformer 
it  will  be  well  to  give  a  short  description  of  the  funda- 
mental principles  involved.  The  discovery  by  Faraday 
that  any  change  of  induction  in  an  iron  core  surrounded 
by  a  coil  of  wire  caused  an  instantaneous  E.M.F.  in  the 
wire,  is  employed  in  transformers,  aud  the  E.M.F.  is  made 
practically  continuous  for  heating  and  lighting  purposes  by 
an  ever-changing  induction  in  the  iron.  The  elementary 
transformer,  Fig.  1,  coastBts  of  an  iron  circuit,  C,  and  two 
copper  circuits,  P  aud  S,  so  arranged  that  the  fluctuating 
current  in  the  primary,  P,  causes  a  change  of  induction  in 
the  iron  core,  which  again  sets  up  a  current  in  the  other 
copper  circuit,  S. 

It  is  in  determining  the  best  relative  proportions  of  these 
circuits  for  any  given  result  that  the  art  of  the  designer 
has  to  be  applied.  Be  is  always  dependent  on  the  iron 
manufacturer  for  the  quality  of  the  iron  he  uses,  and  needs 
to  keep  a  constant  watch  by  testing  the  iron  as  it  is 
delivered.  In  spite  of  this  disturbing  and  every  altering 
element  in  the  sequence  of  the  designs,  it  is  wrong  to 
blame  the  iron  manufacturer  for  all  the  faults  which  may 
occur,  as  is  often  done.  The  relative  value  of  two  do&igns 
is  not  altered  much  by  a  change  in  the  quality  oi  the  iron 
used.  Hence,  the  calculations  made,  if  carefully  recorded, 
together  with  the  quality  of  iron  assumed,  have  always  a 
relative  value,  and  can  easily  be  altered  to  show  the  im- 
provement made  in  the  transformer  if  a  better  brand  of 
iron  can  be  obtained. 

In  the  following  investigations  it  is  assumed  that  the 
E.M.F.  curve  of  the  alternator  follows  the  simple  sine  law. 
This  is  strongly  objected  to  by  some  writers,  who  advocate 
the  method  of  taking  the  actual  curves  from  the  alternators 
with  which  the  transformers  have  to  be  used.  The  pub- 
lished curves  of  alternators  made  in  England,  however, 
difler  very  slightly  from  the  cur\'e  of  sines,  and  the  time 
wasted  in  hunting  up  curves  and  introducing  the  correc- 
tions from  them  in  the  formulfe  would  not  be  worth  the 
slight  additional  accuracy  obtained.  The  makers  would 
not  think  of  altering  their  stock  patterns  for  so  slight  a 
difference  in  the  working  conditions  as  will  be  found 
between  the  E  M.F.  curves  of  different  types  of  alternators, 
and  hence  it  is  better  in  every  way  to  work  on  the  above 
aisuroption. 

The  E.M.F.  generated  in  a  coil  of  wire  through  which 

the  induction  is  varied  is  equal  to  the  product  of  the  number 

of  turns  into  the  rate  of  change  of  the  induction,  all  these 

9uantities  being  expressed  in  absolute  units.     From  this 

Jutr  jt  foIJuwa  thnt  in  a  transformer  the  volts  as  measured 


in  a  Cardew  voltmeter  are  given  for  the  primary  circuit  by 

the  expression — 

where  f,  «the  E.M.F.  as  defined  above,  in  the  primary  ; 
/^^,=  the  E.M.F.  as  defined  above,  in  the  secondary ; 
F  =  the  maximum  total  flux  =^  |i  x  a  ; 
r/  —  the  area  of  the  iron  in  the  core ; 
V  =  the  maximum  induction  in  the  core  ; 
Tj  =  the  number  of  turns  in  the  primary  ; 
T.^  =  the  number  of  turns  in  the  secondary  ; 
/i  =  the  number  of  complete  periods  per  second- 
that  is,  an  oscillation  to  and  fro  ; 
10"^  being  the  coefficient  which  reduces  the  E.M.F. 
from  absolute  units  to  volts. 

The  above  formula  can  be  best  remembered  as 

«j-4*46Frj»10  8     ....    (1) 

Similarly  the  E.M.F.  in  the  secondary  is  given  by 
«2=4-45F  T^nlO  \ 

Dividing  one  by  the  other  we  get 

or,  that  the  number  of  turns  wound  on  each  coil  muat  be 
made  proportional  to  the  voltage  required  iu  the  windings. 


Fio.  S, 


It  is  also  seen  that  with  a  fixed  frequency  and  number  of 
turns^  any  given  voltage  is  produced  by  a  definite  flux 
through  the  core.  A  mental  picture  of  the  equilibrium 
maintained  is  useful  in  making  this  clear.  When  the 
secondary  circuit  is  open  we  require  that  the  back  E.M.F. 
in  the  primary  shall  ri.se  to  a  value  almost  equal  to  the 
potential  difference  applied,  otherwise  a  large  current  will 
pass  ;  but  a  large  current  in  the  primary  with  the  secondary 
open  means  that  the  core  of  the  transformer  will  be  strongly 
magnetised,  and  hence  give  a  very  large  back  E.M.F.  Thus, 
when  the  magnetising  current  has  risen  to  such  a  value  as 
to  produce  the  flux  given  by  the  formulae  above,  no  further 
rise  is  possible,  as  it  would  cause  the  transformer  to  givs 
}K>wer  back  to  the  mains  because  of  the  back  E.M.F.  being 
higher  than  that  on  the  mains. 

From  these  considerations  it  also  follows  that  the  indoc- 
tion  in  the  core  must  be  practically  constant  at  all  loads, 
because  the  primary  circuit  is  supplied  at  constant  potential. 
Thus  while  the  primary  current  is  increased  by  loading  the 
secondary,  the  resultant  magnetising  current  must  be  ths 
same.  This  ts  explained  by  the  fact  that  the  primary  and 
secondary  currents  practically  oppose  each  other  in  their 
action  on  the  core. 
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Fig.  2  shows  the  condition  of  ftfifaire  when  the  transformer 
is  loaded. 

f  «i  represents  in  magnitude  and  direction  the  primary  volt- 
age applied  ; 
i^  is  the  primary  current,  which  lags  a  little  behind  e-^  ; 
1*2  is  the  secondary  current,  which  ip  practically  opposed  in 

^  phase  to  e^  ; 
the  secondary  E.M.F.,  would  be  in  the  same  line  pro- 
vided the  external  load  is  non-inductive. 
The  resultant  of  ij  and  t^  obtained  by  the  usual  con- 
etruction  is  0/>,  which  represents  the  current  actually  re- 
quired to  magnetise  the  iron.  This  ia  here  called  v ,  as 
the  permeability  of  the  iron  determines  its  magnitude. 
Now  ij  can  be  split  up  into  two  components,  Oa,  0^  by 
projection  ;  of  these  two,  0  a  represents  the  power  given  to 
the  primary,  and  when  multiplied  by  ^j,  gives  the  actual 
power  in  watts. 

Now  when  the  secondary  circuit  is  open>  the  only  load 
on  the  primary  will  be  that  due  to  the  hysteresis  and  the 
Foucault  currents  in  the  core.  So,  in  Fig.  3,  if  we  put  up 
O  a  such  that  O  a  x  «^  equals  the  watts  wasted  in  the  core, 
and  then  make  O  h  the  same  as  in  Fig.  2,  we  get  the  re- 
sultant of  these  two  currents  in  Dc.  The  scale  is  larger 
than  that  in  the  last  ^gure  for  sake  of  clearness.  Hence 
0  c  represents  the  current  actually  taken  by  the  trans- 
former when  the  secondary  is  open.  These  two  components 
can  be  calculated  if  the  permeability  of  the  iron  and  its 
loss  by  hysteresis  and  Foucault  currents  at  different  induc- 
tions have  b<)en  obtained.  The  total  watts  lost,  as  obtained 
from  the  curves,  are  divided  by  e^  to  get  tn- 

From  the  value  of  ft  for  the  iron  as  the  induction  used 
we  get  by  first  principles  that 


i    -       *^ 


tere  i  »  the  mean  length  of  the  path  taken  by  the  induc- 


tion in  centimetres  ; 
IB  =  the  maximum  induction  in  C.G.S.  units  ; 
fi  -  the  permeability  of  the  iron  at  that  induction  ; 
r^  =  the  number  of  turns  on  the  primary  coil. 

The  ratio  of  the  current  takefi  by  the  transformer  at  no 
load  to  the  current  actually  required  for  the  hysteresis  has 
been  called  the  "  iM>wer  factor  "  by  Dr.  Fleming,  and  this 
gives  us  the  factor  by  which  the  aj)[>arent  watts  have  to  be 
multiplied  to  get  the  true  watts  waHted.  For  good  closed- 
circuit  transformers  this  factor  varies  from  '60  up  to 
nearly  90. 

As  regards  the  curves  of  iron  losses.  These  should  be 
carefully  obtained  for  each  sample  of  iron  used  in  the 
transformers.  It  is  [>cssible  to  subdivide  the  loss  into 
two — that  due  to  eddy  currents  in  the  irori^  and  that  due 
to  hysteresis  pure  and  simple.  Mr.  0.  P.  Steinmeta  has 
worked  continuously  at  this  subject  for  t^ome  years,  and 
concludes  that  the  hysteresis  losses  vary  as  the  freqtiency 
and  as  the  \  0th  power  of  the  induction,  or  II  =  n  n  "S'*' ; 
while  the  Foucaidt  currents  vary  as  («  ^)2^  or  F  =  t  (n  |B}^, 
where  a  and  />  are  constants. 

The  simplest  way  is  to  calculate  the  Foucault  current 
loss,  which,  if  the  area  is  well  subdivided,  is  not  a  large 
|rercentage  of  the  whole,  and  then  to  get  the  hysteresis  loss 
by  subtraction.  For  instance,  using  the  generally  accepted 
formulfe,  the  eddy  currents  in  a  pound  of  iron  subjected  to 
an  induction  of  4,(X)0  at  a  frequency  of  100  complete  periods 
per  second  works  out  to  *08  watt  if  the  plates  are  10  mils 
thick,  and  to  '18  watt  if  the  plates  are  15  mils  thick.  The 
wutts  loss  per  pound  in  hyatereaia  will  vary  about  the 
^TTgi'w  of  one  watt  per  pound,  being  mnre  or  less  according 
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to  the  quality  of  the  iron.  So  that  with  the  thin  plates 
the  eddy-curreut  loss  is  under  8  per  cent,  of  the  total.  It 
is  also  convenient  to  plot  the  total  iron  loss  for  a  given 
frequency  at  different  inductions,  and  it  is  proposed  to  add 
such  a  curve  for  reference. 

(To  be  continued,) 


OVERHEAD  WIRING  FOR  SMALL  TOWNS. 

BY  E.  H,  T, 

Considering  the  large  and  increasing  number  of  small 
towns  that  have  adopted  overhead  wiring,  it  is  strange 
how  little  data  exists  as  to  the  best  methods  of  carrying 
out  such  work.  The  number  of  small  plants  designed  for 
overhead  distribution  that  are  sent  from  this  country  to 
Spain^  Fortu^al^  and  South  America  would  surprise  many 
whose  lines  run  more  in  the  direction  of  provisional  orders 
and  underground  conduits. 

The  idea  seems  to  be  that  anything  is  good  enough  for 
overhead  work,  and  that  it  is  an  obsolete  means  of  distri- 
bution which  it  is  not  worth  while  to  improve.  Perhaps, 
therefore,  a  few  considerations  on  the  subject  would  not  be 
out  of  place,  it  being  understood  that  these  remarks  apply 
especially  to  the  countries  above  mentioned.  The  general  con- 
ditions of  the  lighting  are,  of  course^  of  the  first  importance. 
The  supply  of  current  for  private  lighting  is  usually  by 
contract,  and  it  is  generally  found  necessary  to  cut  off 
the  light  at  a  certain  hour,  say,  1  a.m.,  to  avoid  careless 
waste,  and  so  diminish  the  price.  Supply  by  meter  in  most 
cases  would  yield  moat  unsatisfactory  returns.  The  street- 
lighting  is  also  frequently  a  somewhat  uncertain  factor. 
It  may  be  switched  off  on  moonlight  nights  or  at  a  certain 
hour  of  the  morning.  These  conditions  entail  separate 
circuits  for  private  and  public  lighting,  and  a  third  circuit 
may  be  necessary  in  special  cases  for  Government  buildings, 
hotels,  and  such  like.  Some  form  of  series  street-lightiog 
is  usually  adopted  in  such  cases,  small  groups  of  high- 
voltsge  lamps  being  preferable  to  larger  circuits  of  low- 
resistance  lamps.  There  are  three  methods  of  overhead 
distribution :  by  posts  in  the  streets,  by  standards 
on  the  roofs,  and  by  wall  brackets.  Where  the 
town  is  well  laid  out  in  squares  or  straight  streets, 
it  would  be  difficult  to  suggest  anything  better  than 
Siemens's  posts  and  insulator  brackets.  In  this  case  the 
wiring  presents  no  difUctitties  at  all,  the  only  question 
being  the  symmetrical  arrangement  of  the  wires,  on  which 
depends  the  good  or  bad  appearance  of  the  work.  The 
best  distance  between  the  posts  is  about  3b  yards.  In 
any  distance  beyond  this  the  sag  becomes  unsightly  and 
increases  rapidly.  If  it  is  found  convenient  to  run 
secondary  mains  from  transformer  sub-stations  the  mains 
should  be  tapped  at  a  post,  and  not  in  mid-air,  as 
is  frequently  done,  and  the  wires  carried  to  two  insu- 
latoi's  at  right  angles  to  the  mains,  and  from  thence 
enter  the  house.  A  fuse,  consisting  of  a  strip  of  porce- 
lain with  two  termiual  screws,  can  here  be  inserted  between 
the  main  and  the  insulator.  This  fuse  is  exposed  to  the 
weather  without  giving  any  trouble.  It  may  happen,  how- 
ever, that  it  is  impossible  to  run  posts  either  on  account  of 
trees  or  the  narrowness  of  the  streets,  or,  still  more  likely, 
on  account  of  the  expense  where  the  crookedness  of  the 
street  rendered  a  great  number  of  ]K)St8  necessary.  In  this 
case  the  choice  lies  between  roof  standard  and  wall  bracket. 
The  Spanish  type  of  building  is  peculiarly  suited  to  roof 
standards,  having  a  flat  roof  and  parapet,  and  where  these 
conditions  exist  roof  standards  should  always  be  preferred 
to  wall  brackets  for  cheapness,  security,  and  better  appear- 
ance. Moreover,  the  wires  can  enter  the  bouse  from  the 
back,  which  is  preferable  to  entering  from  the  front.  The 
appearance  of  this  kind  of  wiring  depends  greatly  on  the 
design  of  post  or  standard,  and  the  height  at  which  it 
stands  from  the  roof.  Two  short  cross-bars  are  better  than 
one  long  one,  and  the  postd  should  not  be  higher  than  safety 
demands. 

On  the  other  band,  the  Portuguese  house  is  steep- 
roofed,  and  without  a  parapet,  which  makes  it  unsuitable 
for  this  kind  of  distribution.  It  is  in  this  case  that  the 
wall  bracket  may  be  adopted  for  low-tension  circuits.,  but  it* 
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18  not  advisable  to  run  high-tension  wires  in  this  manoer 
unless  they  are  placed  far  beyond  reach  of  window  or 
balcony — an  almost  impoaaible  condition.  Provision  for 
hi^h  tension  mains  can  be  made  by  posts  and  house- [>ost8 
without  keeping  to  the  line  of  the  streets.  The  bent 
position  for  brackets  is  just  under  the  balcony  cornice.  As 
the  cornice  is  higher  or  lower,  the  wires  should  be  raised 
or  lowered  accordingly,  so  that  they  always  run  parallel, 
and  at  the  same  distance  from  the  cornice  of  each  house. 
In  this  way  the  effect  is  not  so  bad.  The  insulators  on  the 
brackets  need  not  be  more  than  3in.  apart,  as  in  any  case 
a  large  number  of  brackets  must  bo  used,  and  the  spans 
are  very  short.  When  there  are  both  a  parallel  and  a 
aeries  circuit,  the  parallel  should  be  run  first  and  the  street 
circuit  afterwards.  Where  a  street  circuit  only  is  to  be 
wired  up,  each  {lOst  or  bracket  must  be  guyed  back,  and 
the  guy  not  removed  until  the  next  two  posts  or  brackets 
are  finished. 


THE  ODLTON-EDMONDSON  ELECTRiCITY  METER. 


We  have  already  described  this  meter,  which  in  its 
improved  form  presents  several  novel  and  satisfactory 
features.  Though  electricity  meters  of  the  double- |>endulum 
type  have  long  been  in  use,  their  more  extensivo  adoption 
has  been  prevented  by  the  following  irai)ortant  defects — 
viz ,  the  synchronism  of  the  peudutums  was  extremely 
difficult  to  maintain ;  the  clockwork  required  winding  up 
at  short  intervals  ;  the  measurement  was  proi>ortional  only 
through  a  very  small  range.  In  the  Oulton-Edmondson  meter 
these  objections  are  claimed  to  be  entirely  eliminated.  The 
synchronism  is  perfect;  the  pendulums  are  driven  without 
clockwork  ;  the  measurement  of  the  current  is  proportional 
throughout  any  range. 

The  Oulton-Edmondson  meter  consists  of  two  pendulums, 
each  driven  (without  the  intervention  of  clockwork)  by  a 
small  impulse  arm,  acting  on  the  pendulum  by  the  force  of 
gravity,  and  lifted  at  each  double  vibration  by  an  electro- 
magnet. As  a  timekeeping  arrangement  this  is  superior 
to  anything  heretofore  known,  all  friction  having  been 
eliminated  except  that  of  the  very  fine  pivots  on  which  the 
impulse  arm  moves  as  its  centre.  Electrically-driven 
pendulums  are  no  novelty,  but  they  have  lacked  precision, 
as  the  varying  force  of  the  current  gave  a  varying  impulse, 
,  and  even  when  a  gravity  impulse  arm  was  used  the  friction 
[  connected  with  the  locking  and  unlocking  of  the  arm  after 
it  was  lifted  by  the  electromagnet  introduced  considerable 
inaccuracy.  In  the  Oulton-Edmondson  arrangement  there 
is  no  locking  or  unlocking,  and  the  impulse  given  to  the 
pendulum  being  dependent  on  gravity  alone,  and  practically 
free  from  friction^  is  absolutely  coTistaut,  hence  its  excellent 
timekeeping  qualities.  The  synchronism  of  the  two 
pendulums  is  ensured  not  alone  by  their  accurate  time- 
keeping. 

Advantage  has  been  taken  of  the  well-known  principle 
that  two  bodies,  having  the  same  period  of  vibration,  will 
vibrate  in  unison  if  connected  together  by  any  medium 
which  can  convey  the  vibrations  from  the  one  to  the 
other.  The  two  pendulums,  instead  of  being  hung  from 
a  rigid  support,  are  both  suspended  from  one  bar,  which  is 
itself  suspended  by  stiff  springs.  The  bar  thus  becomes 
the  medium  by  which  the  vibrations  of  the  pendulums  are 
kept  in  unison,  bo  long  as  no  current  is  being  consumed. 
As  soon,  however,  as  the  flow  of  current  through  the  main 
coils  alters  the  period  of  the  one  pendulum  (as  hereafter 
described)  it  is  "  out  of  tune,"  as  it  were,  with  the  other, 
and  ie  free  to  register  the  current  as  required.  The  motion 
of  the  synchronising  bar  is  so  alight  that  it  can  only  be 
seen  by  a  very  powerful  magnifier,  yet  it  perfectly 
accomplishes  its  purpose  of  giving  stability  to  the 
synchronism  of  the  pendulums.  The  impulse  arm 
forms  part  of  the  circuit  of  the  electromagnet  which 
lifts  it,  and  the  circuit  is  closed  by  a  jirojection  from 
the  pendulum  coming  in  contact  with  the  arm.  The  points 
of  contact  are  of  iridio-platinum,  and  are  protected  from 
^parking  by  a  condenser  and  a  resistance  coupled  acrosB 
them.  This  arrangement  prevents  8[>arking.  There  is  a 
sl/glit  deposit  of  very  fine  dust  near  to  the  contacts,  appa- 


rently collected  by  the  static  charge,  but  the  surfaces 
actually  coming  in  contact  remain  perfectly  bright  and 
clean.  This  feature  is  as  interesting  as  it  is  important. 
The  working  of  the  two  pendulums  in  a  lOO-volt  meter 
takes  only  01  ampere.  The  '*  volt  coil  "  of  the  registering 
pendulum  vibrates  within  the  main  coil  (see  illustration), 
and  is  in  the  same  high -resistance  circuit  as  an  electro- 
magnet placed  between  the  pendulums.  When  the  supply 
is  switched  on,  this  magnet  lifts  two  small  arms  »nd 
releases  the  tjenduluras,  which  commence  to  vibrate,  and 
continue  doing  so  until  the  switch  is  again  opened,  when 
the  two  arms  engage  the  hooks  on  the  pendulums  and  hold 
them  so  long  aa  the  supply  is  interrupted.  The  current 
through  the  circuit  of  the  volt  coil  and  of  this  electro- 
magnet in  a  lOO-volt  50-ampere  meter  is  -01  ampere. 
Thus  it  will  be  seen  that  the  total  consumption  of  current 
for  maintaining  the  action  of  the  meter  is  -02  ampere. 
Current  going  to  the  lamps  passes  through  the  main  coil, 
and  acting  upon  the  volt  coil  of  the  pendulum  quickens  the 
speed  of  its  vibration.  Such  variation  from  the  speed  main- 
tained by  the  other  pendulum  is  registered  on  the  dial  which 
thus  indicates  the  current  consumed.  The  loss  of  potential 
of  the  current  under  measurement  is  inappreciable.     The 


The  Oulton^Kdmoadiou  Electricity  Meter. 

two  currents  paesing  through  the  main  coil  and  the  volt 
coil  would  not, by  themselves,  give  proportional  readings,  for 
the  force  required  to  produce  the  vibrations  of  a  pendulum  is 
in  proportion  to  the  square  of  the  number  of  vibrationi. 
If,  therefore,  a  =  the  normal  number  of  vibrations,  and 
b  =  the  number  to  be  added  by  the  current,  the  force 
required  to  produce  a  will  be  a^,  and  to  produce  a  -t-  &  will 
be  tt^  +  2  a  i*  +  6- ;  the  dtflference  (2  a  6  +  b^)  being  the  force 
to  be  exerted  by  the  current  under  measurement.  With 
the  volt  and  main  coils  alone,  the  force  actually  exerted 
would  be  in  the  ratio  2ah  -^  b  only.  Upon  each  volt  coil 
therefore  there  is  wound  a  **  correcting  coil,"  carrying  a 
very  small  proportion  of  the  current  (lassing  into  consump- 
tion. This  small  current  brings  the  ratio  up  to  2  a  5  -h  2^» 
and  makes  the  reading  proportional  throughout  any 
range. 

Though  this  meter  is  claimed  as  the  most  accurate  extant, 
it  is  not  a  delicate  instrument,  but  is  thoroughly  adapted 
to  all  the  requirements  of  electric  supply  companies, 
whether  for  house  supply,  charging  accumulators,  or 
registering  the  output  of  the  generators.  The  engraving 
is  taken  from  one  for  750  amperes,  made  for  central-statiOD 
work,  by  Mr,  Joseph  Edmondson,  Albert  Electrical  Works, 
Hey-atreet,  Manchester.  The  meters  are  made  for  currenta 
,  ol  25  u^  to  1,000  amperes. 
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REVIEWS. 


te  Bereohnnngr  XlMtrlttsher   LeitnugaaetM  In   Tbeorie  and 

PriLxla.   (T.Se  Calculation  of  Electrical  Distributing  SyatemB.) 

^By  JusEK  HtKZcHi  and  Cl.  P.  Fkldmann.     (Julius  Springer, 
Berlin.) 
The   present   volume,  just  issued   from   Budapest  and 
Cologne,  will  certainly  be  found  a  great   boon  to  all  who 
re  able  to  read  it  in  the  original.     The  problems  of  dia- 
ribution  arediscueeed  with  the  most  elaborate  thoroughness 
nder  all  the  conditions  likely  to  arise  in  practice,  and 
ecial  chapters,  with  a  concise  but  interesting  historical 
ccount   of    development,  are   given   to   installation,    the 
heating  of  the  conductors,  the  incandescent  Jamp^  the  arc 
lamp,    rheostats,    cut-outs,   etc.      No   extensive  previous 
technical    or    scientific   education    is    assumed,   and    the 
jfjormulae,  dealing  first  with  the  simplest  cases,  are  gradually 
Hincreased  in  complexity,  and  the  whole  course  of  exposition 
Hi  greatly  aided  by  diagraoB  and  graphic  representation. 
^pearly  60  pages  are  devoted   to  discussing  the  heating  of 
^ponductors,  [and    tables  and   calculations   to   meet   every 
case  and  every  kind  of  conductor  are  given.     Occasion  is 
taken  to  point  out  some  inconaiatencies  of  the  stipulations 
of  the  Board  of  Trade  with  respect  to  the  diameters  of  the 
wires  in  small  and  large  installations. 

The  problem  of  the  yearly  loss  of  energy  in  a  cable  is 
discussed  at  considerable  length  with  reference  to  an 
example  from  Frankfort-on-Mair, :  **  When  we  wish  to 
ascertain  the  loss  of  energy  due  to  a  variable  current,  i, 
flowing  during  the  course  of  a  year  through  a  cable  of 
resistance,  K,  it  is  necessary  to  determine  the  value  of  the 
integral /t-  dt.  But  it  will  be  sufficient  for  our  purpose  to 
assume  that  in  fj  hours  of  the  whole  period,  T,  the  current 
t  for  n^  normal  lamps,  in  l.j  hours  of  the  whole  period, 
T,  the  current  L  for  n^  normal  lamps,  in  t^  hours  of  the 
whole  period,  T,  the  current  i^  for  n^  normal  lamps  flows 
through  the  cable.     The  total  loss  of  attergy  is  then 

and  the  part  in  brackets  will  corrospond  to  a  fictional 
strength  of  current,  J^ ,  for  N  lamps,  which  may  be  found 
from  the  equation — 
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J„  2  T-ijS  ^1  +  1^2/2  + 1^2  ^3 -fete. 
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and  let    t    be    taken 
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current  in   each 
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of    the 
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tion (  : j  may  be  obtained  approximately  enough  by 

comparison  with  results  of  places  where  similar  conditions 
prevail."  An  elaborate  table  ia  here  given  showing  the 
ratio  of  the  current  to  the  maximum  for  every  hour  of  the 
24th  December,  and  for  the  averages  of  the  days  of 
thewinterand  summer  months  respectively.  "Forsimplicity, 
the  maximum  current,  imaxt  for  21,000  normal  lamps  is 
assumed  as  the  unit,  and  we  obtain  the  result — 


400  -  J»T»  =  Jk^T, 


i 

f     Take  T  =  24  x  365,  then  J„  =  -22. 

It  is  to  be  observed  that  the  calculation  of  the  loss  of 
energy  depends  on  a  more  or  less  approximate  estimation, 
80  that  it  seems  advisable  io  practice  somewhat  to  increase 
the  section  that  would  be  given  by  calculation  as  the  most 
economical." 

The  book  contains  360  pages,  and,  though  it  introduces 
nothing  absolutely  new,  may  be  taken  as  a  very  complete 
text-book  of  electric  light  distribution,  with  a  clear  grasp 
both  of  theoretical  and  piactical  conditions,  and  so  far  up 
to  date  as  to  embody  valuable  results  even  of  the  last  six 
months. 

Anordnnns  and  Bomeasang  Kloktri«oh«r  L«ltQnff«n.  (The 
Arrangement  and  Calculations  of  Electrical  Cond  uctors.)  By 
C.  HoCHEKEOO,  chief  engineer  to  Siemens  and  Halske.  (Julius 
Springer,  Beriin.) 

The  above  traverses  to  a  considerable  extent  the  same 

lines  as  the  work  ot  Messrs.  Horzogani  Feldmann,  but  as  it 

^deals  less  with  the  theoretical  basis  of  the  subject,  and  more 

ticularly  with  the  engineer's  actual  business  installatio  ns, 
It  may  be  taken  rather  as  supplementary  to  the   form  er 


textbook.  The  contents  are  arranged  under  three  main 
headings  :  L  The  security  of  the  whole  system  of  distri- 
bution. IL  Its  eflSciency  in  technical  regard.  IIL 
Economical  considerations. 

The  first  division  occupies  only  the  first  16  pages,  but 
there  is  an  appendix  given  in  which  is  set  forth  the  list 
of  instructions  for  safe  working  drawn  up  by  the  Electro- 
technical  Society  in  Vienna.  These  treat  separately,  and 
with  great  particularity,  of  the  generating  machines,  the 
conductors^  and  the  suoGidiary  apparatus,  and  lamps,  and 
are  certainly  a  very  complete  body  ot  practical  directions. 
About  40  pages  are  given  to  the  discussion  of  various 
examples  of  current  distribution,  and,  in  addition  to  the 
usual  formulie,  the  graphic  method  ia  employed,  not  only 
for  illustration,  but  also  for  calculation.  The  main  body  of 
the  work,  which  contains  less  than  200  pages,  is  taken  up 
with  the  practical  discussion  of  the  influence  of  economical 
considerations  upon  the  systems  of  electric  distribution. 

The  separate  factors  are  considered  in  turn,  and  discussed 
with  respect  to  their  first  cost,  durability,  repairs,  etc.,  and 
a  table  is  given  showing  the  relative  expenditure  on 
different  objects  of  the  plant. 

Another  table  shows  the  statistics  of  hours  of  working 
for  the  lighting  of  large  and  small  towns,  undor  diffe- 
rent conditions.  Various  practical  cases  are  then  dealt 
with  in  order  :  Incandescent  lamps  in  series,  arc  lamps  in 
series,  electromotors  in  series,  influence  of  distance  as  com* 
pared  with  cost  of  plant  and  working,  etc. 

Finally,  there  is  a  comparii^on  of  the  three-wire  system, 
the  five-wire  system,  and  the  alternate-current  system. 
**  With  equal  perfection  and  practical  convenience  of  the 
different  system^i,  one  would  give  the  preference  to  that 
which  best  satisfied  the  considerations  of  economy.  But 
it  is  here  necessary  to  take  into  acciuiit  not  only  the  pre- 
vailing conditions  of  the  industry,  but  also  to  consider  how 
these  are  likely  to  be  modified  in  the  future.  Without  going 
into  other  advantages  and  disadvantages  of  the  separate 
systems, we  willinvestigate,  under  conditions  as  nenr  as  pos- 
sible similar,  the  cost  of  distribution,  etc.,  of  the  three-wire 
system,  the  five-wire  system,  and  the  alternate-current 
system,  and  this  for  various  distances  between  the  central 
station  and  the  centre  of  the  district  to  be  served." 

Various  elaborate  tables  of  costs  are  given,  and  a  graphic 
representation  of  the  variation  of  cost  with  the  distance 
from  the  generating  system. 

^' So  one  gains  a  view  how  the  costs  of  the  various 
systems  are  made  up,  and  in  what  points  improvements 
may  be  aimed  at  in  order  to  bring  about  further  economy. 
We  observe  from  the  figures  that  with  the  present  condi- 
tions of  the  industry,  the  three-wire  system  is  best  up  to 
about  1,200  metres,  but  after  that  point  ia  excelled  by  the 
hve-wtre  system.  The  latter  is  then  the  best  up  to  a  dis- 
tance of  3,000  metres,  but  must  then  give  way  to  the 
alternate-current  system.  In  the  improvements  to  be 
expected  in  the  future  the  y^^rly  coat  of  the  three- 
wire  system  will  sink  25  to  42  f.»er  cent.,  that  of  the 
five-wire  18  to  30  per  cent.,  while  the  cost  of  the 
alternate-current  system  will  remain  unaltered,  Accord- 
ingly, in  the  future  the  five-wire  system  will  be  the  most 
advantageous  from  1  to  4^  kilometres  (say,  three-quarters 
to  three  miles)." 
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The  following  candidates  were  ballobed  for  : 

Foreign  Mtmbtr. — E.  M.  Kal,  AasiBtant  Inapector,  Government 
Telegraphs,  Batavia. 

^**ocMi^e«.— Williftm  Blenheim,  Eghara,  Surrey  ;  George  Alfred 
Brade,  Engineering  Department  North  Staffordshire  Railway, 
Newcaetle-under-Lyaae  i  John  Edward  Neale.  Engineering 
Department,  North  StaHordshire  Railway,  Stoke  on-Trent ; 
Thomas  Joseph  Rorke,  104,  Fulham-rofld,  West  Brompton  ; 
Thomas  Crewe  WoUey*Dod,  Edge  Hall,  Malpaa,  Cheshire; 
Charlea  Townaend  Young,  15.  Bedford-place   London,  W.C. 

MutUntH.  —Arthur  Edward  Betinott.  Bella  Vista,  Leigham-court* 
road,  Streatham,  S.W  ;  Maurice  Hollinahead  Brady,  LarkhiU 
House,  Stockfiort ;  Herbert  Lant  Viret  Carpenter,  13,  St.  Albana- 
road,  Willesden,  N.W.  ;  Edward  MacGregor  Duncan,  Glenavon, 
Napier-road,  Redland,  Bristol  ;  Charles  Alfred  Hopton,  Ulver- 
etone,  179,  TulBohill,  S.W.  ;  Joseph  Sperati,  Roaa  Alba,  High- 
burypark,  N. 

"rtie  paper  by  Mr.  \V.  B.  Sayeru,  as  previously  announced,  was 
then  read. 
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PROBLEMS  FOR  CHICAGO. 

No  doubt  the  inherent  difficulties  of  the  subject 
prevented  Prof.  S.  Thompson  from  doing  more  in 
his  paper  to  the  Society  of  Axts  than  providing  a 
somewhat  tantalising  text.  We  hold  that  a'large  part 
of  the  problems  put  forward  in  this  paper  have  no 
more  to  do  with  a  congress  of  electricians  at  Chicago 
than  they  have  to  do  with  a  congress  of  school- 
masters on  lunar  eclipses.  We  expected  better 
things  of  Prof.  Thompson.  He  is  not  usually 
imbued  with  strict  professor-isms,  but  is  apt  to 
kick  over  the  traces  and  view  things  in  a  broader 
spirit.  \Vhat  has  a  congress  to  do  with  high  or  low 
pressure,  with  direct-driving  as  against  belt  or  rope 
driving  ?  Does  Prof.  Thompson  imagine  that 
practice  in  electric  lighting  can  be  restricted  to  a  few 
circumscribed  plans,  all  described  within  the  covers 
of  a  little  book  or  a  big  book,  and  that  all  one  has  to 
do,  when  it  is  desired  to  put  down  an  installa- 
tion is  to  take  out  the  book  and  go  to  work "-' 
His  contention,  and  the  contention  of  those  who 
hold  his  views,  seems  to  be  that  in  all  cases  there  is 
but  one  best  way,  and  that  no  circumstances  can 
modify  that  one  best  way.  At  Chicago  the  elec- 
tricians met  in  solemn  conclave  are  to  decide  be- 
tween belt-driving  and  direct-driving,  and  ever  after 
the  one  condemned  is  to  be  relegated  to  the  realms 
of  obhvion.  Similarly,  it  might  be  argued  there  is  but 
one  right  type  of  dynamo,  of  alternator,  of  motor,  and 
only  one  right  way  of  distribution.  Well,  that  may 
be  argued  till  doomsday,  but  practice  won't  follow 
and  be  restricted  to  one  type.  From  the  standpoint 
of  Prof.  Thompson  we  ought  to  have  but  one  type 
of  locomotive,  and  engineers  ought  to  have  decided 
at  some  long  since  held  congress  what  this  type  should 
be.  But  they  haven't,  nor  are  they  likely  to  do  so, 
because  they  know  too  well  that  the  old  adage  still 
holds  good  and  that  circumstances  alter  cases. 
American  practice  may  never  conform  to  English 
practice,  and  we  are  quite  sure  that  if  an  .Vmerican 
town  wants  electric  light  to  be  nmniug  in  a  fort- 
night it  must  take  the  component  parts  from  stock, 
and  must  not  expect  that  every  part  will  be  the  best 
that  could  be  designed  for  the  position.  The  questions 
proposed  are  not  questions  for  a  congress.  Let  the  elec- 
tricians gathered  together  who  are  so  fond  of  talkee- 
talkee  restrict  their  discussion  to  questions  relating  to 
definitions,  to  units,  to  methods  of  teaching — broadly, 
to  notation  and  nomenclature.  Their  work  in  this 
direction  is  often  puzzling  enough  and  injudicious ; 
for  another  congress  but  imdoes  the  work  of  a 
previous  one,  and  so  there  is  a  perennial  stream 
of  change  always  ripe  for  discussion.  As  soon 
as  theorists  trespass  upon  the  field  of 
practice,  so  soon  do  they  get  inextricably  mixed, 
their  doings  giving  rise  to  laughter  and  their 
conclusions  ending  in  smoke.  For  example,  the 
practical  man  does  not  care  one  jot  whether 
thepractical  unit  of  resistance — the  ohm — be  the 
resistance  of  lOOcms.,  or  lOScms.,  or  105cms.,  or 
llOcms.  of  mercury  of  a  certain  sectional  area. 
What  he  wants  is  a  workable  imit,  easily 
made  and  compared,  and  unchangeable.  What 
the  theorist  wants  is  a  practical  unit  that 
shall  conform   most    nearly  to  a  theoretical  one. 
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be  the  length  lOScms.,  or  106'3cm8.,  or  106'34cms*, 
or  correct  to  the  third  or  thirtieth  place  of  decimals. 
In  90  per  ceqt.  of  cases  we  do  not  believe  resistauces 
are  measured  correct  to  even  the  first  decimal 
point,  and  in  the  great  majority  of  cases  it 
doesn't  matter  whether  they  are  or  not.  We  do  not 
mean  to  be  flippant  on  this  question,  or  to  treat 
it  as  unimportant;  merely  to  point  out  that  the 
practical  man  is  not  moved  by  the  same  considera- 
tions as  the  theoretical  man.  To  us  Prof  Thomp- 
son's problems  seem  to  deal  mostly  with  methods 
of  practice,  and  with  these,  we  say,  the  cougi'ess 
has  no  business  and  cannot  efifectively  deal.  Messrs. 
Crompton,  Garcke,  and  Siemens  could  do  more  in  ten 
minutes  to  decide  some  questions  of  practice  than 
the  congress  at  Chicago  could  if  it  sat  for  ten  yeais. 


CORRESPONDENCE. 

"  One  mtku't  won!  in  no  man's  word, 
Jaitice  DeeiU  thut  both  be  houd.' 


ELECTRIC  TANNING. 


B        Sir, — I  note  in  your  issue  of  the  Otb  iiist.  a  letter  fioiu 

■  Mr.  Groth,  in  which  he  criticises  the  methods  of  ex[)cri- 
ment  employed  by  me,  and  deficribe<l  in  the  paper  which 
I  read  a  short  time  ago  before  the  Institution  of  Electrical 

»  Engineers,  on  the  "  Influence  of  Electricity  in  Tanning 
Operations."  In  reply  to  this,  I  should  like  to  make  a  few 
remarks  on  the  following  passsges,  in  which  Mr.  Groth 
eays  that  some  figures,  and  also  some  statements,  I  have 
there  made  are  '*  wrong  "  and  "  inaccurate." 

Mr.  Groth  says  :  "  As  to  the  '  final  result,'  Mr.  Falken- 
stein  continues  to  say,  '  it  has  been  established  by  Messrs. 
Rideal  and  Trotter  .  .  .  and  Dr.  Zerener,  that  a  savin;;  of 
time  from  4  to  38  per  cent,  is  obtained/  which  would  most 

I  likely  be  understood  to  mean  that  iMesars.  Rtdeal  and 
Trotter's  experiments  would  show  4  per  cent,  and  Dr. 
Zerener's  38  per  cent.,  whilst,  in  reality,  it  should  be  the 
very  reverse  ;  but  even  then  the  figures  are  wrong,  as  they 
ought  to  be  83  per  cent  .  .  ." 
The  passage  in  question,  afi  it  appeara  in  the  Journal  of 
the  Institution  of  Electrical  Engineers^  vol.  xxii.,  p.  229, 
reads  as  follows : 

t"The  final  result  has  been  established  by  the  experi- 
ments of  Messrs.  Rideal  and  Trotter,  Prof.  Miintz,  of  Paris, 
Dr.  Foelaing,  Dr,  Zerener,  and  others — viz.,  raw  hide  is 
capable  of  combining  with  its  equivalent  weight  of  tannic 
acid  in  from    1  to  38  per  cent,  (according  to  the  [process 

I  employed)  of  the  time  iaUn  when  electricity  and  apparatus, 
or  electricity  alone,  is  not  applied/' 
On  comparing  the  two,  it  will  be  seen  that  Mr.  Groth 
has  substituted  "  saving  of  time"  for  "  time  taken,"  which 
entirely  alters  the  sense  of  the  passage,  the  ^'  time  taken  " 
by  the  several  electrical  processes,  ex^jressed  as  percentages 
of  the  time  taken  when  working  in  pita  without  electricity, 
being  obviously  quite  a  different  thing  from  the  "saving of 
m     time  '  effected  by  the  use  of  electricity  in  any  electrical 

■  process,  compared  with  the  old  system.  I  may  add  that 
the  4  per  cent,  refers  to  the  Worms  and  Bale   process 

((electricity  and  apparatus),  and  the  38  per  cent,  to  the 
Landin  and  Abom  process  (electricity  alone),  that  of  Mr. 
Groth  standing  at  17  per  cent.,  taking  Mr.  Groth 's  value 
for  the  "  saving  of  time  "  in  his  process  as  83  per  cent. 
Later  on  in  his  letter  Mr.  Groth  accuses  me  of  the  use  of 
"statements  loosely  made,"  and  bases  his  charge  on  the 
above,  and  also  on  the  following — viz.,  that  in  giving  an 
outline  of  the  Worms  and  £al6  process,  I  did  not  mention 
that  turpentine  was  used  therein.  Now^  turpentine  is  used 
in  that  process  in  small  quantities  to  prevent  oxidation  and 
fermentation  of  the  liquors,  in  the  same  way  that  other 
antiseptics  are  used  in  tanning  under  the  old  system, 
but    its     use     in     that    connection    in   the   Worms  and 

IBal6   process   is    no   more    an    essential  feature   of  that 
proGOss  than  the  uso  of  *' patent  antiseptics "  of  various 


kinds  is  to  the  process  generally  employed   by   tannera 
in  this  country. 

I  think  that  the  above  will  be  sufficient  to  show  that  Mr, 
Groth  has  possibly  been  somewhat  hasty  in  reading  the 
paper  and  forming  his  conclusious  thereon. — Yours,  etc., 

Conrad  K.  Falkenstkin. 

London,  May  8,  1893. 

CONNECTING  COMPOUND  DYNAMOS. 

Sir, — I  have  read  Mr.  Guy's  excellent  article  on  above 
in  your  issue  for  April  21.  Will  he  kindly  say  what 
modifications  he  would  make  if  he  could  not  alter  the 
speed  of  hia  machines  on  starting  and  switching  out,  being 
driven,  gay,  from  a  countershaft  running  at  constant  speed? 

In  the  diagram  on  page  410,  if  a  switch  is  placed  between 
negative  terminal  and  omnibus  bar,  and  the  one  on 
"equaliser"  done  away  with,  will  they  work  satisfac- 
torily /—Yours,  etc.,  Young  Electrician. 


ELECTRICAL  PUMPING  PLANT. 


An  instfillatiun  t)f  olectrical  pumping  machinery  h/vs  just  been 
designed  and  fixed  by  McMra.  Eastoii  and  Anderson,  Limited, 
3,  Whitelmll-place,  8.W.,  and  Erith  Ironworks,  Kent,  at  the 
brewery  of  Mesars.  Warwick  nud  Richardstm'a,  Limited, 
Newftrk-uii-Truut,  which  i>u880ssc8  sevonil  foatures  of  interoat. 
Mr.  .}.  F.  Warwick,  in  seeking,  on  behalf  of  the  company,  for 
t\n  indupoudoiit  supply,  fcjund,  about  r  yoar  ago,  a  source  of 
wfttcr  suitable  for  brewery  purpuaes  by  sinking  n  woll  in  a  field 
about  a  mile  and  nu  eighth  from  the  brewery,  and  at  the 
aanio  time  conceived  the  idea  of  punipirig  up  this  water  by 
means  <.*f  electricity  to  the  tank  at  the  top  of  the  brewery, 
^^eneratiiig  the  current  at  the  same  place,  and  transmittin;^ 
it  U*  the  pumps  by  suitable  conductors.  Accordingly, 
he  placed  himself  in  coinniunication  with  Messrs.  Eastoii 
and  Anderson,  Limited,  who  undertook  to  carry  out  the 
work,  and  received  the  order  from  the  company  in  Septem- 
ber last  for  doing  so.  The  cjuestion  at  once  arose  :  Should  the 
conductors  bo  overhcArl  or  underground  'i  It  was  manifestly 
better  tliat  they  should  bo  undergruund,  as  it  avoided  the  use 
of  unsightly  puIeH  and  wires,  which  would  be  more  liable  to 
injni-y,  though,  of  course,  ni<ire  accessible  for  repairs.  The  coat 
of  underground  cables  suitable  for  the  purpose  appeared  at  first 
sights  however,  to  put  them  altogether  out  of  court. 

There  was,  however,  one  circumstance  in  which  thia  work 
differed  from  the  ordinary  electric  transmission  plant,  and  that 
was,  that  a  water-pipe  had  to  be  laid  to  the  brewery  from  the 
well,  and  this  involved  getting  out  a  trench.  It  occurred  to 
Messrs.  Kastgn  and  Anderson  that  if  a  pair  of  cables  could  bo 
laid  in  the  trench  at  the  same  time  as  the  pipe,  the  cost  would 
bo  very  materially  reduced,  and  on  going  int^j  the  nmtt^r  ib 
was  found  that  while  the  plan  would  not  be  clienper  than  posta 
and  naked  overhead  conductors,  it  was  not  very  nmch  dearer  ; 
so  that  it  was  eventually  decided  to  use  the  undorgrounrJ 
nystem.  It  was  thoufrht  at  one  time  that  the  pipe  main  might 
have  been  used  for  a  return  instead  of  a  second  cable,  but  the 
idea  was  not  acted  upon.  It  was  considered  deaurable  to  be 
able  to  auttinmtically  vary  the  speed  of  the  motor  by  varying 
tfmt  of  the  engine,  and  this  condition  waa  easily  fulfilled  by 
making  the  dynamo  aiid  motor  both  series  wound. 

The  plant  now  stands  as  follows;  The  dyimmo  is  of  tho 
*^  WhitehaU"  type,  having  slotted  armature  and  double  magnetic 
circuit,  the  field  magnets  being  of  cast  iron.  It  is,  as  before 
stated,  series  wound  for  360  volts  and  about  1*5  amperes  at  900 
revolutions.  It  stands  on  sliding  rails,  and  is  driven  by  a  link 
belt  from  a  countershaft  which  derives  ita  motion  by  a  l>elt  from 
a  horizontal  a  ingle -cylinder  non-condensing  engine,  which,  with 
the  countershaft,  was  already  in  existence.  At  present  thia 
engine  does  very  little  other  work,  but  as  it  is  too  largo  for  the 
pumping,  it  ia  contemplated  to  use  it  for  other  purposes,  and 
therefore  the  pulley  on  the  countershaft  which  drives  the 
dynamo  is  fitted  with  a  friction  clutch,  which  enables  the 
dynamo  to  be  readily  started  or  stopped  as  retjuirod,  indepen- 
dently of  the  engine. 

Suitable  fuses  and  cut-outs  are  provided  in  the  ongiuo-houAe, 
and  from  thom  the  cable  is  led  to  the  pumps.  An  ammeter 
is  also  fixed  hero  so  that  the  en^ne-driver  can  see  that  tho 
current  ia  being  properly  supplied.  The  cable  was  made  by 
Messrs.  Calleudcr  and  Co.,  and  is  of  their  armoured  t3rpe,  so 
that  it  cannot  easily  be  injured  as  it  Ilea  in  the  ground.  The 
conductor  consists  of  seven  wires,  ^ach  *054in.  diameter,  {pving 
a  total  sectional  area  of  00155  square  inch,  and  a  maximum 
resistance  of  2 '84  ohms  per  mile,  inauUted  by  means  of  a  solid 
sheet  of  vulcanised  bitumen,  taped  and  secured  with  jut«  yirn, 
armoured  by  means  of  20  gHlranised  iron  wirea,  and  finished 
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by  a  braiding  of  hemp  yam  well  compounded.  It  it  laid  in  a 
special  trench  for  a  short  distance  till  it  joins  the  delivery-pipe 
main  le»din(f  lo  the  tank,  and  from  thence  the  two  go  together 
to  the  pump-house,  at  a  depth  of  abnut  2ft.  below  the  surface 
of  the  ground.  There  are  onlj  two  joints  on  each  of  the  two 
cables,  and  as  the  worknioii  laid  thu  pipe  they  laid  the  cables, 
uno  on  each  side  in  the  trench,  leaving  the  part  to  be  jointed 
open  till  the  work  was  done,  when  a  special  man  was  sent  by 
Messrs.  Callender,  who  made  the  joints  and  tested  the  line. 
The  pipe  main  consists  of  Sin.  cast-iron  socket  and  spigot  pipe, 
for  the  most  part  jointed  in  the  ordinary  way.  At  one  pf)int 
the  pipes  have  to  cross  a  railway  bridge  over  a  canal,  and  here — 
in  order  to  occupy  as  little  spaoe  as  ptissible — they  are  of 
wrought  iron  with  Hange  joints,  and  are  made  only  4in. 
diameter,  carefully  enclosed  and  lagged  to  keep  them  from  the 
effects  of  froat,  the  cables  also  being  included  in  the  same 
casing  t-o  preserve  them  from  injury.  The  ground  is  low  and 
wet,  and  the  pipes  and  cable  in  some  places  pass  under  ditcheS) 
and  were  then  actually  laid  below  the  water-level. 

Thepumphouseissituated  a  few  yards  from  the  well.  Theoutlet 
from  the  rising  main  at  the  tank  is  70ft.  U*  80ft.  above  the  surface 
of  the  water  in  the  well.  The  pumps  are  of  the  ordinary  three- 
throw  typo  of  Messrs.  Kaston  and  Anderson's  standard  pattern, 
with  gunmetal  valves.  The  barrels  are  5iin.  diameter  and  12i». 
stroke.  The  pump  crankahitft  is  driven  from  a  countershaft  by 
means  of  a  cast-iron  pinion  and  wheel ;  and  the  motor  in  it« 
turn  drives  the  countershaft  through  the  medium  of  a  gunnmtal 
pinion  and  a  mortice  wheel,  the  teeth  uf  which  are  accurately 
machined  to  a  special  shape.  Tlie  motor  is  tixed  on  a  concrete 
foundation,  in  such  a  way  that  it  is  readily  accessible  on  all 
sides,  which  is  a  very  desirable  thing  where  space  permits.  It 
ia  of  the  same  type  as  the  dynamo,  and  is  likewise  series  wound 
to  run  with  260  volts  at  a  speed  (if  600  revolutions — at  which 
the  pumps  will  make  28  revolutions  per  minute,  and 
are  calculated  U>  deliver  5,000  gallons  per  hour  to  the 
brewery.  The  bearings  of  the  motor  are  made  self-oiling  by 
having  each  brass  bush  made  in  two  lengths,  with  a  gap 
between  them,  in  which  an  endless  pitch  chain  of  brass  rests  on 
the  spindle,  and  dips  into  an  oil-well  beneath  the  bearing. 
When  the  spindle  rotates,  it  carries  the  chain  round,  and  brings 
up  a  supply  of  oil,  which  is  deposited  on  the  spindle,  and  finds 
its  wa^  along  the  bearings  by  means  of  grooves,  eventually 
rctummg  from  the  outer  ends  of  the  bearings  to  the  oil 
receptacle.  Thus,  the  motor  may  run  for  weeks,  or  even 
months,  without  any  attention  to  the  lubrication  being  neces- 
sary. The  lubricators  on  the  pump  are  of  Llie  oixlinary  needle 
type,  which  last  a  considerable  time  without  attention.  For 
stopping  and  starting  the  motor  at  the  pump-house,  a  suitable 
switch  and  resistanoe  frame  is  provided. 


THE  LIGHTING  OP  RAILWAY  TRAINS.* 

ilY   O.SWALn    ilAl-^S,    M.I.K.K, 

The  (lueetiob  of  the  pro(>or  lighting;  of  railway  traiim  i:^  one 
which  appeals  to  the  whole  of  the  travelling  public,  who  now  form  ii 
very  large  section  of  the  community.  The  managers  of  all  well- 
conducted  railway  line»  now  fully  roco};iii»e  the  necessity  of 
making  travelling  by  train  not  only  cheap  but  comfortable,  and 
much  Eos  been  done  of  late  years  to  attain  this  end  ;  but  while  a 
large  amount  of  attention  has  been  given  to  the  provision  of 
sleepinf;  and  lavatory  accommodation  in  the  care,  very  little 
appears  to  have  been  done  to  provide  that  one  desideratum  to  the 
traveller— a  brilliant,  steady  light.  Those  who  do  much  travelling 
know  well  how  the  tedium  of  a  long  journey  is  relieved  if  the  long 
hoard  between  sunset  and  time  for  retiriag  is  spent  in  reading.  A 
few  years  ago  a  good  light  in  a  railway  carriage  wa^  looked  u{>on  a? 
a  luxury  too  great  to  expect,  but  many  things  that  were  regarde<i 
aa  luxuries  when  railway  travelling  was  iirKi  introduced  are  now 
inaiBted  upon  as  necessities^  and  it  is  quite  time  that  all  railway 
carriages  were  provided  with  the  means  of  enabling  people  to  read 
at  all  times,  and  the  object  of  this  |Mi>er  in  bo  show  how  this 
bright,  steady,  and  [jerfectl^-  safe  light  can  bo  provided  by  meane 
of  electricity,  and  to  deecnbe  the  phuit  now  in  daily  use  for  the 
purpoee  on  a  train. 

The  pioneerfl  of  electric  lightin^r  in  lailway  trains  wore  Messrs. 
Stroudiey  and  Houghton,  and  the  first  train  so  Utted  w&s  run  on 
the  London,  Brighton,  and  South  Coast  Railway  between  Victoria 
and  Brighton  in  the  latter  [>art  of  IM81.  Since  that  time  this 
company  hoA  largely  extended  this  system,  and  have  now  between 
20  and  ^>  trains  so  fitte<l,  while  lateet  advioee  from  England 
inform  na  of  another  very  considerable  extension  being  carried  out. 
Nearly  all  the  raUway  companies  on  the  Continent  and  in 
Amanoa  have  since  fitted  ab  least  one  experimental  train,  and 
some  of  bhem  have  gone  considerably  l>eyona  that  stage,  and  have 
now  many  trains  fitted  with  the  electric  li^ht.  In  England  alone 
there  were  in  May,  1891,  according  to  Mr.  Longdon.  of  the  Midland 
Railway  Company,  305  coaches  and  57  vans  electrically  lighted, 
since  which  the  numt>or  mu^t  havo  greatly  increased.  There 
are  several  methods  of  fitting  trains  to  be  lij^hted  electrl- 
oally,    each    of    which    has    many     points    of    interest,    and    ila 
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own  special  advantages,  but  as  it  ie  ImnoBsible  within  the  limits  of 
this  pai>er  to  fully  describe  them  all,  the  author  proposes  to 
enumerate  the  different  systems  shortly,  and  to  describe  m  detail 
the  one  which  he  has  been  engaged  in  introducing  and  putting 
into  practice  in  these  colonies.  1.  Accumulators  only,  placed 
either  all  in  the  guard's  van  in  one  large  batt«ry,  or  in  small  bat- 
teries in  or  under  the  coaches.  In  the  latter  case  each  coaoh  is 
self-contained  with  its  source  of  supply.  The  cells  are  then 
charfved  at  the  terminus,  there  frenerally  being  a  duplicate  set  so 
thot  one  if>  being  chorged  while  tho  other  is  in  use.  This  was  the 
method  used  in  fitting  up  the  first  trains.  2.  Accumulators  in  con- 
junction with  a  dynamo,  the  latter  being  driven  either  from  tho 
axle  of  the  van  or  hy  a  separate  steam-engine  fixed  either  in  the 
brake  van  or  on  the  locomotive.  The  former  method  is  the  one 
mostly  in  use  in  England  and  on  the  Continent,  while  the  latter  is 
the  one  most  favoured  in  America.  With  either  method  of  driving 
the  accumulators  may  be  either  all  in  tbcbrnko  van  or  in  the  sepa 
rato  coaches.  Under  thi.s  hoad  is  classed  the  system  devised  by 
Mr.  longdon,  the  electrician  to  the  Midland  Railway,  for  tho 
lighLini;  of  trains  that  are  broken  up  on  the  road.  He  places  A 
small  battery  of  accumulators  under  each  oar,  and  connects 
them  up  in  parallel  for  charging  from  a  dynamo  fixed  in  the 
gimrd'H  van  and  driven  from  the  axle.  When  the  train  is  in  motion 
the  light  is  supnlied  from  tho  dynamo,  but  when  standing  still 
tho  cells  flupply  tno  current,  and  a  carriage  may  be  disconnected 
and  it  carries  it*  source  of  light  with  it.  3.  A  dynamo  driven  by 
a  ^niall  ongino  fixed  either  in  the  von  or  on  the  locomotive,  no 
etorage  being  used.  The  objoctiona  to  this  method  are  obvious— 
viz.,  that  the  lighting  is  entirely  dependent  on  the  ongine  and 
dynamo,  and  consequently  it  has  not  been  used  very  largely, 
though  from  a  point  of  economy  in  first  cost  and  maintenance,  the 
small  engine  and  dynamo  fixed  on  the  locomotive  have  many 
advantages.  4.  Primary  batteries  have  been  tried,  but  were  long 
since  abandoned  ;  the  same  fate  has  befallen  a  novel  idea  suggested 
by  Mr.  W,  H.  Preeco  in  1883,  which  was  for  employing  tho  move- 
ment of  the  train  to  compress  air  in  a  chamber  and  of  uKing  the 
gas  so  compressed  to  drive,  by  means  of  an  air-engine,  a 
dynamo  for  lighting  the  train.  5  Another  system  which,  per- 
haps, rightly  comes  under  the  first  heading,  though  it  is  really  for 
providing  a  light  to  the  indiWdual  and  not  to  the  whole  camo^, 
is  the  system  being  brought  into  use  on  some  of  the  underground 
railways  in  London.  Small  accumulators  are  fixed  on  the  wall  of 
the  compartment,  just  above  the  head  of  the  (>a8aenger,  and  an 
incandescent  lampof  2c. p.  or  3c.p.  is  fixed  in  a  kind  of  lantern 
on  the  front  of  the  accumulator-box,  and  is  arranged  so  as  to 
throw  all  tho  light  on  the  position  in  which  a  person  would 
naturally  hold  a  paper  or  book  when  reading.  The  light  is  started 
by  dropping  a  "  ^tenny  in  the  slot,"  which  action  closes  a  switch 
and  sLartH  a  tram  of  clockwork,  which  at  tho  expiration  of  30 
minutes  switches  the  light  ofi'  again.  A  switch  is  also  provided  on 
the  outside  of  the  box  so  that  tho  light  can  be  turned  on  on  leaving 
the  train,  and  the  lamp  can  only  be  lighted  again  by  the  insertion 
of  a  penny.  In  one  f<Miture  this  apparatus  di6Eers  from  the  majority 
of  the  penny-in  the-sLot  machines,  inasmuch  as  when  the  aocuma- 
lators  are  discharged  and  can  give  no  further  light  it  absolutely 
refuses  to  take  the  coin.  The  accumulators  are  removed  at  regular 
intervals  and  replaced  by  full  ones. 

The  system  in  use  on  the  Glasgow  Metropolitan  Railway  ditfers 
from  any  of  the  above,  but  has  not  come  into  general  use.  In 
this  case  there  are  a  number  of  tunnels  along  tne  line,  and  for 
providing  light  durinf^  the  day  In  these  tunnels  a  third  rail  insulated 
from  the  ground  is  laid  in  the  centre  of  the  track,  extending  a  few 
yardt!  beyond  either  end  of  the  tunnel,  and  la  connected  to  one  pole 
of  the  dynamo,  the  ordinary  rails  being  connected  to  the  otner. 
The  coaches  carry  a  contact-arm  with  a  collecting  brush,  which, 
on  coming  in  contact  with  the  third  rail,  closes  the  circuit  through 
tho  lamps  ;  in  that  way  the  lamps  are  lighted  and  extinguished  as 
tho  train  enters  and  leaves  tho  tunnel. 

Some  months  ago  the  Railway  Commissioners  of  South  Australia 
exprensed  a  desire  to  havo  an  experimental  train  fitted  up  with  the 
electric  light,  and  after  Home  [jarloying  a  contract  was  signed  with 
the  Brm>b  Electrical  Engineering  Company,  notwithstanding  the 
severity  of  the  conditions  proposed  by  the  commissioners,  which 
may  be  briefly  staled  as  follows  :  The  train  was  to  consist  of  six 
ordinary  carriages  and  brake  van,  all  bogie  stock  ;  it  was  to  be  a 
through  train,  not  one  broken  up  on  the  road  The  plant  was  to 
run  for  six  months  continuously  oa  an  experiment,  ana  if  the  light 
failed  ttix  timc?«  in  that  jjeriod,  the  commissioners  had  the  right  of 
rcfuiiiing  the  acceptance  of  the  plant,  the  company  in  that  case 
having  to  Htand  the  whole  of  the  cost  of  the  experiment.  On  going 
carefully  into  the  matter  it  was  decided  that  the  only  way  of  con- 
ducting the  experiment  successfully  was  to  adopt  the  system  which 
had  proved  so  successfal  on  the  London  and  Brighton  and  other 
lines  in  England — 1.«.,  the  axle-driven  dynamo  in  conjunction  with 
accumulators. 

Dtucriptiou  of  tht  Fiaiit. — The  dynamo  is  of  the  ordinary  Brush 
pattern,  wound  tis  a  shunt  machine,  and  is  too  well  known  to  need 
deecription  here.  Fig.  1.  The  commutator  is  aleo  of  the  ordinary 
pattern,  but  with  the  spaces  between  the  segments  filled  up  with 
mica.  The  brushes  are  made  of  a  sheet  of  copper  wire  gauze  about 
about  l^in.  wide  folded  backwards  and  forwards  on  itself  to  about 
2in.  thickness,  the  fold  being  about  Jin.  wide,  and  are  held  together 
with  cop[x}r  pins  passed  tnrough  them  and  riveted  over.  The 
brushes  are  held  radially  on  the  commutator,  the  three-eighths  side 
bearing  on  tho  segments  by  being  enclosed  in  a  small  rectangular 
brass  ^x,  and  the  requisite  pressure  is  obtained  by  spiral  springs 
acting  vertically  on  the  brusn.  The  adjusting  screw  is  provided 
with  a  lock  nut  to  prevent  the  spring  slackening  back  with  the 
vibration.  Theordinaiy  fioxible  lAdree  are  used  for  the  connections 
to  the  brushes,  the  ondif  of  the  wires  are  sweated  iuto  the  end  o(  , 
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in  the  samo  direction — sufficient  prewar©  being  put  on  them  to 
allow  of  them  gripping  the  commutator  for  that  purpose— the 
switch  lever  ig  operated  at  the  p&me  time  and  the  connectionii 
made  as  re^^uired.  Stops  are,  of  course,  provided  to  prevent  the 
rocker  moving  too  far. 

Driving  (r«ar,— In  Enjjland,  where  fixed  wheel  stock  is  exclu- 
sively  used,  the  question  of  driving  the  dynamo  by  means  of  a  belt 
from  the  axle  is  a  com(.>ftratively  easy  matter,  but  with  bogie  stock 
as  uBed  in  America  and  in  the«e  coloniee.  the  ciuestion  is  one  of 
much  greater  difficulty.  In  a  iiaper  read  by  Mr.  A.  H.  Bauer 
before  the  American  Institute  of  Electrical  Kngineorft,  in  June 
last  year,  he  said,  "Several  attempts  have  been  made  to  drive 
dynamos  by  connection  with  the  axlo  of  bogie  trucks.  All, 
however,  have  failed,  for  the  reason  that  no  provision  was 
made  for  maintaining  the  armature  shaft  and  axle  parallel 
at  all  angles  of  the  truck,  and  because  sand,  dirt,  et<:.« 
gathered  by  a  moving  truck,  will  soon  destroy  any  mechanism 
that  may  be  used  for  the  purpose  under  the  car.  The 
problem,  however,  has  not  been  abandoned,  and  I  am  in  ho[.ies 
that  within  a  very  short  time  a  solution  will  be  found."  At  the 
very  time  that  that  statement  was  being  made  the  author  was 
engaged  in  fitting  up  the  present  plant  in  South  Australia,  and 
looks  forward  witn  interest  to  bear  shortly  if  Mr.  Bauer  has  found 
another  solution.  In  dealing  with  this  question  here,  it  waa  at 
first  intended  to  use  a  method  of  driving  that  provided  for  the 
dynamo  and  axle  being  kept  parallel,  but  it  was  soon  seen  th/it 
there  were  insurmountable  aitficDlties  in  the  way,  and  the 
method  at  present  in  use  was  adopted,  and  the  excellent  way 
in  which  it  has  worked  continuously  for  the  past  four  months 
proves  that  if  it  does  not  completely  solve  the  problem,  it 
goes  a  long  way  towards  doing  so.  The  general  arrange- 
ment is   shown    in    Fig.  'A.     A   ia   a    flanged  pulley  fixed  to  tne 
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axle  of  the  bogie  truck  ;  B  B  are  Hanged  ^uide  pulleys  arranged 
to  slide  above  the  dynamo  pulley  in  a  vertical  frame  fixed  firmly 
to  the  floor  of  the  van  ;  CC  ore  spiral  springs,  with  their  lower 
ends  fixed  to  screws,  the  nuts  of  which  are  fixed  to  a  cross  frame 
bolted  to  the  elides.  The  pulleys,  B  B,  are  carried  by  the  springs, 
and  are  adjustable  in  the  slides  by  means  of  the  screws.  The 
dynamo  Is  lined  uu  with  the  bogie  axle,  with  the  van  on  a  straight 
line,  and  is  bolteu  firmly  to  the  floor  of  the  van  directly  over  the 
axle.  The  driving  tmlley  on  the  dynamo  is  also  flanged,  as  ia 
shown  at  D.  TIio  belt,  which  is  preferably  of  the  leatlier  link 
pattern,  passes  under  the  axle  pulley,  A,  over  the  guide  pulleys. 
h  B,  ana  under  the  dynamo  pulley,  D.  Now,  it  is  evident  that 
any  deflection  of  the  bofrie  axle  from  the  parallel  meann  a  depres- 
sion of  one  or  other  of  tne  guide  pulleys  according  to  the  direction 
in  which  the  uxle  moves,  and  the  spring  under  that  pulley  becomes 
compressed,  and  the  driving  tension  on  the  belt  Is  maintained 
constant.  The  springs,  C  C,  further  serve  to  Qom]}onBat6  for  the 
depression  and  extension  of  the  cturiage  and  bogie  springs,  which 
are  constantly  varying  quantities  on  a  running  train.  All  oearings. 
both  of  dynamo  and  guide- pulleys,  arc  provided  with  large  lubri- 
cators sufficient  to  hold  a  day's  supply  of  oil. 

i4crwmw/tt/oni.— These  are  of  the  E  r.S.  tyjje,  the  sections  bcin|^ 
enclosed  in  lead-lined  teak  colls;  *J4of  the *23- plate si/e  aroused,  and 
are  placed  in  tiers  behind  the  dynamo  ut  one  end  of  the  brake  van. 
The  van  is  amply  ventilated,  and  thus  all  danger  from  u  possible 
explosion  of  accumulated  hydrogen  is  avoided.  The  accumulator 
might  be  placed  under  the  floor  of  the  van  between  the  bogie 
trucks,  ana  in  future  seta  probably  will  be. 

JnntnimenU  and  Jianilatiufj  AjtjKiraiuji  — A  switchboard  is  fixe<l 
on  the  partition  adjoining  the  guard's  compartment  at  the  end  of 
the  van,  in  a  convonient  and  handy  position.  It  is  provided  with 
the  following  instruments  shown  in  the  diagram  ot  connections, 
Fig.  2,  in  which  the  main  current  circuits  are  represented  in  thick 
lines,  and  the  shunt  and  smaller  currents  circuits  in  thin  ones  ; 
t-Ae  roltmot^r  connections  arc  jiiiown  in  dotted  lines.  Magnetic 
Mumetior,  A,  with  tho  zero  in  the  centre  of  scale,  so  that  the  Sotiec- 

of  the  needle  indjcutes  the  direction  of  the  current  as  either 
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to  and  from   the  cells.    This  is  connected  up  so  as  to  show  the  j 
current  in  the  lamp  circuit  whether  supplied  by  dynamo  or  cells,  J 
and  when  the  Iami>8  are  not  on.  the  current  passing  into  the  cells.  1 
Magnetic  voltmeter,  B,  provided  with  a  two-way  Bwit<:h  to  allow] 
of  too  difl'erencuof  potentials  between  the  lamps,  colls,  and  dynamo 
terminals  being  obeierved.  Main-circuit  relay  and  resistance  switch, 
C.  This  is  wound  with  a  thick  wire  connected  to  the  main  dynamo 
circuit.     An  armature  uivoted  above  the  ooil  carries  on  its  other 
end  a  contact-piece,  which  in  the  normal  position  short-circuits 
two  strips  of  copper.  C|  Q,  across  which  a  suitable  resistance  con- 
tained in  an  iron  frame,  D,  is  oonneetod.   When  the  relay  becomes 
energised  by  the  main  current  from  the  dynamo,  it  draws  down 
the  armature  and  opens  the  circuit  through  the  resistance  which  is 
in  the  lam[i  circuit.     The  E.M.F   of  the  dynamo  being  necessarily 
higher  than  that  of  the  cells,  this  reaibtanco  must  bo  inserted  when 
the  dynamo  is  suppljing  the  lamfts,  ae  otherwise  they  would  be 
brighter  than  when  supijlied  from  the  cells.  A  regulator,  operated 
by  Tiand,  is  provided  at  E,  to  enable  more  or  less  resistance  to  be 
put  in  according  to  the  number  of  coaches  on  the  train. 

Fi'fU  Jhiay  Sicifrh.—F.  This  httle  switch  is  in  circuit  with  the 
6cldcloding  relay,  H,  imd  between  the  solenoid  of  the  magnet  and 
the  4-  pole  of  the  cells. 

Main  and  Field  ReMsttxntt  Sicitch.—Q,  This  closes  or  opens  the 
lamp  circuit  throughout  the  train,  and  is  provided  with  a  second 
contact-piece  which  at  the  same  time  short-circuits  or  opens  a 
Aiuall  resistance  permanently  fixed  in  the  dynamo  field  circuit,  as 
when  the  full  output  is  required  from  the  machine,  a  stron^^er 
exciting  current  io  necessary  th\n  when  the  cells  only  are  being 
charged.  In  addition  to  these  instruments  there  are  two  others 
fixeanear  the  dynamo— viz.: 

Field  Clo^iii'j  Uelat/.—H.  The  solenoid  of  this  is  connected  direct 
to  the  cells  through  tho  switch,  F,  and  the  centrifugal  contacts, 
K  K.  When  F  is  closed,  and  the  speed  of  the  dynamo  is  high 
enough  to  clone  the  circuit  at  K  K,  the  magnet  is  energised,  the 
armature  is  attracted  and  carries  with  it  a  contact  maker  that 
connects  the  dynamo  field  circuit  with  tho  cells,  the  dynamo  then 
becomes  excited  and  starts  generating  current,  provided  the  speed 
is  sufficiently  high  to  allow  the  centrifugal  governor  to  close  the 
contaots  shown  at  K  K  on  the  dynamo  frame. 

Automatic  Coujfier. — J  ia  of  the  ordinary  pattern  and  wound 
with  two  circuits,  having  its  high-resistance  coil  as  a  shunt  to  the 
dynamo  terminals.  The  duty  of  this  apparatus  is  to  connect  the 
dynamo  to  the  cells  as  soon  as  tho  E.M.F.  of  the  former  is  high 
enough  to  overcome  the  bock  E.M.F.  of  the  cells,  and  also  to  dis- 
connect it  again  when  the  E.M.F.  falls  too  low. 

Action  of  fh€  Appai-atuJt. — For  the  purpose  of  describing  this 
fully  wo  will  eupiK}te  the  train  leaving  the  terminus  at  5  p.m. 
The  lights  will  probably  bo  required  while  the  train  ia  standing  at 
the  platform  to  enable  passengers  to  find  their  seats.  The  main 
switch,  ii,  is  turned  on  and  the  lamivs  are  lighted  from  the  cells 
throughout  the  train  provided  tho  subawitches  are  closed.  When 
the  train  loaves  the  station  the  light  is  no  longer  required,  and 
the  guard  turns  oil  the  lewitch  (*,  It  is  now  desired  to  charge  the 
cqWb.  All  the  guard  has  to  do  is  te  close  tho  switdi  i ,  and 
the  governor  complctoi  tlie  circuit  through  the  relay,  H  ;  when 
the  right  speed— about  10  miles  an  hour— is  attained,  the  relay 
closes  the  dynamo  field  circuit  by  connecting  it  direct  to  the  cells, 
and  the  correct  polarity  ia  thereby  assured.  Meanwhile,  on  the 
dynamo  starting,  tho  brut!hes  assumed  their  profx^r  position,  and 
in  doing  so  shifted  the  revorsing  switch  so  that  the  field  con- 
nections would  be  correct  for  the  airection  of  rotation.  When  the 
E.M.F.  of  the  dynamo  i^  high  enough,  the  coupler,  J,  closes  and 
connects  the  celts,  and  charging  proceeds.  The  held  circuit  current 
is,  of  couise,  supplied  by  the  dynamo  it^^elf  directly  it  commences 
to  generate  current.  If  the  speed  slackens  the  E.M.F.  falls  off, 
and  Uie  coupler,  >),  opens  and  disconnects  the  cells  ;  should  it  con- 
linue  ialling,  the  governor  breaks  the  relay,  H,  circuit,  which  in 
turn  ojjena  the  fielil  circuii,  and  the  dynamo  no  longer  generates 
current.  At  0  p.m.  the  lights  are  afain  re<juired,  so  tne  guard 
tLirns  on  the  main  switch,  (>.  and  tne  lamps  are  now  supplied 
direct  from  the  dynamo,  the  surplus  current  generated  passing 
into  tho  cells  As  tho  switch  is  closed  the  field  resistance  is  short- 
circuited,  and  the  dynamo  is  enabled  to  generate  all  the  current 
required  from  it.  Whenever  a  stoppage  occurs  the  lighting  is 
continued  from  the  cells  without  any  interference  of  the  guard, 
and  the  tamps  remaining  ut  the  same  degree  of  brlghtnos-o  owing 
to  the  resistance  being  taken  automatically  out  of  the  circuit  bv  . 
the  relay,  C, short-circuiting  C'l  C.J.  The  following  figures  i»peok 
for  themselves  on  the  romiUting  proj)ortic«  of  the  ap|xiratu»: 

Speed   of  Volts  at  lerniiniih        Amjiere.''  TotAl 

dynamo.  of  dynamo.  in  laro|js  nmf>eres. 

\A20       57     fiO ..     (i.'i 

1.000      ,^7     50    0-J 

875      57     50    59 

630       58     49     50 

5*20  (corresi^onding  to  a  speed  of  10  miles  an  hoar)  dynamo  ] 
automatically  cut  out. 

FitttHff  and  Wiring  of  Carriagt^i — There  are  six  compartments 
in  each  coach,  and  each  compartment  has  two  8cp.  lamps,  and 
three  in  the  brake  van  make  a  total  of  Ih  lamps.  All  the 
lam^m  are  titted  in  the  roof  with  a  retlector  behind  them, 
and  are  covered  with  a  clear  glass  globe,  held  in  place  by  a 
hinged  brass  ring,  which  is  kept  locked,  and  the  lamp  ia  therefore 
free  from  interference  from  unauthorised  persons.  The  wiring  is 
carried  out  on  the  ordinar}'  [)arallcl  system,  the  lamps  in  each  coach 
being  arranged  on  two  branch  circuit^*,  separately  fused,  so  that  in 
the  event  oi  a  short-circuit  and  a  fuse  breaking  only  one  lamp  in 
c'lch  com(>artment  would  be  extinguished.  The  connections  are 
shown  in  the  diagram.  Fig.  4.  P  P  is  the  main  cable  connected  to 
the  po»\Uve  v)o\a  o\  U\e  di^namo  and  cells  through  the  carriage 
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coupler.  N  K  U  the  corresponding  negative  cable.  Both  of  theae 
are  of  sufficient  size  to  carry  current  for  the  total  number  of  lampu 
in  the  train,  and  tbey  are  placed  on  opposite  sides  of  the  coaches. 
(;i  p)  ifl  a  smaller  wire  connectod,  through  n  switch  and  fuse  (a)  at 
the  junction-box  in  the  end  of  the  coach,  with  P  P,  and  croBBecj  to 
the  other  side  of  tho  coach,  and  runn  parallel  with  and  under  the 
Batne  mouldinf;  as  XN,  all  the  lamps  on  that  side  of  the  coach 
being  connected  acroeis  those  two  wires  N  X  and  {pp).  ("  n)  i»  a 
aimilar  wire  to  {pp),  and  connected  in  the  same  manner  to  N  N, 
and  rune  along  the  coach  parallel  with  P  P,  uid  servee  »»  the 
return  for  the  larapA  on  that  side  of  the  coach.  The  main  cables 
are  brouglit  through  tho  ends  of  the  coaclie^  to  tonninal  blocks 
enclofiod  in  a  wooden  box  fittefl  on  the  outflide  of  iho  coaoli.  This 
box  aUo  contains  the  switch  (■<),  and  from  it^  under  ^'i<lo  (loiitnil 
the  flexible  wires  for  the  coupling. 


HH'i'iiii'ftii't 


Pio.  4, 

Couplings.— The  reciuirementa  of  a  good  coupling  are— that  it 
shall  be  capable  of  being  easily  and  quickly  made  and  broken, 
and,  while  making  good  electrical  contacti  it  must  be  callable  of 
breaking,  with  perfect  eaee  in  the  event  of  a  coach  parting  from 
the  remainder  of  the  train,  and  must  be  practically  watertight. 
The  coupling  in  use  answers  all  thoae  reuuirement«.  It  conmets 
of  a  brass  case  made  in  two  exactly  similar  tialves,  which  fit  tightly 
into  one  another.  Tho  flexible  wires  are  brought  through  the 
closed  ends  of  the  case,  and  connected  to  braas  plates  lurn^  over 
at  the  end  to  form  a  spring  ;  the  plabos  are  fixed  on  to  a  piece  of 
hardwood  screwed  into  the  case.  On  pre^eiing  the  two  canes 
together  the  corresponding  brass  plates  come  in  contact,  and  the 
connection  is  comfileted,  the  spring  given  to  the  plates  being  eliiHi- 
cient  to  hold  the  cases  together.  To  break  the  coupling  it  is  only 
neoeesary  to  pull  the  two  cases  apart. 


PRACTICAL  ELECTRICAL  PROBLEMS  AT  CHICAGO.* 

BY  PROK.  SILVAKUS    I'.  TiiDMi'HUN,  D.S.r.,  K.Ii.S. 
(GonduUed  from  /ni'je  .?.'.'*.> 

Another  battle  of  opinions  that  will  doubtless  bi«ak  out  will  be 
the  old  controversy  as  to  the  relative  merits  of  alternating  and 
direct  currents.  Tho  advocates  of  occumulatorg  will  come  armed 
with  tho  latest  statistics  to  support  the  latter  view,  whilst  the 
advocates  of  alternate  current?  will  bo  clmllcnged  to  produce 
practical  motorB  that  can  bo  put  upon  their  circuits.  The  great 
success  of  accumulator  atationa  in  Kngland  will  doubtlesfl  whet 
the  curiosity  of  our  brethren,  and  inspire  them  to  point  ub  to  pome 
still  greater  Buocesa  of  Fome  other  gystein  on  thoir  side.  It  U  very 
singular  to  remember  in  this  connection  that,  at  the  Philadelphia 
Exhibition  in  1884,  there  was  not  a  single  alternate-cnrrent 
dynamo  shown — there  waM  not,  indeed,  a  single  one  in  oxitttent'e 
in  the  States  ;  all  inachines  at  that  date  being  for  direct  currents. 
Contrasting  that  epoch  with  the  present,  tho  growth  of  alternate- 
current  systems  to  their  present  development  seems  truly  remark- 
able. For  now  wo  have  not  only  to  discuss  tho  general  merits  of 
alternate-current  as  againet  those  of  direct-current  systems, 
but  the  relative  merits  of  highfrociuency  as  against  those  of 
low-frequency  alternations ;  the  merits  of  high- voltage  iw 
f^ainst  those  of  low-voltage  systems ;  and  the  merits  of  three- 
phase  and  four-phase  alternate-current  systems,  as  against  the 
simple  ordinary  two-phase  alternate-current  eyetoni.  Post-ihly 
many  of  us  are  becoming  tired  of  the  eternal  drehstroin  ijuestion. 
The  three-phase,  high  voltage,  longdistance  transmie^sion  frojn 
LaufTen  to  Frankfort,  18  months  ago  was  a  magnificent  f<>ur  th 
J'orrt.  It  showed  what  could  be  done.  Tlie  generators  of  that 
!*plendid  ex|>eriment  are  still  running  to  illumiimt*  the  town  of 
Heilbronn.  But  it  mu9t  bo  confeas«t  that  oven  here  the  three- 
phase  system  has  remarkably  little  to  sliow  of  advantage  over  the 
universal  two-pha^«  system.  The  complications  it  introduces  by 
iC«  substitution  of  three  wires  for  two,  are  not  compensated  Tor  by 
any  great  gain.  The  supposed  advantage  that  it  p>ernuta  the  use 
of  self-sLorting  non-synchmnous  motors  is,  apparentlj^  illusory; 
for  it  is  cloor  that  if  the  problem  of  giving  us  a  satisfactory 
alternate-current  motor,  suitable  for  u-^e  on  an  ordinary  two-phase 
circuit,  has  not  been  solved  by  Messrs.  Hutin  and  Ivcblanc,  it  will 
be  solved  b\'  Messrs.  Stanlov  and  Kelly,  or  by  the  engineers  of  the 
Oerlikon  Fabrik,  or  by  Messrs  Brown,  Boverie,  and  Co..  or, 
perhaps,  by  all  of  these  able  engineers,  in  as  many  different  ways. 
As  for  any  supposed  superiority  in  other  respects  of  a  three-phase 
or  a  four-phase  motor  over  a  two-phase  one»  it  is  merely  a  question 
of  plant  efficiency,  and  of  comparative  unimportance. 

Sluch  more  attention  will  probably  be  given  to  the  battle  of  the 
frequencies.  Very  low-frequency  currents  will  a[iparently  serve 
certain  pur[>oses  that  will  make  them  of  special  use.  Many  years 
ago,  M.  Abdank  proposed  to  u«»e  them  for  telephone  signftlling, 
and  to  replace  telephone  batter-iea.     On  the   larger  scale,  though 

*  I'aper  read  »t  the  Society  of  Arts  on  May  3. 


excellent  for  operating  motors,  they  are  dietinotly  bad  for  arc 
lighting.  In  the  processes  of  simplification  in  central-station 
work,  we  want  to  be  able  to  run  the  arc  and  incandescent  circuits 
off  the  same  simple  pair  of  omnibus  bars.  If  this  ideal  ise\erto 
be  obtained  —and  Mr.  Forranti  tolls  us  it  is  within  our  grasp— we 
shall  have  to  keep  up  the  frequency  of  our  alternations,  not  lower 
it.  In  tho  other  extreme  direction  we  have  had  a  mo.'*t  enticing 
fiield  opened  out  by  the  researchott  of  Mr.  Tesla  and  of  Prof.  Elihu 
Thomson.upon  very  high  frequencies.  ThesbrangeproperLiesof  high* 
frctjuency  discharges  when  supplied  at  very  high  vuUages,  raises  a 
new  problem.  We  want,  as  a  new  invention,  a  frecpiency-ratfter,  un 
organ  which  shall  transform  the  frequency  even  as  uie  induction  coil 
transforms  the  voltage.  TJie  fretiucncy  transformers  hitherto  used — 
namely,  tho  Lcyden  jar  and  Hertz  oscillator— are  not  practical  for 
electric  lighting  purposes.  Tho  phosphorescent  glow  of  tho  novel 
high-frecjuency,  high-voltage,  high-vacuum  lumps  that  Mr.  Tesla 
promises  ue  costs  aa  yet  much  more,  for  equal  quantities  of  light, 
than  any  other  form  of  electric  illumination.  Who  will  make  the 
now  departure  that  will  bring  such  lamps  within  practical  range  t 

We  snail  discuss  high  voltage,  too,  from  another  point— namely, 
that  of  the  utilisation  of  Niagara  and  other  natural  sources  of 
power,  by  permitting  of  the  economic  tranumission  of  power  to 
long  distances.  Ever  since  1H79  this  dazzling  possibility  has  been 
before  us.  We  may  yet  see  Lord  Kelvin's  80,000volt  transmission 
an  accomplished  fact.  The  three  suggestions  made  in  that  year 
to  attain  an  efficient  high  voltage  have  all  been  triod.  Profs. 
Ayrton  and  Perry's  was  to  run  the  dynamo  and  motor  both  at  a 
higher  speed.  Profs.  Thom^n  and  Houston's  was  to  put  several 
dynamos  and  several  motors  in  iSeries.  M.  Aohard's  was  to  work 
with  more  powerful  mugnets  in  the  machines.  All  three  sugges- 
tions have  their  good  pomts.  They  have  been  tried  at  Munich,  at 
Oeil,  at  tho  Gare  du  Norti  in  Paris,  and  notably  at  Frankfort ; 
but  they  have  also  been  put  into  practical  use,  by  tho  aid  of  trans- 
forineis,  in  scores  of  other  places,  and  are  at  work  to-day  What 
shall  the  next  step  be  ?  Perhaps  at  Chicatro  we  may  hear  from 
Prof.  Forbes  exactly  what  is  to  be  done  at  Niagara. 

Closely  connecto<l  with  power  Uani^niif^ion  comos  the  problem 
of  the  electric  railway,  and  tho  question  of  rapid  transit  oy  elec- 
trical meanft.  Several  thousands  of  electrically-worked  tramway 
lines  throughout  the  length  and  breadth  of  America  attest  the 
extraordinary  progress  of  recent  yearv.  And  if  America  cannot 
yet  show  one  single  electric  railway  on  the  scale  of  our  City  and 
South  London  lino,  it  is  probably  because  she  has  some  great 
surprise  in  thisdiroction  in  store  for  us,  and  will  throw  our  present 
advantage  in  this  point  into  insigniticance.  Subsoil  roods  are  cer- 
tainly troing  to  revolutionise  the  ero.*ia- traffic  of  all  great  cities. 
But  will  not  America  show  us  eome''^hing  much  bigeor  and  more 
daring  than  our  little  six-mile  pair  of  tunnels  fromlving  Wiltiam- 
sti-eet  to  Stockwell  ? 

The  applications  of  electricity  to  mining  must  also  come  in  for 
dtecuasion,  and  many  other  engineering  applications.  Many 
engineers  ai'e  now  alive  to  the  poesibilities  of  electromagnetic 
mechanism.  Friction  clutches  are  being  superseded  by  magnetic 
ones,  and  a  recent  suggestion  of  Mr,  Edison  is  to  increase  tlie 
grip  between  belttf  and  pulleys  by  the  introduction  of  magnetic 
adherence  between  them. 

Turning  from  the  problems  of  heavy  engineering  to  those  of 
lighter  elcctrituil  appliances,  there  are  still  matters  innumerable 
awaiting  discussion.  We  ahall  have  the  new  '*  telautograph  "  of 
Prof.  Elisha  tiray  to  admire.  We  shall  canvass  the  probabilities 
of  itfl  adoption  and  development  as  keenly  us  we  did  nearly  *JU 
years  back  IhoiK}  of  tl)e  telephone.  It  ir  a  matter  of  congratulation 
that  Dr.  liray,  who  at  that  time  was  somewhat  erudly  pushed 
aside,  in  the  uiossure  of  events,  from  receiving  hts  due  share  of 
recognition  /or  the  part  he  played  in  tho  early  stages  of 
telephonic  progress,  should  now  have  mado  sucli  an  appa- 
rent success  with  the  later  creation  of  his  inventive  bmin. 
The  cruder  tentative  autographic  telegraphs  of  the  earlier 
workers  cannot  be  put  into  tlie  same  line  as  tho  wonderfully 
perfect  instrument  which  will  assuredly  be  one  of  tho  features  of 
the  Chicago  show.  But  Ihero  are  other  nattles  to  fight  in  the  tele- 
graphic Hold.  Our  system  of  rapid  automatic  transniission,  origi- 
nated by  Whentnone,  and  perfected  steadily  and  furely  under  the 
handrt  of  tho  British  Poj^tnl  Telegraph  Deiwrtment,  has  not  yet 
superseded  all  the  older  and  slower  forms  of  telegraphic  instru- 
ments, oven  on  those  lines  where  Press  work  and  heavy  commer- 
cial work  demands  the  most  jterfect  and  ethcient  instruments.  It 
is  strange  that  in  tho  Unit.ed  States,  where  such  commercial  con- 
siderations are  deemed  quite  as  important  as  they  are  with  us, 
the  aduptiun  of  the  rapid  automatic  system  should  he  sn  slow. 
American  tcleeraphere  were  not  one  whit  less  fjuick  than  we  to 
IMjrccivo  the  advantages  of  duplex  and  of  quadruplex  working.  In 
rospoct  to  rjundruplex,  though  Europeans  workocl  otit  both  duplex 
and  diplex,  and  had  shown  that,  by  combining  them,  i\  quadru- 
plex transmission  was  possible,  it  was  yet  loft  to  American 
electricians  to  put  into  service  and  to  devise  the  practical  combi- 
nations for  everyday  use. 

The  problem  of  the  fuller  utilisation  of  telegraph  and  telephone 
lines  takes  fresh  importAnoe  every  year,  as  traffic  thickens,  and 
the  possibility  narrows,  of  adding  new  lines  beside  those  already 
darkening  the  air.  Eiapid  automatic  transmission  is,  for  many 
purposes,  a  far  more  efficient  setrvtce  than  the  quadruplex.  Then 
there  is  the  question  of  harmonic  duplex  and  multiplex  telegraphs, 
At  Chicago  we  sholl  see  the  phonopore  doing  service  not  only  as  a 
liarmonic  duplex,  but  also  for  providing  a  telephonic  service  apon 
the  railway  signal  lines  to  keep  up  communication  from  cabin  to 
cabin  of  the  block  system.  This  ingenious  adaptation  of  devices 
has  received,  since  its  inception  by  Mr.  Langdon-Davies,  numerous 
improvements  in  detail  of  late  from  that  ever  active  veteran  tele 
graph  engineer,  Mr.  Spagnoletti,  and  I  am  told  that  the  instru 
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mentfl  At  Chicaeo  will  &leo  embody  the  results  of  some  ffufff^eations 
maHe  by  the  officials  of  the  British  Poet  Office  when  the  instru- 
ments were  tried  there. 

The  rapidity  of  signalling  through  cablett  is  a  nnatter  which  our 
president  of  to-night — the  official  representative  of  Great  Britain 
m  matters  electrical— haa  given  much  attention.  He  has  shown 
US  what  careful  design  may  accomplic^h  in  the  matter  of  the  tele- 
phone cablea  from  England  to  France  and  from  England  to 
Ireland.  The  next  stenwill  bo  to  show  that  it  is  poseiblo  to  talk 
by  telephone  through  the  2:20  mil^s  of  sea  that  separate  England 
from  Holland.  There  in  not  the  least  reanon  why  that  shonld  not 
bo  done  within  the  next  12  months.  This  is  a  matter  to 
which  recently  I,  too,  have  been  giving  some  attention,  end 
it  is  perfectly  clear  to  nie  that,  by  taking  into  account 
the  action  of  electromagnetic  induction  in  diminishing  the 
retarding  effects  of  capacity,  and  utilising  that  property 
rightly,  it  is  only  a  question  of  time  and  money  to  effect 
telephonic  communication  through  even  an  Atlantic  cable.  It  is 
poeaible  that  at  the  present  moment  no  two  telegraph  engineers 
would  agree  on  the  right  way  to-  carry  out  the  thing.  Pew,  if 
any.  would  deny  the  abstract  possibility.  It  affords  a  splendid 
field  for  discussion.  Above  everything  we  want  a  few  suitable  hard 
facts  of  experiment  as  data  to  base  argument  and  calculation  upon. 
Long-distance  telephony  is  no  mere  dream.  Xor  is  hecUto-plex 
tel^raphy.  And  telegraphy  withour.  wires  Is  already,  in  isolated 
rases,  an  accomplished  fact.  Seeing  by  electricity,  in  apite  of  the 
telephoneroecope  which  graced  the  jubilee  soirv©  of  tlie  Postal 
Telegrapl)  Office,  must  be  left  to  the  twentieth  century.  We  have 
problems  enough  to  discuss  at  Chicago  without  entering  it]X)n  that 
enticing  phantom 

Those  of  us  who  may  enjoj'  the  benefit**  of  a  trip  to  Chicago 
will,  it  is  clear,  have  to  encounter  a  jierfeot  tornado  of  electrical 
ideas.  We  po  to  mingle  with  our  brethren  of  the  electrical  craft 
in  friendly  converse,  a«  admlrern,  let  uh  trust,  rather  than  as  criticf . 
On  whatever  points  of  practice  we  differ  we  may  be  sure  the 
advantage  is  not  alt  on  orir  side,  and  shall  be  ready  to  give  a 
hearty  appreciation  to,  and  to  enter  into  an  intelligent 
undemtanding  of  the  causes  that  make  those  differences  of 
practice,  even  when  they  are  differences  that  tell  againet 
ourselves.  There  are  moments  when  one  would  wieU  to 
dispossess  oneself  of  the  critical  faculty  and  instead  acquire  an 
unlimited  capacity  for  admiration,  l^oe  exhibition  itself  will 
give  us  much  matter  for  genuine  admiration  :  the  congress  will 
equally  furnish  U8  with  food  for  thought.  The  country  which 
produced  a  Franklin,  a  Henry,  and  a  ^lor^e,  is  happily  still  rich 
m  citizens  of  distinction  in  electrical  science  ;  for  it  can  boofit  ii 
galaxy  of  names  as  eminent  as  those  that  can  be  produced  by  any 
country  in  Europe,  as  eminent  not  in  abstract  science  only,  but 
abo  in  the  work  of  pioneer  investigation,  and  in   the  genius  for 

f  "^" 

V  Papers  on  this  subject  were  published  in  the  JournaJ  for  the 
■  years  1883,  IS84,  1888,  and  1891.  More  recent  observations,  in 
connection  with  those  previously  taken,  have  led  to  an  identity 
being  revealed  between  the  variations  of  these  currents  and  those 
of  atmospheric  pressure.  It  is  thought  to  be  of  interest,  as  the 
comparison  is  novel,  to  give  a  brief  account  of  the  facts  which 
seem  to  Cdtablish  this  identity,  In  doing  so  rcferencos  must 
necesaarily  be  made  to  the  former  papers.  In  the  study  of  this 
flubjeot  much  assistance  has  been  afforded   by  the  records  kindly 

S laced  at  my  disposal  by  Mr.  C.  Chambers,  F.B  S.,  suporinten- 
ent,  Colaba  Ob»ervatory  ;  Mr.  Michie  Smith,  F.R  S.,  Govern- 
ment ostronomor,  Madras  ;  and  Mr.  £.  Kitto,  F.  R.  Met.8., 
Bui>erintendent.  Falmouth  Observatory ;  and  by  information 
furnished  by  Mr.  W.  Ellis,  F  R.A.S.,  Greenwich  Observatory; 
reference  bus  also  been  made  to  the  Bombay  meteorological 
observations  of  18(5,  and  to  the  Snrydopinlia  Britannica  (ninth 
edition,  vol.  rvi. — '*  Meteorology  "). 
The  observations  in  India  were  not  as  a  rule  taken  with  a  Benai> 

ttive  galvanometer,  for  the  currents  were  of  sutiicient  magnitude 
in  the  localities  in  which  obser\'ed  not  to  require  it.  The  use  of  a 
sensitive  galvanometer  involves  complications  from  weak  electro- 
chemical and  thermal  currents  proauced  at  junctions,  and  the 
magnetic  eystem  is  subject  to  oisplacement  for  terrestrial  mag- 
netism, the  effects  of  which  are  difficult  to  screen.  In  all  delicately- 
suspended  magnets  with  long  indicators,  or  with  reflectors  and 
■  distant  scales,  these  effects  are  considerable. 
It  is  necessary  to  remark  that  the  long  periods  of  settled  weather 
in  India  are  favourable  to  the  regular  recurrence  of  the  same  varia- 
tions in  meteorological  phenomena  from  day  to  day  during  those 
periods,  and  this  Has  been  found  to  be  the  case  with  the  earth 
currents.  For  fullv  30deg.  north  and  south  of  the  equator  the 
lines  of  maxima  and  minima  run  north  and  south,  but  in  higher 
latitudes  these  directions  are  changed.  Again,  the  amplitude  of 
the  oscillations  of  atmospheric  pressure  is  greater  in  eijuatoriat 
than  in  higher  region»>,  and,  so  far  as  can  bo  ascertained,  the 
earth-currents  have  higher  E.M.F.'s  in  the  former  than  in  the 
latter.  On  the  whole,  therefore,  India  offers  a  better  field  for 
observation  than  the  British  Isles,  where  the  weather  is  subject  to 
_  such  large  and  frequent  di^turboDOee  from  often  unknown  and 
unforeeeen  causea. 

In  my  papers  of  1884  and  1888,  reference  has  been  made  to 
difference  in  elevation  between  two  places  being  favourable  to  the 
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production  of  an  earth-current,  and  to  the  probability  that  at  any 
time  difl'erenco  in  atmospheric  density  is  also  effectual  in  this 
way.  Condensation  and  dispertion  of  aqueous  vajwur  at  high 
elevations  have  by  other  observers  been  shown  to  affect  the  direc- 
tion of  the  current.  On  the  coast  of  India  the  disturbances  tc 
telephonic  communication,  when  earth  haii  been  used,  have  been 
very  great  on  long  circuits  during  that  part  of  the  day  when  solar 
heat  was  most  active,  and  when  the  soa-breez©  prevailed,  thecaoaii 
apparently  being  that  electrically-charged  films  and  particles  of 
vapour  were  driven  across  the  wires  and  discharged  into  them. 
The  effect  was  to  produce  a  hissing  or  grating  noise  on  the  tele- 
phone,  which  often  drowned  the  voice  of  the  operator.  It  is 
thought,  then,  that  these  considerations,  coupled  with  the  results 
of  fresh  observations  which  follow,  may  lend  colour  to  the  supposi- 
tion that  the  movements  of  aqueous  vapour,  as  evidenced  by  the 
daily  barometric  oscillations,  are  active  in  the  production  of  earth- - 
currents. 


Fk*.  !. 

Observations  of  earth-current*  have  been  taken  on  some  days  in 
March  and  April,  IS91*  between  Belgaum  and  Vingorla  ;  in 
February  aiid  July,  ISft'J,  between  Madras  and  Vellore  ;  in  June 
and  July  between  Paiimben  and  Manaar  :  those  of  September  and 
October,  1887,  between  Calcutta  and  Allahabad,  also  illustrate  the 
same  features  of  the  daily  recurrent  phenomena.  It  is  found  that 
almost  always  the  current  dows  in  trie  morning  from  the  inland 
places  of  observation  to  those  on  the  sea-coast.  A  sketch  map 
IS  appended  to  show  the  geographical  positions  of  the  ploooe 
indicated.  In  the  afternoon  the  direction  of  the  current  is 
reversed.  On  the  sections  of  lines  from  Belgaum  to  \*ingorla 
and  Madras  to  Vellore.  currents  of  high  EM.F.  are  observed 
from  a  half  to  five  volts  ;  thev  are  remarkably  steady,  and 
cannot  be  produced  by  electro -chomical  or  thermal  inffuences  at 
the  earth-plates.  Some  observations  kindly  taken  on  one  of  the 
Madras-Penang  cables  in  July,  1892,  by  Mr.  Wolfe,  acting- 
superintendent  at  Madras  of  the  Eastern  Extension  Telegraph 
Comfiany  also  showed  that  E.M.F/s  of  from  01  to  U-4  volt^  were 
operating  from  6,37  a. m.  to  9  11  a.m.  (between  which  hours  obser- 
vations only  were  made^,  and  go  to  strengthen  the  conclusion  that 
comparatively  high  forces  do  prevail  about  the  time  of  the  morn- 
ing maximum  of  atmospheric  pressure.  The  curve  which  shows 
the  changes  from  early  morning  to  evening  was  given  in  Plate  I. 
of  my  paper  of  September,  1884,  and  this  is  reproduced  here 
(Diagram  II.).  These  diurnal  phenomena  are  occasionally  re- 
vered in  times  of  cyclonic  storms.  The  cables  from  Ma ' 
Fenang  give  evidence  of  similar  effects. 
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The  observations  taken  at  Paumben  on  the  tine  to  Manoar 
are  very  instructive  :  they  comprise  seven  days  ;  the  current 
was  very  weak,  and  exhibited  no  regularity  in  ebb  and  ffow. 
The  line  is  about  50  miles  in  IcDgLh  with  a  cable  In  circuit  and 
runs  oast  and  west.  The  difference  between  the  phenomena  ex- 
hibited here  and  those  of  Vellore  and  Belgaum  I  attribute 
to  the  fact  that  there  can  be  but  Uttle  difference  in  the  meteoro- 
logical conditions  of  Paumben  and  Manoar,  and  barometrical 
oscillations  of  the  same  sign  and  amplitude  occur  8}'Tichronouely 
at  the  two  places.  It  is  to  bo  regretted  that  this  supposition  can- 
not be  eonnrmed  by  records.  It  should  not  be  omitted,  however. 
to  note  that  Paumben  is  only  13  miles  south  of  the  magnetic 
equator,  and  it  is  possible  that  magnetic  forces  there  are  variable 
to  a  greater  extent  than  at  the  other  places  noted  above.  The 
photographic  records  of  the  earth-current  at  Greenwich  Observa- 
tory in  the  line  running  east  and  west,  prior  to  the  disturbance 
which  is  caused  by  the  City  and  South  London  Railway  currents* 
show  a  rise  and  fall  in  the  earth-current  similar  to  that  exhibited 
in  Diagram  II.  herewith,  although  in  a  circuit  only  three  mUes  in 
length  the  E.M.F.  is  very  amoU, 
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of  the  distarbing  6eld.  Analogous  effecU  had  a]«o  been  observed 
by  Prof.  Schuster,  and  described  in  hia  Bakerian  lecture.  Mr. 
B.  W  Smim  rcf^Hrded  the  i*tre8se«  set  up  in  the  medium  as 
cumulntivo,  a  very  ^litrht  cauBo  acting  on  a  substance  already 
strainfxt  nearly  to  breaking  point  being  sufficient  to  cause  break- 
down. Mr.  Blakealoy  on(|uired  if  the  ulTectfl  were  the  same  if  the 
induction  coil  used  in  one  of  the  ex[)criinei)tfi  was  replaced  by  an 
electric  machine,  and  whether  the  direction  ot  the  ticld  so  produced 
inHuenced  the  result.  Mr.  W.  R.  Pldgeon  naid  closea  circuits 
were  necessary,  and  he  had  found  it  very  ditticult  to  produce 
discharge  in  tubes  unless  the  ondn  of  the  primary  wire  were 
brought  together.  In  hie  reply,  Mr.  Rlmlngton  said  each  turn  of 
the  luminous  spiral  forined  a  cotnulele  circuit  of  itnelf.  The 
phenomena  observed  by  Mr.  Campbell  Swinton  was  quite  differont 
to  those  he  had  shown,  and  due  to  ditferont  causes.  Mr.  HwintonV 
spirals  were  reversed,  and  wore  due  to  phosphoreeoence  of  the  ghiA^ 


COMPANIES'  MEETINGS. 


BRAZILIAN  SUBMARINE  TELEGRAPH  COMPANY. 

The  oidinary  general. mooting  of  the  Bra/^ilian  Submarine  Tele 
•^raph  Company,  Limited,  wait  held  last  week  at  the  City  Tenninn.*- 
Hotel,  the  Hon.  W.  St.  John  Brodrick,  M. P..  presiding. 

After  referring  to  the  absence  of  tlie  chalrmuii  of  the  Cotn^ukny. 
Sir  James  Anderson,  owing  to  sovoro  illness,  the  Chairman  moverl 
the  adoption  of  the  report.  He  stated  that  the  revenue  of  the 
Company  for  the  half-year  ended  December  .'U  laft  hi»d  exceeded 
that  of  the  preceding  six  months  by  rather  over  £2,00().  Tlic 
increase*  however,  was  rather  apparent  than  real,  because  a  certain 
sum  came  into  the  accounts  of  tne  past  half-year  which  had  been 
held  in  sunpen^e  iu  the  preceding  half-year,  and  this  would  have 
just  altered  the  balance.  Comparing  their  revenue  for  the 
December  half  of  189*2  with  that  for  the  corresponding  period  of 
ISO!  there  was  a  decrease  of  flSiOfK),  but,  on  the  other  hand, 
there  had  been  n  diminution  in  the  expenditure  of  about  £.'i,(HJO. 
although  they  had  had  to  meet  i^ome  unusual  calls  in  connection  with 
their  staff  f)uarterB  at  St.  Vincent,  in  confiefjuence  of  the  large 
amount  of  busiiief^s  and  the  e8tabli«*hment  of  a  Jay  and  night 
service  there.  In  addition  to  this  they  had  thought  it  wise  to 
erect  tanks  and  tank-sheds  and  to  provide  macbinery  at  St. 
Vincent  for  keeping  spare  cable  there  ;  and  the  pharoholdcrt^ 
would  be  able  to  appreciate  the  foresight  which  had  dictated  thi*> 
o|)eration  when  they  considered  the  msUincc  of  the  repair  which 
had  just  been  executed  to  tho  cable  which  hud  been  broken  near 
Periiambuco.  They  look  the  nearest  andmo^t  easily  available  teh; 
graph  ship  to  re[)air  it,  tho  vessel  being  at  the  time  on  the  Weft 
Coast  of  Africa,  She  called  at  8t.  Vincent,  and,  having  taken  in 
the  necessary  cable,  proceeded  direct  to  tho  Bcono  of  tho  break, 
which  was  repaired  on  the  2Hth  ult.,  and  she  was  able  to  return 
without  even  touching  at  South  America  A  com[)any  had  been 
ostabliKhed  connecting  Senefjal  with  South  America  which  mi^ht 
be  considered  to  be  in  opj>o?itiion  to  their  Company.  The  South 
Ameiicjin  Company  opened  on  October  5  la«t,  but  on  December  27 
a  break  oceurr»:lin  theircjiblcj'.whioh  were  totally  interrupted  until 
February  D.  Notice  wa^  recently  given  by  that  company  of  a  de 
creue  of  rates,  to  take  effect  from  the  1st  ult.  After  consulting  the 
Western  and  Brazilian  Company  the  Directors  decided  to  adopt 
similar  rates,  and  as  the  object  of  the  South  American  Company  was 
to  take  away  this  Com{iany'8  traffic,  tho  Bonrd  would,  if  necoesaiy, 
continue  to  reduce  ratea  to  the  level  notified  by  the  opposition. 
Tho  experience  {trained  from  the  working  of  the  South  American 
Company  did  not,  however,  make  thom  greatly  fear  tho  lose  that 
might  be  incurred  by  the  competition.  Thev  proposed  to  ask  tho 
shareholders*  authority  to  establish  a  fund  for  the  pension  and 
superannuation  of  their  employes.  By  the  adoption  of  the  pro 
posal  they  would  also  have  something  of  a  hold  on  Miluable  men, 
so  that  when  they  had  given  the  Comijany  a  certain  |>eriod  of 
service  they  might  not  be  induced  to  transfer  their  abiliticA  else- 
whore.  Tho  (Shareholders  voted  on  May  '20,  1881,  a  sum  not  to 
exceed  £'S00  a  year  tuwanls  an  insurance  fund,  and  this  would  in 
the  future  still  suffice  for  the  |>ayment  towards  the  suiwrannuatiou 
of  the  older  members  of  tho  staff.  As  regarded  the  younger 
members  they  proposed,  on  the  [lart  of  the  C^m|>any,  to  make  a 
contribution  of  2^  ix>r  cent,  to  their  contribution,  and  at  the 
present  rate  of  the  salaries  this  would  cost  the  Com[>any  about 
£500  a  year,  which  he  did  not  think  would  be  regarded  aaan  undue 
amount. 

Sir  H.  D.  Gooeh  seconded  the  resolution,  which  was  carriefl. 

On  tho  motion  of  tho  Chairman,  seconded  by  Mr.  John  Newton, 
a  resolution  was  afterwai-ds  passed  approving  the  report  of  Mcj^sre. 
Neiaon  and  Schooling,  of  the  Institute  of  Actuaries,  relative  to 
the  establishment  of  staff  pension  and  superannuation  funds. 


ELMORE'S  FRENCH  PATENT  COPPER  DEPOSITING 
COMPANY,  LIMITED. 

The  adjourned  extraordinary  general  meeting  of  this  Com[«ny 
was  held  on  Monday  at  Winchester  House  to  consider  a  resolution 
for  winding  up  the  Comjjany  with  a  view  to  its  reconstruction. 
Major  C.  Jones  presided. 

The  mating  at  the  outset  was  adjourned  until  after  the  businesb 
of  tho  ordinary  general  meeting  had  been  disposed  of. 

Mr.  Wood,  the  chairman  of  the  committee,  proposed  a  resolution 


i: 


mpproving  of  tho  sale  of  the   Com|irtny'a  factory  and  works  in 


the  meeting.     By  the  agreement  a  French  9&ciH4  tn  co 
tc  be  formed  with  a  now  capital   of  £100,000,  the  new  coinpa»| 
issuing  to  the  present  Company  £60,000  6rBt  mortgage  debenturai 
and  5,000  founders'  shares.     The  new  company  will  purchase  fronl 
the  Company  all  the  French  assets,  with  some  unimportant  escep-^ 
tions,  and  will  undertake  to  i>ay  all  the  existing  French  liabilitiea, 
and   to   be  re8|>oneible  for  all  the  expenses  of  carrying  on  the 
business  as  from  the  '20th  ult.     The  price  to  be  paid  to  the  Com- 
pany is  as  follows  :  (a)  A  net  sum  in  cash  of  £8,600,  this  being  tb« 
net  amount  of  the  £20,000  originally  settled  after  deducting  tb«l 
agreed  sum  for  the  discharge  of  all  French  liabilities  and  cost  o^ 
working  till  completion  of  purchase.     \'')  An  amount  of  £60,000  til 
first  mortgage  debenturesC*  obligations  ")  bearing  tt  por  oenb,  inta 
rest  and  a  40.year  sinking  fund.  If  paid  off  before  maturity  a  bonoal 
of  £6,000  to  be  |»aid  in  tho  first  year,  diminishing  in  proportion  toi 
tho  years  run  off.     ('-)  All   the  founders'  shares,  receiving  £4.50Q| 
per  annum  after  the  new  capital  has  received  10  per  cent,  (noa-l 
accumulative),  and  entitled  to  one-half  of  surplus  profits  aft«r1 
certain  specified  provisions  are  made  for  reserves,  etc.     Two  oufc^ 
of   the  five   memoers  of  the  committee  of  supervision  ore  to  be 
nominated  in  the  interests  of  the  English  company  ;  £10,000  of 
shares  now  held  in  France  will  be  cancelled  or  surrendered  by  the 
arrangement      Mr.  J.  H,  Duncan   (the  receiver  and  manager),  in 
his  letter   of   the   29th   ult.,  in  forwarding  the  above-mentioned 
summary  of  the  proposed  agreement  with  M.  Secretan  and  his 
group  of  French  capitalista,  remarked   that  the  chief  alC«ratioa 
from  the  original   scheme   wiia    that    tho    founders'    shares  were 
no  longer  expressed  in  a  capital  sum  of  £tiO,000.     Under  French 
law  it  was  impossible  to  give  a  capital  value  to  founders'  shares, 
but  their  revenue  rights  had  been  kept  exactly  as  before,  and  their 
participation  in  tho  ultimate  surplus  of  assets  was  aleo  provided 
for.     Up  to  the  10th  inst.  it  was  to  be  open  to  any  of  the  share- 
holders to  join  in   tinding  tho  nQvr  capital   which  was  being  sub- 
scribed in  France  with  preferential  rights. 

After  some  discassion  the  resolution  approving  the  proptwod 
sale  was  passed,  and  a  rtssolution  was  also  carried  adopting  tho 
Directors'  ro|X)rt. 

The  extraordinary  general  meeting  was  subse^-juently  prooeedod 
Willi,  and  resolutions  were  passed  for  winding  up  the  Company 
and  appointing  Mr.  F.  \V.  Hixley  liquidator 


BUSINESS  NOTES. 


^ace  to  M.  Secrottui  In  term»  not  forth  in   an  agreement  road  to 


Wakoflold.— Tho  Wakefield  City  Council  have  decided  to  a|)^)ly 
for  a  pruvii-ional  order. 

Hanloy.— The  Hanley  Town  Council  advertise  for  an  electrical 
engineer  at  a  salary  of  £'2<X)  a  year. 

Reading.-- The  Reading    Town   Council   have   authoritod    tl 
'.own  clerk  to  proceed  with  the  provisional  order. 

Klootrloal  Trades  Union.  —A  delegate  meeting  uf  the  Elect  ri 
Tiudori  Union  i.*;  to  bo  bold  at  \ewca»tlo  on  Whit  Monday. 

St  James's  and  PoU  Mall.— The  St.  James's  and  Fall  Mnll 
F^Icctric  Com|»any  have  removed  their  othces  from  Mafon's-yard  to 
the  ComiMinyV  now  central  station  in  Carnaby-street,  Goldoo: 
«]uai*e,  n. 

Dorset    Asylnm.— It    ha*-    been   decided    by   tho   Dorset   Citj 
Council  to  liglit  the  new  asylum  by  electricity.     The  chairman 
the  Council  is  Lord  Portraan.     The  Asylum  Committee  have 
matter  in  hand. 

Dorietalilro.  — Arrangements,  saysa  local  paper,  are  being  made 
not  only  for  lighting  the  town  of  Dorchester,  but  for  storing  dec 
tricity  for  tho  supply  of  the  whole  county.     Notice  has  been  given 
to  cho  Uoard  of  Trade. 

Portsmontb.— At  the  Portsmouth  Town  Council  meeting  last 
woek,  the  progress  of  the  electric  lighting  arrangements  was 
shown  by  tne  fact  that  £840  was  voted  to  the  contractors,  on  the 
certiticatc  of  MesHi's.  Waller  and  Manvillc. 

City  and  South  London  Railway  Company.  —The  i-eoeipt«  for 
the  week  ending  May  7  were  £793,  against  £S<)2  for  the  same 
V)criod  last  year,  or  u  decrease  of  £0.  The  total  receipts  for  1^3 
show  an  increase  of  £l,2i>5  over  those  for  the  corresponding  period 
of  IHIH'. 

BridllDfton.— On   the  recommendation   of  the    Parade   Com- 
mittee, it  was  retiolved  by  the  Bridlington  Local   Board   last  wi 
to  purchase  a  Croesley  Olto  gas-engine,  at  a  cost  of  £340,  for  su^ 
plying  the  necessary  motive  power  for  lighting  the  Prince's  Palace^ 
oy  electricity. 

Sale. — On  Tuer*day,  .lOth  M»y,  and  two  following  days,  at  Soutli 
Woodhide  loadf  Kelvinbridge,  <ilasgow.  a  sale  by  auction   will   kw 
held  of  the  whole  plant,  material,  tools,  and   stock  belon^ing 
the  Woodside  Electric  Company,  by  Messrs.  Duncan  KcitU 
M'Cloy,  ^Ve8t  Regent-street,  iTlasgow,    The  sale  udcee  plAce 
account  of  expiry  of  lease. 

Dorchcater.  —  At  a  meeting  of  the  Dorchester  Town  Council  last 
week  it  w&a  decided,  after  a  stitf  fight,  that  authority  be  given  to 
the  ('enoral  Pur{iosos  Committee  to  obtain  the  advice  of  MeMrs. 
Newton,  electrical  engineers,  of  Taunton,  as  to  the  necoaaary 
alterations  and  cost  reciuisito  for  providing  the  town  with  a 
service  of  electric  lighting. 

Barnet.— A  letter  from  the  Board  uf  Trade  tu  tho  Barnet  Local 
Board,  road  at  last  week's  meeting,  stated  that  a  Bill  was  int 
duced  into  the  House  of  Commons  on  April 25  to  confirm,  amon„ 
others,  the  provisional  order  with  regard  to  electric  lighting.    Mi 
Morse  said   that  in   tho  nbsonce  of  opposition  the  order  wenfe 
through  tho  House  as  a  Irovornment  Bill. 
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city  TrftBsfomiar  Stations. — At  the  mdeting  of  the  City  Com- 
mieaionera  of  Sewers,  on  Tueaday,  an  application  from  the  City  of 
Londcn  Electric  Lighting  Company  to  grant  sites  for  six  more 
transformer  stations  to  enable  them  to  complete  the  lighting  of 
the  City  waa  agreed  to. 

AbM-deen  Stores  —A  committee  of  the  directors  of  the  Northern 
CcM>poratii*e  Company  of  Aberdeen  hare  met  Prof  Kenne<Iy 
to  dtscues  the  liirhung  their  large  stores  in  Oallowgato.  IVof. 
Kennedy  is  to  furnish  a  report,  with  the  view  of  6ho\^ing  the  coat 
of  fitting  up  and  working  an  electric  installation,  as  compared 
with  theco«t  of  a  scheme  of  lighting  by  ga**. 

Imperial  Institute  —The  electrical  aupuratu^  whereby  elec- 
trical communicntion  was  made  with  the  belfry  to  start  the  peal 
of  bells  was  designed  and  erected  by  Messrs.  Julius  Sax  and  t^o.* 
Limited,  under  tne  uersonal  ^upervijtion  of  Alfred  Hlatter,  their 
manager,  as  well  as  tno  olectiic  lighting  of  the  Queun'n  lift,  and 
oomulete  telephonic  and  bell  communication  throughout  the 
budding. 

Blaokbnm. — The  Blackburn  Tqhti  Council  have  authorised  the 
seal  to  be  affixed  to  an  agreement  with  Mr.  Thomae  to  serve  as 
elactrical  engineer  during  the  instaUation  of  the  electric  light  in 
the  centre  of  the  town.  Alderman  W.  Thoin^wson  explained,  in 
answer  to  Councillor  Cooper,  that  the  ap[)ointnient  was  made  at  a 
B|>octfic  8um  for  a  specihc  work,  and  was  not  intended  to  bo  a 
permanent  one. 

IsllsKton  — The  Board  of  Tratle  has  intimated  Co  the  London 
County  Council  that  it  pro|>06es  Lo  omit  paragraphs  from  the 
Islington  provisional  order  containing  rostrictionia  with  reference 
to  the  purchase  of  houses  occupici^l  by  tho  labuuring  clatir*.  and  to 
aubetitute  clauses  which  in  eHoct  follow  section  41)  of  tho  Thanios 
Tunnel  (Blackwal!)  Act,  1887.  The  County  Council  see  uo 
objection  to  this  course. 

Xxtenalon  at  Moreoambe. — In  consotjucncc  of  tho  growth  of 
their  bui!»ines.«,  tho  Morecjiinbe  Electric  Lighting  Company  have 
resolved  to  incrotise  their  generating  plant  so  as  to  supply  an 
oxtra  1,500  IGc.p  lampn.  Addttionn  are  being  made  to  the 
I)ow»on  gas-making  apimratue,  and  a  large  dynamo  of  tho  Pre«ce 
type  is  being  put  in.  The  dynamo  will  be  driven  by  a  gaaengine> 
built  specially  for  the  work  by  Messrs.  Crossley  Bros. 

Old  Paris,  Earl's  Court.— Wc  underiitand  that  Messrs.  V^aughan 
and  Brown,  of  15,  W,  anrl  1",  Kirby -street,  Uatton-garden,  have 
supplied  all  tho  electric  light  for  the  exhibition  of  Old  Purin  at 
Kari'sCourt.  A  large  number  of  arc  latniwon  columnsantl  brackets 
illaminate  the  grounds  and  dairy  :  alifo  ohl  himuh<  direct  from  I'arijs 
light  the  front  of  the  shops.  Ttic  inetideof  tho  cuiurches,  restaurant^ 
hotels,  houses,  and  nhupn  are  iill  illuiiiiiKited  with  many  thoui*andH 
of  incandescent  lamps,  giving  a  very  pretty  cnccU 

Buoklngham. — At  the  Buckingham  Town  Cuuucd  meeting  the 
Lighting  Committeu  recommended  Ihi^t  the  tentler  of  Meewrs.  Parr 
and  ivjllies,  proprietors  of  tho  electric  light  company,  be  accepted 
for  illuminating  the  dial  of  the  Town  Hall  clock  for  tho  year  foi- 
£5.  68  A  louder,  however,  was  now  receivefl  from  tho  gas  com- 
pany, offering  to  light  the  clock  for  £4.  \<h.  It  w&t*  wiid  that  the 
cost  heretofore  had  been  about  £10  and  £1 1  \^^r  year  for  the  gas. 
It  was  decided  to  refer  the  two  tondorA  biick  to  Uic  couimiLt-ee. 

Free  Telephonic  Communloatlon. ^Alderman  8nape  called 
tht.'  attention  of  the  Lancashire  County  Council  to  the  fact  that 
whereas  the  telephone  comimnies  in  the  county  pciid  only  £1I'J  fur 
the  privilege  of  erecting  pole-«  along  the  roads,  this  Council  [mid 
£2,5^X1  a  year  to  the  compiinios  for  telephonic  communication 
between  the  various  county  otlicos  ;ind  inhtitutionH.  He  suggestod 
that  a  proper  and  more  etiuitable  urrangoment  would  l>e  to 
have  free  telephonic  communication  for  tho  privileges  allorded. 
Tho  proposal,  however,  was  received  with  laughter. 

Oewabory. — Tho  Lighting  (>ommittee  of  the  bewabury  lorpo- 
ration  last  week  had  before  them  the  queatiun  of  electric  lighting. 
The  matter  has  now  been  put  into  such  u  form  that  after  being 
dealt  with  in  conMultatiou  with  their  consulting  electrical  engineer 
it  will  bo  laid  before  tho  monthly  meeting  of  the  Town  Council 
this  week.  A  number  of  tenders  for  buildings,  engines,  boilers, 
dynamos,  etc.,  were  prnviaionally  accepted,  the  whole  amounting 
to  a  little  over  £1*2,50<).  The  scheme  does  not  comprise  street- 
lighting  by  arc  lamp**. 

Brisbton  Swltchboarda. — Tenders  are  rerjuirod  for  the  su[iply 
and  erection  at  the  electricity  works,  North-road,  Brighton,  of  a 
central-station  switchboard  and  ap[>aratus,  for  the  Corporation. 
Specifications  can  he  obtained  on  application  nt  the  othce  of  the 
Town  Clerk,  Town  Hall,  Brighton.  Tenders  must  bo  left  at  the 
office  of  Mr.  F.  J.  Tillstone,  town  clerk.  Town  Hall,  Brighton, 
before  10  a.m.  on  loth  tnst.  A  fee  of  one  guinea  will  be  charged 
for  specification,  which  will  bo  refuudeti  on  tho  return  of  the 
spccitieation,  accorei[>anted  by  a  bona  Hde  tender,  on  or  before  above 
date. 

Alai^iltn  Prlnuu>y  Elaotrio  Battery  Company,  Limited. — This 
Company  haw  been  rogi^terctl  by  Stokos,  Saunden*.  and  Stokes, 
jJl,  iireat  St  Helens,  EC,  with  a  capital  of  £6,(HM)  in  £10  shares. 
Object :  to  nc<juire  certain  pitont«  relating  to  improvements  in 
electric  primary  batteries  ana  miners'  safety  lamps,  and  to  develop 
and  turn  to  account  the  same.  The  Brst  directors — to  be  nut  lees 
than  three  nor  more  than  live-are  R.  T.  Coad,  U.  Bonner,  P.  M. 
Mountain,  and  A.  Saunders.  Qualifications,  £l!UO.  Kenutnerabion, 
one-tenth  of  the  profits  of  the  Company — not  to  exceed  £'JOU  per 
annum. 

Blrkeohaad — The  Finance  Committee  of  tho  Birkenheud  Town 
Council  have  resolved  that  Messrs.  Deakin,  Goetenhofer,  Willmer, 
Bloor,  John  Ijiird,  J.  Edwards,  and  the  Mayor  be  appointed  a 
sub-oommittoe  to  consider  and   re[K>rt  to   the  committee  as  to  the 


steps  to  be  taken  in  regard  to  the  carrying  out  of  the  provisions  of 
the  Birkenhead   Klectric  Lighting  Provisional  Order,    1890,    a.nd 
that  a  sub-committee  be  authorised  to  obtain  such  profossionai 
and  other  advice  or   assistance,  and   to  take  such   steps  and  incur 
such  expense  as  might  be  necessary  or  desirable. 

Reddltoh.— At  a  meeting  of  the  Kedditch  Local  Board  last 
week.  Mr.  T.  Evans  rejwrted  that  the  committee  appointed  to 
consider  tho  matter  wore  of  opinion  that  the  Board  sliould  allow 
a  sura  not  exceeding  £oO  for  engaging  an  electrical  engineer  to 
prepare  plans  and  epecitications  for  laymg  down  a  plant  duthcient 
(or  siipfilying  the  town  with  electric  light,  and  to  obtaiti  estimates 
of  coft  of  work.  The  Board  would  then  be  in  a  po.-*itiuu  to  judge 
of  the  advisability  of  entering  upon  the  scheme  or  U'lt.  Too 
matter  was  fully  discussed,  and  it  was  decided  to  engage  an 
electrical  engineer,  as  suggested. 

Ponoonhy  Hall.— The  ancient  seat  of  tho  Stanleys,  l*oneonby 
Hall,  now  in  the  occai>ation  of  Mr.  \V.  B.  Turner,  has  been  6tted 
up  with  the  electric  light.  The  electricity  is  generated  by  a  tur- 
bme  driven  by  water  obtained  from  the  Calder,  on  the  bank  of 
which  a  dynamo-house  has  been  built.  The  houi?e  contains  one 
dynamo  which  drives  the  electricity  up  to  the  hall,  where  it  is 
utored  in  'iS  accumulatore,  placed  in  a  room  specially  adapted  for 
tho  iHirpose,  From  this  room  the  electric  light  is  carried  all  over 
the  nouse,  anrl  diKlributed  in  single  lights  or  chandeliers  of  three 
or  four  light*  each. 

Partnerablp  Dissolved.  —The  {jartnorship  lately  carried  on  by 
Mr.  Vincent  S.  Allpress  and  Mr.  Thomas  Oswald  Belshaw,  under 
the  name  of  "  AUprees  and  JteUhaw,"  has  been  dissolved  as  from 
the  9th  inst..  and  in  future  Mr.  Allpress  will  carry  on  business  as 
as  electrical  engineer  and  contractor  under  the  name  or  style  of 
"  AllprofH  and  Co.,'*  retaining  the  old  oilicos,  35,  Victoria  street, 
Westminster,  S.W.  Mr.  AUpress  has  had  large  and  varied  ejt- 
t>erience  in  coniiectiuti  with  the  installation  of  electric  lighting  in 

frivate  and  public  buildings,  the  installation  at  the  Imperial 
nstituto  being  one  of  the  beat  examples  done  by  the  late  firm. 
South  Shields. — The  t'ori>oration  of  South  Shields  obtained 
their  provit-ional  order  two  yawe  ago.  They  have  now  obtained 
a  re|K)rt  from  Mr.  E.  J.  Jennings,  who  considers  plant  for  6,0C)0 
lights  would  ba  suflicient  for  the  compulsory  area,  including  the 
Cor]M>ratioii  oHices.  Provision  for  extension  to  the  amount  of 
another  2,0OL>  is  thought  noce«Miry — making  a  total  cost  of 
£[4,0I)I>.  Mr.  Jennings  thinks  if  the  price  is  fixed  at  5$d.  per 
unit  this  will  [jay.  On  the  6,0tX)  lights  the  estimated  profit  is 
XI,(Jfl-li.  The  Klectric  Lighting  Committee  have  visited  Newcastle 
to  inspect  the  system  in  use  there.  An  extension  of  time  will  be 
required  to  keep  the  provisional  order  in  force. 

St.  Luke's. -'A  special  mooting  of  the  St.  Luke's  Vestry  will  be 
held  to  consider  tho  recommendations  of  the  Works  Committee 
asking  the  Vestry  to  acnept  the  tender  of  Messrs.  Ooddard, 
Masi^ey,  and  Warner,  of  Traffic-street,  Nottingham,  for  the  con- 
struction and  provision  of  a  Warner's  "rerfectus"  destructor, 
slon-tanks,  high-level  platform,  roof,  inclined  road,  and  electric 
light,  iii  acconlaneo  with  tho  s(>ecification,  for  £5,HfH>,  and  the 
furthrn-  tender  of  this  Hrm  for  tho  hi^h  level  platform,  girders, 
columns^  and  brick  arches,  incUnotl  roadway,  concrete  foundations, 
stone  basCH,  slating  to  roof,  and  woodwork  in  slop-tanks,  electric 
light  plant,  and  engine  hoiiiie  buildings^  at  a  sum  of  £3,459. 

Kallng:.  — Tlie  Ealing  Local  Boaitl  invite  tenders  for  Lancashire 
boilers,  machinery,  and  accessories.  Plans  may  be  seen  for  tho 
boilers  after  the  6th  inst.,  and  for  the  machinery  after  the  15th 
inst.,  on  application  to  Mes.^is  Bramwcll  and  Harris,  engineers, 
.5,  Great  (Jeorge-street,  WeBtiainsiter,  S.W.,  or  to  Mr.  C.  Jones, 
C.E.,  tho  surveyor  to  tho  Local  Board,  at  their  oifices,  Ealing, 
from  either  of  whom  may  bo  obtained  a  printed  copy  of  the  speci- 
fication and  form  of  tender,  on  deiKisit  of  £'2.  2b.,  to  be  returned 
on  receipt  of  a  fmiui  fide  tender.  Tenders,  addressed  to  the  Chair- 
man of  the  Ealing  Local  Board,  at  tho  ollices  of  the  Local  Board, 
Euling,  must  be  deliverefl  for  tho  boilers  by  the  17th,  and  for 
machinery  by  .'WJth  inst. 

Boamemouth  —Tho  Bournemouth  Roads  Committee's  report 
stated  that  an  applicution,  dated  April  21,  had  been  received  from 
the  electric  light  company  for  permission  to  put  down  a  main  along 
Surrey-road.  St  Stepheu's-road,  and  Volvorton-road  to  the  sub- 
station at  tho  ijuadrant,  and  staling  that  they  were  willing  to 
give  an  undertiiking  that  the  main  should  not  be  tapped  for  the 
pur{X)fie  of  supplying  current  to  houses,  it  being  intenaed  only  to 
convoy  current  direct  from  the  works  to  tho  sub-station.  The 
Koads  Committee  recommended  that  consent  be  given,  subject  to 
an  understanding  that  the  main  should  not  be  used  to  supply 
current  along  the  route,  and  subject  to  all  joints  being  bestea  to 
tlie  satisfaction  of  the  Council.     The  resolution  waa  adopted. 

Electrlo  Traction. — The  following  notice  of  motion  has  beeo 
given  in  the  House  of  Ck»mmona  by  the  (Chairman  of  Ways  and 
Means  for  Friday,  May  I'J  :  '*  The  Chairman  of  Ways  and  Means — 
Electric  Powers  (Protection  Clau*'os)— That  a  joint  committee  of 
Lords  and  Commons  be  ap^winted  to  consider  and  report  whether 
tho  grant  of  statutory  [wwers  to  use  electricity  ought  to  be  quali- 
fied by  any  prohibition  or  restriction  tm  to  earth  return  circuits  or 
by  any  provifiioni!  as  to  leakage,  induction,  or  similar  matters,  and 
if  so,  in  what  cases  and  under  what  conditions.  And  if  the  joint 
committee  are  of  opinion  that  any  such  prohibition,  restriction,  or 
provision  should  bo  enforced,  to  settle  the  necessary  clauses.  That 
a  message  be  sent  to  tho  Lords  to  communicate  this  resolution  and 
dea-ire  their  concurrence. " 

West  India  and  Panama. — The  report  of  the  West  India  and 
Panama  Telegrauh  Company  for  tho  half-year  ended  December  31 
liLst  ittaton  that  the  amount  to  credit  of  revenue  is  JC3$,3d8,  againab 
£3ti,  141  lor  the  corresponding  half-year  of  1801,  and  tbeexpeDses 
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have  b«en  £'25,155,  aeainat  £25/296  for  the  name  period  of  1801 » 
leaving  a  balance  of  £13,203,  which,  with  £3,704  brouglit  from 
Ufft  account*  makes  a  tutal  of  £1U  907.  Of  this  oum  the  Directors 
have  placed  £1,500  to  reserve,  leaving  an  available  balance  of 
£15,407,  «ith  which  it  ia  proposed  to  deal  aB  followa :  First  pre- 
ference shares  dividend,  six  months  to  Pecembor  31,  6s.  per  share, 
£10,368;  «eoond  preference  sharen  dividend,  nix  months  to  r)ecem- 
berSl,  6a.  perahare,  £1,40U;  ordinary  shares,  6d.  per  share,  free 
of  income  tax,  £*2,'208  :  and  balance  to  current  half-year's  acoounb, 
£1,4:«). 

Bamopfield  Co-operatWo  Seototy. — Mesera.  Ernoat  Scobt  and 
Muuntain.  electrical  and  i^eneral  cnt^ineers,  Kewcaslle-on-Tyne, 
have  secured  the  contract  for  the  electric  liehiini^  of  the  Burnoi*- 
6eld  Co-operative  Society's  premii>e9  ut  BumopHeld,  This  instal- 
lation will  be  driven  from  a  7-li.p.  nominal  Prieetman  oil-engine, 
which  was  fixed  a  short  time  since  with  a  view  of  bein^  utilised 
for  working  the  electric  light  as  well  as  driving  the  hnis^.  The 
InstalUtion  will  consist  of  one  of  Messrs.  Scott  and  Mountain^e 
improved  Tyne  dynamos,  capable  of  running  100  16-c.p.  incamlos- 
cenl  lamps  with  accumulators,  and  about  100  16  c. p.  lamps  fixed 
throughout  the  premises.  Messrs.  Scott  and  Mountain  have  already 
done  a  considerable  amount  of  work  for  the  various  cooperative 
Booietiea,  and  have  recently  completed  a  large  instalhtion  for  the 
Co-o|)emtive  Wholesale  f>ocietv  at  Xewcastle-onTyne,  and  also 
lighted  the  Dunstan  flour  mill,  and  the  co-operative  storee  in 
Newgate- street,  Xewcastle-on-Tyne. 

Bory.  — In  the  minutes  of  the  Bury  Electric  Lighting  C'Ommittee 
proeonte<l  to  the  Town  Council  meeting  last  weoK  was  a  very  long 
report  of  visits  {uiid  by  some  of  the  members  to  Oxford,  London, 
Eastbourne,  Woolwioh,  and  Cambridge  to  obtain  reliable  informa- 
tion OS  to  the  supply  of  electricity  from  central  stations,  as  the  Cor- 
poration are  bound  to  do  flomething  at  an  early  date  to  carrv  out 
the  electric  lighting  order  they  have  obtained.  It  wa«  stated  that 
the  chief  dirticulty  which  troubled  the  committee  was  whether  to 
adopt  "alternating"  or  ** continuous  '  currents.  They  recom- 
mended that  they  be  authorised  to  obtain  a  number  of  preliminary 
competitive  tenders  with  full  liberty  to  adopt  and  recommend 
such  systems  and  types  of  motive  power  and  dynamos  as  they 
may  deem  best  suitea  to  those  conditions,  and  to  engage  a  con- 
sulting engineer  toadxise  them  and  su[.H)rintcnd  the  works.  The 
mmutfis  were  passed,  aft«r  a  little  discussion,  on  the  proposer  con- 
senting to  leave  out  the  words  *'  and  adopt  "  and  *'  to  superintend 
the  works."  It  was  explained  that  it  wb?  not  in  tend  ea  that  the 
consulting  engineer  should  carry  out  the  worksi. 

Derby.  -The  l>crby  Electric  Lighting  Committee,  in  their 
re{xirt  to  the  Town  Cotincil  hut  week,  intimated  that  the  by-pass 
near  the  Corn  Mills  bad  been  covered,  at  a  cost  of  £58.  lOs.  The 
tendei  of  Mesart*.  Siemens  Bros,  and  Co.,  Limited,  of  London,  for 
providing  and  laying  of  mains,  ways,  etc.,  with  all  accessories  in 
connection  with  supplying  electric  light  has  been  accepted.  The 
engineers  have  informed  tno  committee  that  cho  electric  light  will 
be  ready  for  supply  by  the  middle  of  July.  The  committoes 
having  charge  of  public  buildingH  have  been  informed  of  this, 
with  an  intimation  that  ste|j6  should  now  be  taken  to  wire  any 
buildmgs  in  which  the  light  will  be  retjuired.  On  the  proj^ogition 
of  the  Mayor,  seconded  by  Mr.  Sutherland,  the  minutes  were 
oonfirmed.  In  our  report  last  week  we  referred  to  the  statement 
that  the  Town  Council  pro^^tose,  on  the  advice  of  Sir  Frederick 
Bramwell,  to  experiment  with  electrical  treatment  of  sewage. 
This  should  have  been  on  the  ad  vice  of  the  tirm*  Messrs.  Bramwell 
and  Harris,  of  d,  (iroat  (Toorge-street,  Westminster,  who  are  engi- 
neers to  the  Corporation.  In  describing  the  central  electric 
lighting  works  it  should  also  have  been  stated  that  the  super- 
vision of  the  whole  installation  is  in  the  hands  of  the  same  tinn. 

Bortoo.-  At  the  tjuarterly  meeting  of  the  Burton  Town  Council 
last  week,  the  <'as  and  Electric  Light  Committee  recommended 
the  acceptance  of  the  tender  of  Messrs.  Fowler,  of  Leeds  (in  con- 
junction with  that  of  Messrs.  Hammond),  for  the  electric  lighting 
works.  Alderman  Lowo,  in  moving  the  adoption  of  the  report, 
said  a  stro^  feeling  existed  in  the  town  that  another  winter  should 
not  be  allwed  to  pa«  before  the  introduction  into  the  borough  of 
the  electric  light,  and  although  some  members  might  be  inclined  to 
accuse  the  committee  of  dilatoriness  in  the  matter,  ho  could  assure 
the  Council  that  they  were  pushing  the  project  forward  with  all 
speed  contiistent  with  safety.  While  there  was  hardlv  a  shadow 
of  a  doubt  but  that  the  application  of  the  Council  would  be 
approved,  they  had  not  received  any  intimation  from  the  Local 
Government  Board,  but  in  order  to  properly  safeguard  themselves 
from  reM|K>nHibiUty,  they  o^kud  itermtKnion  to  issue  the  contracts 
with  the  clHU!4e  in.^erted,  **  Subject  to  the  Hanction  of  the  Local 
Koveniment  Board."  He  hofied  that  by  Christmas  Eve  at  any 
rate  the  electric  light  would  be  in  Burton.  The  report  was 
adopted. — Mr.  Harold  Waring  has  been  appointed  clerK  of  the 
worK«  in  connection  with  the  electric  lighting  contracte  to  the 
Burton  CortKiratioii. 

CItjr  ■laotrte  LlRhtlBg.  —The  City  of  London  Electric  Lighting 
Comj*any  ^\\e  notice  that  application  is  being  mode  by  them  to 
Parliament  this  session  for  a  Bill  to  alter  and  amend  the  provisions 
of  the  City  of  London  Electric  Lighting  (Brush)  Order,  1890,  the 
City  of  Ijondon  (East  Uistrict]  Electric  Lighting  Order,  1890,  and 
the  City  of  Ivondon  Electric  Lighting  (Brush)  Order,  1891,  with 
respect  tc  the  keeping  of  accounts  and  netting  aside  of  deprecia- 
tion anc  ressrve  fund,  and  to  alter  or  prescribe  the  amounts  to  be 
debited  to  the  annual  accounts  of  capital  employed  for  the  pur- 
poses of  these  orders  for  depreciation  and  for  reserve  and  other 
funds,  and  to  provide  for  the  inveatraeotand  application  of  moneva 
HO  debited.  The  Bill  will  contain  clauses  providing  that  the 
undertakings  authorised  by  the  uroviAional  onlers  mentioned 
bjiJI  be  (hemod  to  be  one  undertaKing,  and  exempting  from  the 


operation  of  the  Metropolitan  Building  Act,  1S55,  any  buildins 
used  by  the  company  wholly  for  generating  energy  to  bo  supplied 
under  the  provisions  of  the  Brush  Orders,  1890  and  1891,  the  East 
District  Order.  1S90,  and  the  Southwark  Electric  Order,  1891. 
Printed  copies  of  the  Bill  have  been  deposited  in  the  Private  Bill 
Office  of  the  House  of  Commons.  Mr.  Sidney  Morse  is  the  aolicitor 
for  the  Bill,  and  the  parliamentary  agents  are  Meesrs.  Reee  and 
Frere. 

UndergToimd  Telephone  Wlrea  la  Manoheeter. — At  the  Man- 
chester <  ity  Cxsuncil,  on  the  3rd  inst..  Mr.  Southern  referred  to  a 
paragraph  m  the  Paving  C'ommittee's  proceedings  setting  forth 
that  the  town  clerk  was  ijiatructod  to  prepare  a  ret>ort  upon  the 
subject  of  underground  telephone  wires  for  the  consideration  of 
the  committee  ;  that  the  city  surveyor  should  furnish  such  par- 
ticulars, bo  bo  embodied  in  the  report,  as  might  be  necoosarv  ;  and 
that  the  advice  of  Dr.  John  Hopkinson  be  obtained  in  relation  to 
the  subject.  He  pointed  out  tnat  the  instruction  woe  issued  in 
relation  to  a  letter  from  the  National  Telephone  Company,  dated 
October  20th  lost,  and  said  he  thought  the  matter  bhoulci  be  con- 
sidered by  a  special  committee.  He  said  that  without  diap&rag- 
ing  in  any  way  the  Paving  Committee.  The  matter  of 
tolophonic  communication  in  Mancliester  should  not  be  con- 
sidered simply  upon  the  initiative  of  a  private  company.  His  object 
was  to  obtain  the  beat  telephonic  communication  for  the  citizens 
of  Manchester  at  the  lowest  cost.  He  moved  that  the  proceedings 
of  the  committee  be  approved,  with  the  e.xception  of  the  part 
relating  to  the  underground  telephone  wires,  and  that  a  special 
committee  be  an|K)intec]  to  consider  the  matter.  Mr.  Alderman 
Mark  seconded  the  resolution.  Mr.  Southern  named  his  committee, 
but  upon  a  diviMon  hiH  amendment  was  lost.  Mr.  Clay  then  moved 
a  further  amendment  to  the  effect  that  the  proceedings  of  the 
committee  be  approved  with  the  exception  of  that  portion  relating 
to  the  National  Telephone  Company.  Mr.  Alderman  Evans 
seconded,  and  the  amendment  was  adopted. 

Aberdeen  Coatraote,  —  At  the  Aberdeen  Town  Council  meeting 
the  Gas  Committee  reported  the  acceptance  of  offers— amounting 
in  all  to  £17,977 — for  the  buildings  and  plant  required  for  the 
electric  lighting  station  in  Cotton -street,  and  recommended  the 
borrowing  of  £25,000  in  connection  with  the  undertaking  and 
the  appointment  of  a  resident  electrical  engineer. the  terms  of  whose 
ajipomtment  the  committee  should  be  instructed  to  report  upon. 
The  deputy  town  clerk  read  a  letter  from  Messrs.  M'Gregor  and 
Shand  (whose  off'er,  amounting  to  £92.  50.  8d,,  for  the  slater  work 
had  been  accepted)  stating  that,  as  they  had  seen  by  the  news- 
papers that  they  wore  the  lowest  offerers,  and  aa  they  had  found 
that  they  had  made  a  very  great  mistake,  which  wou!d  entail  a 
great  loss,  they  therefore  refused  having  anything  further  to  do 
with  it  Mr.  Fartjuliar  (the  convener)  said  the  committee  proposed 
to  give  the  contract  to  Mr.  Milne,  Crown-street,  who  wa/«  just  £2. 14a. 
above  M'Gregor  and  Shand.  Bailie  Kemp  knew  nothing  about  this 
case  ;  but  there  was  a  principle  involved  in  it.  When  he  was  shore- 
master  firms  had  done  the  samo,  and  he  had  to  put  down  bis  foot 
very  firmly  agatnrtt  such  a  course.  This  withdrawing  from  a  distinct 
offer  should  not  be  allowed,  if  a  Hrm  were  capable  of  being 
entruDted  with  the  work,  unless  they  could  give  satisfactory  expla- 
nation to  show  there  was  foundation  for  the  assertion  that  a  mis- 
take of  a  serious  kind  hod  been  made  in  the  calculations.  It 
a  pity  for  the  sake  of  £'2.  1-is.  to  withdraw  from  a  contract.  Mr. 
Fan^uhar  said  he  had  raised  his  voice  again  and  again  against  tbla 
sort  of  thing,  which  wiis  happening   very  frec^uently,  and  he  re* 

fretted  very  much  thai  this  had  occurred.  It  bad  been  explained 
y  the  fnct  that  the  senior  partner  hod  been  ill  and  not  able  to 
utteo<l  to  business.  The  Lord  Provost  thought  that  where  such 
withdrawals  were  not  satisfactorily  explained  to  a  committee  thttl 
firms  should  not  get  schedules.  The  matter  then  dropped,  the 
offer  of  Mr  Milne,  the  next  lowest  offerer,  being  accepted.  The 
minute  otherwise  was  adopted. 

WoodhotLse  and  Rawaoa  United.  — The  following  circular  has 
been  i»Hued  by  Mr.  F.  TK  Leslie,  of  the  firm  of  Messrs,  Robinson 
and  Leslie,  to  the  holders  of  first  mortgage  debenturee  and 
debenture  stock  :  ^'  In  March  I&at  I  was  appointed  by  the 
Chancery  Division  of  the  High  Court  of  Justice,  receiver  and 
manager  of  this  Company,  on  behalf  of  all  the  debenture  and 
debenture  Mock  holders,  and  Hince  that  time  I  have  been  endea- 
vouring to  arrive  at  the  position  and  prospects  of  the  undertaking 
and  to  satisfy  myself  as  to  what  wouhl  be  the  most  advantageous 
course  to  pursue  in  the  interests  of  the  debentureboldors 
and  other  secured  creditors.  I  nuiy  say  that  I  found  the 
accounts  in  such  a  state  that  it  was  extremely  difficult 
to  arrive  at  either  the  amount  due  to  the  Company 
or  its  liabilities.  I  am  now,  I  trust,  succeeding  in 
bringing;  the  ooooanta  into  a  satisfactory  shape.  There  are 
90  many  branches  and  agencies  spread  all  over  the  world  that 
it  is  almoat  an  impossible  task  in  something  lesn  than  two  months 
to  get  at  the  true  position  of  the  whole  undertaking.  I  have, 
however,  with  tho  ftanction  of  the  Court,  despatched  an  affent  to 
Africa,  who  will  investigate  the  position  there  and  look  alter  the 
lissets  to  the  evtont  of  over  £'.^,000,  which  the  books  of  the  C^om- 
pany  show  are  at  .Tohanneabarg  and  the  other  South  African 
agencies,  I  have  taken  atops  to  preserve  the  aaeets  in  Sydney, 
and  to  settle  the  difficulties  with  the  Barcelona  and  Milan 
agencies.  I  have  closed  down  the  Bristol  branch  and  Hamburg 
agency,    and  am  gradually  doing  likewise  with  the  Cadby  Hall 

works.     I  have  reduced  the  expenses  at  head  office  on  account  of 
salaries,    wages,    and    rent    at    tho    rate     of    over    £4,000    per 

annum.     I  have  obtained  leave  to  collect   the  debts  due  to  the 

Company  on  behalf  of  and  for  the  bene6t  of  all  the  debenture  and 
debenture  stockholdera,  and  to  deal  with  the  outstanding  ealle  in 

the  same  way,  except  as  far  as  they  are  specitically  pledged  aa 
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Kourity  for  previous  advancee,  and  I  have  genenilly,  so  far  as  I 
have  been  able,  done  all  that  I  can  to  keep  tho  business  alive  and 
proeerve  the  ectate  for  the  benefit  of  those  who  nro  entitled  to  it. 
It  13  very  difficult  to  estimate  what  the  various  cloases  of  deben- 
ture-holaers  may  reasonably  exuect  from  a  realisation  of  the 
estAte,  because  so  much  depenas  upon  the  way  in  which  it  is 
realised.  Speaking  with  considerable  doubt,  I  am  inclined  to 
thiok  that  the  first  mortf;af;e  debenture  -  holders  and  the 
seoared  debenture  stockholders  (issoed  in  December,  18012)  may 
•Kpect  to  be  paid  in  full  ;  but  as  to  the  debenture  stock- 
boidera  (5^  per  cent.),  I  liave  very  little  doubt  that 
tmlees  some  reconstruction  scheme  is  proposed  and  carried 
through  they  will  be  considerable  sufferers  by  the  unfortu- 
nate stoppage  of  tho  Company.  An  to  the  feasibilty  of  recon- 
struction and  the  pro^wsaU  wnich  are,  I  am  told,  about  to  bo 
made,  it  is  quite  impossible  for  me  to  speak  until  some  scheme  in 
a  concrete  form  is  onered  for  the  approval  of  the  various  claAsea  of 
creditors.  As  soon  as  thin  is  done  (if  at  all)  I  shall  consider  it  my 
doty  to  study  the  same,  and  to  advise  to  the  best  of  my  ability 
the  debenture  stockholders  whose  collective  interests  I  now  repre- 
sent. I  shall  at  all  times  bo  anxious  and  ready  to  give  e^'e^y 
debenture  and  debenture  stockholder  all  the  information  in  my 
power. " 

Woolwlob  Malii«.—The  Woolwich  District  Electric  Light 
Company  ha«  pven  notice  to  the  London  County  Council  dated 
May  4.  1893,  of  intention  to  lay  mains  and  oonatruot  transformer 
and  inspection  boxes  in  (•loDe-lane.  High-street,  Hare-i*treet, 
Powis-atreet,  Green 's-end,  Beresforti-8(|uare,  Wellington-street, 
Thomas-street,  and  New-road.  Tho  Highways  Committee  report 
that  these  works  are  the  same  as  those  referred  to  in  the  previous 
notice  of  the  company,  which  were  formally  disapproved  by  the 
Council  on  March  21  on  account  of  insufficient  ioformation  having 
been  supplied.  Further  particulars  have  since  been  given  by  the 
compauy,  from  which  it  apjiears  that  the  company  projKiMe^  to  run 
in  2^in.  cast-iron  pi[>es  from  its  generating  station  primary  cables 
carrying  an  E.M.F.  of  '2,(KXJ  volt«>  to  transformers  placed  in  the 
streets,  and  thence  low-tension  mains  will  supply  the  houses.  The 
committee  think  that  subject  to  proper  conditions  approval  may 
be  given  to  these  proposed  works,  and  recommend  that  the  sanc- 
tion of  the  Council  be  given  to  the  works  referred  to  in  the  notice 
upon  condition  that  tho  main»  be  laid  under  the  foottvays 
wherever  it  is  found  practicable  to  do  so  ;  that  all  tho  street 
box^a  be  -onstructed  under  the  footways  :  that  the  inside  width  of 
the  transformer-boxes  be  reducod  to  18in.  ;  that  ihe  primary  cables 
be  run  in  the  lower  pi[>e  and  the  secondary  in  the  up^wr  ; 
that  the  transformer  terminals  bo  fixed  on  seimrate  porcelain  buses 
iiecured  to  the  wood  from  below  ;  that  wood  fillets  be  fixed  on  the 
top  of  the  terminal  board  and  so  placed  as  to  lessen  the  rink  of 
short-circuiting;  that  a  second  wooden  cover  extending  to  the 
brickwork  on  each  side  be  placed  on  tho  top  of  the  transformer- 
boxes  ;  that  the  mode  of  construction  o^  and  the  matorlatf^  to  be 
used  for,  the  upper  covers  of  the  sti'eet  boxes  be  subject  to  the 
approval  of  the  Councirn  chief  engineer,  and  be  carrieit  on  a 
course  of  3tn.  York  stone  ;  and  that  the  company  gix'e  two  days' 
notice  to  the  Council's  chief  engineer  before  commencing  the  workn 
in  any  of  the  streets  referred  to  in  the  notice. 

HJMUngB. — At  the  quarterly  meeting  of  the  Hastings  Toirn 
Council  lost  week,  the  FubUc  Lighting  Committee  reported  they 
had  hod  under  consideration  thtr  matter  of  the  desirability  of 
lighting  the  Town  Hall  and  the  Brassoy  Institute  by  muaiis  of  the 
electric  light.  They  delegated  the  matter  to  a  sub-committee  of 
their  body  for  consideration  and  report,  and  receivetl  from 
them  tho  report  presented,  which  they  recommended  should 
be  adopted.  Ihe  subcommittee  reported  that  they  hnd  been  in 
communication  with  the  Hastings  and  St.  Leonards  Electric  Light 
Company,  Limited,  with  a  view  of  ascertaining  the  cost  of  installing 
the  light  in  |>ortions  of  the  two  buildings,  and  find  that  tho  com- 
|jany  will  supply  and  Ht  up  all  necessary  cable,  wire,  casing, 
switches,  fuses,  cut-outs,  and  other  rorjuiHitea  to  base  of  fittings, 
for  lamps  up  to  60  c.p.,  for  the  sum  of  Itis  8d  |>er  light,  and 
famish  plain  pendants  forsameat  t5s.  lid.  each,  and  forlfX)-c.p  lam^js 
At  20a.  per  light,  and  9s.  9d.  each  for  plain  pendants.  Electroliers, 
brackets,  and  ornaments  would  be  charged  for  according  to  design 
And  quality  chosen.  The  cost  of  InstaZling  the  light  in  the 
Town  Hall,  based  on  the  figures  quoted,  would  be  £6.**  9».  U)d.. 
and  for  installing  the  light  in  the  rooms  at  the  Br&ssey  Insti- 
tute £40  1.5e.  Tho  subcommittee  have  fully  consLdorod  tho 
terms,  and  recommended  that  an  order  be  given  Co  the  company 
to  instal  the  light  in  the  portions  of  the  buildings  specified.  The 
Mayor  moved  the  adoption  of  the  report.  In  that  Town  Hall 
^ there  were  several  offices,  which,  for  about  tour  months  in  the 
r,  became  inHufferably  overheated   by  the  combustion  of  gas. 
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kVith  r^anl  to  the  cost,  ho  thought  he  was  right  in  stating  that 
%ht  excess  of  expense  on  electric  light  over  that  of  gas  would  bo 
25  per  oent.  Keferring  to  the  reference  library,  he  thought 
there  could  not  be  two  opinions  as  to  the  damage  done 
to  the  covers  of  books  through  gas.  Moreover,  he  considered 
it  was  incumbent  upon  them^  as  the  Corporatioo,  to  set  a  good 
example  as  to  the  consideration  of  the  health  of  Lheir  ofticials,  and 
they  could  do  that  best  by  giving  them  electric  light  to  work  by 
instead  of  gas.  They  ought  also  to  have  electric  Itght  in  their 
oommittee-rooms.  Surely  if  members  of  the  Council  s[>ent  so 
much  time  in  the  interest  of  the  ratepayers,  the  burgesses  ought 
not  to  object  to  allowing  them  the  electric  light  for  tneir  comfort 
whilst  attending  to  the  town's  affairs.  C-ouncillor  Duke  seconded, 
on  Che  grounds  that  it  would  be  more  healthy.  He  had  bad  expe- 
rience of  being  in  small  rooms,  and  could  testify  t-o  thesuperionty 
of  eleotrio  light  over  gas.  He  also  advocated  having  electric  light 
the  committee- rooms.     A  long  discussion  ensued,  and  some 


amendments  were  moved,  but  the  resolution  was  eventoally  carried. 
The  Public  Lighting  Committee  also  re(X)rted  that  they  received 
from  the  secretary  of  the  Hastings  and  St.  Leonards-on-Sea  Elec- 
tric Light  Company,  Limited,  formal  notice  of  the  intention  of 
the  compaoy  to  extend  their  trunk  main,  comprising  eight  *2in. 
pipes,  from  the  company's  works  in  Earl  street,  riii  South-terrace 
and  Queon's-road,  to  the  junction  of  Robertson  street  and  Harold- 
place.  The  committee  lecommended  that  the  formal  approval  of 
the  Council  bo  eiven  to  the  works  as  shown  on  the  said  pLans,  and 
described  in  the  said  notice.  This  was  agreed  to.  The  Lighting 
CommitLee  instructed  the  town  clerk  to  intiniate  to  the  Hastings 
and  St.  Leonards  Gas  Company  that,  in  view  of  the  contract 
entered  into  with  the  Hastings  and  St.  Leonards  Electric  Light 
Company,  Limitofl,  for  the  lignting,  as  from  1st  October  next,  of 
the  Front  Line,  between  the  Fishmarket  and  Orosvenor-gordens, 
by  means  of  electric  lamiis,  the  Council  will  probably  not  require 
the  gas  lam|Mi  belwon  these  i)oint«  lighted  after  that  date,  but 
one  clear  month's  formal  notice  of  intended  discontinuance  will 
be  given  to  the  com|>any  in  <lue  course.      The  report  was  adopted. 

Kidderminster.  —At  the  Kidderminster  monthly  Town  Council 
meeting  the  Law  Committee  reportefl  that  on  June  15  the  several 
proposals  for  the  transfer  of  the  Kidderminster  electric  lighting 
provisional  order,  which  had  been  received  from  tho  various  com- 
{lanies.  were  submitted  to  them,  together  with  other  information. 
After  full  consideration  it  was  tnought  advisable  to  postpone 
taking  any  further  stents  for  a  period  ot  some  months.  The  com- 
mittee met  ogftin  on  NovembNer  22,  when  a  letter  from  Messrs. 
Dyson  and  Co.,  [parliamentary  agents  (who  were  employed  by  the 
Town  Council  in  obtaining  the  prorieional  order,  with  r^ard  to 
applying  for  an  extension  of  tne  time  for  executing  works  of 
supply  in  the  compulsory  area  was  read,  and  the  town  clerk  was 
instructed  to  further  eonpult  them  by  interview,  to  make  enquiries 
with  tho  view  of  the  employment  of  an  expert  to  advise  upon  the 
terms  offered  for  h  transfer  of  the  provisional  order,  and  to  ascer- 
tain if  the  British  Electric  Inr^tallation  Contractors,  Limited 
(from  which  proposals  hod  been  received),  wero  prepared  to 
reopen  negotiations.  Mr.  A.  Bromley  Holmes,  C>E.,  of  Liver- 
pool, was  eventually  selected  to  advise  the  committee.  A 
further  meeting  was  held  on  December  Ivi  last,  when  it  was 
resolved  to  send  a  copy  of  the  proposal  of  the  above  company  to 
Mr.  Holmes  and  ask  his  opinion  upon  it,  and  ascertain  what  he 
would  charge  for  visiting  Kidderminster,  making  a  report,  and 
advising  tho  Council.  Mr  Holmes  offered  to  inspect  the  com- 
pulsory area  and  make  a  report  for  '^  guineas  and  his  travelling 
expenses;  and  this  having  been  agreed  to,  he  came  to  Kidder- 
minster and  has  since  sent  in  a  refort  to  the  committee,  in  which 
he  advises  the  adoption  (as  tho  most  suitable  system  for  Kidder- 
minster) of  a  low-tension  direct  current  with  a  battery  of  accumu- 
lation to  supply  the  current  during  the  hours  of  small  demand 
when  it  woul<]  be  uneconomical  to  run  the  engines.  Ho 
states  that  many  corporattons,  including  those  at  Brighton, 
Bradford,  Bristol,  Derby,  (riasgow,  Hull,  and  Manchester, 
are  now  undertaking  the  supply  of  electricity,  whibt  the 
supply  is  provided  by  comtMinies  in  London  (except  St.  Pancras), 
Liverpool,  Birmingham,  Preston,  and  Xewcastle.  He  remarks 
that  as  electric  lighting  is,  comparatively  8|)eaking.  a  new  busi- 
ness, it  is  consequently  possible  that  improvementii  may  from 
time  to  time  be  mode  which  will  depreciate  the  value  of  tho  plant 
and  appliances  in  use  at  the  present  time.  Mr.  Holmes  also  points 
nut  thnt  no  substanLiftl  company  would  enter  into  an  agreement 
for  a  tmnsfer  of  the  provisional  order,  except  on  condition  of 
charging  such  rates  as  would  allow  them  a  suitable  return  on  the 
capital  employed  ;  and,  in  the  event  of  a  compalsory  purchase,  not 
only  the  capital  expende<l,  but  a  considerable  addition  thereto  as 
compensation,  the  (|uestion,  however,  being  largely  a  matter 
of  finance  depending  upon  local  considerations.  The  costs 
of  laying  mains  in  all  —  or  nearly  all— the  streets  in  the 
compulsory  area,  to  eroct  buildings,  and  put  down  plant 
capable  of  supplying  .3,(K)0  16-c.p.  incandescent  lamps,  the 
buildings  being  so  arranged  as  to  admit  of  extension, 
ia  estimatod  at  approximately  £15,000.  Taking  into  consideration 
the  iiiixlerate  price  charged  for  gas  in  Kidderminster,  and  the 
nature  of  the  area  of  supply,  Mr.  Holmes  does  not  anticipate  that 
there  would  be  at  first  a  large  demand  for  electric  light,  as  the 
cost  of  electricity  would  bo  at  least  double  that  of  gas.  When  the 
incandescent  lamp  patent  expires  in  November  next,  much  cheaper 
lamps  of  higher  efficiency  will  be  obtainable,  and  the  time  is  prob- 
ably not  far  distant  when  the  electric  light  will  compete  witn  gas 
at  Cijual  price  Mr. -Holmes  further  considers  it  reasonable  to 
expect  that  within  12  months  of  commencing  the  supfily  the  profits 
would  besuDicient  to  i^iay  interest  on  the  capital  employed,  and 
the  business  a  steady,  increasing  one  The  committee,  with  the 
view  of  estimating  wherher  the  probable  demand  for  electric 
lighting  would  justifv  the  Town  Council  in  taking  the 
matter  up,  reoommeod  that  a  circular  be  sent  to  all  prob- 
able consumers  in  the  compulsory  area,  emjuiring  whether 
they  are  prepared  to  accept  a  supply  at  an  estimated  cost 
of  6<'l.  |jer  Board  of  Trade  unit,  or  eiiual  to  5s.  per  1,000ft.  of 
gas.  When  the  result  of  this  application  has  been  obtained,  the 
committee  will  be  prepared  to  make  a  further  report  to  the  Town 
Council.  Tho  Mayor,  in  moving  the  adoption  ot  the  report.  Mid 
the  reitort  wa^  so  full  there  was  very  little  for  him  to  add.  The 
committee  recommended  tho  adoption  of  tho  same  course  as  was 
taken  at  Worcester.  .Mr.  Parry  seconded,  and  the  motion  wot 
carried. 

London  BC*ln«.— The  Highways  Committee  of  the  London 
C-ounty  Council  ref^ort  that  they  have  considered  notices  from  the 
London  Electric  Supply  (  orix>mtion  of  intention  to  lay  mains, 
conaisting  of  concentric  leaa-oovered  cable  drawn  into  iron  pipes 
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In    Brewor-fltreei,    Air-street,    Sherwood-Btreet,    Denman-etreet, 

Little  Pulteney-abrwt,  Archer -street.  Great  Windmill-Btreet, 
Upper  Rupert-street,  and  Shaftesbury -avenue  ;  to  lay  distributinf^ 
muru  in  Great  Pulteney-street,  Bridle-Une,  Upper  and  Lower 
J&mee  itreeu,  Golden-squftre,  tipper  and  Lower  John  streets, 
Warwick-street,  Leicester-atrcet,  Beak-i'treet,  King-dtreet,  Fou- 
bert'splace,  Carnaby  etreet,  Mar<>hall  Ptreet,  Little  Arpyll  street, 
Argyll-street  and  place,  Ramilie*  street,  Great  Marlboroufjh  street 
Poland-etreet,  Berwick-street,  Noel-street,  Portland  street,  Broad- 
street,  Edward-street,  Peter-street  and  Loxinj^ton-Htreet,  in  the 
parbh  of  St.  Jame«,  Westminstor.  They  see  no  objection  to  the 
propo8e<l  workp,  but  are  of  opinion  that  the  mains  in  Shaftesbury 
avenue  phould  be  Inid  in  the  subway  of  that  street  ;  and  recom- 
mend (a)  that  the  panction  of  the  Council  be  ^iven  to  the  workn 
referred  to  in  the  notices  ujwn  the  following  conditions  :  That  the 
company  do  ^ive  two  days'  notice  to  the  Council's  chief  engineer 
before  commencing  the  works,  in  the  carrying  out  of  which  only 
one  side  of  any  thoroughfare  shall  be  obstructed  at  one  time  ;  that 
the  mains  be  laid  under  the  footways,  and  be  kept  9in.  below  the 
under  side  of  the  paving  wherever  it  is  found  practicable  to  do  so  ; 
that  where  the  mains  cross  the  carriageways  they  be  kept  at  the 
same  depth  below  the  concrete  or  the  road  material,  as  the  case 
may  be  ;  that  no  pipes  of  larger  size  than  5in.  f<hall  be  used  ;  that 
no  street  boxes  shall  be  constructed  until  the  positions  for,  and 
the  mode  of  conebruction  of,  them  shall  have  been  submitted  to 
and  approved  by  the  Council's  chief  engineer ;  that  all  pipes  or 
openings  from  or  into  the  boxes  shall  be  of  tfuch  shape  as  to 
remove  all  risk  of  injury  to  the  covering  of  the  cables  ;  that  all 
cables  oroeiing  the  boxes  shall  be  supported  from  below  in  the 
boxes;  that  all  fier\'ioe  lines  or  small  cables  shall  be  protected, 
where  leaving  the  boxes,  by  an  extra  lead  covering  or  by  wooden 
stoppers,  ancTehall  also  have  a  copper  wire  of  sufficient  uize  carrier! 
from  the  service  to  the  main  cable,  in  good  connection  with  the 
lead  or  iron  out'Or  casing  ;  and  that  the  ends  of  all  mains  termi 
nating  elsewhere  than  in  a  box  shall  be  securely  protected  by  iron 
cap^.,  in  addition  to  any  other  covering,  {h)  Tliat  the  clerk  be 
instructed  to  forward  to  the  company  anotice  roqairing  it  to  lay  the 
mains  for  ShaflcHbury-avonue,  referred  to  in  the  notice  dated  April 
17th,  1X93  (rcgifitered  No.  374),  in  thesubway  of  that  thoroughfare 
They  have  also  considered  a  notice  from  the  Westmingter  Electric 
Supply  Corporation  of  intention  to  lay  mains  on  both  sides  of 
Down-street,  and  in  Pimlico-rood,  Union-street,  Graham  street 
West,  Whitaker-street,  and  Westboume- street.  The  proj^sed 
works  are  unobjectionable,  and  the  committee  recommend  thui 
the  sanction  of  the  Council  be  given  to  the  works  referred  to.  A 
notice  has  been  given  by  the  Kensington  and  Knightsbridge 
Electric  Lighting  Company  of  its  intention,  immediately  upon 
the  |)aesin^  of  the  Kensington  and  Knightsbridge  and  Chelsea 
Electric  Lighting  Bill,  to  lay  mains  across  Brompton-rood  for  the 
purpose  of  connecting  the  company's  system  with  that  of  the 
Chelsea  Company  to  be  transferred  under  the  Bill.  This  notice  is 
somewhat  iniormal,  as  the  company  will  not  until  after  the  poising 
of  the  Bill  be  entitled  to  give  notice  for  works  in  the  South 
Kensington  area.  As,  however,  the  committee  see  no  abjection 
to  the  pro|X)sod  works,  they  think  the  works  may  be  sanctioned,  but 
that  the  notice  of  approval  should  be  retained  until  the  Bill  shall 
have  become  law.  They  recommend  that  the  sanction  of  tlic 
Council  be  given  to  the  works  referred  to  in  the  notice,  but  that 
tho  clerk  be  instructed  not  to  (tend  the  notice  of  approval  until  the 
Bill  Hhull  have  received  the  Royal  asficnt.  They  have  considered 
two  notices  from  the  House-to- House  Electric  Light  Supply  Com 
pany,  the  one  of  intention  to  lay  mains  in  3in.  cast  ircn  pipe,  in  n 
part  of  Lcxham-gardens,  and  the  other  of  intention  to  lay  niain»' 
in  ft  part  of  CoUingham-gardens.  The  proposed  works  are  unob- 
jectionable, and  they  recommend  that  tho  sanction  of  the  (^ounoil 
be  given  to  the  works  referred  to  upon  condition  that  thecom|mny 
give  two  daj's'  notice  to  the  CounGil'fi  chief  engineer  before  com 
mencing  the  works  ;  that  no  pipes  of  a  larger  diameter  than  tiin. 
shall  be  used  ;  that  tho  street  boxes  shall  be  of  the  [Mitterii 
approved  by  the  Council ;  and  that  as  an  additional  precaution 
against  accident  through  defective  insulation  of  the  mains  eacli 
of  tho  street  boxes  shall  be  provided  with  an  inner  as  well  as  an 
outer  cover,  the  two  insulated  from  each  other  us  far  as  practicable, 
and  that  the  outer  cover  shall  be  efficiently  connected  to  earth.  A 
notice  has  been  given  by  the  Electricit/y  Supply  Corj^raration  of 
intention  to  lay  mains  across  and  along  n  part  of  King  William- 
atreet  to  the  "Final"  public-house.  The  mainn  witi  be  laid  in 
three-way  Callcnder  coding,  and  two  street  boxes  will  be  con- 
structed on  the  south  footway  of  the  street.  To  these  works  the 
committee  see  no  objection,  but  they  are  of  opinion  that  when 
once  commenced  thoy  should  be  carried  out  as  expeditiouslv  as 
possible.  They  recommend  that  the  sanction  of  the  Council  be 
given  to  the  workn  referred  to  in  the  notice,  upon  condition  that 
the  com|winy  give  two  days'  notice  to  the  Council's  chief  engineer 
before  commencing  the  works  ;  and  that  tho  works  when  com- 
menced shall  be  carried  on  continuously  both  by  day  and  night 
until  completed  ;  that  the  concrete  floor  of  the  street  boxes  be  Uin. 
thick,  that  the  York  stone  at  the  top  be  4tn.  thick,  and  that  the 
longitudinal  girders  (if  used)  In  all  tnc  boxes  be  laid  on  3in.  [<t«ne 
templates,  the  full  thickness  of  the  brickwork,  which  .*)hall  be  Slin. 
thick. 


PROVISIONAL   PATENTS,   189S. 


A742.  Improved  methods  of  And  apparatus  for  trsnwnltHng  ^ 
alKaaU  or  eXectiio  Impalaea.  David  Young,  U.  South'^ 
ampton  -  buildings.  Chancery-  lane,  London.  (Cbsrloij 
Cuttriss,  United  States.)    (Complete  si)ecification. ) 

MXY  2. 

8802.   ImproTomonU  relating  to  the  electric  llgbtlng  of  railway^ 
carriages  and  other  vehicles.   Oliver  Scholield  Ruddockt 
4.'),  Southamiiton  buildingp.  Chancery  lane,  London. 

HHt)8.  Improvements    la     eleotrlo     aocumalacors    or     storas^l 
batteries,  partly  oppUoshle   as    a   constant    primary] 
element.   Hoinrich  Lohrnann,  33,  (Chancery  lane.   London. 
(Cotnplete  .-specitio'Uion.  i 

SKPi.  Electrical  apparatus  for  raising  the  shnttsrs  of  tele- 
phone Indicators  Charles  lioiiton  Abel,  2S,  South- 
ampton -  buildings,  Chancery  -  lane,  London.  i.Soci6t^ 
.if-nt'ralo  dfts  Telephones  Reseaux  Telephoniques  et  Con- 
structions Electrtques,  Franco.) 
May  :\. 

8908.  Improvements  In  apparatus  for  theelectrslytloaldooom- 
posltion  of  brine  and  other  Uqatds.  Malcolm  Guthrie, 
46,  Lincoln's-inn-tields,  London. 

May  4. 
H9'25.  Improved  electrical  time  transmittor  and  alarm.     Henri 

Loui;«  Loconte  anrl    Louis   Adolpli   Meyer,   .V2,   Chanoery- 

biiie,  London. 
8952    Improvements     la     elootrlo     sconmalators.       Friedrioh 

Wilhelui  Kllermao,  191,  Fleet-street,  Ijondon.    (Complete 

B(>ecificalion  ) 
HO.'tH.  Improved   apparatus    for    applying    eleotriotty    to   the 

body.     Cmnilo   (iiacomo  Binggio  Kigola,  4,  Sowthstreet., 

Kinsbury,    lx>ndoii. 

May  5 
KOfiO.  Improvements  In  swltohtng  arrangomonts   at  telephona] 

exchanges  and  subscribers'  instruments      ttooiu'^  JohnT 

Soujfcivillo   and    Kobort    McLean,     lUi',     rortland  sii.'et,  ( 

Manchester. 

May  6. 
9<)fM).   Improvements  la  or  relating  to  the  parallel  working  of 

alternating     eleotrlo     carrent     generators    specially 

applicable  In  oonneotion  with  gas  and  similar  engines. 

Wilfipd     Swanwick     Houll     and     Ccdrir*     HiiTidal    Ltoult, 

',i'2'A,  Higli  Holborn,   I^ndun. 
9092.   Improvements  In  or  relating  to  tho  "  capping  "  of  eleo- 
trlo ineandeioent  or   glov  lamps.      Wilfrid   Swanwirk 

Hoult   and    Cedric    Rnnd.il     Hoult.    l^'Zi,    High     Holborn, 

London. 
9l2ti.  An  electric  arc  lamp   improved  method  for  maintaining 

a    uniform    oro       -lohu     Joyert,     'i,     Kxrvhim-  •  ter 

Saunders-rond,  Plumsteod,  Kent. 
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SPKCIFICATIONS  PUBLISHED. 

IS92. 

Electric  treatment  of  metal,  etc.     Holio  tmd  Lagrnnge. 

Slectrlcal  metronome.      Walker  and  Ham[whire. 

Kleotrlolty  meters.     Taylor. 

Slectric  switch.      I^ngdon. 

Klsotrlc  wire  couplings.     Shiels. 

Klectrlc  switches      Munroe  am)  McFurlane. 

Electric  distribution      Allison.     (Matltoux.) 
Secondary  batteries.      Kreund  and  BriH|.i>i. 
Electrical  Insulating  sheet.     Dyer, 
Galvanic  batteries.      Wtnc     (Rosuti  and  others.) 
Incandescence  electric  light  circuits.      Knholm. 
1  SiKi. 

Electric  oondnotlng  wires      Sohomburg. 

Electric  railways.     Thompson.     (Baton.) 

Electric  motors      Lundelland  .lolin^nn. 

DynaniQ-oloctrlc  machines.      Mci^tnn. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


Namtf 


May  L 
Improvements  in   or  relating    to   dynamos  or  oloctrlo 
motorm.  Alfred  Julius*  BouU,  32.%  High  Holboin,  l-ondon. 
(OctA\-6  Patin  and  Lt'on  Jv©vavaf»^ur,  France.) 
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NOTES. 


J 


Institution. — The  discussion  on  Mr.  Sayera'a  paper  will 
be  continued  next  Thursday,  the  25th  inst. 

Electric   Canal    Propulsion.— Boats   on  the  Erie 
Canal  are  to  be  propelled  by  electric  motors  fed  by  trolley 


wires. 


Blilitary  Telepiioaes.— M.  Ch.  Haubtmann  reads  a 
paper  to-night  before  the  Soci6tc»  dea  Ingeaieura  Civila  on 
"  The  Military  Telephone." 

Iiong*Distanoe  Telephony,— It  is  stated  that  a  tele- 
phone line  IB  to  be  laid  from  Halifax,  Nova  Scotia,  to 
Vancouver,  a  distauce  of  3,000  milea. 

Sleotric  Bleaching:. — One  oC  the  largest  paper- 
making  concerns  in  the  States  is  now  putting  in  electric 
bleaching  plant  for  bleaching  wood  pulp, 

Technical  fTonmaliBm. — A  new  idea  is  started  by 
the  Euginefring  Magazint,  who,  before  its  articlea,  gives  a 
sketch  of  the  standing  and  experience  of  each  of  the 
writers  for  the  month,  so  that  readers  may  know  the  value 
of  the  opinions  expressed. 

Dynamo  and  Transformer  Design. — On  Tuesday, 
May  30,  Mr.  Swinburne  will  deliver  the  first  of  a  aeries  of 
lectures  on  '*  The  Design  and  Construction  of  Dynamo 
Machines  and  Transformers"  to  the  studonta  of  the  Elec- 
trical Standardising,  Testing,  and  Training  Institution  at 
Faraday  House. 

Telephoning   Stock     Exchange    Prices.  —  The 

Austrian  Minister  of  Commerce  has  introduced  a  ayatem 
of  telephoning  Stock  Exchange  quotations  on  the  Vienna 
Bourse  to  subscribers  to  the  State  telephone  service,  on 
payment  of  a  small  charge.  Subscribers  can  either  have 
telephoned  the  prices  of  the  whole  or  any  particular  class 
of  secun'ties  or  shares. 

Personal. — On  Wednesday  afternoon,  at  the  General 
Post  OfBce,  a  timepiece,  illuminated  card,  and  purae  of 
money,  subscribed  by  the  officers  and  men  of  the  electric 
light  staff,  was  presented  to  Mr.  T.  Heather  (who  has  been 
foreman  for  many  years)  on  the  approach  of  his  marriage. 
The  presents  were  handed  to  Mr.  Heather  by  the  superin- 
tendent, Mr.  I.  Probert. 

Borsting  of  an  Armature. — An  armature  in  the 
Thomson-Houston  factory  at  Lynn,  Massac huaetts,  burst  on 
April  9.  One  piece  struck  a  student  named  Carter  in  the 
right  eye,  causing  the  loss  of  this  eye.     Hie  left  arm  wsja 

talso  broken,  and  had  to  be  amputated.  Considering  the 
^reat  si>eed  at  which  armatures  revolve,  it  speaks  well  for 
the  goodness  of  their  manufacture  that  we  do  not  bear 
more  of  such  accidents. 


L 


Train-Lighting. — Mr.  W.  M.  Acworth,  in  the  £7^- 
neering  Magazine^  says :  *'  The  Americans  are,  I  think, 
ahead  of  us  in  the  matter  of  carriage-lighting.  We  have  a 
good  many  trains  lighted  with  electricity,  a  light  which, 
from  the  passengers'  point  of  view,  leaves  nothing  to  be 
deaired  ;  but  it  doea  not  seem  likely  to  come  into  general 
use,  and  will  probably  remain  with  us,  as  in  America,  a 
luxury  and  an  advertisement  for  a  few  crack  trains." 

Electric  Power  Transmission..  —  The  electric 
transmission  plant  at  Pomona,  California,  already  men- 
tioned, is  now  in  full  operation.  Dynamua  at  1,000  volts, 
driven  by  Pelton  wheels,  deliver  current  to  transformera 
which  raise  the  pressure  to  10,000  volts,  and  circuits  of 
bare  wire  take  the  current  to  Pomona  and  San  Bernardino, 
the  latter  being  28  miles  from  the  waterfall.     The  head  of 


water  used  is  400ft.,  and  the  speed  of  dynamos  600  revo«  \ 
lutiona. 

Qoebel  — Heinrich  Goebel  is  the  central  figure  in  elec- 
tric circles  at  the  present  moment  in  America.  The 
Electrical  World  gives  two  portraits  and  a  sketch  of  his 
life.  Goebel  is  a  thoughtful,  almost  noble-looking  man,  in 
bis  portraits,  with  a  high-domed  forehead,  strong  nose, 
bushy  brows,  and  white  hair  and  beard.  He  was  born  on 
April  20th,  1818,  in  the  village  of  Springen.a  small  place  near 
Hanover.  He  ia  now  therefore  75  years  old.  He  was 
trained  as  a  watchmaker,  and  came  to  the  States  in  1846. 
He  has  bad  14  children,  seven  of  whom  are  now  living. 

Novak  Lamp. — New  lamps  are  the  order  of  the  day 
in  America,  the  greatest  activity  being  apparent  in  manu- 
facturing circles  to  get  hold  of  the  market  again.  Besides 
the  Westinghouse,  a  new  lamp,  designated  the  *'  Novak," 
will  be  shortly  open  to  delivery.  This  lamp  is  the  inven- 
tion of  Mr.  Waring.  There  is  "  no  vacuum,"  as  its  name  is 
supposed  to  imply,  the  place  being  taken  by  a  dense,  evil- 
smelliug  gas,  whose  valuable  properties  are  said  to  be 
unknown  except  to  the  inventor.  Be  this  as  it  may 
thousands  of  orders  have  poured  into  Boston  for  these 
lamps. 

Census  Machine. — M.  Chejsson  has  recently  brought 
before  the  attontton  of  the  Acad^mie  dea  Sciences  the 
electric  census  machine  of  Mr.  Hollenitz.  The  machine 
tabulates  the  varied  details  of  census  papers  by  electrical 
contacts,  which  are  made  through  stamped  holes  to  the 
number  of  240  in  various  combinations.  The  machine  has 
already  been  described,  and  has  been  favouribly  rej>orted 
upon  in  America.  Its  introduction  into  European  statistical 
departments  is  probably  only  a  matter  of  time,  as  its  use 
saves  an  immonee  amount  of  trouble  in  classifying  and 
counting. 

Telephoning  along  Telegraph  Wires. — An  appa- 
ratus for  tolephoniiig  simultaneously  along  telegraph  wires 
has  been  constructed  by  Mr.  J.  von  Demetzky,  of  Budapest. 
By  permisaioD  of  the  Hungarian  Minister  of  Communica- 
tions, the  method  has  for  some  time  been  tested  on  the 
telegraph  line  from  Budapest  to  Szegedin,  a  distance  of 
124  miles.  The  results  were  satisfactory.  The  apparatus 
can  eadily  be  inserted  in  a  telegraph  circuit  and  used  at 
once.  It  is  said  that  simultaneous  telegraphy  along  the 
wire  does  not  in  the  least  interfere  with  telephoning,  and 
that  the  effects  of  induction  and  all  disturbing  noises  are 
completely  removed. 

The  '*Alva.*' — Mr.  Vanderbilt's  new  yacht,  built  by 
Messrs.  Laird  Bros.,  of  Birkenhead,  to  replace  the  "  Alva," 
sunk  by  collision  last  year,  is  3I0ft.  long,  39ft.  3iD.  beam» 
and  25ft.  6iu.  deep,  and  her  tonnage  ia  about  2,400.  She 
will  be  driven  by  two  sets  of  triple-expansion  engines  of 
about  4,500  i.b.p.,  and  is  expected  to  develop  a  speed  of 
15  knots  under  natural  draught  and  17  knots  under 
moderately  forced  draught.  The  new  yacht  will  of  course 
be  fitted  with  all  the  latest  modern  improvements  in  the 
way  of  electric  lighting  and  steam  appliances,  while  her 
internal  arrangements  and  decorations  will  be  of  the  most 
luxtiriouB  character. 

The  World's  Fair  Electric  Railway.— The  elevated 
electric  railway  at  the  Chicago  Exhibition  is  three  miles  long, 
on  a  double  track  with  loop  ends.  There  are  10  statioria, 
approached  by  an  incline.  The  generator  is  a  1,500-kilo- 
watt  multi|>olar  machine,  the  largest  in  the  country.  It  ia 
driven  by  a  2,000  h. p.  engine.  Its  shaft  weighs  65  tons. 
There  arc  three  500-kilowatt  and  one  200-kilowatt  gene- 
rators, in  addition,  with  corresponding  engines.  There  are 
18  trains  of  four  cars  each,  the  first  car  in  each  having  four 
electric  motors,  of  a  total  of  530  h.p.  for  each  train.     Each 
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car  seaU  96  passengers.    The  complete  trip  can  be  made 
in  40  minutes,  including  stops. 

Ceylon  Cables. — Telegraphic  communicatioa  between 
India  and  Ceylon  was  carried  on  by  two  cables  from 
Ramiaswaram  tn  India  to  Talmanaar  in  Ceylon,  one  innu- 
lated  with  guttapercha  and  the  other  with  indianibber. 
The  first  had  become  absolutely  useless,  while  the  second, 
though  workable,  was  out  of  order.  Mr.  A.  L.  H.  Palmer, 
superintendent  of  the  Madras  Government  telegraphs,  has 
recently  repaired  the  faults,  cutting  out  the  bad  places  and 
replacing  with  good  cable.  The  work  was  difficult,  taking 
from  March  17  to  April  4.  It  was  carried  out  with  the  aid 
of  coolies,  who  slept  on  rafts  outside  the  steamboat 

OaaEngixie  Dynamos. — The  employment  of  dynamos 
direct  driven  by  gas-engines  appears  to  be  on  the  increase 
on  the  Continent.  In  the  E^me  Technique  des  Inventions 
ModemesihQ  Koerting  gas-engines  used  in  this  way  are  illus- 
trated. The  greatest  regularity  is  given  with  a  single 
cylinder  by  having  a  variable  admission.  An  explosion 
never  misses  at  each  revolution,  even  when  running  quite 
light.  Director iven  dynamos  give  a  perfectly  satisfactory 
light  for  arc  and  incandescent  lamps.  No  other  gas- 
engine,  it  is  claimed,  even  those  with  two  cylinders,  can 
show  such  absolute  regularity  of  speed  :  the  constancy  is 
such  that  the  tachometer  needle  remains  practically  still. 

Pablio  XJghting  at  Mnnioh. — The  central  part  of 
Munich,  the  capital  of  Bavaria,  will  be  lighted  shortly  by 
electricity.  It  has  been  decided  to  utilise  the  water  power 
at  two  places  near  the  town,  and  thia  interesting  installa- 
tion will  be  carried  out  by  Messrs.  Schuckert  and  Co.,  of 
Nuremberg.  Three  hundred  arc  lamps  are  provided  for, 
and  by  means  of  accumulators  the  town  hall  will  be  lighted 
with  1,800  incandescent  lamps  of  16  c. p.  each.  Munich, 
therefore,  as  regards  the  street-lighting,  will  surpass  every 
other  town  on  the  Continent  except  Milan;  but  as  an  early 
extension  to  double  the  original  number  of  arc  lamps  is 
contemplated,  Munich  will  then  take  the  first  place  with 
respect  to  street-lighting. 

Goebel  Lamps.— The  credit  for  the  fight  in  the  incan- 
descent lamp  case  in  which  Edison  has  been  tripped  ib  due 
to  Mr.  Rhotehamel,  president  of  the  Columbia  Incandescent 
Lamp  Company.  He  brought  forward  Goebel's  claims 
once  more,  staking  bis  all  on  the  fight — and  won.  Now 
hia  factory  is  in  full  work  again.  "  As  for  Groebel,"  saya 
our  New  York  namesake,  *'  the  old  man  muat  feel  repaid 
for  many  years  of  contempt  and  neglect.  It  has  seemed 
to  us  that  there  is  very  little  doubt  of  Goebel's  early,  un- 
timely, and  crude  work.  It  will  now  take  a  great  deal  to 
disprove  his  claims.  Jud^e  Hallet  holds  that  the  burden 
of  the  case  is  on  the  complainants — in  the  meantime  the 
art  is  practically  free.     We  think  it  will  stay  so." 

Meters. — In  a  recent  discussion  before  the  American 
Institute  of  Electrical  Engineers  on  hia  paper  on  "  Electric 
Recording  Meters,"  Mr.  Haskins  referred  to  the  Board  of 
Trade  tests  of  meters.  The  Board  of  Trade,  ho  said,  was 
evidently  satisfied  with  instruments  which  certainly  showed 
considerable  error,  but  insisted  more  on  certain  details  of 
mechanical  construction.  Of  course  a  certain  accuracy  was 
required,  but  they  were  more  inclined,  he  thought,  to 
dictate  as  to  the  character  of  mechanical  construction, 
facilities  for  installing,  and  similar  details  than  they  were 
as  to  what  was  really  the  essential  thing — what  the  meter 
should  record.  "  lb  was  a  great  surprise  to  more  than  one 
meter  man."  Methods  of  sealing  were  given  great  im- 
portance. 

Woodhonse  and  Rawson. — Compulsory,  not  volua- 

tarj,  liquidation  is  the  judge's  decision,  and   the  judge  is 

rfghL     Voluntary  Uqaidatioa  means  that  the  method  by 


which  this  company  was  conducted  was  to  be  ignored,  i 
that  not  even  a  scapegoat  was  to  be  found.     Compulsor 
liquidation   ought  to  mean  an  investigation  into  the  pajj 
ment  of  large  sums  by  the  creation  of  debentures.     Wa 
the  payment  of  that  money  justified  1    If  not,  those 
received  those  debentures  will  have  to  disgorge.     It  is  noB 
fair  to  ordinary  trade  creditors  that  debentures  created  in 
payment  of  these  moneys  should  rank  against  the  estate  ; 
all,  and  if  the  official  liquidator  finds  that  some  £70,000  < 
£80,000  wag  paid— £50^000  of  it  in  debentures— in  error,      , 
the  trade  creditors  will  probably  get  something  out  of  tho^J 
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ruin. 

Electric  Painting  Machine. — An  illustration  is  given 
in  the  Scieniijic  American  for  April  29  of  the  electric 
painting-machines  used  at  the  World's  lair,  which  we  have 
already  mentioned.  The  paint  is  squirted  on  the  wood- 
work, through  nozzles  attached  to  flexible  tubes,  by  means  of 
electric  pumps  connected  to  the  barrels  of  liquid  paint.  A 
rotary  engine,  invented  by  Mr.  T.  G.  Turner,  of  New 
York,  driven  by  a  5-h.p.  electric  motor,  provides  compressed 
air.  This  engine  furnishes  the  required  pressure  in  a 
uniform  manner  without  the  air-chamber  necessary  to  over- 
come pulsations,  which  are  used  in  reciprocating  com- 
pressors. One  machine  furnishes  spray  for  two  nozzles. 
There  are  now  14  machines  at  work,  each  with  three  men. 
A  comparative  test  showed  that  one  painter  with  brash  did 
eight  squares  a  day  and  the  machine  covered  20  times  this, 
requiring,  however,  two  nozzle-men  for  each  machine.  The 
material  used  is  a  little  more,  in  the  proportion  of  21  to  20; 
but  with  a  saving  in  time  and  labour  of  20  to  1,  this  losi-, 
in  material  is  scarcely  worthy  of  consideration. 

Rssistanoe  of  Mercnry. — MM.  Kreichgauer  and 
Jager,  says  the  HuLleiin  dt  VEledriciUy  have  published  their 
researches  on  the  thermic  variation  of  the  resistance  of 
mercury.  Their  results  give  a  formula  very  nearly 
approaching  that  of  M.  Guillaume^  presented  to  the 
Academie  on  September  12th,  1892.  M.  Gaillaume  has 
shown  that  the  two  are  more  nearly  in  accord  than  even 
seems  at  first  sight.  The  new  coefficient  x  is  0*0008864  ; 
it  differs  by  ^visis  ^^^J  ^^^^  ^^**'  ^^  ^-  Cruillaume,  and  this 
is  the  more  remarkable  in  that  the  measurements  were 
made  with  mercury  purified  by  diferent  processes,  con- 
tained in  glass  vessels  of  difierent  composition.  M. 
Ouillaume  made  his  tests  by  two  methods  derived  from 
that  of  the  Wheatstone  bridge,  while  at  Berlin  the  crossed 
shunt  was  used.  The  French  experimentalist  used  5eaoit 
contacts,  modified  ;  the  German  standardisers  used  contacts 
soldered  into  the  glass.  The  agreement  of  the  results  after 
the  great  number  of  tests  made  shows  that  confidence  may 
be  given  to  mercury  staudards  under  proper  restrictions. 

Steam  from  SlagT- — The  enormous  amount  of  heat 
habitually  wasted  in  cooling  molten  slag  has  incited  Mr. 
Ashcroft,  electrical  engineer  at  the  Proprietary  Mine, 
Broken  Hill,  to  working  out  a  scheme  for  generating  steim 
by  this  means.  The  process  is  described  by  the  corre- 
spondent of  the  Adelaide  Advertiser,  as  follows  :  *'  Briefly 
speaking,  the  boiler,  or  receptacle  for  the  water,  has  running 
through  it  from  top  to  bottom  slightly  funnel-shaped  pipes, 
something  after  the  style  of  a  big  candle  mould,  in  fact 
The  molten  slag  is  poured  into  these  receptacles,  and  com- 
municates its  heat  to  the  water.  When  the  slag  becomes 
solid  a  door  at  the  bottom  of  each  receptacle  is  opened,  the 
slag  is  knocked  out,  and  the  hole  filled  again.  The  appa- 
ratus has  been  tried,  1001b.  pressure  of  steam  being  raised. 
If  Mr.  Ashcroft's  ideas  can  be  fully  realised,  the  value  of 
the  process  will  be  enormous,  but  it  is  too  soon  yet  to  give 
a  decided  opinion  one  way  or  the  other.  So  far,  the  intense 
heat  of  the  slag  has  been  wasted.  At  first  Mr.  Ashcroft 
poured  water  on  the  slag,  but  it  was  found  that  the  stuff 
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caked  hard  all  round,  and  remained  molten  inside.  Then 
he  struck  the  idea  of  communtcating  the  heat  after  the 
manner  of  the  fire  under  the  boiler — that  is,  getting  all  the 
benefits  vithout  the  slag  and  water  coming  in  contact  one 
with  the  other." 

Railway  Kloctrioity. — Last  week,  at  the  Birmingham 
Municipal  Technical  School,  Mr.  W.  H.  Whitehouse, 
lecturer  on  telegraphy  and  telephony,  delivered  the  first  of 
a  course  of  eight  lectures  on  the  "  Application  of  Elec- 
tricity to  Railway  Working."  The  lectures  have  been 
specially  arranged  for  the  instruction  of  telegraph  clerks, 
the  linemen  who  repair  the  wires,  and  the  aignalling-men 
employed  by  the  London  and  North- Western,  Midland,  and 
Great  Western  Railway  Companies,  but,  in  addition,  postal 
telegraph  clerks  and  telephone  clerks  are  also  allowed  to 
attend.  The  first  lecture  dealt  with  the  construction  and 
management  of  the  various  batteries  used— L^clanch^, 
Daniell,  and  Fuller — and  methods  of  detecting  and 
remedying  faults  wore  given.  In  the  future  lectures  Mr. 
Whitehouse  will  describe  the  best  method  of  grouping  up 
cells,  the  construction  and  management  of  the  instruments 
used  in  telegraphing  and  telephoning,  etc.,  one  of  the  chief 
subjects  being  that  of  block  signalling  and  the  interlocking 
of  points.  The  lectures  are  mainly  experimentali  and  are 
made  interesting  by  numerous  practical  illustrations. 

Eleotrio  Prodaotlon  of  Aniline.— MM.  Coblentz 
frtres,  of  Paris,  have  developed  a  method  of  producing 
aniline  from  nitro-benzine  electrically,  which  is  described  in 
the  Bevu^  dc  Chitnie  Lidustnelle  and  in  the  Moniteur  Indus- 
iriflU  (May  9).  A  cylinder  of  double  thickness  is  used, 
two  metres  long,  the  liquid  in  which  is  agitated  by  a  screw. 
Pieces  of  zinc  are  arranged  inside,  and  a  solution  of 
sulphate  of  zinc  is  first  introduced  and  allowed  to  act^  the 
copper  being  finely  deposited  on  the  zinc.  The  solution  is 
emptied  and  a  mixture  of  two-thirds  nitro-benztne  and  one- 
third  water  is  introduced,  and  the  screw  set  in  work  so 
that  the  liquid  goes  up  outside  and  descends  inside  the 
axis.  The  inner  space  is  heated  by  steam.  The  electric 
effect  takes  place  in  the  body  of  the  liquid,  and  is 
complete  in  12  hours.  After  resting  an  hour 
the  aniline  is  decanted.  The  treatment  of  100  kilo- 
grammes of  nitro  benzine  requires  150  kilogrammes  for  dis- 
engagement of  the  hydrogen,  plus  25  kilogrammes  for 
decomposition  of  the  sulphate  and  acid  cleanings  or  a  total 
of  175,  say,  200  kilogrammes  per  100  kilogrammes  of 
aniline  obtained,  which  is  not  more  economical  than 
present  processes;  but  the  aniline  is  obtained  in  a  state 
to  be  used  without  preliminary  distillation  on  lime,  accord- 
ing to  usual  processes.  The  zinc-copper  couple  is  not  very 
practical.  But  the  hydrogenation  of  the  nitro-benzine  by 
decomposition  of  water  by  the  current  is  quite  practical 
and  economical,  and  it  is  in  this  direction  that  the  attention 
of  manufacturers  should  be  given^  The  Germans  are  using 
such  methods  with  good  result.  Toluidines  and  xylidinea 
can  be  treated  in  the  same  way. 

Stadenta'  Engrineeiinff. — We  have  received  from 
Mr.  G.  W.  Tunzelman,  B.Sc,  M.LE.E.,  etc.,  principal, 
the  prospectus  of  the  *'  Electrical  and  General  Engineering 
College  and  School  of  Science,"  Peny  wern  House,  Earl's 
Court.  Mr.  Capito,  late  of  the  Hanover-square  School  of 
Electrical  Engineering  (now  closed),  has  joined  the  enter- 
prise, and  Mr.  T.  W.  Nicholson,  B.Sc,  is  chemical  lecturer. 
There  are  French  and  German  masters  (usual  style),  and  a 
medical  ofiScer  to  the  college.  The  objects  are  to  train 
engineering  students  in  general  scientific  principles,  and 
provide  preliminary  training  for  the  Central  Institu- 
tion and  Coopers  Hill.  The  course  is  set  forth  in 
detail,  and  ranges  from  ''  ordinary  rules  of  arithmetic^ 
the  first  four  books  of  Euclid,  motion  of  a  point,"  etc.,  to 


the  "  elements  of  permutation  and  the  binomial  theorem." 
The  first  year  of  electricity  begins  with  "elementary 
electrostatic  and  magnetic  phenomena,'"  up  to  ''absolute 
units."  Chemistry,  geology^  patternmaking,  and  chipping 
are  also  included,  with  French  and  German.  A  second 
year's  course  includes  drawing,  design  of  boilers,  dynamos, 
and  motors  ;  integral  calculus.  A  workshop  course,  with 
machine  tools,  can  be  given  in  the  third  year,  and  "  students 
joining  now  have  an  opportunity  of  gaining  experience 
in  carrying  out  a  lighting  and  power  station "  at  the 
college.  The  course  seems  comprehensive,  and  so  far 
practical ;  but  the  fee  seems  diahlcmenl  Mr,  First,  260 
guineas  for  the  three  years'  course ;  add  100  guineas  a 
year  for  40  weeks'  residence,  20  guineas  for  revision,  and, 
8ay,X50  extra  for  spare  cash,  and  we  get  £700  as  the  outlay 
for  a  young  electrical  engineer  in  embryo  trained  to  join 
the  Central.  The  advantages  of  a  private  college  have  to 
be  paid  for  ;  but  a  long  list  of  references  to  parents  and 
guardians  shows  the  college  to  be  working  under  high 
auspices.  fl 

Sleotric  Prodnotion  of  Baryta.— M  Ch.  Taquet,  ^ 
in  the  Bidktin  de  rAssociation  des  Cbimistes,  describes  his 
process  of  producing  baryta  electrolytically,  and  also  the 
carbonic  acid  of  the  precipitated  carbonate,  in  a  method  of 
extracting  sugar  from  molasses.  If  in  a  vessel,  separated 
into  two  compartments  by  a  porous  diaphragm,  a  solution  of 
chloride  of  barium  is  electrolysed,  using  as  cathode  a  plate 
of  copper,  and  as  anode  a  plate  of  iron,  hydrogen  is  seen 
to  be  given  off  at  the  negative  pole,  while  the  baryta  which 
is  disengaged  is  dissolved  as  it  forms,  while  the  chlorine  at 
the  positive  pole  gives  protochlorido  of  iron,  which  is  used, 
as  will  be  described,  to  regenerate  the  chloride  of  barium. 
After  a  certain  time  there  will  be  on  one  side  a  solution  of  fl 
baryta,  and  on  the  other  a  solution  of  protochloride.  The  , 
baryta  solution  is  used  in  the  ordinary  way  to  separate 
ths  sugar  from  molasses  by  precipitation,  washing,  car- 
bonatation,  etc.  The  baryta  finally  passes,  therefore, 
into  a  state  of  carbonate.  This  is  drawn  off;  the  solution 
of  chloride  of  iron  is  brought  to  boiling,  the  precipitated 
carbonate  of  baryta  is  added,  and  this  gives  rise  (1)  to  car- 
bonic acid,  which  will  serve  for  further  carbonating,  (2)  to 
chloride  of  barium,  and  (3)  to  insoluble  protoxide  of  iron 
(BaOCOaFeCl  =  BaCl  -I-  CO^  +  FeO).  The  chloride  of 
barium  is  again  put  into  the  electrolyte  to  give  onoe 
more  BaO  and  FeCl.  The  protoxide  of  iron  separated 
by  filtration  can  be  used  as  ore  or  calcined.  The  use  of  a  H 
soluble  anode  baa  thus  a  great  advantage  of  giving  a  salt 
capable  of  regeneration  and  of  diminishing  the  work  done 
by  the  current*  The  E.M.F.  is  only  1*5  volts.  Two  kilo- 
grammes of  baryta,  calculated  in  the  state  of  BaO,  are  given 
per  horse-power  hour,  even  on  a  small  scale.  The  sugar 
extracted  in  this  way  would  be  very  cheap,  if  water  power 
were  available.  Almost  all  the  sugar  can  be  extracted 
without  caustifi cation  of  the  carbonate  of  baryta.  The 
same  reactions  take  place  with  strontium  instead  of  baryta. 

TelesraphinB:  to  Traina. — Many  persons  can  remem- 
ber the  case^  not  so  very  long  ago,  when  all  the  world  stood 
horror-stricken  at  the  awfulness  of  an  accident  on  the 
Riviera.  The  station-master  despatched  a  train  on  the 
wrong  line  to  its  doom  of  rushing  into  another  train  and 
crashing  over  the  precipice.  Bells  were  rung,  and  people 
shouted,  but  there  was  no  means  of  stopping  the  train 
wrongly  started,  and  the  station-master  shot  himself  as  be 
heard  the  crash.  A  similar  incident  happened  at  Hampton 
Wick  two  or  three  years  ago,  not  under  quite  such  dramatic 
circumstances.  Not  only  in  such  cases,  but  in  many  others, 
constantly  occurring,  is  the  necessity  of  being  able  to  tele- 
graph to  trains  in  motion  demonstrated  to  railway  directors. 
Attempts  have  been  made  at  various  times ;  Edison  once 
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bent  his  iDgeniouB  mind  to  the  problem,  and  the  result 
waa  widely  reported,  though  nothing  further  has 
been  done  of  late.  We  now  hear  that  in  Algeria 
ezperimenta  have  been  satisfactorily  made  on  telegraphing 
to  trains  in  motion.  The  trials  took  place  on  the  railway 
running  to  the  mines  at  Mokta-el-Hadid,  and  were  "  fully 
Buccesafiil."  The  tests  included  (I)  the  exchange  of  tele- 
grams between  a  train  in  motion  and  the  station  ;  (2) 
between  two  trains  in  motion  ;  (3)  the  telegraphic  stoppage 
of  a  train  :  started  and  out  of  sight,  it  was  ordered  to  atop, 
start  again,  and  return  to  the  station ;  (4)  two  trains  started 
on  the  same  track,  and  approaching  each  other  at  an  express 
speed  at  the  rate  of  nearly  1|  miles  a  minute,  avoided 
colb'sion  by  mutually  and  automatically  warning  each  other 
by  indication  of  their  direction,  and  the  position  according 
to  kilometre  posts  which  they  had  attained.  Every 
case  in  practice  was  tried,  and  with  success.  Though 
no  details  of  the  signalling  arrangements  are  yet  given,  M, 
Etienne,  the  inventor,  seems  to  have  attained  results  which 
will  commend  themselves  to  railway  engineers.  The  fact 
that  every  train  can  be  kept  within  actual  call  of  the 
station  at  any  point  in  its  route  is  evidently  most  im- 
portant. The  whole  question,  however,  is  one  of  cost  of 
signalling  and  practicality  of  the  arrangements  in  ordinary 
work.  It  is  to  be  hoped  that  the  teacs  of  M.  Etienne  will 
not  be  overlooked,  for  as  rapid  long-distance  railways  are 
established,  these,  at  least,  might  adopt  the  most  scientific 
means  of  controlling  their  trains. 

Storage  Batteries. — There  is  an  amusing  article  in 
the  Western  Mail  for  the  11th  in  the  true  Yankee  style — 
new  discovery,  startling  headlines,  "  on  the  eve  of  solving 
a  problem,"  *' result  of  11  years' toil,"  and  so  forth.  It 
seems  that  the  editor  had  sent  home  a  description,  taken 
from  the  ^L  Louis  Reptihlic^  of  a  new  storage  battery — the 
Logan.  President  W.  T.  Anderson  was  interviewed,  and 
claimed  that  Chas.  H.  Logan's  inventions  were  going  to 
revolutionise  the  industry.  In  the  Logan  battery  the 
plates  consist  of  common  parallel,  vertical  lead  tubes,  with 
narrow  slots  opening  into  them  their  full  length.  The  red 
lead  is  placed  in  these  tubes,  the  slots  being  too  small  for 
theleadto  fall  out  The  battery  is  hermetically  sealed.  Itcan 
be  left,  and  ^'the  chemical  action  that  goes  on  increases  its 
))owor."  Mr.  Johnson  (the  manager,is  so  confident  of  success 
that  he  will  guarantee  to  construct  a  battery  not  heavier  than 
a  locomotive  and  tender,  to  pull  a  train  from  St.  Lauie  to 
Chicago  in  one-third  less  time  than  now  occupied.  Mr. 
Anderson  is  firmly  convinced  that  in  five  years  the  Logan 
battery  will  be  whirliug  cars  along  on  the  great  trunk  lines 
and  driving  machinery  in  mills  !  Tho  ireskm  Mail  man 
was  naturally  rather  startled  at  this,  and  interviewed 
several  local  electrical  engineers.  Mr.  G.  Southey,  their 
own  electrician,  was  first  attacked,  but  although  he  knew 
all  about  electric  registering  machinery,  he  would  not 
say  much  on  the  Logan  battery,  save  that  he  did  not 
see  much  good  in  it.  But  he  mentioned  an  inventor 
in  Cardiff  itself,  Mr.  Emmanuel  Hancock,  of  2S,  Eis- 
teddfod-street, who  had  an  invention  of  his  own  in 
this  direction.  Mr.  Hancock  was  interviewed.  His 
batteries  are  of  solid  plates.  They  will  be  half  the 
weight  and  one-fourth  the  cost  of  present  cells.  Only  two 
plates  are  needed  for  each  cell,  and  they  may  be  of  any 
sise  and  thickness,  and  up  to  any  capacity.  Mr.  Hancock 
has  been  working  on  his  battery  for  1 1  years.  It  is  to  be 
on  the  market  in  three  months.  The  interview  concludes 
very  suggestively,  though  this  may  be  quite  accidental : 
"  You  don't  think  much  of  this  Yankee  battery  1 "  asks  the 
interviewer.  "  No,  I  do  not,"  replies  the  solid-plate  man  ; 
**  I  remember  a  man  booming  a  plate  which  he  claimed  to 
be  indestructible^  but  it  came  to  nothing  after  alL" 


Tewing  by  Sleotrioity. — Mention  was  made  in  a 
previous  issue  of  a  system  of  towing  by  magnetic  adhesion 
devised  by  M.  de  Bovet.  This  method  has  recently  been 
tested  on  board  the  "  Ampere,"  at  Saint-Denis  on  the  Seine. 
This  boat  is  a  screw  steam-tug  of  150  h.p.,  provided  with 
plant  for  cable  haulage  from  a  chain  laid  in  the  river,  simi- 
larly to  the  system  generally  used  in  France  for  ascending  i 
nvers  having  a  rapid  current.  She  is  106ft.  in  length,  | 
18ft.  in  width,  9ft.  deep,  and  has  a  draught  of  6ft  4in, 
when  towing,  and  was  built  by  M.  H.  Sutre  and  electrically  , 
equipped  by  MM.  Sautter,  Harle,  and  Co.  The  novelty  of 
the  system  lies  in  the  magnetising  of  the  hauling  pulley  to 
obtain  the  required  adhesion.  The  pulley  consists  of  two 
cast-iron  plates  connected  together  by  means  of  bolts. 
Between  them  is  arranged  an  annular  cavity,  which  is 
partly  filled  with  a  coil  of  wire;  it  is,  in  brief,  only 
an  ordinary  solenoid  having  an  iron  core,  the  ends  of  which 
forming  pole-pieces  are  opened  out  and  drawn  together  in 
such  a  manner  as  to  constitute  the  two  sides  of  the  groove 
of  the  pulley.  The  bottom  of  the  groove  is  closed  by  a 
bronze  ring  with  indiarubber  joints,  which  prevent  water 
from  getting  to  the  coil.  The  currant  from  the  dynamo 
on  board  reaches  the  wire  coil  by  means  of  wires  arranged 
in  the  hollow  of  the  shaft  along  an  inclined  channel  made 
in  the  plates,  which  form  the  poles  of  a  powerful  electro- 
magnet. On  engaging  in  the  groove,  th&  chain  simul- 
taneously bears  on  the  two  poles  and  short-circuits  them- 
During  the  experiments  an  old  chain,  reduced  by  usage 
to  a  weight  of  about  nine  kilogrammes  (201b.)  per  metre, 
gave  an  adhesion  of  from  six  tons  to  six  and  a-half  tons. 
It  is  supposed  that  with  a  new  chain,  of  15^  kilogrammes 
{341b.)  per  metre,  10  tons  adhesion  would  be  obtained,  or 
twice  the  tractive  power  of  the  towing  service  on  that  part 
of  the  Seine  served  by  the  Compagnie  de  touage  de  la 
Basse-Seine  et  de  TOise.  Tho  anchorage  of  the  chain  only 
causes  a  loss  of  10  per  cent,  of  the  bearing  power.  The 
maximum  current  to  be  used  with  thenewchain,  that  beyond 
which  an  increase  in  the  bearing  power  cannot  be  ascertained, 
is  48  amperes,  corresponding  to  37,000  ampere-hours,  and  to 
an  expenditure  of  45  h.p.;  even  with  the  old  chain  aa 
adhesion  of  six  tons  waa  obtained,  with  a  current  equiTA- 
lent  to  only  3  h.p.  By  means  of  two  sets  of  gearing,  the 
engines  can  either  drive  the  screw  direct  when  deve- 
loping 150  h.p.  at  150  revolutions,  or  tho  towing  appa- 
ratus when  giving  from  60  h.p.  to  80  h.p.  ut  00 
revolutions.  There  are  two  boilers  in  the  stern  of 
150  h.p.  each,  and  there  arc  two  rudders,  as  in  the  case 
of  other  towing  boats.  Both  at  the  stern  and  the  bow  the 
chain  from  the  river  i>b6se8  between  guides,  then  between 
vortical  rolls,  and  next  three-quarters  way  round  the  towing 
pulley,  the  ingress  and  egress  from  which  are  regulated  by 
two  guide  rollers  symmetrically  arranged  and  mounted  in 
such  a  manner  as  to  allow  of  the  chain  being  readily  put 
into  position  or  thrown  into  the  water.  M.  de  Bovet  has 
provided  special  arrangements,  including  a  magnetic  brake 
and  a  pit  for  the  slack  experienced  in  bends,  for  dealing 
with  the  chain  after  leaving  the  second  guide  rollers, 
and  before  being  paid  back  into  the  river.  The 
"Ampere"  gave  good  results  during  the  tests.  When 
driven  by  the  screw  down  stream,  without  any  barges  in 
tow,  a  speed  of  1 1  miles  an  hour  was  attained,  when  the 
engines  developed  170  h.p.  This  is  considered  good  for  a 
boat  of  this  kind.  When  going  up  stream  the  results 
showed  that  an  absolute  speed  of  9J  miles  an  hour  could  be 
obtained,  with  the  engines  giving  from  145  h.p.  to  150  h.p. 
This  system,  which  is  employed  by  the  Compagnie  de  touage 
de  la  Basse-Seine  et  le  TOise,  is  expected  to  efleot  a  great 
change  in  towing  on  important  waterways  where  the  cur- 
rent flows  at  a  rapid  rate. 


ALTERNATE-CURRENT  TRANSFORMER  DESIGN. 

I  BY  R.  W.  WEEKKS,  WHIT.SCH.,  A.M.I.C.B. 

^_  f  Continued  from  page  iSl.) 

^^K  The  other  theoretical  considerations  to  be  remembered  in 
designing  a  transformer  are  of  a  more  general  naturej  such 
as  keeping  the  copper  circuits  of  as  small  a  perimeter  as 
possible.  The  same  applies  to  the  iron  circuits,  as  any 
undue  length  in  the  iron  increases  both  the  iron  loss  and 
the  idle  current  when  the  transformer  is  unloaded.  In 
fact,  these  points  are  so  easily  expressed  in  formulae  that 
there  have  been  many  attempts  made  to  deduce  practical 


from  the  specific  resistance  of  copper,  will  be  found  very 
useful  in  determining  the  sizes  of  the  copper  circuits  : 

If  5  =  the  section  of  the  wire  in  square  inches  ;  \ 

(^  =  the  diameter  of  the  wire  in  inches  ; 
i  =  the  maximum  current  in  amperes,  an  read  on  a 

Siemens  dynamometer  ; 
T  =the  number  of  turns  in  the  circuit; 
tr  =  the  mean  length  of  a  turn  in  feet ; 
/  =^th6  total  length  of  conductor  in  feet ; 
6'  =  the  drop  of  volts  allowed  at  maximum  current ; 
r  =  the  resistance  in  ohms ; 
^^the  weight  of  copper  in  pounds. 
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conclusions  as  to  the  beat  design  from  these  alone.  The 
results  thus  obtained  have  not  been  satisfactory  as  a  whole^ 
and  sometimes  have  led  to  mistakes  in  practice 

The  question  of  the  cooling  surface  to  be  allowed  is  one 
of  the  most  vital  importance.  The  custom  of  enclosing  trans- 
formers in  cast-iron  cases  tends  to  increase  the  diOficulty  of 
preventing  the  temperature  becoming  too  high.  The  heat 
generated  in  the  transformer  has  to  pass  first  from  it  into 
the  surrounding  air  inside  the  case^  then  from  this  layer  of 
air  into  the  case,  and  finally  from  the  case  into  the  surround- 


Then  for  rectangular  sections 
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T  -  can  in  each  case  be  repliboed  in  the  above  by  /,  but 
it  is  well  to  record  the  mean  diameter  in  each  design. 
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ing  medium.  This  triple  transference  is  greatly  assisted 
if  oil  is  used  to  fill  in  the  case.  The  oil  acts  by  conduction 
and  convection  in  carrying  the  boat  to  the  cose,  and  thus 
materially  reduces  the  final  temperature  of  the  transformer. 
The  oil  is  primarily  said  to  be  used  for  insulation  purposes, 
but  its  action  as  a  cooling  agent  is  at  low  voltages  the  more 
valuable  of  its  properties. 

The  actual  design  of  the  sections  of  the  two  copper 
circuits  for  a  given  loss  is  a  problem  similar  to  those 
occurring  in  dynamo  calculation,  and  presents  no  new 
difHcultics. 

The  following  formulae,  which  are  simply  deductions 


With  wire  of  circular  section  these  formula  become 


e 

TTT  11-75 


1V75  lO-'^ 


10- 


W 


The  constants  9'2  and  1175  give  the  respective  sizes 
and  resistances  at  a  temperature  of  about  105deg.  F.,  which 
may  be  considered  as  a  fair  allowance  for  heating,  and  on 
assumption  that  the  copper  is  of  100  i)er  cent,  conductivity. 
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If  a  higher  temperature  is  allowed,  or  inferior  copper  ia  used, 
theae  conatactB  must  be  modified  accordingly, 

There  is,  however,  one  other  important  point  to  be  con- 
sidered, and  that  ia  the  question  of  magnetic  leakage. 
When  most  transformers  are  tested,  it  will  be  found  that 
the  drop  in  volts  in  the  secondary  between  no  load  and 
full  load  is  more  than  can  be  accounted  for  bj  the  resist- 
ances of  the  copper  circuits.  This  is  due  to  the  fact  that 
at  full  load  the  whole  field  produced  by  the  primary  does 
not  {>ass  through  the  secondary,  but  some  portion  of  it  is 
forced  out  by  the  action  of  the  secondary  current,  and 
consequently  we  get  a  drop  in  volts.  This  is  an  important 
point,  but  it  wilt  be  more  readily  understood  after  a  trial 
design  has  been  given. 

It  will  be  best  to  assume  a  given  quality  of  iron  taken 
from  practical  test,  and  hence  the  two  curves  given  below 
have  been  prepared.  Fig.  4  gives  the  watts  lost  per  pound 
of  iron  at  100  frequency  with  varying  induction.  For  slight 
alterations  of  frequency  it  will  not  cause  a  serious  error  to 
assume  that  the  loss  varies  directly  as  the  number  of  com- 
plete periods  per  second,  as  the  plates  for  which  tbe  curve 
is  drawn  were  10  mils  thick.  Tbe  iron  is  not  the  best  that 
can  be  obtained,  but  still  is  a  fairly  good  sample.  The 
other  curve,  Fig.  5,  giving  the  permeabilityji»  for  the  various 
inductions,  was  also  calculated  from  actual  results  with  tbo 
same  iron,  and  will  be  used  when  working  out  the  open- 
circuit  currents.  It  will  be  noticed  that  the  curve  gradu- 
ally rises  till  the  induction  reaches  7,000,  and  after  that 
it  is  nearly  flat.  If  carried  farther  the  curve  falls  again » 
but  it  is  not  usual  to  work  at  higher  inductions. 

The  following  ia  a  useful  routine  to  adopt  in  making 
designs  :  First  fix  tbe  iron  and  copper  Josses  to  be  allowed 
from  tbe  considerations  of  the  work  to  be  done.  Thea  fix 
roughly  the  dimensions  of  the  iron  circuit  and  calculate 
the  weight  of  iron.  From  the  iron  loss  obtain  tbe  toss 
per  pound,  and  hence,  from  Fig.  4  the  induction.  This, 
multiplied  by  the  cross-section  of  the  iron,  gives  the  total 
flux,  and  from  formula  (1)  the  number  of  turns  required  in 
each  winding  catt  then  be  found.  Obtaining  the  mean 
length  of  turn  approximately,  the  sections  or  diameters  of 
the  wires  can  be  found,  together  with  tbe  weights  for 
the  assumed  copper  loss,  from  formulie  (3)  and  (4).  The 
question  then  becomes  one  of  mechanical  design  to  get 
the  winding  arranged  symmetrically  with  ample  insula- 
tion. It  will  usuaUy  be  found  necessary  to  alter  slightly 
the  iron  circuit,  and  very  often  the  other  details  may 
require  modification.  The  main  elements  in  the  design 
being  fixed,  the  calculations  of  iron  loss  and  magnetis- 
ing current  can  be  carefully  gone  through,  and  finally  tbe 
whole  data  should  be  collected  into  a  concise  form  for 
comparison  with  other  designs.  The  watts  lost  per  square 
inch  cooling  surface  at  no  load  and  full  load  should  be 
recorded,  although  tbe  diflerent  types  are  not  directly 
comparable  in  this  respect.  The  results  thus  obtained  are 
sure  to  suggest  various  alterations  likely  to  effect  improve 
ments. 

The  most  economical  plan,  however,  ia  to  make  many 
designs  for  two  outputs  varying  considerably  so  as  to  obtain 
the  most  economical  forms  for  these,  and  then  to  get  out  tbe 
intermediate  si^es  by  aid  of  interpolation  In  this  way  the 
merits  of  any  given  type  form  a  separate  investigation,  and 
the  error  of  comparing  a  badly-proportioned  transformer  of 
one  type  with  a  well-designed  transformer  of  another  type 
may  bo  avoided. 

I  propose  to  work  out  designs  for  a  six-kilowatt  transformer 
of  three  different  types  to  explain  the  above  method  of  work- 
ing. The  reader  can  then  forhimself  trj*^  the  effects  of  small 
alterations  in  the  diflerent  circuits  on  the  efficiency  and  cost 
The  following  may  be  taken  as  a  fair  efficiency  to  be  aimed 
at  as  a  first  attempt :  Iron  toss,  150  watts  =  2^  per  cent,  of 
the  total  output.  Copper  loss,  60  watts  in  each  circuit  at 
full  load,  or  a  total  copper  loss  of  2  per  cent.  Transforming 
ratio,  2,000  volts  to  100  at  full  load.  Thus  it  will  be  well 
to  make  the  ratio  2,000  to  103  at  no  load  to  equalise  tbe 
effect  of  the  copper  drop.  The  frequency  we  will  assume  to 
be  LOO  complete  cycles  per  second.  The  designs  will  be 
taken  at  random,  and  will  not  necessarily  be  tbe  most 
economical  of  the  various  types.  The  cost  of  material 
may  be  taken  as  giving  some  indication  of  the  probable 
cost  of  manufacture.     So,  assuming  the  copper  to  cost  lOd. 


per  pound,  and  the  iron  4d.,  we  shall  work  out 
case  the  cost  and  weight  per  kilowatt  output. 

(To  he  continued.) 
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THE  LATE  EDWARD  ALFRED  COWPER. 

For  many  years  past  there  has  been  no  figure  mucq 
more  prominent  in  all  gatherings  of  engineers  than  that  < 
the  late  Edward  Alfred  Cowper,  whose  death  we  regret  i 
have  to  record.  He  was  the  son  of  Edward  Cowper,  pro-l 
fessor  in  tbe  engineering  department  at  King's  College, 
and  known  as  an  improver  of  the  printing-press.  The  late 
E.  A.  Cowper  was  born  December  10,  1819,  and  he  died 
of  pneumonia  on  May  d  this  year,  after  a  short  illness. 
As  was  customary  in  those  days,  at  the  age  of  14  years  he 
was  apprenticed  to  John  Braithwaite,  and  while  still  an 
3pprentice  he  invented  the  ordinary  fog-signals  for  use 
on  railways.  The  first  trial  of  these  signals,  now  so 
well  known,  was  made  on  the  Cardiff  Railway.  During 
this  period  also  he  was  working  on  Captain  Ericsson's 
invention  and  in  railway  work.  In  the  year  1846  Mr. 
Cowpec  went  to  Birmingham  to  the  factory  of  Fox  and 
Henderson,  where  he  invented  an  improved  method  of 
casting  railway  chairs.  Tbe  next  year  he  assisted  in 
founding  tbe  Institution  of  Mechanical  Engineers,  and  was 
on  tbe  council  from  its  foundation.  He  was  elected  presi- 
dent in  tbe  session  1880-1.  The  following  years  were  full 
of  good  work,  and  in  1851  he  was  closely  connected  with, 
and  actually  did,  most  of  the  contract  drawings  and 
the  machinery  for  making  the  parts  for  the  International 
Exhibition.  VVbile  still  with  Fox  and  Henderson  he  designed 
the  roof  of  the  Birmingham  Station,  New-street,  the  first 
large  span  station  roof  (211ft.  span).  In  the  same  year 
(1851)  he  started  in  business  for  himself  as  a  consult- 
ing engineer,  which  he  continued  to  the  time  of  his  death, 
having  recently  taken  his  oldest  sun,  Mr.  Cbas.  E.  Cowper, 
into  partnership.  Perhaps  to  engineers  Mr.  Cowper's  name 
is  more  closely  connected  with  tbe  hot-blast  stove  than 
with  anything  else.  His  first  patent  for  this  regenerative 
firebrick  stove  being  taken  out,  subsequently  many  other 
patents  were  taken  out,  the  latest  of  which  was  that  of 
1887  for  having  bricks  in  the  form  of  a  honeycomb.  Up- 
wards of  500  of  theae  regenerative  stoves  are  now  in  use. 
He  paid  considerable  attention  to  steam  engine  economy, 
and  took  out  patents  for  compound  ettgines  and  for  marine 
engines.  In  1668^  according  to  the  Patent  Office  records, 
we  find  that  he  invented  the  modem  suspended  wheel  for 
bicycles,  with  hard  steel  spokes  and  rubber  tyres. 

From  an  electrical  engineer's  point  of  view,  however, 
Mr.  Cowper's  name  is  associated  with  the  writing  tele- 
graph, be  having  invented  an  instrument  of  this  descrip- 
tion, which  in  1879  was  shown  at  the  Institution  of 
Electrical  Engineers,  and  at  the  Royal  Society.  It  is 
described  in  most  of  the  technical  papers  of  that  date. 
Mr.  Cowper  was  connected  with  all  tbe  engineering 
societies,  was  a  member  of  the  Institution  of  Civil  Engi- 
neers, and,  as  we  have  previously  said,  of  tbe  Mechanical 
Engineers,  He  was  a  member  of  tbe  Iron  and  Steel 
Institute  and  various  other  institutions,  among  which  we 
may  mention  the  Institution  of  Electrical  Engineers.  He 
acted  as  a  juror  to  varioud  exhibitions,  and  more  than  once 
for  the  Royal  Agricultural  Society.  In  1884  he  wai 
selected  to  deliver  the  special  lecture  on  the  steam-engine 
before  the  Institution  of  Civil  Engineers.  In  1887,  in 
conjunction  with  Dr.  Anderson,  he  made  experiments 
on  tbe  modern  equivalent  of  heat,  and  the  paper  of  his 
colleague  was  read  before  the  meeting  of  tbe  British  Associa- 
tion. We  have  often  listened  with  admiration  to  the 
remarks  of  Mr.  Cow]>er  made  at  meetings,  and  the  last  time 
we  had  that  pleasure  was  not  long  since  at  the  Instiiuiion 
of  Civil  Engineers,  when  the  question  of  small-arma  was 
under  discussion.  Whenever  Mr.  Cowper  spoke  he  was 
sure  to  throw  considerable  light  upon  tbe  subject  in  such  a 
manner  as  to  be  understood  by  everyone  of  the  audience. 
His  has  been  a  busy  life,  and  he  will  long  be  remembered 
by  his  associates  as  an  earnest  and  successful  worker  in 
providing  for  the  multitudinous  wants  of  civihsed  life. 
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ON  THE  PREVENTION  AND  CONTROL  OF 
SPARKING;  CONTINUOUS-CURRENT  DYNAMOS 
WITHOUT  WINDING  ON  THE  FIELD  MAGNETS, 
AND  CONSrANT-PRESSURE  DYNAMOS  WITHOUT 
SERIES  WINDING.* 

BY   \V.    B.    SAYKRS,    ARSOCIATK. 

The  object  of  this  paper  is  chieHy  to  lay  before  the  Institution 
certain  means  for  bringing  under  independent  control  the  commu- 
tation of  rinp  and  drum  armftturee  for  continuoua  currentA.  The 
limits  dependent  on  coneiderationa  of  stmrking  at  the  bruBhea 
being  thereby  done  away  with,  a  new  ficlu  of  doeign  is  opened  up, 

Mr.  Swinburne  and  Mr.  Esaon — the  former  in  his  paper  read 
before  this  Institution  in  1890,  and  the  latter  in  his  papers  in 
1890  and  1891 — both  give  expresfions  for  the  maximum  load 
ivhicb  can  be  carried  without  sparking  ;  those  oxpressions  are  in 
terms  of  the  ampere-turns  upon  the  armature,  the  length  of  the 
air-space,  the  angle  subtended  by  the  Pplar  nurfaces  of  the  field 
ma^ets,  and  the  forward  induction.  Thus  it  is  recognised  that 
io  ordinary  ring  and  drum  armature  machines  the  consideration 
of  Bparking  fixes,  or  at  least  limits  in  one  direction,  some  of  the 
most  important  elements  in  the  desifrn  of  the  machinOr  nnd  is  not 
separately  controlUblo.  A  practical  result  from  this  is  that  the 
lightening  of  machines  by  putting  the  conductors  in  tunnels, 
reducing  the  air-space  to  a  mere  clearance — which  has  been  pro- 
posed from  time  to  time,  notably  by  Mr.  Swinburne,  and  which  is 
the  condition  in  which  minimum  exciting  force  is  retjuired,  and, 
conseqaently,  the  condition  of  minimum  weight  of  magnets— haa 
Dot  beien  hitnorto  practicable. 

The  conditions  of  sparkles^  collection^  when  no  special  means  are 
employed  for  bringing  about  the  reversal  of  the  sections  as  they 
pMS  the  diameter  of  commutation »  are  now  well  undorHtood  ;  but 
as  I  have  found  it  somewhat  difficult  to  describe  the  action  of  the 
devices  which  I  wish  more  particularly  to  bring  under  considera- 
tion, I  have  prepared  four  diagrams  which  I  think  represent  the 
action  fairly  well,  and  which  will  at  least  be  useful  as  a  stepping. 
stone  towards  that  which  I  wi^h  to  doscribo  later  on. 

In  diacrams  1  to  8  I  have  ventured  to  distinguish  the  currents 
flowing  Irom  the  two  halves  of  the  armatures  by  red  and  blue 
coloonngt  beside  the  wires  in  which  they  are  flowing.  This  is 
merely  to  enable  me  to  refer  briefly  to  the  two  halvea  of  the 
corrent,  and  to  clearly  distinguish  them  in  the  diagrams. 

Diagrams  1  to  4  represent  part  of  an  ordinary  ring  armature 
machine  spread  out  nat.  Suppose,  as  is  the  cose  usually,  the 
brush  makes  contact  over  an  angular  breadth  etjual  to  that  of 
one  section  of  the  commutator,  or  a  little  more  :  then  the 
current  reaches  the  brush  alternately  through  one  commutator 
bar,  and  through  two.  Figs.  I  and  3  represent  diagrammabicatly 
tbeve  two  conditions.  In  Fig.  1  the  commutator  bar;  C,  is 
repreaented  centrally  under  the  brush.  In  this  position  the 
corrente  flowing  from  the  two  halves  of  the  armature  unite 
in  the  commutator  connection,  B,  and  flow  thence  through  the 
commutator  bar  to  the  brush.  As  the  armature  moves  onward 
in  the  direction  indicated  by  the  arrow,  the  armature  coil  A  is 
seen  to  be  short- circuited  under  the  brush.  The  current  flowing 
in  it  at  the  moment  when  it  becomes  abort-circuited  would  be 
counter  clock -wise,  looking  from  the  lower  end.  but  the  coil,  from 
its  position,  is  beginning  to  out  lines  of  force  in  a  sense  tending 
to  induce  a  clock-wise  current.  The  counter  clock-wise  current 
therefore  falls,  and  at  the  same  time  a  current  rises  Ln  B', 
such  that  the  current  in  B,  plus  the  current  in  A,  equals  at  any 
moment  the  half-armature  current.  Fig.  2  repreeents  the  position 
when  the  red  half  is  equally  divided  between  B  and  B\  B  carrying 
in  addition  the  whole  of  the  blue  half.  The  next  stage  is  shown  in 
Fig.  3,  when  the  current  in  the  armature  coil  A  is  passing 
through  AOTO  value.  At  this  instant  the  blue  half  of  current  flows 
to  the  brush  by  B  alone,  and  the  red  half  by  B'  alone.  A  clock- 
wise current  now  commences  to  rhe  in  A,  the  current  in  B  falling 
correspondingly.  Fig.  4  shows  the  position  when  the  blue  half  is 
eoually  divided  between  B  and  B^,  wkile  B'  carries  in  addition  the 
wnole  of  the  red  half.  As  the  armature  stit]  moves  on,  the  position 
shown  in  Fig  1  is  again  reached,  the  current  in  A  having  risen, 
under  the  influence  of  the  induction^  to  the  value  of  half  the  arma- 
ture current.  At  the  instant  when  this  is  so,  the  current  in  B", 
Fig.  1  (which  we  now  took  upon  as  B  moved  through  the  angular 
distance  of  one  section),  is  necessarily  zero,  and  if  the  tip  of  the 
brush  breaks  connection  with  the  commutator  at  this  instant  the 
break  will  be  sparkless. 

Several  devices  have  from  time  to  time  been  proposed  for  con- 
trolling sparking  at  the  brushes  of  dynamo  machines — notably  the 
u»e  of  reverviag  pole-pieces.  Mr.  Hookbam,  of  Birmingham,  told 
me — I  think  in  1889— that  he  had  succeeded  in  obviating  the 
noceesity  of  moving  the  brushes  for  varying  loads  by  their  means. 
Mr.  Swinburne  has  also  advocated  the  use  of  reversing  pole- 
pleoee,  and  Mr.  Edison  has  from  time  to  time  since  1883  patented 
various  arrangements  with  the  object  of  introducing  a  counter 
E.M.F.  into  tne  short-circuited  coil,  with  the  object  of  avoiding 
sparking  and  the  necessity  for  moving  tho  brushes  with  varying 
toads. 

Stilt,  there  would  appear  to  be  in  the  minds  of  some  a  vague 
idea  that  sparking  is  due  goneralty  to  an  abnormal  current  bemg 
generated  m  the  coil  which  is  sliortcircuited  under  the  brush. 
That  is  far  from  being  true  as  a  general  rule,  as  appears  from  the 
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actions  I  have  described.  An  excessive  current  can  only  b«  reached 
in  theshort-circuitodcoilafter  the  requisite  reversal  has  taken  place. 
Take  Fig,  1 .  If  the  brush  does  notbreakat  the  instant  hero  depictedi 
the  current  in  the  armature  coil  A^  will  rise  above  tho  value  of 
half-armature  current,  a  back  current  being  started  in  B-  which 
Bows  round  through  A'-*  and  B  to  the  brush,  and  may  be  con- 
sidered as  superimposed  upon  the  half-armature  current  in  A* 
and  B ;  when  the  break  occurs,  there  will  therefore  be  a  spark, 
which,  it  may  be  noted,  wUl  tend  to  maintain  itself  as  an  arc 
across  the  insulation  between  0  and  C.  This  excess  current  in 
A^  and  B,  then,  only  occurs  after  the  reversal  of  the  section 
ban  been  duly  accomplished — that  is,  when  the  reversing  of  the 
section  has  been  carried  too  far.  Now  moving  tho  nrushes 
back  so  that  the  coil  is  short-circuited  in  a  sUghtTy  weaker  field 
would  at  once  correct  this  fault.  We  must,  therefore,  conclude 
that  if  with  a  given  load  there  is  no  sparkless  [>osition  for  the 
brushes  of  a  machine,  it  is  because  the  coil  which  has  been 
short-circuited  under  the  brush  comes  mechanically  into  the 
circuit  with  too  little  or  no  current  in  it,  or,  in  a  very  bad  case, 
even  with  the  current  still  in  the  wrong  direction  ;  in  other 
words,  the  reversal  has  only  been  partially  eflbctod,  or  not 
eflected  at  all,  by  the  inductive  action  of  the  field.  If  in  an 
ordinary  machine  (speaking  of  generators)  th3  brushes  are  shifted 
backwards  so  that  tlie  armature  coils  are  short-circuited  while 
cutting  lines  of  force  of  such  direction  as  not  to  tend  to  reverse 
the  current  in  them  at  all,  but  rather  to  increase  it,  the  reversal 
is  only  accomplished  by  the  mechanical  make-and- break  action  of 
the  brushes  and  commutator  sections,  and  is  consequently  accom- 
panied with  violent  sparking.  1  think  it  is  abundantly  clear, 
then,  that  excess  of  current  in  the  coil  which  is  commutated  is 
never  in  practical  work  the  cause  of  sparking,  but  that,  on  the 
other  hand,  sparking  which  cannot  bo  got  rid  of  by  shifting  the 
brushes  forward  is  due  to  the  current  of  the  coil  bein^  too  small 
when  the  break  occurs  between  the  commutator  section  and  the 
brush. 

It  is  still  the  practice  with  some  makers  to  use  driving  pioa 
at  intervals,  causing  a  greater  angular  space  between  some  of  the 
armature  sections  tnnn  tho  normal,  and  the  consequence  is  that 
the  brushes  cannot  be  in  tho  correct  position  for  all  the  armature 
coils  at  the  same  time.  Such  machines  will  invariably  be  found 
to  be  marked  at  the  com^nutator  in  a  manner  regularly  increasing 
and  decreasing  in  relation  to  tho  position  of  the  driving  pins  : 
the  marking  will  be  more  or  less  distinct  according  to  the  near- 
ness bo  the  same  position  in  which  the  brushes  are  set  from  time 
to  time  for  the  same  loads  ;  because,  if  in  such  machines  the 
brush  is  shifted  through  a  small  angle,  tho  sparking  is  transferred 
from  some  sections  to  others,  so  that  if  the  brushes  are  moved 
about  sufficiently  the  sections  will  all  get  marked  alike.  When 
tho  pins  are  noccssary  there  seems  to  mo  to  be  a  very  simple 
remedy  for  the  defect  under  consideration.  I  suggested  this  remedy 
to  Mr.  Crompton  about  18  months  ago,  bub  I  do  not  know  whether 
he  has  made  any  oxporiments  with  it.  The  remedy  is  to  make  the 
diviNona  in  tho  commutator  to  correspond  with  the  divisions  of 
the  armature  sections.  Thus,  in  the  position  corresponding  to  the 
position  of  a  driving  pin  there  will  be  a  commutator  bar  having  an 
angular  width  equal  to  the  normal  width  of  a  section,  plus  the 
angular  width  occupied  by  the  driving  pin.  For  good  appearance 
the  width  of  pin  might  be  equal  to  the  anguhtr  width  of  tho 
commutator  section^  and  a  dummy  section  connected  to  one  of  its 
neighbours  put  in  the  commutator  at  the  position  corresponding 
to  the  [K}sitian  of  the  driving  pin. 

Before  describing  the  special  means  by  which  I  secure  the  spark- 
less reversal  of  tho  section  under  the  brush  at  any  desired  place 
between  the  horns  of  tho  pole-pieces,  I  may  briefly  state  the 
characteristic  features  of  tho  new  machines  woich  the  use  of  the 
devices  referred  to  has  enabled  me  to  design.  These  are  as 
follows  :  The  air-space  is  a  more  clearance — one  millimetre.  Tho 
reversal  of  the  sections  is  effected  by  inductors,  or  coils,  which 
I  have  called  ^*  commutator  coils,"  independent  of  the  main  wind- 
ing ;  these  commutator  coils  are  so  arranged  as  to  be  acted  on  by 
tho  pole-tip  which  is  strengthened  by  the  armature  current,  and 
the  brushes  of  the  machines  when  run  as  generators  are  set  with 
a  backward  lead  instead  of  a  forward  one.  The  commutator  coils 
enabling  me  to  reverse  the  armature  sections  just  after  they  have 
omergea  from  under  the  strengthened  polo,  tho  result  is  that  what 
have  hitherto  been  called  back  turns  of  the  armature  winding 
become  forward  turns,  and  the  effect  of  the  cross-induction  is  to 
increase  the  reversing  field  instead  of  to  diminish  it,  and  the 
manner  in  which  they  operate  in  producing  it. 

The  machine  illustrated  in  diagram  9  has  all  of  these  features. 
It  is  self-exciting  by  means  of  the  armature  winding  only — that 
is,  it  generates  a  current,  behaving  like  a  aeries  machme,  of  course 
without  any  winding  at  all  upon  the  magnets,  which  may  there- 
fore more  properly  be  callorl  keepers;  and  it  runs  absolutely  with- 
out spark  at  the  brushes. 

Beiore  further  describing  this  particular  machine,  I  will  deecribe 
as  clearly  as  X  can  the  means  which  I  'adopt  for  obtaining  these 
results. 

Figs.  5  to  8  represent  diagram  ma  tically  a  ring  armature 
machine  wound  with  "commutator  coils  "  for  causing  the  reversal 
of  the  armature  sections  close  against  the  horn  whicn  is  strength- 
ened by  tho  armature  reaction.  The  commutator  coils  consist  of 
coils  wound  round  the  armature  core,  and  each  connected  at  one 
end  to  the  main  winding  at  points  between  the  sections,  and  at 
the  other  end  to  the  commutator  segments.  There  are  thus  as 
many  commutator  ooils  as  there  are  sections  in  the  armature. 
The  commutator  coils  are  placed  at  an  angular  distance  from  the 
sections  of  the  winding  between  which  they  are  connected,  being 
from  one  to  two  sections  nearer  the  pole  horn  which  is  strength- 
ened by  the  armature  ourrent.     Toe  direction  ef  winding  of 
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the  commutator  coils  relafcively  to  the  main  winding  ia  euch  that 
if  the  winding  ia  followed  around  the  core  from  a  point  in  the 
main  winding  under  the  "  flux  "  hom — which  I  have  ventured  to 
name  the  horn  which  is  etreugtbenod  by  the  armature  current— 
In  the  direction  which  leads  out  from  under  the  tip  of  the 
horn  to  a  point  where  a  commutator  coil  branchea  ofl,  and  the 
commutator  coil  is  then  followed,  the  wire  leading  to,  and  forming, 
the  commutator  coil  doubles  back  under  the  flux  hom,  and  is  then 
wound  around  the  core  in  the  ftame  direction  an  that  followed 
irhen  tracing  the  main  winding.  This  will  bo  seen  clearly  on  re- 
ferring to  Fig.  5.  Starting  from  the  point  £  and  following  the 
main  winding  down  to  the  point  D,  then  passing  uu  commutator 
ooU.  B,  it  will  be  seen  to  paas  around  the  core  in  toe  same  direc- 
tion as  the  main  winding. 

Figs.  6|  6,  7i  and  8  roprceent  four  stages  in  the  commutation  of 
an  armature  by  means  of  my  commutator  colls,  corresponding  to 
the  four  stages  represented  in  reepect  of  ordinary  winding  in 
FifTB.  1,  2,  3.  and  4. 

In  the  following  deecHption  it  will  bo  seen  that  the  actions 
depend  eesentially  upon  the  difference  of  pressure  induced  in  the 
two  or  more  commutator  coils  concerned  at  any  time,  and  it 
foUowfi  that  the  angular  distance  between  the  coifs  must  be  con- 


mutator  coil  6  having  mored  away  from  the  polo-tip,  and  conMJ^^ 
(]uent]y  into  a  weaker  field,  has  less  E.M.F.  generated  in  it ;  tbertT' 
is  also  a  fall  of  potential  throughout  its  len(<th  due  to  the  resist- 
ance of  the  condactor.  The  commutator  coil  B^  however,  which 
is  now  in  contact  with  the  brush,  is  still  under  the  pole,  and  B 
and  B'  are  united  at  their  inner  ends  by  the  main  winding,  section 
A.  Now,  the  main  winding,  section  A,  although  yet  a  consider- 
able distance  from  the  neutral  leone,  is  cutting  few  lines  of  force 
compared  with  a  coil  under  the  fiux  horn.  Under  these  coDditioos, 
then,  the  current  which  was  flowing  in  B  is  transferred  to  B' 
under  the  action  of  the  resultant  E.M.F.  in  the  circuit  composed 
of  armature  coil  A  and  commutator  coils  B  and  B',  completed 
by  the  brush. 

Fig.  6  shows  the  instantaneous  condition  a  quarter  section 
further  on  than  that  shown  in  Fig.  5,  half  the  red  half  of  armature 
current  flowing  through  B\  the  other  half  flowing  through  the 
armature  coti  A  and  joining  the  blue  half  at  D,  and  thence 
through  B  to  the  commutator. 

Fig.  7  shows  the  point  half  a  section  from  the  starting  point, 
depictod  in  Fig.  S,  where  the  current  in  the  armature,  section  A, 
is  at  zero  value,  the  red  half  of  armature  current  flowing  out  by 
B>.  and  the  blue  half  by  B. 
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mderabty  greater  than  the  length  of  the  air-apace,  otherwise  the 
difference  Detween  the  E.M.F.  generated  in  the  two  bawi  may  be 
inpufticient.  This  necoasity,  of  courpe  fits  ndmirubly  witli  the 
condition?  in  short  air-space  machines.  I  have,  indeed,  made  no 
oxpcrimontB  up  to  the  present  with  the  device  on  smooth -core 
armatures,  but  when  uHod  on  such  machines  I  think  it  would  bo 
necessary  to  reduce  the  number  of  sections  in  the  armature  to 
lees  than  the  usual  practice,  so  as  to  get  a  sufficient  dintanco 
between  the  two  commutator  coils  or  bars  to  produce  the  required 
preponderance  of  pressure  in  one  of  the  two  or  more  segments 
under  the  bru^h, 

Fig.  6  illustrates  the  approximate  conditions  when  one  com- 
mutator plato  is  central  under  the  brush.  The  red  half  of  the 
armature  current  meets  the  blue  half  at  the  point  t>,  whence  the 
whole  current  passes  by  the  commutator  coil  B  to  tho  brush  :  and 
it  will  be  notea  that  as  the  coil  B  is  just  under  the  tip  of  the  pole 
horn,  the  E.M.F.  duo  to  one  turn  is  generated  in  it,  and  is  ac&ed 
to  chut  generated  in  the  main  winding.  This  being  the  case  at  the 
other  brush  algo,  the  effect  of  the  commutator  coik  in  increasing 
the  E.M.F.  ifl  ©tjual  to  that  produced  by  four  of  the  main  con- 
ductors on  tho  periphery  of  the  armature.  Fig.  6  represents  the 
Armature  a  ijuArter  section  further  ou  than  Fig.  5.     The  com- 
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Fig.  8  shows  a  point  bhree-qnartors  of  a  section  from  the  i 
position,  when  half  the  blue  half  is  still  flowing  to  the  br 
B,  while  tho  othor  half  has  commenced  to  flow  around  ^ 
starting  the  current  in  the  required  direction  in  A) ;  arriV 
the  r>oint  I),  it  joins  tho  red  half  and  flows  through  BM 
brush.  Fig.  5  may  be  regarded  d^  tho  next  stage,  the  am 
having  moved  through  an  angular  distance  eciual  to  one  set 
tho  current  in  B-  (which  we  regard  as  B  movea  one  socMon  (._.  _ 
almoBt  extinct,  A  is  carrying  nearly  the  normal  =  half-armalar 
current,  and  by  the  time  the  commutator  segment  breaks  with  tfa 
tip  of  the  brush  the  current  flowing  from  it  will  be  /^ro,  and  I 
break  con<)C(j[ucntly  sparkless. 

Proceeding  now  to  consider  practical  applications  of  my  de^ioaLi 
Fig.  9  represents  diagrammatically  the  first  machine  made  sef] 
exciting  by  means  of  the  armature  winding  alone.  The  maehmcj 
is  now  running  at  the  Bradford  Station  Uotot,  Midland  Railway,! 
as  a  regulator.  It  is  coupled  direct  to  a  shunt  motor,  and  drivo 
at  constant  speed.  The  main  current  to  the  hotel  ia  paased  throug 
the  armature,  causing  an  induction  proportional  to  itself,  an  _ 
thus  raising  the  pressure  in  proportion  to  the  current  flowing,  andl 
compensating  for  the  drop  in  the  leads,  ju^t  as  a  series  macluiif^ 
would  do  under  the  ^ame  conditions, 
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Vtlealars  and  dimensioa*  of  the  machine  are  as  foUowe  : 

Armature— Ring  form. 

IMameter,  external    9lio, 

..   ^       internal [.,[',[  iiini 

Length Wn. 

I  periphery  baa  40  slots  cut  into  it  in  which  the  conductors 
placed.  The  bIoU  are  Jin.  deep.  iin.  wide,  and  each  has  two 
>ve«  cut  ID  it  oppoBite  to  each  other  near  the  top.  The  main 
ding  conductor  ie  of  copper  atrip  OlSin.  x  0*5in,,  and  occupies 
space  in  the  slot  below  the  grooves.  The  commuUtor  coils 
ara  are  of  copper,  0*Hn.  >  0-3in.,  with  rounded  odpoe,  insulated 
•CV,  then  double-lap  tape.  They  are  slid  into  the  slot  from 
end,  their  edges  fitting  mto  the  two  groovei.  Thus  they  serve 
old  the  conductors  in  poeition,  and  bo  obviate  the  necesaityfor 
ung.    The  air-Bpace  is  one  millimetre. 


According  to  Mr.  Eseoo'a  formala^  the  output  should  be 
(20*5)*  X  22-5  X  15  X  0048  =  7,000  watte.  The  comparatively 
small  output  obtained— 5,600  watts— is  accounted  for  by  the  fact 
that  for  the  purpose  for  which  it  was  designed  (to  act  as  a  regu- 
lator) it  was  necessary  to  Uocp  the  induction  density  in  the  iron 
below  10,000  in  order  that  the  E.M.F.  should  be  aa  nearly  as  pos- 
sible proportional  to  the  current. 

Fit?.  10  is  the  characteriBtic  curve  of  the  machine — the  horizontal 
dteitancos  representing  the  corrent,  the  vertical  dLstaocea  the 
volts. 

The  most  remarkable  feature  obnerved  about  the  machine  when 
self  exciting  is  its  extreme  sensitiveness  with  regard  to  the 
position  of  the  brushes,  a  very  small  movement  causing  a  great 
variation  in  the  volts.  Moreover,  it  will  not  excite  at  all  unloM 
the  brushes  are  within  a  certain  arc  of  about  Odes  ;  the  position 
of  this  arc  corresponding  with   the  position  in  which  the  binder- 


le  keepers  (they  really  are  not  field  magnets)  are  of  double 
ape,  and  made  up  of  charcoal  iron  plates  to  prevent  heating 
k  the  variation  of  the  6ux  over  the  polar  surface  caused  by  the 
I  in  the  armature.  The  keepers  are  separated  in  the  centre  in 
f  to  reduce  the  cross-induction,  which  is  of  course  very  con- 
iible. 

lave  had  in  mind  Lining  Prof.  3.  P,  Thompson's  suggestion  of 
tog  the  keepers  (F.Sf.'s)  up  of  separate  plates^  with  tne  object 
ducing  crosH-induction    in  subsG<pient  machines  the  necessity 


10.— Choroctoriitic  of  S«lf-exclting  Dynamo  wlthontj Winding  on  Magnets, 

uninattng  the  polar  purfacca  haa  bcon  obviated  by  putting  the 
iactora  into  tunnels,  and  only  running  a  ttAw -drift  bhrougn  the 
m  of  the  tunnel  to  break  the  iron  circuit  and  reduce  the  self- 
Lction  of  the  section  ;  the  woU-known  devico  of  winding  over 
L  charcoal  iron  -^ire  has  al^o  been  used. 

A  testing  the  machine  illustrated  in  Fig.  9,  it  was  found,  an  I 
K:t«d,  to  be  self-exciting,  and  it  will  carry  a  current  of  400 
leres  at  14  volts  running  at  000  revolutions  per  minute.  It  is 
iblt  of  running  with  this  current  absolutely  without  spark  at 
brushes.  There  is  hardly  any  external  field — sufficient,  of 
peoi  to  move  a  compass,  but  hardly  enough  to  feel  with  a  piece 
^DD— except  between  the  two  keepers  in  the  space  marked  F, 
re  there  was  considerable  field,  due,  of  course,  to  cross- 
ction. 


most  commutator  bar  under  the  brash  Is  under  the  pole-tip,  and 
the  foremost  one  has  passed  out  from  under  it. 

The  curves  to  the  right  of  the  brush  in  Fig.  9  represdnt  the 
volts  observed  with  the  brushes  in  various  ixwitions.  The  pointer 
drawn  through  the  brush  indicates  the  point  in  the  curve  corre- 
Bponding  with  the  bruahes  in  the  position  shown.  Thus,  if  the 
brutth  and  pointer  were  ehifted  in  either  direction,  the  pointer 
would  indicate  the  volts  corresponding  with  the  position  of  the 
brush. 

Curve  No.  I  is  plotted  from  results  obtained  when  the  machine 
waa  running  at  a  epeed  of  850  revolutions  per  minute,  and  an 
external  resistance  in  circuit  of  about  0  03  ohm,  the  maximum 
current  reached  being  about  '^40  amperes.  For  curve  2  the  speed 
was  1^000  revolutions  per  minute  ;  external  re»stance,  0038  onm  ; 
and  maximum  current,  29)  amperes.  Curve  3  shows  the  effect  of 
one  turn  of  series  winding  around  caoli  keeper,  with  speed  1,000  ; 


KIQ.  11.— MaclUne  No.  3(>ii.    Test  uiaJu  March,  UUS. 

external  resistance,  0*0455  ohm;  current,  202-265  amperes. 
Curve  4  shows  the  oiTect  of  moving  the  brushes  when  a  constant 
current  is  passed  through  the  armature:  speed,  1,(X)0;  current, 
2t>0 amperes.  These  curves  are  plotted  from  the  Tables  I.,  II., 
III.,  IV.  given  below. 

It  will  at  once  be  obvious  to  all  that  a  shunt  machine  with 
armature  on  my  principle  may  be  made  to  keep  pressure  constant 
with  varying  current,  part  of  the  armature  winding  (>erforming 
the  function  hitherto  performed  by  the  use  of  series  coils  on 
the  magnets.  As  would  be  expected,  the  armature  ooila  so  used 
are  several  times  more  offoctive.  turn  for  turn,  than  an  equal  number 
of  series  coils  upon  the  magnets.  First,  they  countdouble,  because 
they  would  exist  au  back  turns  if  the  machines  were  running  with 
a  forward  lead  ;  and,  second,  because,  whereas  in  the  latter  caM 
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tha  effect  of  tho  series  coils — or,  rather,  of  the  remainder  of  khem 
after  flubtracting  the  number  of  the  back  turns — dependa  u[X)n  bbo 
permeability  of  the  field  majmete  and  armature,  and  all  magnetic 
leakage  la,  of  course,  ineffective,  the  action  of  tho  forward  turns 
on  the  armature  when  runninc^  with  a  backward  load,  though 
depending  on  permeability  of  the  armature  core  and  magnobSp  is 
wholly  effective,  even  the  leakag^e  (If  we  so  call  the  lines  which  do 
BOfc  paes  aronod  the  magnet  cores)  being  necessarily  cut  by  the 
conauctors  on  the  armature. 

The  particulars  of  such  a  machine  are  as  follows  : 
^J*artkviars  of  Nine-Unit  ShmU-uwind  Dynamo;  100  VoUa^  nf  9^0 

SeiKtlutionA  ptr  Minuie* 
r^rMOJiirfr— Diameter  at  bottom  of  slot,  62in. 

I,         of  hole  in  centre  of  discs,  2in, 
,,         overall,  9in. 
Length  of  iron  core,  lOin, 
Dimensions  of  slots,  li^oi"-  deep  by  ^in.  wide. 
Number  of  slots,  -lO. 

Total  turns  of  main  conductor  on  armature,  SO. 
Turns  per  section  of  armature,  2. 

CommiUalor  Coil*  \  Turns  to  each  section  of  armature,  1. 
Sectional  area  of    main  armature  conductor,   O'lSO  x  0*160 

=  0-0288  square  inch. 
Sectional    area    of    commutator    coils,   O'lSO  x   0'08=0'OI44 

ecjuare  inch. 
Htii^ntann  of  main  conductor  between  jwints  of  connection  to 

commotabor  coils  at  T.  =  l<X)de^.  F.,  0025  ohm. 
Hesivtcmct  of  two  commutator  coih  in  series,  being  the  maximum 
resiiitance   added    by    these     ooila     to    armature,    at    T. 
=  lOOdeg.  F.  =00a5  ohm. 
TotcU  re*Mtonc€  of  armature,  0*03  ohm. 
Weight  of  main  armature  conductor    35-41b. 
„      of  commutator  coils 8'81b. 

Total  weight  of  armature  conductor    44  21b. 

Commufator  coiU  one  section  in  rear  when  running  as  gene- 
rator of  armature  sections  to  which  they  are  connected. 
Fidd  Mcbgn^a — Cores  of  scrap  iron»  6in.  thick  by  lOin.  broad. 
Cast  Sin.  into  sole-plate  at  lower  ends.  Soleplabe  therefore 
acts  at  yoke,  and  nas  approximately  double  the  sectional 
area  of  cores. 

Bort  of  pole-pieces,  Qj'ffin. 

Angle  subtended  by  polar  face,  I30deg. 

Length  of  wound  portion  of  magnet  cores,  Sin. 

Winding,  120lb.  No.  ISS.W.G.  (0-048in.  diameter). 

Regiatanu,  70  oboos. 

Toiai  twnM,  about  5,120. 

Ampirt-lnm»  in  shunt  winding,  7,300. 

Current  through  ahunt  coils,  i'43  amperes. 

From  the  foregoing  we  get  the  following  in  C.G.S.  unite  : 
Imuzture— Effective  area  of  core,  allowing  for  5  per  cent  occupied 
by  paper,  297  square  centimetres. 
Total  induction  through  armature  core,  4,000,000. 
Density,  I  =  13,400. 
Field  MagntU — Total     induction     through     magnets,    assuming 
leakage  coeacient  of  1*2,  =  4,S00,000. 
Density,  wrought  iron,  I  =  12,400. 
„        cast  iron,  I  =  6,200. 
,,        air-space,  about  I  =  6,700. 
Ma^etising  force  required : 
Air-space  (2  1.  =  tpprox.  1  em.)  =  5,350  ampere-tarns. 

Armature  core  320  ,, 

Magnet  cores 828  „ 

.,        yoke 642  „ 

Total   7,140  ,. 

This  machine  was  not  originally  designed  to  be  self-regulating 
when  running  with  a  backward  lead,  and  consequently  the  width 
between  the  magnet  coree  only  allows  of  an  angular  breadth  em- 
bracing two  and  a-half  to  three  sections  of  the  armature  to  assist 
tho  forward  induction.  In  Fig.  10,  curves  1  ami  2  show  tho  j^ter- 
formanco  of  tho  machine  as  a  generator  when  run  wil)\  backward 
and  forward  lead.  With  backward  lead  tho  iwaition  of  brushes 
remains  unchanged  with  all  loads.  The  £.M  Y,  on  open  circuit  is 
100*5  volts  ab  ^0  revolutions  per  minute,  at  full  load  95  volts. 
Thus,  allowing  three  volts  for  drop  in  armature  and  brush  connec- 
tions, the  E.M.F.  generated  at  constant  speed  of  920  revolutions 
per  minute  is  25  volts  less  with  full  load  than  on  open  circuit. 
With  forward  lead  the  E.M.F.  is  100  volte  on  open  circuit  at  a 
speed  of  98U  revolutions  per  minute,  and  88*8  volte  nt  full  load. 
Allowing  three  volts  for  arop,  as  before,  the  E.M.F,  generated  is 
8*2  volts  less  with  full  load  tnan  on  open  circuit,  and  the  brushes 
require  shifting  through  a  total  angle  of  about  35deg.  between  no 
load  and  full  load. 

Tables  V.  and  VX.  give  the  readings  from  which  the  carves  5  and 
6,  Fig.  11,  are  plotted.  In  the  experiment  the  E.M.F.  was  kept  as 
near  as  possible  constant,  the  results  with  constant  speed  being 
calculated  therefrom.  Run  with  a  forward  lead  the  machine  dis- 
plays  the  drop  inevitable  with  a  rather  short  air-space. 

I  think  I  am  perhaps  entitled  to  say  that  all  the  macfatnea  I 
have  made  have  been  made  to  fill  orders,  which  they  have  suocess- 
fully  done.  So  far,  my  experience  has  been  that  the  shorter  the 
air-space  tho  better  as  r^&rds  sparking  and  fixity  of  the  collecting 
position.  If  solid  magnet  oorea  are  used,  as  they  must  usually 
De  on  account  of  the  expense  of  laminated  cores,  the  length  of 
the  air-space  is  limited  by  tlie  width  of  the  slots.  In  this  con- 
nection I  have  found  that  the  slots  may  be  1*5  times  the  length 
of  Mir-Bpace  without  any  appreciable  heating  of  the  poles  or  waste 


Taalk  L 


Speed- 

E.M.F. 

Current. 

Position  of  brushes* 

Remarks. 

1.062 

0*83 

_ 

•\-2%r 

i 

1,058 

3-27 

89 

0 

Sparkless.             1 

1,065 

S&S 

105 

0 

«i 

1,019 

11*2 

291 

0 

Slight  sparking. 

1,035 

10-23 

260 

-f-0-6'' 

M 

1.055 

4'68 

175 

-2  34° 

Sparkless.             ■ 

1,062 

2-83 

7814 

-s-s" 

1 

1.007 

9-28 

242 

+293" 

Slight  sparking.  1 

1,059 

3  53 

92-5 

-I-4-4' 

Sparkleu.            1 

1,045 

3-53 

925 

-»-4-4=' 

*  The  zero  position  of  bruehes  is  indicated  in  the  diagram  Fig.  9. 
The  sign  +  in  front  of  the  figures  indicates  that  the  brushes  were  in 
front  of  the  zero  i>oaition  ;  the  sign  -  that  they  were  behind  the 
zero  position. 


Table  II.— 

All  Results  are  Means  of  Three  Readings. 

Speed. 

E.M.F. 

Current. 

Position  of  bruahee. 

Bemarks. 

847 

36 

189 

+  115' 

Sparkless. 

850 

8-35 

289 

0 

*> 

850 

9-9 

321 

Slight  sparking. 

850 

10 

^0 

+  2-3^ 

f  •         •■ 

850 

9'76 

328 

+  4-6'' 

Sparking. 

850 

7*1 

237 

+  6'75' 

— 

Table  III. 


Speed. 

E.M.F. 

Current. 

Position  of  brushes. 

Remarks, 

1,016 
1,032 

121 
9-2 

9f^ 
202 

+  0'6o 
+  0-6" 

Sparkless. 

Table  IV.— Means  of  Throe  Readings. 


Speed. 

E.M.F. 

Current. 

Position  of  brushes. 

Remarks. 

988 

5-8 

198 

+  2-93" 

Sparkleea.            1 

972 

6  ■.15 

200 

+4'4° 

i 

991 

6'1 

200 

+  4-4° 

1 

996 

5  66 

igg 

+  6'72' 

Slight  sparking. 

1.005 

4-6 

199 

+  8-8^ 

More  sparking. 

1,013 

2'92 

194 

+  11-7* 

Slight  sparking. 

984 

6-7 

204 

+  2-93= 

Sparkless. 
Slight  sparking. 

991 

678 

207 

0 

994 

61 

206 

-2  93*= 

More  eparkine. 

1.002 

5  21 

204 

'5-85=' 

Sporklnff  audor  bnUbt 
Slightly  more.      . 

988 

4-&6 

205 

-7»* 

I 


*  If  moved  farther  back,  serious  sparking  occurs,  so  that  carbon 
brush  gets  rod  hot. 

Table   V. 


Brush  displacement) 

Speed. 

E.M.F. 

Current. 

relative  to  position 
at  no  load.      j 

018 

101 

0 

«       J 

920 

lOO 

0 

1 

928 

101 

34 

-      1 

942 

103 

35 

-  ^m 

906 

100 

58 

~  ^1 

916 

100 

58 

-  ^B 

940 

lOO 

67 

1 

966 

iOl 

62 

1 

964 

100 

80 

1 

964 

99 

78 

\ 

Table  VX 


Spood* 


978 

940 

1,00-2 

990 
1,120 
1,120 
1,078 
1.116 


E.M.F. 


97 
98 
100 
102 
100 
108 
98 
100 


Current 


Brush  displaoemeat 
relative  to  poeition 
with  backward  load* 


0 

6-6* 

0 

6-6' 

86 

aor 

34 

30-3* 

72 

86Hr 

65 

36  6- 

78 

32 -e* 

79 

32-b'* 

of  power  from  eddy  current  in  them.     If  the  armature  is  wouod^H 
over  with  iron  wire  of  sufficient  thicknesa  compared   with  widt^^| 
of  slot,  or  if  the  conductors  are  in  tunnels,  the  length  of  the  air^^^ 
space  can  be  fixed,  having  regard  to  mechanical  oonsiderations 
only.     In  this  connection,  however,  it  is  nocessary  to  take  into 
consideration  the  unequal  pull  of  the  keepers,  or  magneto,  il  the 
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armature  ia  a  little  out  of  centre  ;  for,  unless  the  shaft  ia  very  stiff, 
this  may  be  sufficient  to  cause  the  armature  to  touch  against  the 
keeper  when  excited. 

My  machines,  made  by  Messrs.  Mavor  and  Coulson,  of  (Mosgow, 
of  course,  run  with  a  forward  load  as  motors,  the  forward  armature 
turns  still  increasing  the  induction. 

I  have  perhaps  hardly  laid  sufficient  emphasis  upon  the  fact 
that  increase  in  the  armature  current  increases  the  strength  of 
the  flux  horn,  and  so  tends  to  automatically  bring  about  the 
sparkless  reversal  of  the  sections  without  any  shifting  of  the 
brushes. 

I  think  it  will  be  abundantly  clear  that,  so  far  from  having  fully 
described  what  may  be  dune  bv  means  of  my  device  for  bringing 
the  commutation  of  ring  and  drum  armatures  under  independent 
control,  I  have  only  touched  on  the  border  of  a  new  field  of  design 
for  continuous-current  machines. 


TRADE  NOTES  AND  NOVELTIES. 


ALTERNATINGCURRENT  VENTILATING   FANS   AND 
MOTORS. 

The  summer  season  is  now  upKtn  us,  looking  as  if  it  had 
come  to  stay,  and  wo  learn  tliat  ventilating  eagineerB  in  con- 
sequence thereof  are  full  of  work  fitting  up  City  offices,  banks, 
restaurants,  etc.,  with  electric  ventilating  appliaucea,  every 
one  of  which  instAlled,  it  must  be  remembered,  will  tend  to 
increase  the  day  load.  Central-station  mivnagors  will  do  well 
to  encourage  this  new  branch  of  the  industry,  which  not  only 
adds  comfort  to  their  customers  during  this  sultry  weather,  but 
brings  ^ist  to  the  mill  for  current  consumed  to  drive  them.  A 
great  difficulty  has  hitherto  been  experienced  in  getting  a  fan- 
motor  appliance  to  successfully  work  on  the  alternating-current 
circuits.  However^  thisdifliculty  appears  to  have  been  overcome, 
judging  from  the  numerous  types  of  small  alternating-current 
motors  one  sees  exhibited  and  at  work  in  various  parts  of  the 
City  and  West-and  —  fact*  which  Mr.  Snell  in  hia  recent 
paper  appears  to  have  quite  overlooked,  as  no  mention 
u  made  or  description  given  of  these  useful  appliances. 
Probably  amongst  the  most  popular  at  present  in  the  market 
are  those  supplied  by  the  Edison  and  Swan  Company,  which 
are  of  the  **  Windmill'"  and  *'  New  Cyclone  "  types,  the  working 
of  which  draw  large  crowds  around  the  windows  of  the  com- 
pany's stores  in  Cannon -street,  when  these  useful  little  appli- 
ances are  inaction.  These,  we  learn,  are  being  aupplied  in  ^h.p., 
4  b.p.,  and  J  h.p.  sizes,  suitable  for  driving  the  Blackman,  the 
Wing,  Britannia,  Sturtevant,  and  many  other  weD-known  types 
of  blowers  and  air  propoUera.  Another  candidate  seeking  for 
popular  favour  ia  the  small  **Meaton*'  ventilating  complete  fan 
set,  which  appliance  is  being  introduced  into  the  country  by 


the  inventor  claims  that  it  is  impossible  to  have  any  bum-outs 
of  same  from  overwork,  or  an  accidental  short  circuit.  We 
may  say  several  patents  are  pending  for  the  Meston  system, 
hence  we  are  unable  to  do  more  at  present  in  the  way  of 
description.  The  motor  ia  self-starting  and  reversible,  and 
has  self-oiling  bearings.  It  is  also  made  in  two  windings 
for  working  at  either  high  or  slow  speeds,  and  we  are 
told  that  it  can  bo  regulated  to  run  at  any  speeds 
according  to   requirements  and  periodicities  of  the   circiits. 


I 


Fio.  1. 

Messrs.  Shippey  Bros.,  the  European  agents  of  the  Emerson 
Electric  IVUnufacturing  Company,  owners  of  the  Meston 
BTstem.  We  give  three  iUuatrationa  of  this  useful  appliance, 
snowing  its  style  and  construction.  Fig.  1  is  a  front  view  of  the 
ventilator,  and  Fig.  2  back  viuw  of  same,  which  is  dtted  on  to  a 
solid  tripod  stand,  having  rubber  cushions  aunk  into  tho  feet, 
which  give  a  secure  footing  and  also  prevonta  the  usual  vibration  of 
the  fans,  which  are  fitted  dii'ect  upon  the  spindle  of  the  armature ; 
they  revolve  at  very  great  speed  when  working  at  full  pressure, 
and  are  nearly  noiseless,  which  is  a  great  point  in  their  favour. 
Fig.  3  is  a  special  combination,  suitable  for  billiard  saloons  and 
restaurants,  fitted  with  a  wire  g^iird  shield  to  prevent  acci- 
dents, or  the  meddlesome  acts  of  inquisitive  people.  Wo  may 
say  the  novel  feature  of  the  Meston  motor  is  that  it  has  no 
wtre  at  all  on  the  armature,  and  this  little  motor  being 
of  the  self -regulating    type,   with  carbon  rovoWing  brushes, 


Fig.  2L 


A  large  number  of  the  Meston  motors  have  been  sold  and 
are  already  working  sewing-machines,  dental  drills,  hair-braah- 
ing  machmery,  small  hotel  pumpa,  lathes,  Blackman  fans, 
Sturtevant  blowers,  dinner  lifts,  and  various  other  domestic 
appliances  on  the  London,  Brighton,  Sheffield,  Newcastle, 
Dublin,  and  Parisian  alternating-current  circuits  with  satis- 
factory results.  We  cannot  but  think  that  the  supply  houses 
who  exhibit  these  gooda  would  be  wise  to  announce  (by  some 
sort  of  tablet  or  notice)  the  fact  that  they  are  adapted  for 
eltemating  currents,  especially  as  the  general  public  have  so 
long  been  led  to  believe  that  alternating -current  motors  suited 
to  wie  above  requirements  were  unobtainable,  and  if  the  day 
load  is  to  be  made  a  source  of  profit  to  central  stations  the  more 


Fig.  .3. 


publicity  is  given  to  these  facta  the  better  it  will  be  for  all  con- 
cerned. Probably  tho  reason  why  Mr.  Snell  omitted  to  allude 
to  these  modern  types  of  motors  was  the  absence  of  a  Httle  more 
publicity  being  given  to  the  faote,  for  even  a  slight  allusion 
to  them  would  have  enhanced  the  value  of  his  paper  by 
recording  authentic  information  of  the  work  going  ou  up  to 
date.  Dr.  Fleming  recently  exhibited  one  at  the  Society  of 
Arts,  which  greatly  interested  the  members  present.  Another 
hype  of  Meston  motor  ia  now  up«>n  the  market,  specially 
designed  to  work  at  slow  speeds  of  200  to  280  revolutions  per 
minute,  suitable  for  working  all  kinds  of  small  machinery  and 
appliances  for  domestic  power  purposes.  They  are  furnished 
with  a  regulator  and  brake,  arranged  for  connection  with  a  foot- 
treadle,  by  which  the  speed  can  ho  changed  at  will  :  and  the 
motor  being  reversible  and  of  tho  self-starting  and  self-regu- 
lating type,  it  oan  be  run  in  either  direction. 
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TRACTION  V.  TELEPHONY. 

We  have  no  reluctance  in  once  more  discussing 
the  relation  between  electric  traction  and  telephony. 
The  latter  has  done  its  level  best  to  render  the 
former  impossible.  It  may  be  that  bad  telephony 
is  of  more  importance  to  the  community  than  elec- 
tric traction,  but  with  this  view  we  must  differ. 
However,  as  will  be  seen  from  the  letter  signed  by 
Messrs.  R.  E.  Crompton,  E.  Garcke,  and  Sidney 
Morse,  the  old  foes  have  once  more  crossed  swords, 
and  are  about  to  settle  matters  once  for  all  before  a 
Joint  Committee  of  the  Lords  and  Commons.  We 
think  these  gentlemen  have  stated  the  circumstances 
of  the  case  very  fairly,  and,  from  the  traction  point  of 
view,  very  mildly.  Telephony  acts  as  if  it  deaired 
to  conserve  a  bad  system,  and  monopolise  the  earth 
as  a  return  to  its  sole  use.  This  we  cannot  submit 
to,  nor  till  the  Legislature  finally  settles  the  matter 
shall  we  refrain  from  attacking  this  position.  We 
would  ask  the  Municipal  Engineers,  who  have  a  meet- 
ing at  Derby  to-morrow,  to  consider  the  problem  and 
to  assist  in  straightening  it  out.  An  official  recogni- 
tion by  that  representative  body  that  telephony  to 
be  perfect  ought  to  be  on  the  complete  metallic 
circuit  system,  and  that  the  use  of  the  earth  is  of 
more  service  generally  when  traction  is  in  question 
than  for  telephony,  would  have  more  weight  with 
this  Joint  Committee  than  all  the  arguments  of  paid 
advocates  and  interested  parties.  No  doubt  telephony 
can  subsidise  a  score  of  eminent  men  to  give  evi- 
dence in  its  favour — so  can  traction;  but  what  is  the 
value  of  the  evidence?  A  case  can  be  made  either 
way.  Expert  evidence  paid  for  by  either  partl^ 
simply  means  that  the  expert  sees  for  the  momea^^ 
the  side  he  is  paid  to  see,  and  ignores  the  other  side 
of  the  shield.  Cross-examination  cannot  shake  his 
evidence,  for  it  is  correct  and  good  so  far  as  it  goes. 
Nobody  denies  but  that  earth  return  in  telephony  is 
cheaper  than  metallic  return.  What  we  deny  is 
that  it  is  as  good ;  and  what  the  public  wants,  and 
what  it  pays  enough  for,  is  the  best.  The  expert 
will  tell  you  that  if  this  is  done,  and  that  is  done, 
and  this  precaution  taken,  then  articulation  even 
with  earth  return  is  clear  and  distinct,  leaving 
nothing  to  be  desired.  Experts,  however, 
may  differ,  and  yet  be  right.  The  if  will  be 
found  to  cover  a  multitude  of  sins,  and  in  practice 
be  found  wanting.  We  should  not  be  surprised,  i 
then,  to  hear  the  Government  officials  speaking 
decisively  against  earth  returns  for  telephony,  and 
in  favour  of  metallic  returns.  We  assume  that  the 
evidence  in  favour  of  metallic  returns  for  excellence 
of  service  will  be  overwhehning.  Every  municipi 
authority  is  bound  to  do  its  best  in  the  interests 
its  constituents.  Telephony  assists  business  ;  th 
favour  telephony,  but  favour  it  in  its  best  form— 
that  is,  with  metaUic  returns.  It  is  possible  many 
will  argue  that  means  of  quick  movement  from 
point  to  point  facilitates  business  even  more 
than  quick  communication.  Say  it  is  equally 
important.  Here,  again,  we  want  the  l>e&t 
system,  and  the  question  arises  whether  the  use 
of  earth  is  as  bad  for  traction  work  as  it  is 
for  telephonic.  The  consensus  of  opinion  is  that 
not  only  is  it  not  bad,  bat  it   is  impossible 
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most  cases  to  avoid  leakage  to  earth,  so  that  repres- 
sion of  its  use  means  death  to  electric  traction 
wherever  telephony  is  in  a  position  to  say  **  No." 
Horse  traction  has  been  under  trial  for  years.  No 
one  with  a  spark  of  love  for  horseflesh — which  some 
of  us  put  next  to  human  flesh — can  say  a  word  in 
favour  of  horse  traction,  but  hitherto  cost  has  kept 
it  to  the  front.  Steam,  cable,  and  electric  traction  have 
been  tried.  Go  where  steam  traction  is  prevalent  and 
it  is  not  liked.  Neither  cable  nor  electric  traction  have 
made  great  strides  in  England,  but  the  former  is 
initially  costly,  and  we  think  its  sphere  limited. 
From  long  consideration  of  the  subject  we  believe 
that  electric  traction  possesses  many  advantages, 
and  must  ultimately  take  front  rank.  Boughly,  it  is 
of  three  kinds.  Self-contained  cars»  with  accumu- 
lators, where  the  question  of  earth  return  ariseth 
not.  Then  we  have  the  overhead  and  the  under- 
ground systems,  wherein  earth  is  in  question,  and, 
as  it  has  been  said,  cannot  be  avoided.  Munici- 
palities must  take  one  side  or  the  other  if  they  do 
their  duty,  and  we  ask  them  to  support  the  efforts 
of  those   who  contend   that    it    is   against    public 

■  interest  to  give  telephony  the  power  to  prevent  the 

I  due  development  of  electric  traction. 

■  O.r, 


I 
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CORRESPONDENCE. 

" Ono  mun*  vord  ti  no  tdah'i  wonl, 
Jiutlce  ne«d»  Ihiit  boUi  be  heuxt. " 


TELEPHONY. 

Sir, — I  bavo  road  with  intorcat  tho  loLtors   and  articles 


I 


which  havo  appeared  in  the  elecUica!  papers  on  tbesiibjact 
of  telephone  systems.  I  think  it  h  a  pity  that  so  mucb 
time  and  energy  on  both  aidos  should  be  wasted  in  trying; 
cither  to  givd  mo  or  to  withdraw  from  me  tho  credit  of 
novelty  in  the  invention  oi  a  system  which  has  hitherto 
borne  my  name  and  which  was  advertised  by  the  National 
Telephone  Company,  Limited,  under  my  name  years  after 
I  severed  my  coDnection  with  the  company.  It  is  a  matter 
of  indifference  to  me  who  gets  the  credit,  and  the  only 
object  which  prompts  me  to  come  out  of  my  shell  again  is 
to  assist  in  any  little  way  that  may  be  in  my  ]>ower  to 
bring  about  what  has  always  seemed  to  me  practicable — 
viz.,  a  quick  and  reliable  system  of  switching  in  large  towns. 

The  object  I  had  in  view  when  I  founded  the  system — 
which,  to  avoid  controversy,  I  will  call  the  Dundee  system — 
was  to  facilitate  switching  operations.  I  had  observed 
that  the  difficulty  and  delay  in  telephoning  was  caused 
ichdly  and  sddy  by  the  operator  having  to  spend  too  much 
time  attending  to  each  individual  call,  and  I  saw  that  how- 
ever ingenious  the  operating-board^  however  ofticient  the 
system,  unleBS  this  time  given  to  ea^.h  individual  call  was 
greatly  reduced  there  would  be  little  or  no  improvement, 
and  the  occasional  long  waits  for  the  subscriber  would  still 
occur. 

Few  telephonists  have  yet  realised  that  this  is  really  the 
crux  of  the  whole  question,  and  that  this  is  the  point  which 
the  Dundee  system  alone  practically  grasps.  I  say 
practically  in  contra-distinction  to  theoretically,  because 
the  Electrical  Review  tells  me  that  Shaw  Brst  conceived 
this  idea,  though  it  is  well  known  to  telephonists  that 
he  never  put  it  into  practice. 

Let  me  illustrate  clearly  my  meaning.  Under  any  other 
tjstem  it  takes  the  operator  at  the  switching-table  from  30 
to  60  seconds  to  complete  one  connection-  If,  then,  five 
subBcribers  ring  up  simultaneously  (an  event  which  occurs 
frequently),  it  follows  that  tho  subscriber  who  is  attended  to 
last  has  to  wait  from  two  and  a  bah'  to  five  minutes,  a  s|)ace  of 
time  which  every  telephone  user  wilt  admit  tries  his  patience 
sorely.  I  know  of  no  more  pitiful  spectacle  than  a  biisi- 
0688  man  shouting  "  Hollo  1  hello  I  hello  I "  with  a  phone  to 


his  ear,  his  nose  in  the  transmitter,  his  thumb  on  the  push- 
button, and  going  through  the  various  mana:uvrea  whilst 
five  long  minutes  roH  by. 

Unfortunately  for  the  advance  of  telephony,  this  diffi- 
culty is  only  experienced  by  the  general  public.  It  is  an 
unwritten  law  in  every  telephone  exchange  that  directors 
and  troublesome  subscribers  shall  be  attended  to  imme- 
diately their  indicator  falls,  and  woe  betide  the  luckless 
operator  who  keeps  them  waiting. 

In  the  Dundee  system  the  operator  has  only  one  motion 
to  go  through,  and  the  connection  is  made  in  from  two  to 
five  seconds,  ao  that,  taking  the  same  instance,  if  five  people 
ask  for  connections  simultaneously,  the  last  served  has  only 
to  wait  from  IC  to  25  seconds. 

I  am  glad  to  see  that  the  National  Telephone  Company 
are  about  to  adopt  this  system  in  Glasgow,  out  I  am  looking 
for  tho  day  when  they  will  adopt  it  in  London,  for  it  is  in 
large  centres  like  London  where  it  is  specially  applicable. 
If  it  is  carried  out  thoroughly,  and  the  circuit-line  system 
extended  over  the  trunk  wires  between  the  exchanges,  so 
that  every  operator  in  London  is  in  speaking  communica- 
tion without  the  necessity  of  ringing  bells  or  dropping 
indicators^  tho  telephone  service  thero  will  be  almost 
instantaneous.  I  think  I  may  say  without  fear  of  contra- 
diction that  there  are  many  hundrerla  of  firms  in  London 
whose  sole  reason  for  not  being  subscribers  to  the 
telephone  is  that  the  service  is  so  bad,  and  that  it  is  often 
simpler  and  quicker  to  send  a  boy  with  a  message  or  to 
use  the  telegraph. 

Verb.  mp.     Gall  the  system  any  name  you  feel  inclined 


to,  but  adopt  it. — Yours,  etc., 

Peel  Mills,  Manchester,  May  16,  1893. 

[We  agree  with  our  contemporary  that 
has  lasted  long  onough,  but  Mr.  Mmn  is 
heard,  and  we  therefore  have  no  hesitation 
for  his  letter.— Ed.  E,  E,'\ 


J.  J.  Mann. 

this  discussion 
entitled  to  be 
in  giving  room 


CHEAP  TRACTION  OR  DEFECTIVE  TELEPPIONES. 

Siu, — On  26th  April,  1803,  a  meeting  was  held  at  the 
Board  of  Trade,  Sir  Courtou'iy  Boylo,  K.C.B.,  in  tho  chair 
(Sir  Joseph  Warnor,  counsol  to  the  Lord  Chairman  of 
Committees,  being  present),  at  which  the  Telephone  Com- 
pany and  the  Electrical  Traction  Association  were  repre- 
sented. 

Tho  Telephone  Company  put  it  to  the  Board  of  Trade 
that  inftsmuchas  during  the  past  four  years  they  had  opposed 
some  50  Bills  iu  Parliament,  with  the  result  that,  with  one 
or  two  unimportant  exceptions,  clauses  for  their  protection 
had  been  invariably  given  either  in  the  form  adopted  in 
1889  in  the  Lea  Bridge  case  or  in  1890  in  the  Plymouth 
case,  the  time  had  now  arrived  when  the  Board  of  Trade 
should  accept  one  of  these  clauses  aa  a  model  clause,  and 
take  measures  to  ensure  the  insertion  of  such  clauses  in  all 
electrical  traction  Bills  and  Orders  without  further  action 
on  the  part  of  the  Telephone  Company. 

The  essential  portion  of  the  Plymouth  and  Lea  Bridge 
clauses  is  tho  first  paragraph,  aa  follows  :  "1.  The  company 
shall  so  construct  their  electric  circuits  and  other  works  of 
all  descriptions,  and  shall  so  work  their  tramway  in  all 
respects  as  to  prevent  any  injurious  interference  by  induc- 
tion or  otherwise  with  the  electric  circuits  from  to  time 
used  or  intended  to  be  used  by  the  Telephone  Company  for 
the  purpose  of  telephonic  communication  or  with  the 
currents  in  such  circuits.  Provided  that  as  regards  electric 
circuits  erected  or  laid  down  by  the  Telephone  Comi>any 
after  tho  construction  of  the  works  of  the  company,  this 
sub-section  shall  only  apply  if  reasonable  and  proper 
precautions  have  been  taken  in  the  erection  or  laying  down 
of  such  circuits  and  if  they  have  not  been  erected  or  laid 
down  in  unreasonably  close  proximity  to  the  lines  or  worki 
of  the  company." 

Sir  Courtenay  Boyle  having  heard  the  representatives  of 
the  Traction  Association,  intimated  that  the  Board  of  Trade 
were  of  opinion  that  what  had  taken  place  did  not  amount 
to  the  estabhsbment  of  an  uniform  principle  that  there 
should  be  protective  clauses  in  favour  of  the  Telephone  Com* 
pany.  He  thought  that  since  1889  a  good  deal  of  knowledge 
bad  been  gained,  and  that  the  Board  of  Trade  would  now 
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communicate  with  the  authorities  of  Parliament  to  see 
whether  the  matter  could  be  considered  and  settled^  and 
that  in  the  meantime  the  Board  of  Trade  would  not  insert 
any  protection  clauses  in  favour  of  the  Telephone  Company. 
As  an  outcome  of  these  communications  a  resolution  for 
the  appointment  of  a  Joint  Committee  of  Lords  and  Com- 
mons has  been  passed  by  Parliament,  "  to  consider  and 
report  whether  the  ^rant  of  statutory  powers  to  use  elec- 
tricity ought  to  be  qualified  by  any  prohibition  or  restriction 
as  to  earth  return  circuits,  or  by  any  provisions  as  to  leakage, 
induction,  or  similar  matters,  and  it  so,  in  what  cases  and 
under  what  conditions.  And  if  the  Joint  Committee  are 
of  opinion  that  any  such  prohibition,  restriction,  or  provi- 
sion should  be  enforced,  to  settle  the  necessary  clauses." 

The  question  for  consideration  by  the  Joint  Committee 
is,  in  effect,  whether  the  Telephone  Company  is  to  have  its 
present  system  protected  or  not. 

The  form  of  reference  does  not  at  first  seem  to  mean 
this,  but  it  must  be  borne  in  mind  that  the  Telephone  Com- 
pany are  at  present  carrying  on  their  business  without 
statutory  authority,  and  that  (save  by  a  general  Act) 
Parliament  can  only  legislate  by  the  insertion  of  clauses 
into  Bills  or  Orders  brought  before  them  by  promoters 
asking  for  powers  to  use  electric  traction. 

When  this  Joint  Committee  meets  it  is  assumed  that  the 
whole  question  of  electrical  traction  and  telephones  will  be 
considered,  and  the  committee  will  either  give  the  Tele- 
phone Company  the  protection  for  which  they  ask,  or  say 
that  any  protection  shall  be  conditional  upon  the  Telephone 
Company  amending  or  altering  its  system  by  the  introduc- 
tion of  a  metallic  return  or  otherwise. 

The  Telephone  Company  allege  that  they  have  always 
obtained  protection  clauses  from  Parliament  since  they 
commenced  opposition  to  those  Bills  in  1889.  This  is 
not  quite  accurate.  Out  of  00  cases  protective  clauses 
were  inserted  in  about  40  cases  by  wnseiii  (given  no 
doubt  in  many  cases  to  save  the  heavy  expense  of  a  long 
parliamentary  fight),  and  it  was  only  in  about  10  cases 
that  the  matter  came  before  the  committee.  In  the  cases 
fought  th»  results  were  by  no  means  uniformly  favourable 
to  the  Telephone  Company. 

The  evidence  given  by  the  Telephone  Company  may  be 
summarised  as  follows  :  The  Telephone  Company  first 
showed  that  the  currents  used  by  the  Telephone  Company 
were  infinitesimal,  and  not  likely  to  do  any  barm  to  any- 
body else.  That  it  was  clienper  to  them  to  dispense  with  a 
metallic  return  and  to  take  the  current  back  by  moans  of 
gas-pipes,  or  otherwise  by  earth  returns.  That  telephones 
had  been  decided  to  be  within  the  terms  of  the  Telegraph 
Act,  and  that  in  consequence  telephonic  messages  being 
telegrams  were  onl}'  a  branch  of  a  business  which  had  for 
50  years  been  carried  on  by  means  of  earth  returns,  and 
therefore  obtained  a  prescriptive  right  to  the  use  of  the 
earth.  That  the  electrical  traction  companies  quite  recently 
proposed  to  use  earth  returns.  That  the  currents  required 
for  electric  traction  were  very  large  and  powerful.  That 
leakage  from  or  the  inductive  electa  of  these  currents 
poaaing  interfered  greatly  with  the  telephones.  That  the 
telephone  company's  lines  could  bo  protected  from  inter- 
ference by  using  a  metallic  return  and  twisting;  the  wires. 
That  such  steps  could,  however,  only  be  carried  out  at 
enormous  and  prohibitive  cost.  That,  on  the  other  hand, 
it  is  very  simple  and  inexpensive  to  prevent  interference 
by  insulating  the  conductors  used  for  electrical  traction. 

The  evidence  upon  which  the  Telephone  Company  have 
heretofore  succeeded  in  obtaining  protective  clauses  will 
show  that  the  real  facts  of  the  case  have  never  been  fairly 
put  forward,  for  it  was  to  the  following  effect :  That  the 
same  rules  should  be  placed  upon  electric  tramway  cases 
that  had  been  placed  upon  the  elcccric  lighting  compAnies. 
That  prevention  of  leakage  to  earth  was  solely  a  question 
of  expense.  That  it  was  perfectly  easy  to  insulate  the  two 
conductors  in  a  conduit  at  an  expense  of  about  £40  per 
mile,  whereas  to  lay  down  a  metallic  return  to  telephone 
wires  would  cost  an  enormous  amount. 

But  electric  traction  cannot  be  governed  by  the  rules 
placed  upon  electric  light,  for  while  nothing  is  easier  than 
the  insulation  of  electric  light  conductors  from  which  the 
current  is  taken  at  fixed  terminals,  nothing  is  more  ditii- 
calt  tJbao  the   insulation   of  electric   traction  conductors 


where  the  current  is  taken  by  the  arm  of  a  passing  tramcar. 
In  the  Folkestone  case,  where  the  cost  of  insulating  the 
tramway  conductors  was  put  at  X40  per  mile,  the  decision 
of  the  committee  was  that  if  the  Telephone  Company  re- 
quired this  done  they  must  themselves  pay  for  it,  but  the 
Telephone  Company  showed  their  faith  in  their  witness's 
estimates  by  refusing  the  clause  and  allowing  the  Bill  to 
pass  without  any  protection  to  them.  As  a  consequencei 
they  had  to  pay  the  promoter's  costs,  amounting 
probably  to  more  than  the  cost  (on  their  estimate)  of 
insulating  the  tramway  conductors. 

The  telephone  service  with  earth  returns  is  admittedly 
defective.  The  use  of  a  metallic  return  by  the  Telephone 
Company  is  not  only  possible,  but  would,  it  is  admitted, 
prevent  all  interference,  and  the  only  excuse  given  by  the 
Telephone  Company  for  their  failure  to  make  their  system 
perfect  by  this  means  is  that  of  expense. 

On  the  other  hand,  it  has  been  shown  that  the  use  of 
electricity  as  a  motive  power  reduces  greatly  the  necessary 
cost  oi  tramways,  but  that  in  practice  it  is  not  poaaible  to 
insulate  the  conductors. 

The  matter  resolves  itself  into  the  question  whether 
chaip  traciion  is  to  be  prohibited  in  order  that  a  defedivt 
( f lephonr  syBtem  maybe  maintained,  or  whether  theTelephone 
Company  should  not  be  compelled  to  perfect  its  system, 
and  by  that  means  take  away  the  reproach  that  its  service 
is  not  only  bad  but  retards  the  due  progress  of  other  elec- 
trical indufitrios.  And  this  is  the  real  question  that  will 
have  to  be  submitted  to  the  Joint  Committee. 

Prima  fade  it  may  seem  that  there  can  be  little  doubt 
that  the  decision  will  be  in  favour  of  the  traction  interest 
But  in  view  of  the  strong  position  occupied  by  the  Tele- 
phone Company,  it  behoves  all  corporations  and  local 
authorities  and  all  those  who  desire  to  see  cheap  IradiM 
encouraged  and  the  telephone  service  improved  to  support 
in  every  possible  way  the  Electrical  Traction  Association 
before  the  Joint  Committee. — Yours,  etc., 

R  E.  Crompton.    E.  Garckk.    Sydnkv  Morsk. 


^ 


COST  OF  COOKING  BY  ELECTRICITY. 

Sin, — Your  attention  may  have  been  called  to  a  note 
a  contemporary  interested  in  gaalighting,  criticising  Mr. 
Crorapton's  lecture  at  Hove,  and  making  a  comparison 
between  the  cost  of  electric  heating  and  the  cost  of  coal 
Taking  electricity  at  5d.  per  unit,  the  price  of  coal,  it  is 
stated,  should  be  equal  to  £7.  7b.  Id.  per  ton.  I  should  be 
glad  if  you  would  allow  me  an  opportunity  of  pointing  out 
to  your  readers  that  Mr.  Crompton  in  his  lecture  told  his 
audience  that  electrical  heating,  although  it  appeared 
costly  calculated  in  the  manner  adopted  by  the  paper 
referred  to,  is  not  so  in  reality  when  the  heating  has  to  be 
applied  for  short  periods  of  time,  and  only  at  such  points 
where  it  is  actuilty  required.  A  large  number  of  cookiag 
operations  come  under  this  head. 

The  theoretical  value  in  heit  units  of  a  ton  of  coal  and  its 
practical  value  when  burued  in  the  average  stove  are  two 
different  things.  Probably  about  00  per  cent,  of  the  heat 
passes  up  the  chimney  in  the  form  of  products  of  combas* 
tion,  and  this  loss  alone  would  double  the  price  of  coal  when 
compared  with  electricity.  For  short  operations  coal  is 
expensive,  for  a  fire  is  of  little  use  during  the  first  half- 
hour  of  its  existence,  and  when  the  fire  is  done  with  a  coa- 
aiderable  amount  of  heat  is  lost  in  its  expiring  ember^^ 
With  electricity  the  matter  is  very  different,  the  ^ii^| 
heating  effect  of  the  current  is  experienced  almost  insta^H 
taneously,  and  owing  to  the  fact  that  there  ie  no  combustion 
the  heated  conductor  may  be  enclosed  within,  or  attached 
to,  tht^  apparatus  in  use.  Thus  practically  the  whole  of  the 
heatingeffect  isutilided,without  waste  in  startingorstopping, 
for  immediately  the  work  is  done  the  current  is  switched  off. 
and  no  loss  is  experienced.  From  the  above  facts  I  cousidera 
fair  comparison  of  electricity  with  coal  would  be  as  2  to  1. 
This  is  for  some  cooking  operations,  but  not  all.  Thus 
the  electric  oven  completely  turns  the  tables  on  its  oppo- 
nents. The  oven,  which  is  entirely  enclosed,  is  heated*  say, 
to  400deg.  in  15  to  20  minutes  at  double  the  cost  of  gas  or 
coal ;  but  as  there  are  no  means  for  the  heated  air  to  escape, 
the  electricity  may  be  entirely  turned  of!  when  this  heat  is 
attained.    But  for  the  fact  that  there  must  always  be  some 
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slight  loss  of  heat  through  the  walla  of  the  oven,  no  more 
heating  would  be  required.  By  allowing,  however,  25  per 
cent,  of  the  original  current  to  pass  through  the  oven,  the  full 
heat  may  be  maintained,  and  cooking  operations  carried  on 
indefinitely.  Therefore,  if  electricity  costs  twice  as  much 
aa  gas  or  coal  to  heat  up  the  oven  in  the  first  instance,  it 
only  costs  half  as  much  to  keep  it  going. 

I  have  tried  the  experiment  of  heating  up  an  electric 
oven  to  400deg.  F.,  and  after  shutting  oflfall  current,  taken 
tests  for  the  next  two  hours.  At  the  end  of  that  time  the 
temperature  was  still  250deg.,  which  is  auQicient  for  many 
cooking  opei*ationa  originally  commenced  at  a  higher 
temperature.  The  cooking  carried  on  during  the  last  two 
hours  would  not  have  cost  a  single  cent — in  fact,  the  electric 
oven  acts  like  a  baker's  oven,  which,  being  heated  early  in 
the  morning,  has  to  cook  afterwards  by  means  of  the  heat 
retained. 

It  is  a  very  simple  matter  bo  cabulate  the  cost  of 
carrying  out  small  cooking  operations.  For  instance, 
taking  the  usual  pressure  of  100  volts,  a  unit  will  give  us 
10  amperes  for  one  hour.  For  heating  purposes  electricity 
is  supplied  by  many  companies  at  a  lower  rate  than  for 
lighting,  owing  no  doubt  to  the  fact  that  cooking  is  mostly 
carried  out  during  the  day.  Taking  the  price  at  5d.,  wo 
get  the  following  :  A  large  size  electric  toaster  will  toast 
perfectly  two  rounds  of  bread  in  one  minute.  The  toaster 
takes  seven  amperes  at  100  volts.  If  this  apparatus  is  used 
for  one  hour  it  will  cost  seven-tenths  of  5d. — i.tf.,  3Jd.  At 
the  rapid  rate,  however,  at  which  this  toaster  will  work,  it 
will  probably  not  be  required  more  than  lOminutesat  a  time, 
and  the  current  for  this  would  cost  one  sixth  of  3|d.,  or  a 
fraction  over  ^d.  Three  mioutes,  however,  must  be'allowed 
for  the  toaster  to  get  to  its  full  heat  before  using,  and 
therefore  we  must  add  one-twentieth  of  3id.  We  may  very 
well  say  that  the  toaster  will  work  in  the  most  efficient  and 
satisfactory  manner  for  about  10  minutes  at  a  cost  of  less 
than  Id. 

The  electric  griller  will  grill  four  chops  or  six  cutlets  in 
10  or  12  minutes,  using  six  amperes.  Add  to  the  time 
taken  in  actual  cooking  three  minutes  to  heat  up  the  plate 
in  the  first  instance,  and  we  find  that  current  will  be 
required  for  about  15  minutes  at  six  amperes.  The  cost 
of  this  would  be  about  l|d.  It  is  convenient  to  remember 
that  at  5d.  a  unit  we  are  paying  ^d.  per  ampere  per  hour. 
To  boil  a  quart  of  water  requires  about  3^  amperes  for  10 
minutes,  but  if  we  allow  a  quarter  of  an  hour  for  this 
operation  the  cost  is  about  ^.  It  is  quite  a  question 
whether  the  usual  spirit  stove  would  be  as  cheap. 

If  we  add  to  the  above  the  many  great  advantages  and 
savings  due  to  the  absence  of  waste  heat,  smell,  smoke,  and 
dirt,  the  cost  of  electric  heating  for  cooking  purposes  is 
certainly  very  little,  if  at  all,  in  excess  of  coal.  I  doubt 
very  much,  when  all  the  by-savings  are  taken  into  con- 
sideration, whether  it  is  dearer  at  all 

The  above  figures  are  taken  on  the  assumption  that  elec- 
tricity is  supplied  at  the  price  of  5d.  per  unit.  It  may  be 
obtained,  however,  at  4d.  per  unit  at  the  present  time  in 
the  City  for  heating  purposes,  and  in  other  parts  of  the 
country  it  is  as  low,  and  at  St.  Fancras  it  is  charged  at  3d. 
These  prices  make  the  comparison  stili  more  favourable. 
The  convenience  of  being  able  to  switch  on  or  off  the  heat- 
ing power  at  will,  and  to  carry  on  the  cooking  operations 
in  any  part  of  the  kitchen  without  reference  to  chimney 
accommodation  will  certainly  bring  electric  cooking  into 
favour. 

Large  numbers  of  experts  have  seen  the  Crompton 
electric  cooking  apparatus,  and  without  exception  they 
have  declared  in  favour  of  its  use.  The  only  point  which 
seems  to  cause  them  any  doubt  is  the  question  of  safety, 
but  this  they  soon  see  is  only  a  "  bogey  "  raised  by  our 
opponents.  There  is  absolutely  no  more  danger  to  life  or 
limb  in  using  electric  cooking  apparatus  than  in  the  use  of 
the  ordinary  incandescent  lamps,  for  all  are  worked  with 
the  same  pressure. — Yours,  etc.  H.  J,  Dowsing. 


Train-Liffhtinff. — MM.  E.  Sartiaux  and  E.  Jacquio 
have  issued  a  pamphlet  on  the  use  of  oil  lamps  and  elec- 
tricity on  the  French  Great  Northern  Railway,  which  is 
published  by  Yeuve  Ch.  Dunod  at  Paris. 


LEEDS. 


YORKSHIRE  HOUSE-TO-HOUSE  ELECTRICITY  COMPANY. 

On  Wednesday  last  week  the  central-station  works  in 
Whitehall-road,  Leeds,  wore  officially  opened  by  the  Mayor 
of  the  city  of  Leeds  (Alderman  Ward).  The  history  of 
electric  lighting  in  Leeds  might  be  graphically  told,  but 
"airs  well  that  ends  well."  The  central  station  exists, 
current  is  being  satisfactorily  supplied.  All  that  is  now 
wanted  is  more  customers  and  an  extension  of  the  station. 
We  have  attended  a  good  many  ceremonies,  but  we  never 
remember  to  have  heard  a  better  series  of  speeches  than 
those  at  Leeds  at  the  inauguration  of  the  station,  and  after 
the  banquet  subsequently  held  at  the  Queen's  Hotel.  Every 
speaker  seemed  in  hie  happiest  vein,  speaking  sound 
common  sense  and  to  the  point.  With  such  speeches,  how- 
ever, we  have  now  little  to  do,  our  business  being  to 
describe  the  works,  and  for  this  description  we  cannot  do 
better  than  give  it  as  supplied  to  us  by  Messrs.  Hammond 
and  Co.r  the  consulting  engineers. 

In  the  Board  of  Trade  regulations  issued  in  coDJunction 
with  the  provisional  order  granted  to  the  company  the 
system  of  supply  is  defined  as :  "A  high-pressure  alter- 
nating-current transformer  supply  at  constant  pressure  to 
transformers  fixed  at  first  in  suitable  positions  on  con- 
sumer's premises;  but  when  a  sufficient  density  of  supply 
has  been  secured  the  distribution  will  be  carried  out  by 
means  of  low-pressure  distributing  mains  fed  from  con- 
verting stations.  The  distributing  mains  consist  of  con- 
tinuously insulated  cables  laid  in  cast-iron  conduits  under 
the  footways  where  possible." 

The  first  care  of  the  directors,  acting  under  the  advice  of 
their  consulting  engineers,  was  the  choice  of  a  site.  It 
was  deemed  advisable,  tf  at  all  possible,  to  secure  one 
that  would  have  the  advantage  of  a  good  supply  of  water, 
so  that  the  company  could  benefit  by  the  employment  of 
condensing  engines,  at  the  same  time  secure  the  most 
economical  situation  for  delivery  of  coal,  and  be  sufficiently 
near  the  area  of  supply  to  keep  the  coat  of  the  cables 
within  reasonable  limits.  The  site  selected  is  in  White- 
hall-road, and  admirably  fulfils  the  requirements  above 
stated.  It  has  a  frontage  to  the  Kiver  Aire  of  94ft.  6in,, 
a  total  length  of  290rt.  9in.,  while  the  width  varies  from 
the  frontage  to  a  maximum  of  210ft.  at  the  end  opposite 
to  the  river. 

Plans  and  specifications  being  prepared  by  the  company's 
engineers,  tenders  were  publicly  invited,  and  some  2G 
tenders  were  received  on  May  26,  1892,  for  the  supply 
and  erection  of  generating  plant  either  in  whole  or  in  part. 
Tenders  were  also  received  for  the  erection  of  buildings, 
the  plans  for  which  had  been  prepared  by  Messrs.  Milnes 
and  France,  architects,  of  Bradford,  and  the  works  were 
given  out  as  follows  : 

Buildings. — Gould  and  Stevenson,  for  mason  and  joiners' 
work  ;  J.  and  H.  Smith,  for  ironwork  ;  Mr.  Joseph  Lindley, 
Mr.  H.  Season,  T.  Cordingley  and  Sons,  and  Mr.  E.  W. 
Walker,  for  plumbers^  slaters',  plasterers',  and  painters' 
work  respectively. 

Generating  Plant. — Including  engines,  boilers,  dynamos, 
switchboard,  converters,  and  all  accessories,  John  Fowler 
and  Co.,  Leeds. 

Meters. — The  Westinghouse  Electric  Company,  Limited, 

Cast-Iran  Pipes  and  Box-esfor  Street  Culverts. — The  Stanton 
Ironworks  Company. 

IndiarubherCovered  Cables. — The  India  Rubber  and  Gutta 
Percha  Company. 

Buildings, 

The  engine-house  la  large,  lofty,  and  fitted  with  a  travel- 
ling crane,  which  spans  the  entire  engine-house,  the  length 
of  the  span  being  63ft.  Directly  behind  the  south  wall  of 
the  engine-house  are  placed  the  boilers,  aa  nearly  as 
possible  in  line  with  the  engines ;  this  arrangement  reduces 
the  length  of  the  steam-piping  to  a  minimum.  This  is 
important  both  for  economy  and  safety,  as  the  strains  due 
to  expansion  and  contraction  are  minimised.  Opposite 
the  front  ends  of  the  boilers  are  the  coal-bunkers.  The 
position  of  these  make  stoking  very  easy,  there  being  such 
I  a  short  distance  between  the  furnace  and  the  coal.  Between 


L 


snded  by  the  company's  engineers  that  the  question  of 
ring  Buflicient  space  between  the  sections  of  machinery 
most  important  one  for  the  safe  and  proper  working  of 
electricity  works.  The  plant  installed  in  this  place 
iste  of  two  200-i,h.p.  engines;  one  lOOi.h.p.  engine; 
100-kilowatt  alternators;  one  50-kilowatt  alternator. 
plant  being  capable  of  supplying  electricity  for  7,rjOO 
att  lamps  actually  burning,  or  about  15,000  similar 
w  installed  in  the  houses, 
le  engineers  of  the  company,  Messrs.  Hammond  and 

urge  that  the  plant  does  not  consist  of  machinery 
Ii  has  simply  been  taken  haphazard  from  the  ordinary 
linery  lists,  and  put  down  to  do  the  work  in  ques- 
It  has  been  worked  out  from  the  results  of  years 
tzperience  and  careful  observations  which  have 
used  to  adapt  the  plant  to  the  special  work 
li  it  had  to  perform,  it  being  a  recognised  fact  that 
'equirements  of  moving  machinery  for  electric  lighting 
aps  exceed  all  that  has  ever  been  demanded  in  any  other 
oh  of  engineering.  The  typo  of  engine  selected  is  that 
m  as  the  hori/.ontal  coupled  compound-condensing 
I  the  size  of  the  larger  engines  being  an-ived  at  aa  a 
fcble  unit  to  work  in  sections,  having  regard  to  the 
irements  of  the  business.  The  speed  of  the  larger 
DOS  is  90  revolutions,  the  ordinary  working  pressure  is 
b.  per  square  inch,  but  the  engines  arc  capable^  by 
casing  the  steam  pressure  to   1401b.,  to  work  up  to 

i.b.p.  as  a  maximum  load.  The  remaining  chief 
inaiona  are  :  High-pressure  cylinder,  14in.  diameter  ; 
'  pressure,    25it].   diameter ;    stroke,    30in.    diameter. 

slide  bars  are  made  separate  in  two  pairs  to  each 
tder  in  such  a  way  that  easy  adjustment  is  possible. 
ther  point  in  these  engines  must  not  be  overlooked — 
the  massive  character  of  the  bed-plate,  where  it  is 
I  found  elsewhere  that  nothing  tike  the  weight  is  given 
sybe  here  witnessed.  The  strength  of  the  crankshaft, 
length  and  surface  of  the  bearings  is  also  a  notice- 
feature,  as  also  the  size  and  weight  of  the  flywheel. 

^K  (To  be  conHnued,J 

^COMPANIES'  MEETINGS. 


EST  INDIA  AND  PANAMA  TELEGRAPH  COMPANY. 

B  ordin&ry  general  meeting  of  the  Weet  IndU  and  Pur>aina 
^aph  Company,  Limited^  was  held  on  Tuesday  at  Winchester 
e.  The  principal  feature  of  the  accounts  was  the  increase  in 
Bvenae  or  £2,217,  with  a  decrease  in  the  exi»enditure  of  i'141 

0  was  added  to  roocrvo  fund.  The  tralHc  recoipLs  Bhowed  an 
ftse  of  £2,065t  but  it  bud  to  be  borne  in  mind  that  thin  com- 

1  with  the  decreane  of  £7.350  which  they  had  to  roixirt  in  the 
Bpondin^  period  of  the  previous  year  owin^  to  tno  reduced 
I  they  were  compelled  to  initiate  at  that  time.  Tho  colonies 
'inidod  and  St.  Lucia  had  reduceil  their  flubstdien.  The 
DUTX)  Dumben*  of  directors  was  reduced  bo  four  instcml  of  bix. 


LONDON  ELECTRIC  SUPPLY  COBFORATION 

ectors  :  James  Staats  Forbes,  Eiki,,  chairniati  ;  Afajoi'  C.  B. 
ff.  deputy-chainnaD  ;  the  Hon.  Recinald  Brougham ;  the 
}  Hon.  the  Earl  of  Crawford,  K.T.;  the  Ri^ht  Hnn.  (ioneral 
Wantage*  V.C.,  K.C.B.;  Sir  Coutt?  Lindsay,  Bart.;  Joseph 
I  Esq.;  Francis  Inco,  Esti.     General  manut/er  :  H.  F,  Lewis, 


Secretary  and  accountant :  R.  Steward  Baiu,  E?n.  Chief 
eer  :  P.  \V.  D'Alton,  Esq.  Conaultinff  engineer :  Ur.  J,  A. 
ing,  M.A.,F.R.S. 


port  of  Directors  and  sbatement  of  accounts  for  tho  year 
g  December  .11,  1892.  presented  to  the  shareholders  at  tho 
'ordinary  general  meeting  of  tho  Company. 
9  reports  of  Dr.  Fleming  and  the  engineer  are  ap|)cnded 
».  They  deecribe  the  new  works  that  huve  been  corned  out 
g  the  year,  and  the  general  condition  of  the  Company's 
us  and  plant.  Tho  meoauretj  taken  to  reduce  tho  cost  of 
icing  the  current  and  increase  the  eliBciency  of  the  derating 

have  proved  iiati«factory.  Owing  to  the  autumn  being  the 
period  of  the  vear  when  exteneive  altei-ations  or  additions  to 
^neratiug  macaiuery  can  bo  prudently  carried  out,  the  advan- 
gained  were  but  slightly  felt  during  the  past  year,  but,  as 
I  in  the  engineer's  re()ort,  the  current  year  will  realise  the  full 
it  of  the  work  done.  Further  measurea  are  being  takon^  aa 
Lbed  in  the  engineer's  report,  whereby  the  proportion  of 
at  sold  to  current  generated  wilt  be  largely  increased.  Ab  a 
quence  of  the  competition  which  has  arisen  among  the  several 
Buiies,  the  standard  charge  per  unit  has  been  reduced  from 
o  6d.  Tho  electric  current  at  its  nresentcost  being  now  about 

to  that  of  ga«,  the  Board  feel  justified  in  anticipating  a 
extension  of  electric  lighting.     The  increase  in  tbe  number 


of  lights  supplied  daring  tbe  past  year,  particulars  of  which  are 
given  in  the  engineer's  report,  amoantecl  to  about  40  per  cent. 
This  rate  of  increase  has  oeen  more  than  maintained  during  the 
first  four  months  of  the  current  vear,  and  in  face  of  severe  compe< 
tition.  The  Board  regret  that  the  year's  working  has  resulted  in 
a  deficit  of  £.?,914.  ds.  7d.,  which  is  partly  due  to  the  alow  rate  of 
incroaao  of  the  business  in  tho  early  part  of  the  year,  and  partly 
to  the  diminution  in  the  number  of  units  sold  per  lamp  installed. 
It  may,  however,  be  observed  that  a  comparison  of  the  accouhts 
shows  that  whereas  in  the  December  ouarter  of  1891  thure  wati  a 
lo86  of  £821.  5s.,  there  has  been  a  pront  of  £1,486.  15s.  lOd.  in  the 
corresponding  quarter  of  189*J,  and  that  in  the  quarter  ended 
March,  \H9%  there  wo.*  a  loes  of  £833.  13s.  Id.,  there  ha^  been  a 
gain  of  £1,113.  8s.  6d.  in  the  corresponding  quarter  of  the  current 
vear.  Major  0.  B.  Waller,  formerly  manager  and  secretary^  has 
been  elected  a  director  in  the  place  of  Mr.  Arthur  F.  Wade,  re- 
signed. Mr.  Henry  F.  Lewis,  for  many  years  general  manager  of 
the  Western  Counties  and  South  Wales  Telephone  Company,  has 
been  appointed  general  manager  ;  and  Mr.  R.  Stewart  Bain,  tbe 
accountant,  has — while  retaining  that  post — been  apr)ointed  secre- 
tary. The  directors  retiring,  in  accordance  with  tne  articles  of 
association,  are  the  Earl  of  Crawford,  Sir  Coutts  Lindsay,  and  Lord 
Wantage,  all  of  whom,  being  eligible,  offer  themselves  for  re- 
election. A  form  of  proxy  is  enclosed  herewith,  which  any  share- 
holder unablo  to  attend  tho  meeting  is  invited  to  sign  and  return 
so  that  it  may  reach  the  secretary  at  or  before  noon  on  Monday, 
the  15th  inst.  The  auditors,  Messrs.  Kemp.  Ford,  and  Co.,  who 
rt^ftire  in  accordance  with  the  articles  of  association,  offer  them- 
selves for  reelection. 

iSn(jinttr'a  Jtej>ort. — I  have  tho  pleasure  to  report  that  during 
the  post  year  the  working  hot*  been  satisfactory,  and  that  many 
improvements  in  mechanical  and  electrical  details  have  been  made 
with  the  best  result ;  so  that,  of  late,  the  interruptions  in  the 
suppt}'  of  current  have  been  few  and  unimportant.  At  tho  com- 
mencement of  the  year  wo  had  35, 1 IX)  light..H  connected,  At  the 
end  of  the  year  the  number  hafi  increased  to  46,197.  Up  bo  tbe 
present  date  the  number  amounts  to  56,'JOO  lights,  and  we  have 
orders  for  u  cuusidoiablo  number  of  lum^^s  in  course  of  execution. 
Important  additions  have  been  made  to  our  generating  and  other 
plant.  A  new  dynamo  of  3lN>  h.p.,  driven  by  a  set  of  triple-expan- 
sion condensing  engines,  has  boon  orocted,  from  which  we  have 
obtained  excellent  economical  results.  This  machine  is  able  to 
deal  with  the  early  morning  load  during  a  considerable  part  of  the 
year.  A  machine  of  similar  size  is  now  being  built  for  us,  which, 
when  brought  into  use^  will  enable  us  to  work  our  davHght  load  with 
greater  economy  than  has  hitherto  been  possible.  These  machinea 
will  constitute  a  useful  auxiliary  power,  as  thev  can  be  worked  in 
parallelwiththolarger  machines  with  conaideraote  economy.  The 
re-modelling  of  the  two  625-h.p.  dynamos  has  been  effected,  and  the 
output  of  tne  machines  increased  from  8,500  lights  to  12,500 lights 
each— an  advantage  which  has  been  secured  bv  a  relatively  small 
outlay.  The  high-tension  transformers,  whicn  gave  ua  so  much 
trouble  in  previous  years,  have  done  their  work  well.  This  I 
attribute  to  the  careful  and  intelligent  manner  in  which  theee 
instruments  have  been  overhauled  in  our  repairing  departments  ab 
Deplford.  The  trunk  mains  have  workea  satisfactorily  during 
the  year.  They  were  very  serioualy  threatened,  and  suffered  con- 
sidernblo  damage,  by  two  fires  which  occurred  oti  premises  con- 
tiguous to  the  mains.  To  aafoguord  ua  in  future  from  such 
consequences  I  am  now  laying  undergrouDd  mains  in  substitution 
for  those  affixed  to  the  South-Kanbern  Railway  parapet.  When 
this  work  i»  completed  the  whole  of  our  trunk  maing  will  be  under- 
ground, with  the  exception  of  the  short  section  which  crosses  the 
river  by  Charing  Cross  Railway  Bridge.  During  the  year  we  have 
Inid  down  eight  miles  of  distributing  mains,  making  a  total  of 
about  35  miles  of  this  description  of  main,  all  of  which  i?  in  a 
.satisfactory  condition.  The  whole  of  the  distributing  stations 
now  in  use  are  fully  equipped  with  the  permanent  switching  gear, 
and  these  stations  are  working  well.  Tne  system  for  condensing 
the  exhaust  steam  ha?  been  completed  during  tho  year,  and  has 
been  in  work  for  some  months  past  with  the  economical  and 
niechauioal  advantages  which  I  anticijmted.  The  generating  and 
dii^tributing  plant  has  been  kept  during  the  year  in  good  order, 
and  is  working  to  my  entire  satisfaction. 

P.  Waltek  D'Alton,  Engineer-in-Chief. 

Con^ultintj  S!n^neer*$  Htpoii,—!  have  read  the  report  of  your 
engineer,  and  substantially  agree  with  the  same.  In  addition  to 
the  remarks  mode  by  him,  I  may  add  that  at  the  beginning  of  the 
year  189*2  I  began  to  carry  out  a  careful  series  of  experiments  on 
the  energy  losses  in  the  house  transformers.  Tbe  result  of  this 
investigation  was  to  show  that  an  immense  improvement  could  be 
offectod  in  the  Corporation's  system  by  replacing  the  existing  house 
tranHformors  by  others  of  a  more  modern  type.  This  work  you 
have  now  sanctioned,  and  it  is  being  carried  out,  and  the  result 
will  be  to  effect  a  great  economy  in  fuel.  In  the  course  of  these 
experiments  we  discovered  a  very  simple  method  of  regulating 
electric  pressure,  which  we  have  appliea  to  the  trunk  moina  with 
satisfactory  results,  in  that  we  are  now  able  to  connect  and  die- 
connoct  mains  without  producing  changes  of  electric  pressure 
injurious  to  thetu.  The  hi^rhteneion  transformers  have  during 
the  last  year  given  very  little  trouble.  The  methods  of  connecting 
and  disconnecting  them  to  the  circuits  have  been  so  far  perfected 
that  failures  of  these  transformers  are  now  very  rare.  When  the 
replacement  of  the  whole  of  the  house  transformers  is  effected, 
and  when  the  other  improvements  described  by  your  engineer  are 
all  fully  at  work,  I  think  there  is  every  reason  to  believe  that  the 
sywtem  of  supply  will,  so  far  as  economy  and  efficiency  of  working 
is  concerned,  compare  very  favourably  with  other  systems. 

J.  A.  Fleminu,  M.A.,  D.Sc,  F.R.S. 
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Revenue  Acxjocnt  Year  endln<:  Dei;.  31. 
Dr.  A. — Cieneration  of  Eleotricitv.  £        &.    d. 

Cotel  or  other  fuel,  including;  dues,  CJirria^e,  unload 
ing,  storing,  nnd  all  extjenneR  of  placing  aante  on 

theworks 8.1'28    2    5 

Oil,  waste,  water  and  engine-room  storee    1,437     7     0 

^Bciiuriesof  engineers,  auperintendento,  and  officers  871    0    0 

^~VagM  and  allowancee  at  generating  station  2,M89  1*2    4 

'Itepalrs  and  maintenance  as  follows  : 

Buildings  £223  II    7 

Engines  and  boilers  502    5    7 

Dynamotf  and  exciters  342  18  11 

Other  machinery  and  tools 133  11     7 

Transformers  and  accessoiies 170  12    3 

_ L.-^TS  19  II 


B.— To  Distribution  of  Electricity. 


14.699     1     H 
,  Salaries  of  superintendents  and  officers        33*2     3     2 

|Wagefl  to  linesmen,  titters,  etc ..     1,220  16     2 

PKeuairs,  maintenance,  renewala,  and 
cnarge»  of  mains  of  all  classee,  in- 
cluding mtvt^rinU,  and  laying  same; 

abo  woylcavoa 1,65*)  17     0 

IHepairtu,  maintenance,  and  renewals 
of  tranMforraers,  meters,  switchcA, 
fuses,  and  other  apparatus  on  con- 
sumers'premises 9HU    9  10 

LJtopairs  to  buildings 112  19     1 

—     4.221     5     3 


Rents  payable.. 
Rates  and  taxes . 


C— To  Rente.  Ratee,  and  Taxes 


I  222  10 
1.720  18     6 


D. — To  Management  Expenses. 

^Directors'  remuneration   1,JM8    0  0 

ISalaries  of  manager,  secretary,  engi- 
neers, clerks,  and  messengers 2,65.'>     2  9 

Salaries  of  canvoasersandweterreadert*  475    0  0 

Stationery  and  printing 147    4  10 

General  establishment  charges  587     9  3 

Auditors   52  10  0 


2,943    8    8 


E. — To  Law  and  Parliamentary  Charges. 

aw  expenses 302  11     0 

E Compensation  claims 14  19     8 

'Board  of  Trade  audit 70    0    0 


5,463    6  10 


Stores  at  Dec.  31,  1891 


.^^7   10  8 

470  15  M 

£28,196     8  5) 

Cr.                                                                                   £.      ».  d. 

Sale  of  current,  leas  discounts  and  allowances    21,639     2  2 

Sale  of  current  under  contracts  359     I  3 

Rental  of  muters,  convertertt,  and  other  ap(iaratus, 

on  contiumors' premises I,4r>2  15  10 

Sales  And  refmirs  of  other  appaiatus ..,          180  12  8 

Transfer  fees 12    2  G 

StudenU'  fees  49  I"  3 

Running  stores  on  hand  at  Dec.   31,   1892— Coal, 

£305  ;  oil  and  sundry  stores,  £283.  78.  6d 588     7  6 

By  balance    3,914    9  7 

£28.196    8  9 
Net  Revente  Accocnt,  12  mostus  kkdi>'(]  Dec.  31,  1892. 

Dr.                                                                                       £       s.  d. 

Balance  from  last  account    6,151   19  I 

Depreciation  on  alterations  to  offices  and  stores 262  12  6 

,,                       „          office  furniture 41   16  0 

Interest  ou  debentures  709  16  9 

Law  charges  and  stamps  on  debenture  issoe  382  12  7 

Revenue  account  balance « ..*«... 3,914    9  7 


Cr. 
Balance . 


£11.463     6     6 

£       ad. 

11,463     6    6 


£11,463  6  6 

Dr.            Gembral  Balanck-siieet,  Dec  31 »  1892.      £  s,  d. 

Capital  account :  Amount  received $^,390  0  0 

Sundry  tradesmen  and  others,  due  on  construction 
of  plant  and  machinery,    fuel,    stores,   etc.,    to 

Dec.  31,  1892 6,228  10  11 

Sundry  oreditora  on  open  accounts 8,193  6  10 


O. 


£850,811   17  9 

£        a.  d. 

ijapital  account :  Amount  expended  for  works...  .      820.739  16  7 
Cash  at  bankers  :    Messrs.  Coutts  and  Co.,  £1,157. 
2b.  2d.;    Messrs.  Glyn,  Mills,  Currie,  and  Co., 
£182.  I9s.;  London  and  County  Bank.  Deptford, 

£90.  99.  lid 1,430  11  I 

Cosh  in  band 31   16  9 

Sundry  debtors  for  current 7,953  11  11 

Other  debtors 8,604    7  5 

Net  revenue  account    11,463    6  6 

Ronningstoresonhand  AtDeo.  31,  1892  588    7  6 

£860,811  17  9 


The  sixth  ordiaary  general  meeting  of  the  above  Company  was 
held  on  Wedneeday,  at  the  offices,  3.  Adelphi-terrace,  W.C,  under 
the  preeidoncy  of  Mr.  Jomee  Staats  Forbes,  chairman. 

The  Secretary,  Mr.  R.  Stewart  Boin,  read  the  notice  convening 
the  meeting. 

The  Chairman  said  that  the  report  which  hod  been  sent  out  was 
the  exhaustive  statement  of  the  engineer  and  scientist,  and  must 
have  satisfied  the  minds  of  many  absent  friends,  although  it  would 
have  been  more  gratifying  had  there  been  a  larger  attendance.  lo 
order  that  the  shareholders  might  appreciate  more  fully  the 
position  of  the  Company,  they  had  insisted  during  the  past 
two  or  three  yeare  upon  presenting  reports  from  the  engi- 
neer and  scientific  gentleman  upon  whom  really,  in  the  long 
run,  the  success  of  that  and  similar  undertakings  depooded. 
He  wjis  afraid  thev  knew  too  well  that  their  mlsfortaoes,  so  far, 
luul  entirely  rested  u^>on  the  want  of  knowledge,  which  was  pretty 
universal,  as  to  electrical  poseibilities.  Disasters  had  occurred  on 
one  or  two  occasions,  when  their  whole  buainess  was  stopped  for 
considerable  i>eriodis,  and  that  had  affected  the  public  mind.  Tbey 
were  in  a  very  unfortunate  position.  They  thought — everybody 
thought — that  this  undertakmg  was  etartea  on  a  hij^hly  scientific 
and  economical  principle,  and  if  it  hod  acted  perfectly  it  would 
have  been.  It  was  a  fact  that  the  principle,  however  Kood.  had 
more  or  lees  broken  down  in  practice.  Ho  was  layuag  the 
ground  for  the  necessity  of  patience.  In  order  that  they 
might  realise  the  effect  of  the  irregularity  and  breakdowns 
from  time  to  time,  he  might  toll  thorn  that  they  were  in  this 
position :  In  May,  1890,  nt  the  time  of  the  terrible  catastrophe— 
the  fire  at  tho  Grosvenor  (iiillory  -they  had  .18,272  lamps  con- 
nected ;  the  number  immediately  dropped  to  900.  These,  of 
coui-BS,  speedily  ceased  altogether,  so  that  they  began  business  at 
that  date.  In  May,  1891,  they  hod  worked  their  way  back  to 
23,000.  They  had  in  1893  increased  to  56,900  lighte,  and  the 
undertaking  now  really  looked  as  if  it  was  something  like  on 
efficient  machine.  If  anything  like  the  same  progress  wu 
made  in  two  future  years  that  had  been  made  during 
the  past  two  years,  they  would  then  bo  out  of  troubls. 
The  ijuostion  was,  because  tho  result!!  had  not  been  advantageous 
owing  to  causes  which,  however  unfortunate,  were  intelligible, 
whether  they  were  to  throw  up  the  sponge  and  retire  from  tbs 
business.  He  did  not  think  that  was  the  disposition  of  their 
advisers  or  of  the  shareholders.  Although  the  report  was  not  one 
upon  which  they  could  very  much  congratulate  each  other,  it  still 
presented  the  element  of  future  hope,  and  rational  belief  was  that 
the  multiplication  of  customers  would  go  on  and  therefore  the 
receipts  would  increase,  whereas  a  largo  portion  of  the  expenssi 
would  remain  stationary.  It  was  an  unfortunate  state  of  offium 
that  their  receipts  in  1891  were  £28,684.  and  that  in  two  yean 
they  should  only  reach  £24,281.  Tho  expenses  in  both  those ysan 
were  exactly  the  same— £28,704  against  £28,196,  the  intervening 
year,  which  was  a  disastrous  one,  having  shown  even  wone 
results.  Therefore  the  point  which  he  would  advise  shareholdent 
was  to  study  carefully  the  report  of  tho  engineer,  because  tho 
directors  of  a  commercial  undertaking  were  not  scientists,  nor 
couid  they  control  the  elements;  they  could  exercise  a  certain 
amount  of  judgment  and  control,  and  that  moat  difficult  and 
appreciated  of  all  gifts  —  discrimination  as  to  the  value 
01  opinions,  and  any  other  matters  of  old  history  or 
old  experience.  It  was  not  difficult  to  come  to  thak  conclusion,  but 
in  this  electrical  business  it  required  a  very  clever  fellow  to  dis- 
cover whether  the  scientist  was  right  or  wrong.  The  report  of 
the  engineer  showed  that  during  tlio  year  they  had  had  a  good 
deal  of  work  to  get  through.  It  all  came  back  to  this.  They  had 
started  with  a  too  maffnificent  idea.  It  was  thought  that  the  multi- 
plying of  power  would  be  a  great  economical  advantage,  and  so  it 
would  have  been  if  that  power  could  always  be  kept  fully  occu- 
pied ;  but  the  gentlemen  who  were  led  away  by  that  idea  seemed 
to  liave  forgotten  that  electric  lighting  was  a  thing  which  was  not 
constant.  Lighting  began  with  a  low  demand,  it  culminated  at  a 
certain  stage  with  a  heavier  one,  and  then  it  subsided  into  a  lower 
one,  so  that  if  they  started  with  machinery  of  one  uniform  typo 
calculated  to  produce  the  maximum  at  the  moment  of  higbMt 
demand,  it  was  obvious  that  they  must  bo  working  at  a  great  loss 
in  the  earKer  and  later  stages.  What  appeared,  therefore,  to  be 
the  practical  conclusion  oi  many  people  was  that  it  would  hare 
been  wiser  to  have  had  a  smaller  unit  instead  of  ha\ing  two 
5.000-h.p.  dynamos  and  two  l,2o0-h.p.  dynamos.  However,  there 
it  was,  ancl  they  must  make  the  beat  of  things  as  they  were. 
During  the  year  they  had  spout  a  Httle  money  on  startto^^H 
a  new  unit  of  390  h.p.,  and  another  was  in  course  of  0Q^^| 
struction.  which  lookeu  very  much  like  having  to  abandon,  tt^^ 
all  events  at  present,  and  perhaps  for  a  long  time  to  come,  any 
idea  of  wot  king  with  macniuoa  of  such  enormous  power  as  of 
5,000  h.p.  As  they  know,  tho  plant  consiBted  of  two  625  h.p.  and 
two  l,250-h.D.  dynamos,  which  were  all  at  work,  but  the  latter 
were  not  witnout  drawbacks  Well,  it  all  came  to  this — wbetber 
the  remodellings  and  ex[:)erimental  improvements  were  in  the 
right  direction.  They  believed  they  were,  and  had  reason 
to  adopt  the  report  of  the  engineer,  who,  in  modifying  oerteiD 
parts  of  the  machines,  had  got  to  that  position  where  tbey 
would  do  things  which  it  was  greatly  to  their  iotereets  should  be 
done.  They  could  work  with  regulanty,  without  continual  serioaa 
breakdowns,  and  with  more  economy.  They  were  sufTering,  and 
should  suffer— it  seeoaed  to  bo  the  result  of  shortcomings.  They 
had  lost  their  character  with  tho  public,  and,  unfortunately,  they 
had  lost  their  "turn";  an  expression  which  ho  explained  by 
reference  to  people  waiting  in  turn  outride  of  the  pit  door  of  s 
theatre.  1*bey  had  to  retrieve  lost  time.  Now  the  thing  was, 
would  those  figures  form  any  enoouragement  to  continue  the 
businesa  ?    So  many  lamps,  so  much  ;  the  greater  the  numfc>er  of 
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lampR,  the  lorf^r  the  rocoipta  ;  the  greater  tho  number  of  lamps, 
tho  lo8?  the  cost  per  lamp.  Whether  thoy  hatl  5t>,()00  lamps  or 
twice  that  number  K^ing,  what  wa«  tho  possible  averaf^e  they  i^ot 
per  lamp  ?  They  etarted  with  contracts  at  so  much  per  lamp  per 
annum.  When  they  began  to  do  so,  and  almost  until  recently,  it 
waa  impoteible  to  trust  any  known  method  of  measuring  what  they 

I  produced  or  gold.  Happily,  in  the  interim  they  had  inlroduee<l 
met*r«,  and  the  character  of  their  businet'fl  had  entirely  chanjifed. 
A  very  large  portion  of  their  income  had  been  derived  from  con- 
tract rates,  bat  at  present  it  was  by  meters.  As  far  as  tho  Board 
of  Trade  unit  was  concerned,  there  was  a  formula  which  had 
puzzled  both  himself  and  the  shareholdors.  They  were  authorised 
to  charge  7 id.  per  unit,  and  tho  bucccbs  of  this  and  Mmilar  under- 
tAkings  turned  upon  how  much  thoy  could  produc*  a  unit  at.  The 
Bale  price  really  depended  upon  the  multiplication  of  the  lamps. 
They  would  be  in  a  different  pasitioti  in  the  next  two  years,  becnupe 
thej'  would  not  bo  attended  by  double  the  cost  of  profluctJon.  The 
great  crucial  teat  turned  upon  the  moMt  minute  calculatiouR  of  n 
minute  quantity.  If  they  could  soil  at  Cd.  and  profluce  at  4d., 
then  anybody  could  calculato  how  much  ho  many  hundreds  or 
thousands  of  lamjM  in  a  year  would  do.  lb  did  not  want  such  a 
very  large  number  to  place  them  in  comparative  prosperity.  Tiwy 
believed  that  tho  machinery  thoy  now  had  at  Deptford,  with  thcexcep- 
tion  of  the  enormous  dynamos,  which  were  only  partly  conptructed, 
would  enable  them  to  light  90,iXK.»  lam|w  Just  for  tho  sake  of 
argument,  let  them  suupose  that  the  90,000  lampe  averaged  Uh*. 
per  lamp;  that  wouM  give  an  income  of  £4^,000.  Their 
income  had  not  boon  £*i4.000  during  tho  past  year,  and 
the  difference  between  the  two  was  very  conaiderable. 
Tbeor  oxpendituro  had  been  £'28,0(Wi,  which  would  go  a 
long  way  towards  the  additional  ntunbor  of  lamps,  and 
chiefly  In  coal.  All  the  other  enormous  charges  would  remain  the 
same  amount  per  lamp,  i\nd  what  they  had  got  to  strive  was  to 
got  that  down.  Of  course  all  those  things  rested  upon  very  small 
quantities,  of  which  he  would  give  them  eomo  idea.  This  trefer- 
ring  to  a  pa|j6r  in  his  hand)  was  an  analysis  of  what  it  cost  to 
produce  a  unit,  7id.  being  the  oatiinato*!  Hoanl  of  Trad©  valuo- 
There  were  IH  items  comprisetl  in   ascertaining  wlint  it  coft  to 

I  produce  what  they  sold  for  "id.,  or  something  loss.  Ho  had  tried 
to  explain  that  a  |K)rtion  of  that  depended  upon  the  (juanliiy  they 
produced,  but  tho  bulk  of  it  was  dependent  ujwn  the  necos^ily  of 
a  fixed  charge.  In  iS9I  every  uni*i  they  pro*luce<l  cost  them 
10  14d.,  of  which4  Gld.  was  in  generation— that  was,  coal,  sundry 
stores,  repairs,  and  maintenance,  and  tho  only  thing  there  of  a 
fluctuating  character  which  would  ent-ail  cost  was  the  item 
of  cool— namely,  li'HOd.  ^>or  unit.  He  supposed  it  was 
poMible  that  coal  might  bo  a  little  more  or  a  little  less  por  unit. 
The  hopes  of  tho  thing  turned  upon  what  trould  be  clone  by 
multiplication  of  fjunntity.  To  show  liow  important  this  was.  he 
referrefl  to  the  three  months  onding  March  laat,  when  things 
improved.  They  had  better  arganistition,  tho  machinery  was  in 
better  order,  they   had  at  some  modonite  ex[>Qnse  improved   tho 

■  machinery,  and  by  moans  of  a  condensing  procens  they  had 
rlimini.Bhoid  evaporation  and  reducetl  the  conHuraption  of  coal. 
Therefore,  already  in  Marcli  this  year,  which  only  incluckd  one 
month  of  condensation,  they  had  reduced  the  price  |)er  unit  from 
8*0Hd.  to  5'7Id.     What  he  wished  to  impress  upon  them  was  that 

I  of  the  5'71d.,  the  cost  of  every  unit  thoy  t-'old  in  tlio  March 
quarter  this  year,  coal  stood  for  r31d..  and  therefore  all  the 
enormous  portions  of  4*40  uould  be  stationary,  and  would  bo 
diminished  exactly  in  proportion  as  the  units  sold  increased. 
The  only  item  which  would  proo^ress  would  bo  the  coal, 
and  the  other  Item  —  the  4*40a.  —  would  diminish  until 
it  got  down  to  probably  3d.  or  '.i^d.  As  regarded 
the  price  of  coal,  all  tho  companies  were  possibly  in  a 
very   bad   position,      Tho  Dircctort*  looked  into  the  account*i  of 

tthe  other  companies,  and  they  knew  as  much  of  the  details  of  that 
item  as  all  tho  companies  in  London  as  of  their  own.  It  was 
their  business  to  compare  them.  He  believ«l  they  were  all 
between  wind  and  water.  They  hod  all  been  guilty  of  an  act  of 
folly.  He  assumed  that  thoy  were  innocent  of  the  want  of 
prudence  in  competition  ;  they  had  been  unduly  rushing  down 
the  rates.  There  was  no  reason  why  the  abandard,  adopted  after 
much  ennuiry  and  attention  by  the  Board  of  Trade  as  a  legitimate 
charge,  snould  not  have  been  maintained,  at  all  events  until  they 
were  out  of  the  wood.  When  thoy  were  prosperous  and  wore 
making  proper  reserves,  they  coulH  then  begin  to  give  tho  public 
the  benefit  of  tlio  excessive  profit  ;  but  that  was  not  the  case  with 
any  one  of  those  comimnies.  Notwithstanding  that  they  were  all 
in  competition,  and  the  rate  hid  been  reduced  to  6d,  Ho  sup- 
posed, nowover,  folly  could  hardly  conceive  going  further  than  Gd. 
under  existing  conditions.  Ho  was  nob  aware  that  the  price  of 
coal  would  be  materially  re<luced — certainly  wages  wore  not  a 
thing  which  were  not  likely  to  go  down,  and  what  with  Eight-Hour 
BUlSjdockers'unions,  and  things  directly  aflecting  coal,  the  tendency 
wan  rather  in  favour  of  coal  rising  rather  than  falling.  In  face 
of  that  a  knockdown  scemod  to  bo  an  open  question.  What  they 
hod  to  bear  in  mind  was  a  standard — what  was  the  price  which 
they  could  sell  at  During  the  present  year  they  would  have  to 
sell  at  6d.;  that  was  very  material.  He  did  not  know  what  the 
result  might  bo  ufxtn  the  accounts^  but  what  he  wanted  tho  share- 
holders to  carry  away  in  their  minds  was  to  be  accurately  informed 
of  the  conditions  affecting  the  sale,  and  ho  informed  as  to  the  pro- 
bability of  a  sale.  Now  the  Pirectors  thought,  that  tho  probability 
was  greatly  in  favour  of  their  sales  increasing  with  some  reasonable 
rapidity.  When  they  got  double  as  many  lights  as  they  had  now, 
if  they  got  them,  it  would  make  such  a  marked  difference  in  the 
cost  of  production  that  there  would  be  a  considerable  profit,  lie- 
ferring  to  the  roport,  it  only  represontod  the  bulk  of  the  matter 
which  was  put  by  Mr.   D'Alton,  who  was  second  In  command 


under  Mr.  Ferranti,  and  in  whom  thoy  felt  sufficient  confidence 
to  make  their  chief  engineer.  Certainly  their  confidence  was  justi- 
fied in  Mr.  D'Alton  coping  with  the  ditiiculties.  and  in  improving 
the  machinery  into  something  like  &  going  concern.  Of  course, 
Mr.  D'Alton  was  a  mechanic,  more  than  a  pure  scientist^a  most 
oseential  thing.  He  did  not  know  what  the  pure  scientists  would 
come  to  if  it  were  not  for  the  mechanical  Drake  put  umn  their 
exuberance  of  fancies.  It  was,  of  course,  necessary  to  nave  the 
aftsistance  of  a  scientist.  There  were  tests  to  be  made,  and  for 
those  purjrases  they  had  secured  the  assistance  of  Dr,  Fleming. 
They  would  see  that  he  had  added  to  the  report  his  approval  and 
concurrence  in  all  that  hnd  been  said  by  the  engineer,  whilst  he 
had  given  thorn  crumbs  of  comfort  as  to  tho  result  of  the  experi- 
ments. During  the  year  there  had  been  a  great  leakage  loss  from 
faults  in  the  generating  machinery  and  losses  in  transmission, 
which  hftfl  afTectetl  the  Company  in  a  very  serious  way.  For 
im^tance,  of  the  current  generated  and  put  in  the  mauna  for  trans- 
mission, only  iibout  42  per  cent,  was  sold  in  tho  9ha[>e  of  unitd,  the 
remainder  having  disap|.teared.  Fortunately  thoy  now  knew  how, 
and  although  the  knowledge  involved  the  spending  of  more  money 
to  a  moderate  amount,  chiefiy  in  transformers,  the  new  transformers 
being  constructed  would  reduce  the  waste  so  much  that  instead  of 
selling  42  to  4'>  (>er  cent.,  they  would  sell  TO  per  cent  or  more  of 
the  (juantity  produc&l.  That  of  itself  would  make  a  vast 
(liEl'orencc.  The  Directors  told  them  about  com|^>etition  In  the 
re(K)rt,  which  had  this  [xwsible  result — the  lees  the  cost  of  electric 
lighting  the  greater  the  probability  of  people  resortint;  to  it.  He 
knew  some  people  who  adhered  to  gas  because  they  compared  a 
gas  bill  with  one  for  electric  current.  They  say  this  was  '}0  per 
cent,  more  than  the  gas  bill.  There  wore  other  considerations — 
one  was  sanitary,  some  were  iL-sihetic,  and  some  wore  connected 
with  the  decoration  of  walls,  etc.  Those  advantages  were  not 
taken  into  account  by  those  people.  The  Directors  hoped  that 
that  knowledge  would  sfiread,  and  there  was  no  doubt  that  it 
would  ;  that  would  imply  a  development  of  their  business.  There 
hnd  been  n  lo»*s  of  C'{,U14.  There  was  some  comfortin  that,  because 
they  ha<J  narrowly  watched  the  progress  of  the  enterprise  from 
month  to  month,  and  the  last  nuarter  of  the  year  and  the  first 
quarter  of  this  year  hail  reversea  the  condition  in  a  degree  which 
wo*  satisfactory.  In  the  Itecembor  cjuarter  Lhoro  woa  a  credit  profit 
of  £1,480,  and  in  the  March  tjuarter,  which  would  come  in  the  total 
for  this  year,  there  was  a  credit  profit  of  €1,11.1  as  com|mred  with 
last  year.  If  that  continued  Lhey  would  only  have  to  wait  a  year 
or  two  to  merge  from  a  bad  state  to  one  of  comparative  satisfac* 
tion.  Ho  then  moved  that  the  rejiort  and  accounts  submitted  be 
received  and  adofjtcd. 

Tho  Earl  of  Crawford,  K.T.,  seconded  tho  motion. 

Hr.  Blrkln  a^ke^l,  cunccrning  tho  enormous  sum  of  £248,876 
\>iiU\  for  tho  purchase  of  tho  business  of  Sir  Coutts  Lindsay, 
wliether  the  [lurcbase  had  proved  satisfacujry,  and  whether  the 
prcpont  ongitieer  was  tho  gontlciiiiiTi  who  rccominendod  tho  con- 
struction of  the  cnurmcus  dyntimuM!  which  were  of  no  use.  It 
seemotl  to  him  that  the  business  had  to  be  reconstrucLod,  and  that 
was  most  un^atipFactory.  Ho  could  not  understand  why  they  hod 
[)aid  CIO.OKJ  for  redeeming  debentures,  when,  after  redemptiooi 
they  had  to  create  fre-th  debentures.  The  general  expenses 
np[>dnri?d  to  be  gre/itly  in  excess  of  what  they  ought  to  be  ;  they 
came  to  about  £21,000  per  annum,  or  almost  as  much  as  they 
earned.  lie  opiiiocl  that  the  Directors  had  beeu  badly  advised  in 
wasting  so  mucn  money,  first  with  the  big  engines  and  then  that 
enormous  fiurchofte.  Ho  regnrderl  the  report  as  most  unsatis- 
factory, and  that  there  was  no  pro9t»ect  of  earning  any  dividend. 
As  the  shareholders  had  exorcised  that  pationco  so  strongly  hinted 
at  by  the  chairman,  he  thought  that  the  Directors  should  suspend 
taking  their  foes  until  the  shareholders  received  a  dividend, 

Blr.  Barham  did  not  think  that  any  board  of  directors  had  pre- 
sented such  a  miserable  ro[iort  as  that  before  the  meeting.  He  did 
not  know  that  they  con  Id  blame  them  for  s[)ending  something  like 
£1,000, (XX)  without  a  sincle  penny  being  returned  to  tho  sjiare- 
holdors,  but  ho  did  think  if  ho  bad  a  seat  on  tho  I^oard  that  he 
would  resign  it  to-morrow  <the  next}  morning,  because  if  he  could 
not  manage  the  atTatrH  of  the  Company  without  losing  about 
£12,000  a  year,  ho  would  let  somebody  else  do  so.  There  was  no 
debit  made  for  depreciation,  and  with  that  it  seemed  they  were 
losing  something  like  £20,00(»  per  annum.  H  the  Directors  thought 
that  woe  a  matter  that  thoy  could  take  ofiT  their  shouldors  and 
place  upon  a  scientific  man,  he  did  not  consider  it  sufficient. 
He  thought  it  was  patent  to  every  usor  of  the  light  that  a  more 
mismanaged  company  did  not  exist.  He  was  told  that  six  weeks 
after  he  purchased  his  shares.  He  thought  that  for  a  body  of  gentle* 
men  to  go  there  to  manage  a  company,  to  receive  £2,000  a  year 
for  spenaing  the  shareholders*  money  to  the  extent  of  £12,000  a 
year,  there  was  not  a  precedent  for  it  in  tho  city  of  London. 

Other  shareholders  having  L^poken,  the  Chairman,  in  replyi 
naked  whether  they  should  be  discouraged  and  chuck  it  up,  or 
should  they  go  on.  He  supposed  the  Board  would  recommend 
them  to  proceed,  but  he  could  not  imagino  anybody  could  have 
a  greater  interest  than  tho  Board  in  the  undertaking  neing  carried 
on  successfully  as  far  as  possible,  because  the  Directors  were  large 
holders.  That  was,  be  thought,  a  strong  inducement,  besides 
which  they  held  a  very  fair  proportion  of  the  preference  shares. 
He  did  not  know  any  commercial  undertaking  of  that  kind  where 
the  directors  had  so  much  at  stake.  He  also  did  not  know  of  any 
whore  the  directors  were  so  deeply  at  work  redeeming  error.  As 
they  had  said,  the  enterprise  was  started  too  magnificently,  and 
science  had  not  sulliciently  justified  the  view9.  That  was  not  an 
uncommon  thine  in  commerce.  No  doubt  the  result  was  unfortu- 
nate, but  he  haa  endeavoured  to  make  out  that  at  starting  where 
they  bad  got  to  that  they  had  waded  through  many  ditfacalbies, 
and  they  believed  there  was  enough  knowledge  in  the  world  now, 
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and  that  the  poeition  of  disaater  bad  been  aufficienbly  retrieved  to 

make  a  future  hopeful  if  thev  persevered  in  the  course  which  ho 

hiul  indicated.     Ho  did   not  know  that  it  was  necessary  to  answer 

some  of  tlie  4|uefitionj.  As  to  Mr.  Birkins's  queetion  concerninfir  the 

value  of  the  Sir  Coutts  Lindsa)'  undertaking,  it  wan  a  mnttor  of 

notoriety  that  the  Company  was  founded  upon  an  existing  business. 

,  The  purchase  price  of  that  was  detciniued  and  was  paid,  a.**  ho 

■STiderstood,  in  shares,  and  those  aharea  and  a  ^rcat  many  others 

Srere  in  the  poaseAsion  of  the  Directors  and  their  friends,  who  wore 

as  disappointed  as  the  shareholders  ;  but  they  had  retained  their 

holding.      There  was  no  doubt  that  Mr.   Ferranti   was   a  very 

[extraordinary  person.     Like  all  men  of  ((enius  he  was  a  little  in 

lAdvaDOe  of  his  time.     They  could,  of  course,  not  wait  for  develop- 

-mente,  but  must  use  the  best  moans  until  those  machines  could  bo 

utlliaed.     The  Directors  had  not  seen  their  way  during  the  j)a»t 

year  to  reduce  the  costs  of  adminiKtration,  but  they  had  decided 

to  suspend  their  fees  in  future  until  the  Company  was  in  a  position 

to  pay  them.     Need  he  say  anything  more?     He  thouf^ht  tnev  had 

all   to  commiserate  with  each   other  ui>on  a  common  afHiction. 

They  would  pull  out  of  that  with  a  little  tenacity,  courafje,  and  a 

ir^ood  doal  of  ho[>e.     He  know  they  were  subject  to   complaints 

With  their  customers,  and  that  their  lights  went  oat,  but  they 

"were  not  the  only  people  who  were  similarly  situated.     They  UmI, 

however,  a  loyal  lot  ot  customers,  and  they  found  that  bhoy  were 

coming  back  to  them. 

Mr.  A.  Manaileld  said  if  the  Directors  were  in  a  iKMiition  to 
assure  the  pnhlir;  that  they  could  supply  thom  as  well  as  other 
companies,  he  tiiought  a  groat  mistake  would  be  mo^lc  if  thoy  did 
not  nend  round  to  the  dirt'eront  occupiers  and  assure  them  that 
thoy  wore  in  a  position  to  do  so.  The  Company  ha'l  a  bad  oclour 
in  the  West-end,  and  the  Westminster  C'oni|>any  w.ia  taking  away 
their  customers  wholesale.  If  they  could  supply  9(>.<MM)  lam|M<, 
why  not  do  all  they  could  to  got  customers  ? 

The  Chalrmmn  (continuing)  said  that  the  number  of  Iam|)s  wns 
now  56,fl<tO,  and  that  tho  Com[>any  could  now  supply  lMl,0()1l. 
They  wore  inviting  customorH  up  to  90,(XMJ  lamp**,  but  no  doubt 
people  wore  greatly  prejudiced  by  their  previous  misfortunes.  It 
was  a  curiouH  thing  in  humanity  that  one  easily  connolos  onosclf 
with  the  misfortunes  of  thoir  friends.  The  Westminster  Company 
had  done  so,  and  that  was  why  that  cora[>any  had  some  of  their 
cufitomerfi.  That  company  would  have  to  aufl'er  for  it  by  and  by  ; 
ho  supposed  thoy  were  already  suiTcring.  Quite  recently  they 
(the  London  Comunny)  had  been  subjected  to  a  severe  tefpt,  nt  a 
great  London  cluo,  upon  the  di^itinct  understanding  that  unless 
the  use  of  their  light*  in  that  club  (for  a  time  atrictly  watched 
from  day  to  day)  were  satisfactory,  they  should  go  out.  Well, 
they  had  gone  on,  and  tho  influence  of  that  club  hnfl  not  only 
secured  to  them  the  lighting  of  the  club,  but  aUo  that  of  another 
of  which  the  club  had  control.  No  doubt  thoy  had  sulTered,  but 
when  people  found  ouc<  that  they  were  persistent  and  redeem- 
ing their  misspent  moments,  they  had  a  sort  of  sympathy, 
and  he  had  no  doubt  thoy  had  a  sympathetic  number.  As  to 
odverlisomonts  and  canvassers,  they  had  several,  and  thoy  got  a 
certain  number  of  customers.  He  believed  they  were  making  as 
substantial  progress  aa  any  of  thoir  neighbours,  and  there  won 
only  one  way  out  of  the  ditHculty — enormous  patience.  Ho  then 
put  the  resolution,  which  was  carried  nem.  con. 

The  Earl  of  Cmwford.  Sir  Coutts  Lindsay,  and  Lord  Wantage 
were  re-elected  directors,  and  Messrs   Kemp,  Ford,  and  Co.,  were 
reappointed  auditors  at  a  foe  of  50  guineas. 
A  vote  of  thanks  to  the  Chairman  terminated  the  proceedings. 


YORKSHIRE  HOUSE-TO-HOUSE  ELECTRICITY  COMPANY. 

Tho  first  annual  mooting  of  tho  Yorkshire  Houmj  to  Houae 
Electricity  Company,  Limited,  was  held  lost  Friday  at  the  otficos 
of  the  ComiKiny,  \V  hitchallrond,  Ix)od?i.  Mr,  Oroavcnor  Talbot, 
chairman  of  Lho  Boiird  of  Directors",  presided. 

Tho  CbAirman  moved  tho  adoption  of  tho  report  and  balanco- 
ahoot,  which  has  already  been  published.  Ho  exolained  that  it 
only  showed  a  vory  small  part  of  the  work  which  nor]  been  donc» 
dealing  as  it  did  with  tho  period  ended  December  '4\  last.  Since 
then  tney  had  considerably  advanced  ;  thoy  had  oTienofl  their 
works,  and  they  should  have  very  much  moro  to  toll  the  share- 
holders a  year  hence.  Tho  Directors  conflidered  they  had  done 
well,  and  tho  presence  of  a  largo  number  of  people  from  various 
parte  of  the  country  at  the  opening  of  thoir  worlcs  showed  that 
there  was  evidently  great  anxiety  on  tho  part  of  many  of  the  large 
towns  of  the  Unitod  Kingdom  as  to  obtaining  the  best  system  of 
electric  lighting.  They  trusted  their  works  wore  on  the  best  exist- 
ing plan,  and  tnore  was  every  reason  to  believe  that  they  would  bo 
efficiently  conducted  by  the  Diroctore,  because  their  coal  and  water 
were  cheap  and  their  situation  was  good.  They  felt  sure  that  Lhcir 
works  would  be  keenly  criticised,  but  he  hoped  they  would  do 
everything  in  their  ]>ower  to  make  them  a  success.  Ho  thought 
the  shareholders  would  join  in  the  opinion  of  the  Directors  that  so 
far  thoy  had  proceeded  in  the  right  direction,  and  it  now  remained 
for  thom  to  go  further,  and  to  make  the  works  they  had  com- 
menced a  successful  paying  concern.  Thoy  could  with  their 
present  plant  provide  for  r),0«M^  or  6,(M)0  lamps  moro  than  thoy  wero 
now  supplying,  and  they  trusted  that  when  these  wero  taken  up 
thoy  should  bo  able  to  got  additional  capital  for  tho  Oxteneion  of 
their  plant.  They  could  now  supply  electric  light  in  every  part 
of  the  city  included  in  their  circuit,  and  their  circuit,  he  might 
odd,  embraced  Heodinglcy  and  the  route  to  it  by  Woodhouse-lane, 
In  conclusion,  tho  Chairman  explained  that  the  expenaes  in  con- 
nection with  the  opening  of  the  works  would  not  fall  in  any  way 
upon  the  nhareholclerH. 

Mr.    Robert   Hadfton  sooondod    the    reaolation,   which    was 


Moasrs.  Robert  Hudson  and  Samuel  Ingram  were  then  reap- 
pointed directors,  and  Mr.  John  (lordon,  Jan.,  was  re-elected 
auditor. 

In  reply  to  Mr.  Armitstead,  who  said  that  he  knew  o{  MTeral 
persons  in  Lowerhead-row  who  were  wishful  to  have  the  electnc 
light,  the  Chalnniui  stated  that  it  wan  a  question  of  coat.  They 
hod  only  raised  sufficient  capital  to  cover  a  certain  area,  '^^•y 
had  done  that  completely,  and  at  present  they  could  not  expend 
much  moro  money  on  laying  nmins,  because  their  capital  waa 
cxhauHtod,  with  tho  exception  of  what  romained  for  m&intainii^ 
their  works.  Thoy  should  be  extending  to  Lowerhead-row  very 
soon,  and  if  Mr.  AnnitKteadV  friund.'*  would  sond  in  applications 
thoy  should  bo  taken  into  consideration,  and  they  would  see  if 
any  plan  could  be  devised  for  taking  the  plant  there.  In  re 
a  4]itestion,  the  Chairman  further  etatoa  that  with  the  f 
plan  b  thoy  could  su  pply  t  B,<KX)  eigh  t-candle  lamps,  and  that  \ 
10,000  and  11,000  had  been  applied  foi  up  to  tno  present. 

On  the  motion  of  Mr.  B.  H.  Fowler,  of  London.  eecoDded  by 
Mr.  Cloogh,  a  vote  of  thanks  was  accorded  to  the  Chairman  and 
Directors,  and  the  proceedings  then  terminated. 
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Aston.— Tlie  Aston  Technical  School  is  to  l>e  lighted  throagboab 
by  electricity  at  a  cost  of  jC1,4IN>. 

Klmore  Copper. — Tho  tirm  E,  Secr^tan  et  Cio.  has  been  estab- 
lishoil  in  Franco  for  the  purpose  of  taking  over  the  £lmore  Copper 
W'orkf  at  Dives,  Calvados. 

NeUon. — The  Local  Government  Board  have  sanctioned  further 
borrowing  |>owors  of  tlio  Nelson  Town  CoancU  to  the  extent  of 
£0,0S0  for  electric  lighting  pur(>oses. 

Lanoaator. — Tho  <'Or|K)ration  of  Lancaster  require  by  the  23n! 
an  olectrir^il  engineer  to  Ru^ierintend  tho  construction  and  working 
of  ihe  borough  electric  light  installation,  at  asalaryof  £120a  year. 

O.N.R. :  HoUoway.— The  Croat  Northern  Railway  Company 
have  accepted  the  tondcr  of  tho  Brush  Electrical  Enginoerio^ 
Company  for  arc  latn|^>s  and  accessories  in  connection  with  their 
central  station  at  HoUoway. 

Sales. —Moft^ri^.  Duncan  ECeitli  and  M 'Cloy  advertise  the  satoi 
for  tho  .'{fJth  inst.,  of  tlie  machinery  of  the  VVoodside  Electric 
(_':Mn[ia.iiy.  Tho  plant  and  machinery  of  the  Lea  Tel^raph  Worki 
(lato  Phillips  r.roB, )  is  to  bo  sold  by  private  treaty. 

Colombo.— Anyono  wishing  to  utilise  theserWoea  of  an  electrics) 
engineer  in  Ceylon  and  the  Last  might  make  a  note  of  such  a  ooe 
"experienced  in  dynamo  designing,  central-station,  and  LnstaUa- 
tion  work."  at  the  address  A.I.E.E.,  Poet  Office,  Colombo. 

City  and  Soath  London  Railway  Company. — The  receipts  for 
the  week  ending  May  14  wero  i*7H7,  against  £709  for  the  same 
period  last  year,  or  an  increase  of  £78.  The  total  receipts  for  1898 
show  an  increase  of  £I,.SJi.S  over  those  for  the  corresponding  period 
of  189-2. 

StabUlt.  — The  new  insulating  material  "  Stabilit,'*  to  which 
alluded  last  week,  is  being   introduced  into  this  country  by 
Electrical  Company,  Limited,  of   122,  Charing  Cross-road.      The 
tnatorial  has  passed  satisfactory  practical  trials,  and  will  evidently 
prove  of  mucn  utility. 

Eleotrioal  SnppUea   and   Fittings   Company,   Limited. — 
JuHtico  Williamii,  on  Wednesday,  made  an  order  continuing 
voluntary  winding   u[»  of  this  Company  under   the  sujicrviaion 
the  Court.    Mr.  (I.  K.  Hart,  Mr.  George  Lawrence,  and  Mr.  " 
were  tho  counftol  engaged. 

Cbango  of  Address. — Crosier,  Mills,  and  Co.  are  removing  thotr 
otliocs  from  9,  Queen -street  to  58,  Collin  gwood -street,  near  the 
Central  railway  btation,  NewcoHtle-on-Tyno,  where  they  will  airo 
have  a  showroom  for  Lho  display  of  carbons,  machine  toola.  Mills' 
boat  gear,  C'romil  bronxos,  imd  other  engineering  spociaUties. 

Bristol. — At  tho  i]uartorly  meeting  of  the  Bristol  Town  Couni 
\i\At  week,  the  rci>ort  of  the  Electrical  CommittoOf  rocommorK]' 
the  acceptance  of  tho  tender  of  tho  Brush   Electrical  Engini 
Company,  Limited,  for  transformers  and  fittings  at  £1,75*2, 

Mr.  F.  M.  Nowton,at£l,o53.  16b. 

was  adopLotl. 

Final  Deolaion  at  Kdlnbnrgb.  —On  Tuesday,  by  a  majority  of 
!23  vott»  to  17,  final  approval  was  given  to  tne  resolution  of  tbe 
Edinburgh  Corporation  to  retain  the  electric  tight  log  of  theci^ 
in  thoir  own  hands.  We  congratulate  the  upholders  of  Coanefl 
ownorship  on  the  result.  The  work  should  now  be  put  in  hand  as 
soon  as  possiblo. 

Isle  of  Man  Elootrlc  Tramwsy. — The  Dougla«  and  Lax< 
Electric  Tramway  Bill  was  passed  unanimously  by  the  Council 
the  House  of  Keys  yesterday.  This  line  will  be  one  of  the  _ 
nublic  iuiEjrov&uiente  on  the  isUnd,  passing  along  the  ooaat 
Laxey.  The  section  of  the  line  to  the  Is  '  '  *  " 
bo  o}K)nud  on  July  1.5  next. 

SontbamptoQ  —At  tho  Southampton   Town  Council   niooti 
the  town  clerk  stated  that  ho  had  rocoivod  a   copy  of  tho  rooot| 
and  cx|ion<iituro  of  tho  Southampton    Electric    Light  and  V 
Coin|mny  for  the   uost  year.     A  letter  was  read  from  the 
Covcrnment  lioani   sanctioning    the   borrowing  of  £400  for 
lighting  by  electricity  of  the  free  library. 

lUng'a  Cross.— The  work  in  connection  with  the  lighting  of 
new  othces  at  King's  Cross  for  the  Groat  Northern  Railway  Com* 
pany  has  been  given  to  Messrs.  Drake  and    Corham,  6ti,  Victoria- 
Htreet,  Webtminater,  S.W.    There  are  to  be  636  tigbta  iDet«U«d, 
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and  the  whole  of  the  tenders  received  were  exceedingly  close. 
Mr.  A.  H.  Preoce  is  the  confinlting  engineer. 

CaledonUn  station  (Kdlnbargh)  — The  electric  light  at  the 
OKiedoniAo  Station,  Edinburgh,  which  has  been  installed  by  the 
Brush  Comp&ny,  was  turned  on  last  week  for  the  first*  time  by  Mr. 
Dunn,  telegraphic  superintendent  of  the  Caledonian  Railway. 
Only  40  ore  lamps  were  lit,  but  the  full  inatallation  will  consist  of 
50  arc  lamps  ana  l,iX)0  iacandescont  lamp«. 

Coatbridff«.— The  Scottish  House-to  Houfle  Electric  Supply 
Comi»any  have  concluded  a  contract  with  the  Brush  Electrical 
Engineering  Company,  Limited,  for  the  complete  Ofiuipinent  of  a 
central  electricity  supply  station  at  Coatbridge.  The  ioHt^iUtttion 
will  be  on  the  Mordey- Victoria  alternate-current  system,  with  the 
generators  driven  by  "  (irtflin  "  ^^-engines  and  Dowson  gas. 

UansoUen.— Mr.  J.  P.  Davief^,  at  the  Llangollen  Local  Board 
meeting,  explained  in  detail  the  scheme  for  electric  lighting  for 
the  town  of  Llangollen,  and  moved  that  steps  be  at  once  taken  to 
carry  out  the  scheme.  This  was  not  agreed  to,  but  the  matter,  on 
the  recommendation  of  Mr.  H,  0.  Thomas,  was  referred  to  a  com- 
mittee consisting  of  Messrs.  J.  P.  Davie**,  J.  E.  (iriftiths,  H.  O. 
Thomoji,  and  J.  £.  Jone^^*. 

Fli*  Alanu  at  Stafford.— The  Stafford  Town  Council  have 
■greed  to  contribute  £10  per  annum  t-owai-ds  the  proviftion  of 
wectrtc  bolls  for  each  member  of  the  fire  brigade,  on  condition  that 
tlia  brigade  dispensed  with  the  mea&engers  and  undertook  to  pay 
the  ooflte  occasioned  by  the  change  of  residence  or  removal  of  its 
members.  Alderman  W.  H.  Peach  said  it  waa  proposed  to  enter 
into  an  Of^reement  with  the  National  Telephone  Company  to  fix 
and  maintain  the  belU  for  £16  a  year. 

Weat  Calder.  — A  movement  bos  been  in  progress  for  some  time 
to  improve  the  lighting  of  the  streets  in  West  Caldor  (Scotland), 
and  matters  now  appetkr  to  have  come  to  a  practical  issue.  A 
deoutatioD  laid  a  pro[>OBal  before  the  committee  of  the  West 
Ouder  Co-operative  Society  that  they  would  pay  for  the  erecting 
of  arc  lamps  throughout  the  streets  if  the  society  gave  the  electric 
current  from  their  dynamo  free  of  cliarge.  The  society  have 
agreed  to  thi«  proposal,  and  stops  will  at  once  be  taken  to  erect 
toe  lamps. 

Newport.— Prof.  Robinson,  of  Kings  College,  has  been  called 
in  to  advice  the  Newport  Corporation  as  to  lighting  the  thorough- 
foree  by  electricity.  The  cost  of  the  installation  in  the  six 
principal  streets  in  the  centre  of  the  town  la  estimated  bo  be 
£30,560,  and  the  annual  cost  of  maintenant^  would  be  to,(>50. 
For  thi»  sum  4,500  lamps  of  16  c.p.  could  be  provicJed.  The 
lighting  station  and  engines  would  bo  erected  on  Corporation  land 
otFiiar's  Fields,  and  the  low-t«nsion  continuous-current  syslem 
on  the  throe-wire  principle  is  rocommemJed. 

Tbm  Telephone  In  Olaai^ow.  -The  new  multiple  telephone 
system,  already  in  use  in  Dundee  and  Aberdeen,  will  be  intro- 
duced in  Glasgow  by  the  National  Telephone  Company  in  the 
course  of  a  few  days.  By  the  new  system  all  the  wires  are  dupli- 
cated, and  of  the  two  wirei^  connectring  each  subscriber's  office 
with  the  exchange,  one  is  used  solely  for  culling  the  attention  of 
the  operator.  Improvements  have  also  been  made  in  thoreceiving- 
boarae  in  the  central  exchange.  In  carrying  out  the  change  of 
system,  about  *2U0  miles  of  wire,  weighing  nearly  six  tone,  has 
t>een  used. 

Howmarket, — At  the  la#t  meeting  of  the  Newmarket  Local 
BoJcrd  the  clerk  read  a  letter  from  the  Board  of  Trade  asking  the 
Board  if  they  had  any  remarks  to  make  before  the  permission  of 
the  Board  of  Trmlo  was  given  to  the  company  to  tnstal  electric 
light,  OS  the  Board  uf  Trmlo  were  doubtful  m^  tci  the  tinnncial 
poeitton  of  the  company.  After  hoarinjj  the  linancial  Ftatoment* 
Mr.  Ellis  proposcl  that  a  resolution  to  the  efrect  that  the  Boar/.l 
would  object  l-o  any  company  which  wjw  not  in  a  vouud  tinancial 
condition,  and  would  not  take  any  re8[>onsibiUty  in  deciding 
whether  the  company  was  satisfactory  or  not, 

WUtehaTen;. ^The  Whitohaven  electric  inetallalion  is  prugrevs- 
ing.  The  central  station  is  now  nearly  ready,  so  far  as  boilers, 
engfines,  and  dynamo«i  arc  concerned.  The  work  is  intended  bo  bo 
completed  in  July.  There  are  four  dynamos,  two  being  spare. 
There  is  space  for  other  four  dynama*;,  and  thcBO  will  bo  procured 
when  the  demand  for  private  consumption  warrants  it.  It  la 
ex|>ected  that  Messrs.  Siemens  Bros,  will  be  ready  for  the  laying 
of  the  conductors  through  the  streets  in  a  week.  Mainu  will  bo 
laid  throughout  the  whole  of  the  district  at  present  lighted  with 
lamps,  and  electric  lamps  will  bo  placed  in  the  present  lanterns. 

Noweastla  I«aktt.— A  sketch  plan  was  exhibited  at  their  meotiug 
last  week  to  the  Newcastle  Town  Moor  Management  Committee, 
showing  a  very  beautiful  fountain,  with  the  moctrtc  light  at  the 
top  for  thepurpoee  of  lighting  the  lake  when  frozen  during  winter 
months.  This  was  referred  to  the  engineer,  in  order  that  the 
mode  of  lighting  should  be  considered  and  reported  on  at  the 
next  meeting  ot  the  committee.  In  the  meantime,  it  was  agreed 
that  the  engineer  should  lay  down  the  connection  across  the  bed 
of  the  lake  to  the  island  in  the  centre,  to  enable  the  committee, 
should  they  decide  hereafter,  to  light  the  same  with  tho  electric 
light. 

Elmore's  Copper  Company. — At  the  adjourned  general  meeting 
of  Elmore's  Copper  Depositing  Company  last  Friday,  the  chairman 
announced  that  the  total  promises  only  reached  £l'J,(Xm  of  the 
£17,600  required.  An  attempt  was  then  mode  to  raise  the  balance 
of  the  sum  required,  and  promises  were  received  raising  the  amount 
to  £14,800.  The  chairman  announced  that  unless  the  remainder 
were  forthcoming  by  Tuesday  the  deposits  already  received  would 
be  returned.  A  resolution  was  then  passed  that,  in  the  event  of 
the  preference  sharee  not  being  fully  subscribed,  a  meeting  should 


be  called  to  consider  the  question  of  voluntary  liquidation  and  re* 
construction 

Yarxaoatli.— Ab  the  monthly  meeting  of  the  Yarmouth  Town 
Council  a  petition,  signed  by  200  tradesmen  and  others,  was  read, 
asking  the  Mayor,  on  behalf  of  the  inhabitants  generally,  to  cause 
a  |>oIl  to  be  taken  to  ascertain  whether  it  was  really  the  wish  of 
the  ratcjMiYera  that  an  electric  lighting  scheme  should  be  under- 
taken by  the  Corporation.  The  Clerk  said  the  Mayor  had  no  power 
to  arder  a  poll  to  be  taken.  As  application  had  been  made  to  the 
Ixical  Government  Board  to  sanction  the  t>orrowing  of  £15,000  for 
electric  lighting,  a  public  enquiry  would  be  held,  of  which  public 
notice  vvould  be  given.  Any  persons  who  were  oppo-icd  bo  the 
scheme  could  attend  and  state  their  viows.  Tho  Mayor  requested 
the  town  clerk  to  advertise  tho  enquiry  in  the  local  papers. 

Kleotriolty  Applied  to  Farmworic.'-An  interesting  example  of 
electricity  as  apulietl  to  farmwork  has  been  in  o[»eration  for  some 
time  at  Ardweli,  Wigtownshire,  the  proi>erty  of  Mrs.  Ommoney 
M'Taggart.  Tho  whole  of  the  usual  fann  machinery — such  oa 
thrashing,  sawing,  corn-crushing,  and  the  like — is  driven  by  an 
electric  motor.  Tho  electricity  is  generoted  by  water  power,  the 
turbine  wheel  which  drives  the  dynamo  being  about  1,000  yards 
from  the  farm.  Tho  power  is  conveyed  by  underground  wires 
to  the  house  and  farm,  in  each  of  which  a  storage  battery  is  placed« 
These  supply  current  fur  lighting  and  motive  purposes  when  the  < 
machinery  is  not  working.  There  are  many  places  in  England  and 
Scotland  where  water  power  now  running  to  waste  could  be  utilised 
in  H  similar  manner. 

Thompson  Brothers,  Limited. — This  is  tho  title  of  a  company 
registered  with  a  capital  of  £7,000,  in  £1  shares,  to  take  over  as  a 
going  concern  and  carry  on  the  basiness  of  gas-oven  makers, 
mechanical  and  electrical  engineers,  ironfounders,  manufacturers 
of  agricultural  implements  and  machinery,  toolmakors,  brass- 
founder?,  machinists,  etc.,  carried  on  by  David  Thompson  and  ' 
Charles  E.  A.  Ronny,  under  the  style  of  Thomi>son  Brothers,  afe 
the  Crown  Point  Foundry,  11,  East-street,  Leeds.  The  signatories 
are :  Mr.  David  Thom^Knon,  Mr.  Charles  E  A.  Benny,  Mr. 
Ernest  A.  Thomjison.  .Mr.  John  Thrippleton,  and  Mrs.  Isabella 
Thompson,  Leeds,  and  Mrs.  Annie  Renny  and  Mr.  Alfred  John- 
ptone^  Bradford.  Mr.  David  Thompson  is  the  managing  director, 
with  a  salary  of  £1.30  per  annum.  The  registered  office  is  at  the 
foundry  in  East  street,  Leeds. 

West  African  Cable<i. — An  iui^iortant  deputation  of  African 
merchants  waited  on  the  directors  of  the  African  Direct  Telegraph 
Company  on  Monday  to  point  out  that  reduced  charges,  with 
certain  safeguards,  would  lead  to  more  use  of  the  cables,  and 
result  in  an  increase  of  revenue.  They  also  urged  that  in  the 
general  intcre(*t,  and  in  view  of  the  development  of  the  newlv- 
formed  oil  rivern  protectorate,  that  either  a  land  line  or  telegraph, 
or  a  cable,  should  bo  eet4ibli8he<i  between  Bonny  and  Old  Calabar, 
and  the  chamber  had  recommended  to  her  Majesty's  Commissioner 
that  a  subsidy  of  £*2,tKX)  per  annum  should  be  paid  by  the  pro- 
tectorate to  tno  company  in  considoratiou  of  the  extension.  Theex- 
pression  of  the  views  of  the  deputation  were  carefully  listened  to  by 
the  representatives  of  tho  company,  but  the  chairman  stated  that 
the  company  would  be  unable  to  make  any  concession  unless  the 
(Government  camo  to  their  assistance. 

DTindee. — At  the  monthly  meeting  of  the  Dundee  Police  Com- 
mi.'^eion,  Mr.  Smith  directed  attention  to  tho  minute  of  the 
Lighting  Committee,  of  date  May  2nd,  in  which  the  following 
account  appeared  af<  having  been  passed  :  **  To  supply  of  cloctric 
current  for  four  arc  lamps  on  High-strcot  from  March  l-'tth  to 
April  30,  l893-429i  hours— 8ol>  Board  of  Triwle  units,  at  5d.  per 
unit,  £17.  178.  lid."  He  said  their  agreement  with  the  electrical 
department  was  that  these  lamps  woro  to  cost  £'25  each  per  year, 
and  they  would  notice  that  this  was  on  an  altogether  difl'eronb 
footing.  At  tho  rate  of  £25  per  year  tho  cost  woultl  be  about  £12 
instead  of  this.  He  had  refused  to  sign  tho  account,  but  it 
appeared  in  the  minutes  as  if  it  had  been  pa8se<l.  Ex  Provost 
Ballingall  remarked  that  this  was  simply  an  approximate  esti- 
mate. Mr.  Smith  replied  that  at  first  it  was  an  estimate,  but  it 
was  afterwards  arranged.  It  was  agreed  to  delay  the  considera- 
tion of  the  matter. 

Felkostone  Eleotrlo  Tramway.— At  tho  Folkostone  Town 
Council  meeting  Inst  week,  Councillor  Blaxland  moved  that  the 
reciuired  sanction  bo  given  with  reference  to  the  electric  tram 
without  sendini;  a  deputation  to  Leeds  as  previously  decided  u{K)n. 
He  do^cribed  i.ho  result  of  his  experience  of  the  tram  at  L^ods. 
He  hod  taken  the  trouble  to  go  tliero  and  examine  the  system, 
and  ho  was  convinced  that  its  introduction  into  Hythe  would  be 
a  great  benefit  to  the  town.  The  poles  were  unsightly,  but  these 
cuuld  be  altered  ;  and  as  to  the  objection  that  horses  would  be 
frightened,  ho  saw  no  fear  of  that,  and  he  considered  that  they 
could  not  do  better  than  give  Mr.  Sellon  leave  to  go  with  their 
consent  and  make  arrangement's  witli  the  South-Eostom  Railway 
Company.  He  heard  that  the  P^v.  Russell  Wakefield  had  been 
down  there  and  expressed  his  satisfaction,  and  he  thought  they 
might  communicate  with  the  Sandgate  Local  Board,  and  get  its 
co-oi>eraUon  in  the  matter.  Councillor  B.  Horton  seconded  the 
roeolution.  They  were  very  much  obliged  to  Mr.  Blaxland,  and 
his  rc|>ort  did  away  with  tho  necessity  of  sending  a  deputation  to 
l^eeds.     The  renolution  was  unanimously  carried. 

Telephone  Chorgea.  —  "The  managers  of  the  National  Tele- 
phone Comimny,"  says  the  Sun(Urfand  Heraidy  "have  decided 
upon  a  new  departure  to  which  we  invite  the  attention  of  renters, 
in  the  hope  that  steps  will  be  taken  to  secure  joint  action.  With- 
out giving  a  moment's  warning,  the  company's  agent  or  agents 
are  submitting  a  new  printed  agreement  for  the  8ignature  of  its 
customers.     A  marginal   note  explains  that  this  cancels  former 
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oirreement,  but  no  hint  is  given  of  the  fact  that  si^n&turoa  to  the 
new  offreement  involve  a  6ve  years'  and  three  montos'  engagement 
of  the  infltrumont«  at  the  least,  and  '  for  12  months'  paymentof  the 
rente  in  advance.'  Bu9ine80  men  not  bleseod  with  a  monopoly  are 
very»  very  thankful  if  they  can  receive  pay  when  their  work  is 
done,  others  try  and  ^et  three  months  or  six  months  in  advance, 
buta  full  12  months*  demand  must  be  a  novel  ox|)erience  to  many 
renter^  and  one  that  will  not  be  wiltinf^ly  acceded  to.  In  addition 
to  this  five  years*  agreement  and  12  months'  pay  in  advance,  the 
leceees  have  to  bo  poreonally  rcftponaiblo  to  the  com|>any  for  any 
damage,  from  any  cause  whatever,  except  fair  wear  and  tear.  In 
case  of  fire  full  recomt)cnf<G  up  to  £7.  Mh.  per  instrument  is  to  be 
oharffeable,  and  comf>ensation  at  cost  price  jytkid  for  switches, 
Bwitchboarda,  etc.  With  this  new  agreement  in  view,  we  may 
pertinently  oak  in  what  position  would  the  owners  of  prooerty  be 
who  give  the  company  root-rests  for  the  nominal  aoknowleclgement 
of  Is.  per  annum  in  the  event  of  damage  to  the  company's  pro- 
perty oy  fire." 

CardlA — Tho  Oas  and  Electric  Lighting  Committeo  of  the 
Carditr  Corporation  have  received  tho  following  tenders  for  the 
erection  of  the  first  portion  ot  the  electric  lighting  station  : 

F.  Ashley,  Cardiflf £4,272    4    4 

W.  Thomas  and  Co..  Cartiiff 3,323    3    2 

T.  D.  Ridley,  Cardiff  3.234  10    6 

Ellis  and  Davies,  Cardiff 3,254  17     7 

Tho  committee  agreed  to  recommend  acceptance  of  Messrs. 
Thomas  and  Co.'s  tender.  At  a  subsequent  meeting  of  the 
Corporation,  the  recommendations  were  adopted.  Thebuitdinga 
it  is  proposed  to  put  up  at  the  present  stage  will  consist  of 
an  engine  and  dynamo  house,  80ft.  by  3Uft.  ;  boiler-house,  also 
about  80ft.  bv  30ft.,  which  will  contain  five  boilers  and  coal- 
stores,  60fb.  by  14ft.,  to  which  runs  a  sirling  train  the  Great 
Western  Railway.  An  octagonal  chimney-stack,  ir>Uft.  high,  with 
an  external  diameter  of  17ft  ,  haa  already  been  commenced  by 
Me««rs.  Thomns  und  Co.,  West  Bute  Docks,  the  contractors. 
Both  the  building  and  !<itAck  will  be  faced  with  Ebbw  Vale  bricks, 
the  stonework  being  blue  Forest  of  Dean.  The  engine  and  boiler 
houne  and  coal  stores  will  bo  surmounted  with  a  wroughtiron 
Untorn  roof,  possessing  s[^)ecial  features  for  ventilation.  At 
the  Town  (?ouncil  meeting  on  Tuesday  a  letter  was  read  from 
the  Ijocal  (Jovornment  Board  f^aactioning  the  borrowing  of 
£32,I)(K)  for  electric  lighting,  to  be  repayable  in  25  years.  The 
Mayor  (Mr.  \V.  E.  Vaughan,  .l.T. )  was  invited  to  porforin  the 
ceremony  of  laying  the  foundation-stone  of  tho  now  electric 
lighting  station.  Twenty  four  applications  were  received  for  the 
position  of  clerk  of  works  nt  tho  new  electrical  station,  Mr.  W. 
Williams,  of  17,  Green  street,  Carditr,  being  elected. 

Woodhonae  and  Rawaon  United,  Limited. — In  the  cafle  of  this 
Comp.iny,  already  in  voluntary  liquidation,  no  fewer  than  four 
petition?  were  before  the  I'ourt  on  Wednesday,  asking  for  a  com- 
pulsory winding  up  order.  Mr.  Buckley,  Q.C.,  and  Mr.  Percy 
Wheeler  supported  the  first  petition  ;  Mr,  Farwell,  Q.C.,  and  Mr. 
Eustace  Smith  the  second  petition  ;  Mr.  Groevenor  Woods  the 
third  petition  ;  and  Mr.  Upjohn  the  fourth  petition.  Sir  Horace 
I^vey,  Q  C,  and  Mr.  George  Lawrence  were  for  Mr.  Young,  the 
voluntary  li<iuidator  ;  and  Mr.  Co/ensHardy,  Q.C.,  and  Mr.  T.  L. 
Wilkinson,  Mr.  (Jeorge  White,  Mr.  Eve,  Mr.  Oswald,  and  Mr. 
M.  L.  Romer  were  for  creditors  ond  others.  Mr.  Justice  Vaughan 
Williams  made  a  compulsory  winding-up  order  on  the  four 
petitions.  His  Lordship,  however,  said  he  should  not  allow 
the  costs  of  all  tho  uetitiona  :  but  for  the  fourth  petition  a 
compulsory  order  woula  not  have  been  made  at  all,  as  all  the  other 
petitioners  were  willing,  when  the  cose  was  previously  before  the 
Court,  to  accept  n  supervision  order.  The  cost  of  only  the  fourth 
petition,  therefore,  would  be  allowed,  but  Mr.  White's  and  Mr. 
Oswald's  clients  were  also  entitled  to  costs.  His  Lordship  was  not 
satisfied  Chat  there  would  not  be  a  surplus  to  be  divided  amongst 
the  unsecured  creditors.  *rhe  receiver  appointed  in  a  debenture- 
holders'  action  had  stated  that  the  assets  were  only  worth  a  certain 
amount,  but  no  one  who  hod  seen  affidavits  made  bv  receivers 
could  have  failed  to  observe  that  they  were  apt  to  unJerestimate 
the  value  of  the  assets.  Debenture-holders  were  often  olficors, 
promoters,  or  vnndors,  or  person*  nearly  connected  with  them, 
whose  interest  it  was  to  have  as  little  publicity  as  poHsible  about 
tho  winding-up.  Here  the  receiver  had  not  taken  into  account 
the  large  amount  which  was  claimed  against  the  directors.  It 
had  been  suggested  that  it  was  £80,000.  It  might  be  that  in  the 
case  of  large  concerns  an  experienced  outside  liquidator  could  do 
more  than  the  official  receiver  could  as  liquidator,  but  where  a 
case  arose  for  enquiry  it  was  better  to  have  the  intervention  of 
the  ofiicial  receiver  in  a  compulsory  winding-up.  His  Lordship, 
however,  intended  to  make  no  reflection  on  Mr.  Young,  the  liqui- 
dator, who  had  g^ven  the  Court  valuable  assistance. 

Xdlnbnrgb. — A  meeting  of  ratepayers  of  Canongato  Ward, 
Edinburgh,  was  held  on  the  r2th  inst.  to  discuss  the  electric  light- 
ing question.  About  I.V)  tiersons  were  present,  and  Councillor 
Miller  Dunlop  took  the  chair.  In  opening  tho  meeting,  the  Chair- 
man explained  the  circumstances  under  which,  a  year  or  two  ago, 
the  Town  Council  came  to  nppiv  for  the  electric  lighting  pro- 
visional order  ;  and  ho  declared  that  at  that  time  it  was  obtained 
the  intention  was  not  that  tho  Council  should  itself  work  tho 
light,  but  that  it  should  be  enabled  to  keep  others  out.  He 
hftd  voted  against  the  town  taking  the  light  into  its  own  hands, 
but  if  that  meeting  decided  that  he  ought  to  vote  tho  other 
way,  he  should  do  so,  because  in  a  matter  involving  taxation 
hke  this  be  placed  himself  in  the  hands  of  the  ratepayers. 
Edinburgh  was,  he  thought,  the  last  place  where  the  Corporation 
should  engage  in  this  sort  of  speculation.  C'ouncillor  Cuoie  said 
atatemoDte  that  were  being  circulated  an  bo  increase  in  the  rates 


by  the  city's  working  of  the  electric  light  were  greatly  exagerated. 
The  whole  sum  required  to  pay  the  annual  interest  on  the  s:nm 
proposed  would  only  be  £3,000,  representing  only  about  one- third 
of  a  penny  in  the  pound.  Their  past  experience  in  connection 
with  private  companies  had  been  unhappy  and  unfortunate.  He  was 
in  favour  of  the  Corporation  working  the  light  it«elf.  Councillor 
Waterscon ,  who  followed ,  argued  against  the  light  being  handed  over 
to  a  company,  and,  citing  the  exijerience  of  the  purchase  of  the  gas 
concern,  declared  that  transaction  to  be  one  of  the  greatest  piecee  of 
robbery  ever  perpetrated  upon  a  corporation.  The  fact  was  that 
there  was  a  lot  of  the  surplus  gas  money  of  the  ratepayers  behind 
this  whole  agitation.  He  believed  as  solemnly  as  he  believed  in 
his  own  existence  that  to  hand  this  light  over  to  a  company  at  the 
present  moment  woulc  be  fatal  to  the  interests  of  tho  Corporation 
and  of  the  rate[>ayers,  and  would  bring  them  back  to  what  tbey 
ex|)erienced  in  connection  with  tho  gas  and  water  companies  :  and 
while  there  might  be  an  outlay  for  a  year  or  two,  it  would  soon 
be  a  great  benefit,  and  what  they  would  lose  on  the  one  hand 
by  the  decreased  consumption  of  gas  they  would  gain  on  the  other. 
He  had  far  more  faith  in  trusting  the  Corporation  than  any 
company,  which  would  not  embark  on  tho  enterprise  unless  they 
believed  that  the  hi^itory  of  the  gas  comi>any  would  follow.  After 
a  number  of  questions  hod  been  answered,  Mr.  J.  C.  Stark  eaid  be 
thought  the  matter  should  be  left  to  the  discretion  of  their  ward 
representatives.  Mr.  Robertson,  seconded  by  Mr.  Aitken,  moved 
that  the  Town  Council  be  requested  not  to  take  the  electric  Uffht 
into  their  own  hands,  and  that  the  ward  repreaentatives  be  aaCed 
to  support  that  view.  Mr.  Ryder,  seconded  by  Mr.  Wilson,  moved 
as  an  amendment,  that  tho  Corporation  itself,  and  not  a  private 
comitftny,  work  the  light.  On  a  division  being  taken  by  a  snow  of 
hands,  it  was  found  that  the  motion  had  secured  45  votes,  and  the 
amendment  ti9.     The  proceedings  then  terminated. 

Dewabury.— At  the  monthly  meeting  of  the  Dewsbury  Town 
Council  last  week  the  minutes  of  the  Lignt  and  Water  Committee 
were  as  follows  :  "  Tenders  for  the  engines  and  works  neoeesarv 
For  the  electric  lighting  of  tho  area  of  supply  within  the  borough 
were  received,  and  referred  to  Mr  Preece,  the  consulting  engineer. 
^;>th.  — Mr.  I'reece  attended,  and  laid  a  report  on  the  tenders  for 
the  central-station  plant,  with  prices,  and  recommended  that  the 
lighting  be  on  the  continuous-current  low-tension  system,  and  thab 
the  tenders  be  selected  from  tho  Brush  Electrical  Engineering 
Com)jAny,  Limited,  Crompton  nnd  Co.,  Limited,  Siemens  Broii 
and  Co,,  Limited,  all  of  London  ;  Johnson  and  Phillips,  Old 
Charlton;.],  and  J.  Hor5>field,  Dewsbury  (for  boilers).  The 
Mnyor,  the  chairman,  Councillor  Birkhead,  and  tho  town  clerk  to 
wait  upon  Mr.  OUlroyd,  M.P.,  with  an  endeavour  to  induce  the 
company  of  which  ho  is  the  chairman  to  obtain  the  electric  light 
for  Spink  well  Mills  from  the  Corporation,  instead  of  establishing 
their  own  plant  as  contemplated.  May  I. — A  reoueet  from  the 
TradoKinen  s  Association  for  tho  better  lighting  of  NeUon-atreot 
wa.<4  deforrecl  to  next  season.  Alterations  woro  sanctioned  at  the 
gasworks  so  as  to  allow  of  tho  largest  railway  trucks  entering  the 
retort-house.  The  lighting  of  Birkdaloroad,  Victoria -crescent,  and 
Park-road  End  was  ordered  to  be  improved.  It  was  resolved  that  for 
the  present  no  alteration  be  made  in  the  scale  of  discounts  on  gai 
accounts.  May  2. — The  chairman  reported  that  the eub-committet 
hod  bad  an  interview  with  Mr.  Oldroyd,  who  informed  them  witb 
respect  to  providing  the  electric  lighting  plant  for  Spinkwell  Millii 
that  they  could  not  obtain  the  supply  from  the  Corporation  ;  bni 
that  in  the  event  of  their  desiring  a  supply  of  electricity  at  any  of 
their  other  works  or  warehouses  in  the  borough,  they  wUl 
consult  with  the  Corjtoratioa.  Mi.  Bever  (Bever  and  Dorling) 
waited  on  the  committee  to  urge  that  the  work  in  ooa- 
noction  with  the  electric  lighting  should,  as  far  as  pceeibli^ 
be  placed  in  the  town.  It  was  resolved  :  I .  That  the  proviaion  for 
tho  Lighting  of  the  streets  with  arc  lamps  be  dispensed  with, 
except  Vk'i  to  tho  laying  down  of  tubes  for  the  reception  of  m&ioB 
at  any  future  time.  {Estimated  saving  in  first  cost,  £2,000.) 
*2  That  the  system  of  lighting  be  the  continuous-current  low- 
tension  syetom.  X  That  the  engines  be  Willans^s  high-speed 
direct-acting  enginet«.  4.  That  subject  to  settlement  of  detailed 
schedules  of  pncee.  and  consideration  as  to  the  employment  of 
batteries,  and  other  matters  of  detail,  tenders  be  accepted — vlx, 
Messrs.  Horslield,  boilers  ;  Messrs.  Crompton,  engines,  dynamos, 
accumulators,  ■witchboards,  etc.  ;  and  Messrs.  Siemens,  maim 
(total  amount  £1'2,B07).  5  and  6.  That  the  town  clerk  prepare  the 
contracts  and  obtain  tho  sanction  of  the  Local  Government  Board 
to  the  borrowing  of  £25,000.  Mr.  Preeoe's  plan  for  buildings 
at  the  central  station  (the  old  gasworks)  bo  accepted,  and 
the  sanction  of  the  Local  Government  Board  be  obtained 
to  the  use  of  the  land.  An  offer  by  Mr.  Preece  of  a 
popular  lecture  on  electric  lighting  was  accepted  with  thanks." 
Alderman  Robinson  moved,  and  Councillor  Archer  ^eoonded,  the 
confirmation  of  these  minutes.  Combating  an  ameodmeDt, 
Alderman  Robinson  remarked  that  it  had  been  thought  advisable 
not  to  make  any  alteration  in  regard  to  discounts  under  the 
existing  state  of  things.  The  committee  considered  that  they 
wore  so  near  having  tho  electric  light,  and  that  an  alteration 
would  mean  a  difference  by  discounts  to  the  tune  of  £300,  it 
would  be  the  bettor  plan  not  to  alter  the  scale  of  discounts  for  the 
present.  The  amenament  was  loet.  Alderman  Fox  moved  that 
the  minutes  respecting  the  building  of  electric  station  be  with- 
drawn. Alderman  Walker  secondea  the  amendment.  Councillor 
Howroyd  said  he  was  rather  disappointed  that  Alderman  Fox 
had  not  attempted  to  put  forward  some  reoaone  why  the  committee 
should  withdraw  the  resolution.  They  had  considered  the  matter 
very  carefully,  and  thev  wore  of  one  opinion  that  the  work  of 
electric  lighting  should  be  got  on  with  as  quickly  as  possible.  It 
was  well  known  that  if  they  had  taken  up  the  work  sooner  they 
would  have  had  more  persona  to  teke  the  light,  and  by  their  deUj 
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they  were  nofc  likely  to  have  one  very  firm  aa  customera  that  they 
had  expected,  at  all  events  for  one  portion  of  their  works.  They 
considered  it  to  be  for  the  beet  interests  of  the  boroufjh  to  proceed 
with  the  works  without  delay.  Ho  thought  before  the  Council 
should  be  prevented  from  carrying  out  tho  works  at  once  valid 
reasons  should  be  ^ven  by  the  members.  Councillor  Barstow 
Bald  he  had  been  wanting  to  hear  Alderman  Fox'b  reasons  for 
reqae8tin(5  this  matter  to  be  referred  back  to  the  committee. 
He  would  remind  both  Alderman  Fox  and  the  other  members 
of  the  Council  that  they  had  very  aerioualy  considered  the 
question,  and  had  come  to  the  unanimous  decision  that  it<  was 
absolutely  necessary  that  they  should  pu^h  on  with  the  works  as 
fast  as  possible.  Alderman  Fox  said  that  at  a  meeting  of  the 
Genera!  Purpoees  Committee  a  fortnight  ago  it  was  undert«tood 
that  this  question  should  not  be  dealt  with  at  the  present  meeting, 
but  held  over  until  the  meeting  in  June.  He  did  not  see  that  his 
amendment  would  hinder  the  work  of  the  committee  at  all,  and  he 
bad  no  desire  that  it  should  do  so,  but  what  he  desired  was  that 
they  should  have  the  fullest  possible  information  as  to  the  cost  of 
the  proposed  scheme  and  other  matters  connected  with  the  under- 
taking. The  amendment  of  Alderman  Fox,  on  being  put,  was 
lost  by  twelve  votes  to  four.  The  minutes  were  then  adopted  in 
their  entirety. 

Prioeof  Xleotrielty.— Mr.  R,  W,  Smith-Savile,  in  the  Bnrioii 
Ohiter^tr  and  Time^,  combats  the  idea  that  electricity  is  so  much 
dearer  than  gas.  He  says  :  **  I  am  referred  to  Mr,  Milburn, 
chairman  of  one  of  the  two  electric  lighting  companies  in  New- 
castle, who  states  '  that  6d.  per  unit  is  equal  to  gas  at  5s.*  (using 
constant  10  aa  multiplier).  In  answer  to  this,  I  might  tutate  thQ^ 
Councillor  Smith,  at  a  recent  Council  meeting  in  Barrow  (as  chair- 
man of  the  Electric  Lighting  Committee),  stated  *  that  S^d.  per 
unit  was  equal  to  gas  at  3s.' {using  U'Hos  constant).  I  merely 
bring  his  name  forward  because  I  consider  that  he  is  an  ec]ual 
*iuthority  to  Mr.  Milburn  in  every  respect,  t  will  now  give  the 
relative  values  of  the  lights  in  another  form.  Prof.  Robinson 
found  that  the  Manchester  Gosworkm  (after  averaging  some 
1,000  tons  of  coal)  could  produce  from  lib.  of  coal  distilled 
into  20-c.p.  gaa,  4*29  cubic  feet,  or  17"2  candles  of 
light  (ordinary  first-class  burners),  and  also  that  lib. 
of  coal  burnt  will  give  electrical  energy  sufficient  to  light 
for  one  hour  an  incanaescont  lamp  with  48  c.p.,  or,  if  used  in  arc 
lamps,  producing  288  candles.  A  very  interesting  comparison  was 
recently  made  in  the  annual  amounts  paid  |>er  annum  f»or  burner 
for  gas  and  electricity.  The  average  amounts,  taking  tho  nine 
chief  towns  of  this  country,  paid  per  gas  burner  per  annum  {gas 
being  reckoned  at  3s.)  is  9s,  I  might  here  mention  that  I  have 
tried  this  experiment  in  my  own  house.  Last  year  my  total  gas 
bille  were  £3  (at  28. 9d.  per  1,000),  or,  increasing  it  to  3e.,  £.'1.  5s.  id. 
Five  rooms  wore  occupied  regularly,  and  the  seven  burners  used  in 
them,  therefore,  make  my  average  cost  per  burner  9s.  4d. — a  rather 
interesting  corroboration,  which  anyone  poasossing  his  accounts 
can  easily  check.  We  will  now  see  what  revenue  is  received  |>er 
lamp  by  the  various  elecbrictil  com]iAnios  in  London,  Tho  Motro- 
politAn  Electrical  Supply  Company  derived  a  revenue  of  I'is.  per 
lamp  ;  the  Chelsea  Company,  Sa.  6d,  i  the  Kensington  and 
Knjghtabridge  Company,  tJa.  2d,  ;  tho  House  to-House,  Us.  3d.  ; 
and  the  St.  James's  and  Fall  Mall,  98.  6d.  ;  tlie  mean  average  of 
200»000  lamps  bein^  10a.  From  the  above  comparison  we  aee 
that  the  cost  of  electricitVr  even  at  l^d.  and  Hd.  per  unit 
(which  was  the  price  then  charged),  is  only  Is.  more 
per  burner  per  annum  than  with  gas  (at  38.  per  I, (WO 
cubic  feet),  whilst  at  the  same  time  we  have  a  light 
far  superior  to  gas  in  every  respect,  the  advanbages  of  which  are 
given  in  with  it.  In  a  letter  which  I  received  on  Monday  lasti 
Mr.  Preece  states  *  There  can  be  no  question  whatever  about  the 
correctness  of  your  contentioB.  Electrical  energy  at  6d.  per  unit 
is  equivalent  in  price  to  gas  at  38.  per  1,000.  The  average  over 
the  whole  country  hKows  this  most  conclusively.  An  ordinary  gas- 
burner  conaumea  an  average  of  li,U(XJ  cubic  feet  of  gas  per  annum, 
an  ordinary  electric  lamp  absorbs  IS  units  of  electrical  energy  per 
annum  ;  ae  both  give  the  same  tight  it  is  quite  clear  that  18  units 
of  electrical  energy  give  the  same  light  aa  3,000  cubic  feet  gas." 

I«ooal  Oovemment  Zuqatry  at  NottlngHam. — Mr.  Frederick 
Herbert  Tulloch,  A.M. LC.E.,  ^n  inspector  of  the  Local  (iovern- 
ment  Board,  attended  at  Nottingham  on  the  11th  inat.  to  hold  a 
local  enquiry  with  regard  to  the  application  of  the  Nottingham 
Corporation  for  sanction  to  borrow  £-15*000  for  the  purpose  of 
lighting  the  town  by  electricity.  The  Mayor  (Councillor  Anderson 
Brownsword)  was  present.  Tho  Town  Clork  (Mr,  S.  G.  Johnson) 
Baid  he  appeared  on  behalf  of  the  Corporation  of  Nottingham,  with 
the  borough  engineer  (Mr.  A.  Brown)  and  the  electrical  engineer 
(Mr,  Talbot)  He  then  read  the  usual  formal  notices,  and  proved 
the  powers  of  the  Corporation  to  apply  for  the  loan,  and  went  on 
to  say  that  the  Corporation  had  been  considerably  pressed  by  the 
tradesmen  of  the  town  to  get  the  electric  light,  inde-ed,  thematLcr 
had  gone  so  far  that  several  tradesmen  had  Bupplied  thcmselvcc! 
with  the  electric  light  from  private  sources.  One  or  more  com- 
panies had  started  here  to  supply  the  light,  and  he  supposed  those 
companies  would  have  to  be  awaflowed  up  by  the  C-orporation  when 
this  scheme  came  intoaction.  The  Corporation  felt  that  they  could 
not  stand  in  the  way,  as  some  of  the  shopkeepers  bad  determined 
to  have  the  light,  and  the  Corporation  had  consented  to  the 
mains  being  carried  under  the  streets.  This  showed  that  there 
was  a  demand  for  the  electric  light  in  the  town,  and  the  Corpora- 
tion had  at  laAt  moved  in  the  matter.  They  hod  to  excuse  them- 
■elves  for  being  rather  slow  in  this  movement.  They  had  not 
hurried  themselves,  because  they  felt  that  science  was  making  its 
best  eflbrts  to  improve  tho  electric  light,  and  that  it  was  being 
more  and  more  perfected  every  day.     They  bad  come  to  tho  con- 


olusion  that  the  time  had  arrived  when  they  should  supply  the 
light,  especially  as  they  could  supply  it  without  any  loss  to  the 
general  body  of  ratepayers.  They  had  obtained  powers  to  ask  for 
this  loan  under  their  provisional  order,  and  they  had  hod  esti* 
mates  made  as  to  the  cost  of  supplying  the  light.  Tho  electrical 
station  which  it  was  proposed  to  set  up  was  one  which  would  not 
only  supply  tho  compulsory  area,  but  would  supply  an  area  of 
three-quarters  of  a  mile  from  the  station — that  was  a  mile  and  a 
half  across.  He  should  bring  before  tho  inspector  plans  which 
would  show  that  the  supply  would  comprise  a  considerable  por- 
tion of  the  town.  There  had  been,  as  the  inspector  would 
be  aware,  considerable  controversy  as  to  the  beet  system 
of  electric  lighting,  and  variouH  schemes  had  been  discussed 
in  the  Town  Council,  and  eminent  authorities  had  been  called 
in.  On  the  whole,  they  had  determined  upon  the  system 
called  the  'Mow-preasure  continuous-current  direct  supply, '* 
They  would  have  to  use  a  high-pressure  continuous  current,  trana- 
formable  at  certain  stations,  for  those  consumers  who  were  at  a 
greater  distance  than  those  at  present  anticipated.  That  was  to 
meet  a  purely  accidental  state  of  tidngs.  The  constant  thing 
would  be  a  supply  at  a  low  pressure.  There  would  be  no  danger 
to  the  public.  Every  precaution  had  been  taken  to  prevent  tho 
supply  being  of  any  danger  whatever  to  buildings  or  life.  They 
should  be  able  to  satisfy  nim  that  the  requirements  of  the  Board 
of  Trade  bad  been  fully  complied  with,  and  that  they  should  be 
able  to  avoid  any  possibility  of  6re  or  injury  to  any  person 
dealing  with  tho  electriciLy.  Having  shown  that  they  had 
complied  with  the  requirements  of  the  Board  of  Trade,  and 
received  their  approval,  he  should  show  that  they  had  given  tho 
Postmaaber-Ueneral  a  month's  notice  of  what  they  proposed  to  do. 
That  notice  was  given  on  the  Istof  March,  and  was  binding  on 
the  Postmaster-General,  failing  to  take  any  notice  of  it.  aa  showing 
that  he  approved  of  the  works.  There  was  no  doubt  whatever 
that  the  PostmasterOcncral  was  satisfied  that  the  system  proposed 
would  not  interfere  with  the  telephones,  the  beleerapha,  or  any 
other  system  of  the  Post  Office.  Moreover,  he  might  Kay  that  the 
Corporation  were  very  much  intereeted  in  all  relating  to  the  Post 
Office,  because  its  welfare  was  most  important  to  the  prosperity  of 
a  commercial  town  like  Nottingham.  With  regard  to  tne  tram- 
ways, it  was  impossible  to  conceive  that  they  would  be  in  any  way 
affected  by  what  tho  Corporation  proposed  to  do.  Then  as  to  the 
cost.  An  estimate  had  oeen  carefully  prepared  by  Mr.  Talbot, 
the  electrical  engineer  for  the  Cor^mration,  showing  that  £48,001) 
was  tho  total  amount  rerjuired.  Ho  did  nob  know  that  he 
could  stiy  any  more.  He  would  just  call  Mr,  Talbot 
to  put  in  the  plans  and  sections  which  he  had  prepared. 
Mr.  Tnlbot,  examined  by  the  Town  Clerk,  said  he  was  electrical 
engineer  to  the  Corixiration  of  Nottingham.  He  produced  a  plan 
of  the  borough  of  Nottingham  on  tho  6in.  scale  according  to  the 
Ordnance  survey.  That  i>lan  showed  the  compulsory  area,  and 
atso  the  pro[>08ed  centnil  i!itation.  In  his  opinion  £4.1, (XX)  was  a 
fair  sum  to  ask  to  borrow  fur  tlie  supply  of  the  compultiory  area. 
The  site  of  tho  station  was  a  central  site  for  the  pur|>oi>e  of  lighting 
the  area  of  the  town.  The  Corijorntion  had  some  ditficulty  in 
getting  a  site.  Thoy  advertised,  and  the  site  which  they  had 
selected  was  the  most  suitable  with  regard  to  situation  and  price 
that  they  could  get  In  the  compulsory  area  there  was  a  large 
number  of  places  of  business  likely  to  require  electricity — 
indeed,  most  of  the  places  in  the  town  likely  to  require  it 
were  situated  within  that  area.  The  proposed  system  was  the 
low  pressure,  200  volts,  three- wire  system.  Eventually  they  might 
have  a  high-pressure  continuous-current  system,  but  they  did  not 
require  that  within  the  central  radius  at  present.  They  would 
provide  a  constant  supply  of  electricity  to  consumers  day  and 
night.  Where  they  required  high  pressure  that  would  be  when 
they  began  to  supply  outside  the  central  radius,  and  it  would  have 
to  be  taken  there  on  smaller  wires.  He  had  served  notice  on  the 
Post  Office  authorities,  and  they  had  not  stated  any  objection  to 
the  scheme.  He  had  also  served  notice  on  the  tramways  company, 
and  they  hod  not  stated  any  objection.  The  Board  of  Trade  had 
raised  no  objection.  Tho  proposed  ay  stem  was  entirely  free  from 
danger.  He  produced  plans  and  sections.  Colonel  Thackeray 
asked  the  town  clerk  whether  any  money  and,  if  so,  what  amount 
had  already  boon  paid  by  the  Corporation  of  Nottingham  on 
account  of  the  electric  light?  The  Town  Clork  aaid  there  were  the 
fees  to  Mr.  Preece  and  Dr.  John  Hopkinson,  and  they  had  paid 
£11,000  for  the  land  for  a  site  for  the  station.  He  did  not  know 
of  anything  else  that  bhey  hod  paid  About  200  guineas  had  beea 
paid  in  fees.  Colonel  Thackeray  said  he  came  there  as  the  repre* 
tentative  of  a  firm  which  was  one  of  the  largest  con.'*umer8  of  gas 
in  the  borough.  He  referred  to  the  firm  oi  J.  L.  Thackeray  and 
Sons.  Thev  had  great  complaints  to  make  with  regard  to  the 
Quality  of  the  gas  and  to  the  supply,  he  meant  with  regard  to  the 
illumiiDating  power,  and  also  with  regard  to  the  variation  in  the  sup- 
ply, which  was  very  detrimental  to  them  In  their  manufacture— the 
manufacture  of  cotton.  He  quite  agreed  with  the  town  clerk 
that  it  was  desirable  that  tho  electric  light  should  be  intro 
ducod  into  Nottingham^  but  he  did  not  agree  with  the  town  clerk 
that  the  electric  ligrit  should  be  in  the  hands  of  the  Corporation. 
Had  the  Corporation  managed  the  gas  undertaking  well,  then  he 
thought  it  would  he  desirable  that  the  Corporation  should  have 
the  control  of  the  electric  light.  Another  point  that  he  wanted 
to  mention  was  that  he  believed  that  the  debt  on  the  gas  account 
was  very  large,  and  In  com[tarison  the  reserve  fund  was  something 
IntinitesimaL  (Tho  Town  Clerk  :  The  reserve  fund  is  about 
£100,000.)  Colonel  Thackeray  went  on  to  sav  that  he  could  not 
give  the  actual  figures  of  the  debt»  but  he  Icnew  it  was  very 
large,  and  during  the  last  20  years  large  sums  had  been 
taken  from  the  so-called  gas  profite  to  alleviate  the  rates  ;  in  other 
words,  the  large  consumers  of  gas,  and  their  workpeople,  had  tq 
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be  t»xed  most  heavily  for  the  benefit  of  the  greneral  population, 
^He  mainbained  that  if  the  Corporation  took  anything  from  the  ffas 
profite  they  should  put  it  to  the  reserve  fund.  Had  that  been  done 
the  Corporation  would  not  now  be  in  the  position  of  having  to  aak 
the  Local  Government  Board  to  sanction  this  loan.  Hod  tbey  had 
.m  reserve  they  tuight  have  taken  a  certain  amount  of  that  in  order 
Lto  introduce  the  electric  light.  Then,  asain,  the  borrowings 
of  the  town  altogether,  he  thought.  Amounted  to  over  five 
millions  of  money,  and  that  debt  had  been  piled  up  in 
the  last  30  years.  He  could  not  eay  what  the  aasete 
were,  but  thoeo  were  the  liabilities.  There  was  a  very 
'  itrong  feeling  in  the  town  against  these  continuouA  bor- 
rowings, and  on  that  account  he  begged  to  object  to  this  acheme. 
The  l^wn  Clerk  did  not  think  that  the  chairman  of  the  Gas  Com- 
mittee would  agree  with  Colonel  Thackeray  in  hlB  idea  of  using 
f  come  of  the  re«erve  fund  to  introduce  the  electric  light.  That 
reserve  fund  was  a  moet  important  fund,  because  whatever  ex  [jensea 
with  regard  to  thegaBundertakingmight  be  incurred  they  hod  other- 
wise no  means  whatever  of  meeting  such  expenses.  He  must  say 
with  regard  to  the  management  of  the  gas  undertaking  that  be 
thought  it  waa  one  thing  of  which  the  CorjHJration  was  rather  proud. 
He  thought  that  their  management  of  the  goa  undertjiking  had  been 
of  great  service  to  the  town.  Colonel  Thackeray  had  raised  a 
question  which  they  oould  not  di^cuHS  there—namely,  how  far  the 
Corporation  would  use  it«  profits  to  reduce  the  rates.  They  were 
in  trade  as  manufacturers  of  gas,  and  it  waa  an  open  question  how 
they  would  ace  their  protits,  if  there  were  any.  With  regard  to 
the  electric  light,  he  believed  they  would  be  exactly  in  the  same 
position.  The  electric  lighting  order  put  them  in  the  same 
position,  and  they  could  use  the  protit.8,  if  any,  for  the  purpose  of 
reducing  the  rates.  He  should  think  that  there  wore  at  least  20 
towns  with  a  much  higher  debt  per  head  than  Nottingham. 
Without  being  in  any  way  diarespectful,  be  thought  that 
Colonel  TbacKeray's  observations  that  morning  were  quife 
beside  the  question.  They  were  there  to  ask  for  the  electric 
light,  and  they  hod  no  fund  to  use  for  the  purpose.  Colonel 
Thackeray  said  he  must  draw  attention  to  the  fact  chat 
the  gas  reserve  fund,  which,  he  fully  agreed  with  the  town 
clerk,  was  most  important  to  the  town,  bod  not  been  added 
to  for  15  or  16  years.  He  maintained  that  if  the  goa  had 
been  well  managed,  and  if  direct  taxation  had  been  adopted  instead 
of  indirect  taxation,  that  gas  debt  would  have  boon  extinct  now, 
and  it  would  have  been  quite  possible  and  feasible,  besides  being 
ftood  policy,  to  have  taken,  under  those  ciroumstanceci,  {mrt  of  the 
reserve  fund  for  the  purjioso  of  tho  electric  Hght,  and  that  that 
f  policy  would  have  been  agreeable  to  the  general  body  of  ratepayers 
of  the  town.     The  enquiry  then  terminated. 
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Q13H. 

9149. 
9171. 
9184. 

9204. 
9262. 

9295. 
9296. 
I  9297. 
9302. 
9304. 
9308. 

35S. 
0197. 


May  8. 
An   improved  olntehlng  device    for  na«  In  eleotrlc  arc 

lamps.     Edward  James  Paterson   and  Joseph   Foxcroft^ 

European  Works,  Pownall-road,  Dalston. 
Xmprovemonta   In   telophonf.      Charles   Adams  •  Randall, 

I,  The  Avenue,  Uodfordpark,  Ijondon. 
Improvomenta  In  alee trioally-llliunlna ted  gon-alghta  for 

use  nt  night.     H.  de  T.  Phillii>H,  The  Castle,  Dover. 
An     improvement    In     aro    electrio    lampa,       Edward 

Carstensin    de    Segundo,    28,    Southampton  -  buildings, 

Chancery-lane,  London. 
Improvemouta  in  eleotrlcal   measuring   and    recording 

instraznonts.     Haydn  Thio-s  Harrison,  46,   Lincolii'a-inn- 

tield8,  London. 

iLiY9. 
Kleotrio  meters.     Oscar    Ericsson,   77,    Colmore-row,  Bir- 
mingham.    (Complete  speci  licit  ion. ) 
New    apparatus   for  eeuntlng  teleptaonlo  oonversatlons. 

Robert  Howe  ;Jould,  37,  Chancory-lanc,  London. 
Ab  Improved  eleetrolytlo  apparatus.      Thomas   Craney, 

45,    Southampton  -  buildings,    Chancery  •  lane,     London. 

(Complete  specification.) 
Improvements  In  apparatus  for  the  eleotrolysls  of  salt, 

Thomas  Craney,  45,   Southampton -buildingt>,  Chancery- 
lane,  London.     (Complete  specification.) 
An   Improved  eleotroljrtlo   apparatus.    Thomas   Craney, 

45,    Southampton    buildings,     Chancery  •  lane,     London. 

(Complete  specification  ) 
Improvements    In    oontaots    for    underground    eleotrlo 

railways.       William    Quishenberry    Prcwitt,    1)22,    High 

Holborn,  London.     (Complete  specification.) 
Improvemsnta  In  eleotrlo  lamps.      Alfred    JuUus  Boult, 

323,    High    Holborn,    London.      (John    Waring,    United 

States.)    (Complete  specification.) 
Improvements    In    maotilnea    for    equalising    oleotrloal 

ourrents  without  a  ourrent  Inverter.     Friedrich  Vogol, 

323,  High  Holborn,  London. 
\L\Y  10, 
Improvements  In  oonneotlons  for  eleotrto  lighting  and 

like  purposes,     (tustnv  Binswanger,  11,  FurniviU-Ptroet, 

Uolborn,  London.     (Complete  specification.) 
Improved  means  for  taking  or  transmitting  power  from 

0j0otrcmct0rm,       Chiulen    Hiloy    Canard    and    Thoraoi 

WilUikm  BlumSold,  37,  Chonoery-laiie,  London. 


Improvomenta  relating  to  automatic  brsaUng  of  enjr- 
rent    circuit    for    eloetrle    lamps    or    other    devlosa. 

Reginald     Hoddan,      IS,    Buckingham  ■  street,     Strand, 
London.     (A.  Reisinger,  Germaoy.) 
M.VY   11. 
An  Improved  electrical   device  for  curative   purposes. 

(leorge  RtiKi*ell,  .^7,  Chunrerylano,  London. 
Improvements  In  Insulators  for  eleotrlc  wires.     Henry 
Hurris  Luke.  45,  Southampton-buildings,  Chancery -lane, 
London.     (Hartmann  and  Braun,  Germany.) 
May  12 


9380. 

9473. 
9478. 

9486.   Improvements   In  stands   for  electromotors   f»r 

and  other  purposes.  William  Greonhaigh  and  Samuel 
Wells  Cuttriss,  The  Elmwood  Electrical  Works,  Camp- 
road,  Leeds. 

y529.  Improvements  In  or  relating  to  the  dlstrlbutlea  of 
electricity  for  eleotrlc  lighting  or  other  purposes. 
Juhn  Alexander  McMuUen,  124,  Chanoery-[;iiie,  lx)ndon. 

9r»5*J.  Improvements  In  or  relating  to  microphones  or  tele* 
phones.  Theodor  Paetzold,  IS,  Buckingham  -  street, 
Strand,  London.     (Complete  specification.) 

9557.  Improvements  In  dynamo-eleotrlo  machines  and  electric 
motors.  Herbert  Kapior  Prentice,  47,  Lincoln's- inn - 
fioldn,  London. 

Mav  13. 

9627-  Improved  means  for  supporting  poroelaln  or  other 
Imitation  candles  on  eleotrlo-llght  fittings.  Harold 
Faraday,  11,  Southampton  -  buildings.  Chancery  •  lone, 
London. 

9030.  Improvements  In  and  relating  to  eleotrlo  aro  lamps. 
I^disIiiK  do  Koetocki  and  Andrti  Adolphe  Pical,  45, 
Southampton-buildings,  Chancery-lane,   r^ondon 

9G38.  Central  -  office  apparatus  and  olroulta  for  telephoas 
exchanges.  Edward  Julius  Hall,  24,  Southamuton- 
buildings,  Chancery-lane,  London.  (Date  applied  for 
under  PotenU  Act,  1883,  Sec.  laS.  I3th  October.  ImW, 
being  date  of  application  in  United  States.) 

9639.  Trunk-line  signalling  apparatus  and  oireuit  for  tele- 
phone exchanges.  Edward  Juliui*  Hall,  24,  Soutb- 
ainpton-buildings,  Chancery-lane,  London.  (Date  ap- 
plied for  under  Patents  Act,  188.*?,  Sec.  103  Kith  October. 
189*2,  being  date  of  appUcation  in  United  States.) 

9tU0.  Electrieal  signalling  apparatus  and  clrcolts.  Edward 
JuliuB  Hall  and  Frank  Albert  Pickernell,  24,  Soulh- 
ampton-buildin^^H,  Chancery  lane,  London.  (Date  applied 
for  under  Patents  Act,  1H83,  Sec.  103,  I3th  October, 
189'J,  bcin^  date  of  application  in  United  States.) 

9641.  Busy-signal  for  telephone  circuits.  Edward  Julias  Hall 
and  Frank  Albert  I'ickernell,  24,  Southampton-baildings, 
Chancery- Inno,  Tendon.  (Dote  applied  for  under  Patents 
Act.  1883,  Sec.  1(»3,  13th  October,  1892,  being  date  of 
application  in  United  States.) 


7718. 

9515. 

9678. 

108'J3 

II  5*2-) 

1740*2. 

23113. 


1840. 
•2674. 
4356. 
4746. 
5340. 


SPECIFICATKJNS  PUBLISHED. 

IHEJ-i. 
Kleotric  aro  lamps.     Akentor. 
Arometors  and  voltmeters.     Perry  and  Holland. 
Eloctrlolty  distribution.     Kd^ar  and  Munro. 

Telegraphlo,  etc..  Insulators.     BuUor. 

Kleotric  cables.     Hardingliam.     [Felton  and  Cuilleaume.) 

Earthenware  elootrlo  switches,  etc.     Meir. 

Kleotrio  alternating  ourronts.     Von  DoUvo-Dobrowobky 
and  others. 

i.S93. 
Xlectrle  railway  signalling.     Dean. 
Kleotrio  switches  and  door-looks.    Holcombe. 
Welding  metals  eleotrloally.     Thompson.     (Coffin.) 
Inoondosoent  eleotrlc  lamps.     Imray.     (Bottom.) 
Kleotrio  motors.      LunduU  and  Johnfion. 
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NOTES. 


H       L«ad  Pip«8. — At  Hamilton,   Canada,   the  lead    pipes 
V  near  the  electric   railws.;'   itower-house  are  found   to   bo 
rapidly  eaten  in  holes. 

OiIg:it  Tele^aph  Line. — The  new  telegraph  line  to 
Kashmir,  from  Srinagar  to  Gilgit,  is  12,000ft.  high  at  the 
Bummit  of  the  Tragbal  Pass. 

Tasmanian     Exhibition.  —  Buildings     are    being 
erected  for  an  international  exhibition  at  Hobarts  Town, 
m  Tasmania,  for  the  season  1893-4. 

Siam  TelegrrAphB. — The  interruptions  in  the  Siamese 
telegraph  service  h;ive  been  so  frequent  that  the  merchants 
have  met  to  petition  the  Foreign  Minister  for  better  service. 

■  Electric  Advertising:. — A  new  dodge  in  advertising 
U  to  be  seen  at  a  provision  dealer's  in  Electric-avenue, 
Brixton,  in  the  shape  of  an  electric  man,  seated  in  a  chair, 
presumably  ready  to  be  executed. 

Altematinff-Carrent  Motor. — k  small  Joel  alter- 
nating-current motor  has  been  on  view  in  Portmaoplace, 
W.,  this  week,  working  on  the  ordinary  alternating  circuits. 
The  motor  is  about  I  h.p.,  and  drives  a  lathe.  It  is  intended 
to  replace  a  gas-engine,  and  runs  very  satisfactorily. 

I  Technical  School  for  Halifax.— The  foundation- 
Btone  was  laid  on  Wednesday  by  Mr.  William  Hunter, 
Master  of  the  Clothworkers'  Company,  London,  of  a 
Technical  School  for  Halifax.  The  school  is  being  built  by 
public  subscription.  The  total  cost  ia  expected  to  be  a 
little  over  J620,000. 

■  British  Maseum. — Owing  to  the  inconvenience  felt 
by  the  flickering  and  shadows  from  the  arc  lights  at  the 
British  Museum  reading-room,  it  is  intended  to  introduce 
separate  incandescent  lamps,  placed  at  the  readers*  desks. 
The  proposed  alteration  is  viewed  with  much  favour  by  the 
frequenters  of  the  reading-room. 

Process. — We  have  received  from  M  Julius  Springer 
the  fifth  yearly  edition  of  "  Fortechritteder  Electrotechnik  " — 
progress  in  electrical  science.  Besides  a  digest  of  the 
literature  of  the  period,  particulars  are  given  of  the  progress 
achieved  by  the  German  Post  Office,  Messrs.  Siemens  and 
Halske,  Scbuckerts,  and  the  Allgemeine  Company. 

Telephones  for  Casaals. — The  Salford  Board  of 
Guardians  have  agreed  to  enter  into  an  arrangement  by 
which  vacant  accommodation  for  casuals  at  Manchester, 
Chorlton,  Prestwicb,  and  Salford  could  be  made  available 
for  casuals  who  could  not  be  accommodated  at  other  wards 
*  for  want  of  room.  The  wards  are  to  be  connected  together 
by  telephone. 

Personal. — The  directors  of  the  West  India  and 
Panama  Telegraph  Company  have  just  selected  Mr. 
Andrew  Gray  to  be  assistant  electrician  on  board  their 
telegraph  steamer,  the  a.s.  "Grappler."  Mr.  Gray  gained 
the  diploma  of  the  Glasgow  and  West  of  Scotland 
Technical  College  in  electrical  engineering  last  year,  and 
he  has  acted  as  laboratory  assistant  to  Prot.  Jamieson 
during  the  past  session. 

Yorkshire  Dynamos. — We  have  received  a  catalogue 
of  electric  lighting  plant  from  Messrs.  Rosling  and  Mat- 
thews, Trafalgar  Works,  Bradford,  The  firm's  make  of 
dynamo,  named  the '*  Yorkshire  "  dynamo,  is  illustrated; 
an  overtype  two-pole  machine  of  good  construction.  Switch- 
boards*  motors,  and  electric  mining  machinery  are  also 
shown,  and  a  long  list  of  users  of  the  dynamos  in  the 
North  of  England  is  given. 

Kleotrio  loinnches  for  China. — It  seems  that  there 
is  an  opening  for  electric  launches  in  China.    The  United 


States  CoiiBuT^  Mr.  Fowler,  in  a  recent  report  calls  atten- 
tion to  the  immense  field  for  power  launches  on  the  great 
canals  of  China,  and  gives  the  following  as  suitable  dimen- 
sions :  Length,  38ft.;  breadth,  6ft,  lOin.;  height,  keel  to 
rail,  3ft;  rail  to  top  of  house,  2ft.  9in.  The  Taotai,  or 
Governor,  of  the  Ningpo  district  has  asked  for  particulars 
of  such  launches. 

City  Bridges  Liffhtinff. — In  response  to  an  applicar 
tion  made  by  the  City  of  London  Electric  Lighting 
Company  to  the  City  Corporation  in  July  of  last  year, 
they  decided  on  the  17th  inst.  "That  it  is  not  desirable  to 
light  the  bridges  by  electricity."  As  the  County  Council 
ia  promoting  a  Bill  to  light  the  remaining  City  bridges  by 
electricity,  we  shall  probably  be  favoured  once  more  with 
the  accustomed  spectacle  of  the  City  Corporation  bringing 
up  the  rear  in  the  march  of  progress. 

Tramways  and  Telephones. — A  meeting  of  the 
council  of  the  Municipal  Corporations  Association  waa 
held  last  week  at  the  Westminster  Palace  Hotel,  Sir  Albert 
Rollit,  MP.,  in  the  chair.  The  action  of  the  telephone 
companies  in  regard  to  tramways  worked  by  electricity  waa 
discussed,  and  a  resolution,  proposed  by  the  Town  Clerk  of 
Manchester,  and  seconded  and  supported  by  the  Mayor  and 
Town  Clerk  of  Leeds,  was  passed  declaring  that  the  matter 
was  of  such  importance  that  it  should  be  dealt  with  on 
Thursday,  June  I. 

Electrolytic  Painting. — Hitherto,  if  copper  or  other 
metal  is  to  be  deposited  electrically  a  bath  of  solution  has 
been  needed.  Now  this  is  all  changed,  and  a  ship's  hull 
can  be  plated  as  easily  as  a  spoon  or  teapot.  Instead  of  a 
batb  we  are  to  have  insoluble  salts,  ground  to  a  fine  powder 
and  mixed  with  water.  This  is  painted  on  the  metal  to  be 
plated  by  a  fine  wire  brush,  to  which  one  pole  of  a  dynamo 
conductor  is  attached — the  other  pole  being  connected  to 
a  plate.  Not  only  pure  metal,  but  all  sorts  of  alloys  can 
be  used.  Aluminium  can  be  so  plated,  it  is  said,  with 
silver  or  gold. 

Telephones  at  Stockholm. — Of  all  the  large  cities 
Stockholm  is  noted  as  possessing  the  most  complete  tele- 
phone installation,  cheap,  well-managed,  and  ubiquitous. 
We  have  before  us  a  photograph  of  the  telephone  exchange, 
showing  the  arrangement  on  the  roof  for  massing  the 
telephone  wires.  This  ia  not  by  any  means  an 
uncouth  superstructure.  It  is  well  proportioned,  rising 
above  the  roof  like  a  square  filigree  tower,  the 
corners  turretted  gracefully,  and  each  corner  bearing  a 
thin  fiagataf).  In  tho  photograph  the  telephone  exchange 
takes  an  almost  cathedral -like  look,  due  to  the  gracefulness 
of  the  roof  turrets.  The  interior  arrangemeuts  are  equally 
handsome  and  well  considered.  The  photograph  is  by 
Gosta  Flormac,  28a,  Regeringsgatan,  Stockholm. 

Canadian  Niagara. — Work  is  rapidly  going  on,  it 
appears,  for  utilising  Niagara  on  the  Canadian  side  for  an 
electric  railway.  The  tunnel  is  600ft.  long  and  8ft.  by 
10ft.  The  wheel  pita  are  80ft.  deep,  and  largo  enough  for 
three  horizontal  turbines  of  1,000  h.p,  each.  The  power- 
house just  above  tho  falls  and  op)X}site  the  foot  of  Cedar 
Island  will  be  100ft,  long  by  60ft.  wide,  and  at  first  will 
contain  three  dynamos  of  250  h.p.  each.  These,  as  well  as 
two  others  at  the  Queenston  steam  power-house,  will  be 
constructed  by  the  Canada  General  Electric  Company,  of 
Toronto.  In  the  latter  power-house  will  be  two  i50-h.p. 
Wheelock  engines,  with  dynamos  of  2Q0  kilowatts  capacity. 
These  will  be  used  to  drive  the  electric  railway  up  the 
mountain  1}  miles,  at  2d0ft.  rise  to  the  mile.  The  line  is 
to  be  opened  this  month. 

World's  Fair.— When  President  Cleveland  opened  the 
World's  Fair  at  ^Chicago,  before  thousands  of  spectators^ 
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the  immense  machinery  wae  started  by  a  simple  touch  on 
an  electric  key.  Tw^o  different  methods  were  employed 
that  the  impulse  sent  by  the  President's  finger  should 
actually  start  the  mechanism.  At  the  engine-house,  a  coiled 
spring,  attached  to  an  axle  and  flywheel,  was  kept  from 
moving  the  steam-valve  by  a  trigger ;  when  the  key  was 
touched  the  trigger  was  attracted,  the  spring  acted  and 
turned  the  valve,  admitting  steam  and  setting  the  enormous 
engine  at  work.  At  the  pumping  station  the  armature  of 
a  powerful  magnet  controlled  the  valve  of  a  miniature 
8team-chest|  moving  a  piston,  which  threw  the  throttle  of 
the  pump  open.  Dynamos  revolved,  fountains  played, 
flags  were  unfurled — the  Great  Fair  was  open  ! 

Niagara  Blae  Prints.— The  Westinghouse  Company 
have  made  a  sensational  charge  against  the  General  Electric 
Company  of  America  for  conspiracy  and  fraud  in  stealing 
blue  prints  and  other  technical  plans.  The  latter  company 
laugh  at  the  charge,  as  it  is  impossible^  they  say,  for  any 
firm  to  keep  engineering  prints  in  secure  keeping.  But  the 
charge  is  that  payment  was  made  for  a  young  engineer  to 
join  the  Westinghouse  works  and  supply  private  informa- 
tion and  plans  immediately.  The  trouble  seems  to  be  over 
the  Niagara  job,  a  plum  that  is  anxiously  looked  for.  It 
is  urged  that  the  amended  plans  of  the  General  Company 
are  very  like  indeed  to  those  of  Westinghouse;  but,  on  the 
other  hand,  the  Cataract  Company  aver  these  two  plane 
resemble  one  another  no  more  than  do  those  submitted 
from  Europe,  the  condition  giving  rise  to  like  plans  for  the 
machinery. 

High-Level  Bridge  for  LiverpooL — Messrs.  John  J. 
Webster,  C.E.,  of  Victoria-street,  Westminster,  and  Mr. 
John  T.  Wood,  C.K,  of  Cook-street,  Liverpool,  have  drawn 
up  and  issued  a  detailed  scheme  for  a  high-level  bridge 
over  the  Mersey,  rivalling  in  magnitude  the  great  bridge  at 
New  York.  The  bridge  is  designed  on  the  arch  suspension 
principle,  and  is  to  consist  of  three  spans,  each  of  l,l50ft.,  the 
centre  span  being  about  150ft.  above  the  river  at  high  water. 
The  plan  admits  of  a  roadway  40ft.  in  width  for  vehicular 
traffic,  and  a  footway  of  7ft.  6in.  on  either  side.  Above  is 
a  railway  for  electric  ti*amcars.  Exclusive  of  this  tramway 
line,  the  cost  is  estimated  at  £1,730,000.  The  promoters 
estimate  that  the  fact  of  the  bridge  being  available  night 
and  day,  whatever  the  state  of  weather  and  tide,  would 
lead  to  a  great  increase  of  traffic,  and  that  the  income  would 
be  not  less  than  £165,000  a  year. 

Workshop  Motors. — M.  Sartiaux,  who  has  charge  of 
the  workshops  of  one  of  the  large  French  railways,  having 
tested  a  large  number  of  machine  tools  driven  by  electricity, 
l^ves  the  following  interesting  list  of  currents  required  at 
115  to  118  volU: 

Running  empty.  Loaded. 

Lathe,  medium    C     amperes     ...   10  to  12  amperes 

„       small    3-5         „  ...     5  to    6         „ 

„      jeweller's  2*5         „         ...  4  „ 

„      small  polishing     3  „  ...  6  „ 

Drill  press,  small 2*5        „  ...  4  „ 

„         medium...     4  „  ...  6  „ 

„        large  radial     3  „  ...  7  „ 

Milling  machine 11-4         „  ...        15  „ 

Grindstone 4  „  ...  7  „ 

Band-saw 8  „  ...  9*5  „ 

Ventilator    7  „  ...  8  „ 

Crusher  and  mixer...   10  „  ...        11  „ 

The  current  used  in  the  shop  from  a  central  station  costs 
4'l8f.  per  day,  or  with  motor  expenses  5*18f.  Formerly 
the  gas-engine  used  cost  13f.  per  day,  besides  the 
attendant's  wages. 

BarglMT  AlmmBm — A  neat  and  simple  burglar  alarm 
coaUet  h^B  beea  brought  to  our  office  by  Mr.  Ben,  Towuley , 


who  has  registered  the  pattern.  Two  spring  contacts  are 
separated  by  a  thin  wooden  wedge ;  to  this  wedge  ii 
attached  a  length  of  whi[>cord,  and  this,  again,  can  be 
fastened  to  sash,  blind,  door,  or  what  not,  while  the  con- 
tacts are  screwed  to  the  fixed  sash  or  jamb.  Any  slight 
push  withdraws  the  wedge  and  starts  the  bell,  which  may, 
of  course,  be  outside  the  house  to  call  the  police  or  in  the 
occupier's  bedroom.  A  set  of  four  enterprising  burglars 
were  disturbed  a  little  while  ago  by  this  means  at  the 
bouse  of  Mr.  Hull  King,  of  Newstead-road,  Lee.  The 
burglars  had  broken  into  the  kitchen  and  regaled  them- 
selves with  bread  and  cheese  and  wine ;  but  on  attending 
to  their  business,  opening  the  hall  door  rang  a  bell,  and  the 
occupier's  party  cautiously  descended  to  see  the  house- 
breakers clearing  over  the  wall  without  further  booty.  A 
10  hole  indicator  has  been  now  put  up  to  show  the  exact 
room  in  which  the  alarm  rings.  Mr.  Townley  is  busy 
developinganumberof  such  useful  little  inventions  at  Nelsoo- 
street,  Greenwich,  and  is  placing  these  burglar  contacts  on 
the  electric  bell  market  at  favourable  rates. 

Use    of    Eleotrioity    in    Medioine.— Herr    Emil 

Braunschweig's  Electrotechnisches  Institut  at  Frankfort- 
onMain  seems  to  deal  mostly  with  the  application  of 
electricity  to  medical  purposes  ;  in  fact,  it  is  of  the  nature 
of  a  supply  institution  of  electro-medical  appliances,  and 
we  have  received  a  catalogue  showing  some  very  useful 
forms  of  such  apparatus,  Accumulator  batteries  seem  to 
have  become  favourites  for  supply  of  current,  though 
Gulcber  thermopiles  run  them  close  for  convenience  of 
use — a  thermopile  giving  3*5  volts  and  three  amperes, 
costing  160  murks  (or  shillings)  at  first,  and  |d.  an  hour 
for  maintenance,  would  seem  an  ideal  supply  for  the  labo- 
ratory of  an  electrical  medico.  Some  new  types  of  head 
springs  for  laryngscope  work  are  convenient,  and  cautery 
needles  of  several  dozen  kinds  valuable  in  their  way. 
Induction  coils  of  excellent  make  are  shown,  and  a  trans- 
former for  use  on  an  ordinary  town  circuit.  A  rather 
special  feature  seems  to  be  the  construction  of  stands  for 
holding  electrodes  which  can  be  applied  on  the  head,  neck, 
or  other  parts  of  the  body,  and  pictures  are  shown  of  the 
use  of  a  Wimshurst  machine  in  this  way.  Accurate  meters 
reading  milliamperes  are  included  in  the  Hat  of  apparatus. 

Gas  Power  for  Eleotrio  Ligtatinff. — In  the  search 

for  economy  of  electric  lighting,  sufficient  attention  has  not 
been  paid,  we  feel  sure,  to  the  production  of  electrical 
energy  by  large  gas-engines  driven  by  cheap  heating  gas. 
In  the  central  station  at  Morecambe  gas-engines  have  been 
used  with  good  effect,  and  it  would  be  interesting  if  the 
directors  or  engineers  of  this  installation  would  keep  before 
the  electrical  world  the  results  of  their  experience.  An 
installation  which  will  be  worthy  of  attention  also  in  this 
direction  is  that  for  lighting  the  new  railway  station  at 
Leicester.  The  Midland  Railway  Company  have  ordered 
a  set  of  the  Dowson  gas  plant  to  work,  burning  ordinary 
gas  coke.  The  power  generated  will  be  about  200  b.h.p., 
and  the  engines  will  be  of  the  Grossley  make.  This  in- 
stallation, undertaken  by  a  powerful  railway  company, 
serves  as  type  of  an  increasing  number  of  gas-engine 
electric  light  installations.  The  advantages  are  many — ths 
first  cost  is  not  excessive,  cost  of  running  is  kept  propor- 
tionate to  the  hours  of  running,  and  by  the  use  of  gas  coke 
smoke  is  reduced  to  a  minimum.  On  the  Continent  eminent 
engineers  have  been  studying  practically  and  with  suc- 
cess the  problem  of  driving  large  engines  by  gas,  and  direct- 
coupled  dynamos  and  gas-engines  driven  by  heating  gas  are 
at  work.  Instances  are  not  wanting  also  in  America,  and 
the  above  two  notable  instances  in  England  will  serve  to 
direct  attention  to  a  useful  and  convenient  form  of  electric 
installation. 
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Tommasi  Acoamulator. — The  most  recent  type  of 
accumulator  produced  by  M.  Tommaai  has  electrodeB 
enclosed  in  a  ri^id  or  elaabic  insulating  sheath  of  celluloid, 
ebonite,  indiarubber,  guttapercha,  etc.,  pierced  with 
Domerous  small  holes.  In  the  centre  is  a  lead  core  acting 
as  conductor,  and  in  contact  with  each  of  its  faces  is  a 
coating  of  lead  oxide  kept  in  shape  by  the  perforated 
sheath.  This  arrangement  doubles  the  capacity  for  equal 
weight.  The  liquid  is  five  or  six  volumes  of  water  to 
one  of  sulphuric  acid  at  66deg.  chemically  pure.  Com- 
mercial acid  is  not  exactly  this  strength ;  the  mix- 
ture should  be  verified— 20deg.  to  25deg.  Baum*,  It 
should  be  mixed  in  a  vessel  not  attacked  by  the  acid, 
and  when  cool  poured  in  till  the  electrodes  are  nubmerged 
1cm.  The  charge  can  take  place  at  five  to  six  amperes  per 
kilogramme.  The  full  charge  can  be  seen  by  bubbling  or 
tested  by  icidometer ;  the  density  increases  from  1  '1 5  to  1  '20, 
Thedischarge  varies  from  onetofouramperes  per  kilogramme, 
and  should  be  stopped  when  the  potential  decreases  to 
1*7  volts  per  cell.  The  Tommaai  accumulators  can  stand 
without  inconvenience  discharges  of  six  to  eight  amperes  per 
kilo  in  cases  of  variable  discharge,  even  over  a  certain 
time.  The  boxes  are  of  hard  wood,  rendered  watertight  by 
a  coating  of  celluloid.  Tbey  stand  any  ordinary  shocks. 
They  are  covered  and  fitted  with  a  window.  The  celk 
require  little  attention,  not  being  subject  to  fall  of  active 
caaterial  at  short  circuit.  Tbey  should  be  placed  in  a  dry 
place  on  oil  insulators.  To  give  an  idea  of  the  great  capacity 
of  the  Tommasi  cell,  the  following  comparison  is  given  : 

Ampere-hours  per  kilo- 
gramme of  electrode. 

Tudor     3-52 

Haeen    374 

Oerlikon     616 

Tommasi  (normal)    25*0 

„          at  3  to  4  amperes  per  kilo- 
gramme of  electrode   20'0 

The  Tetephoae  and  the  Medioal  Profession. — 

A  great  row  has  been  created  in  Sheffield  by  the  sudden 
cutting  off  of  Dr.  Dyson,  one  of  their  noted  doctors,  from 
the  exchange.  It  seems  that  Dr.  Dyson  subscribed  to  the 
old  exchange,  and  when  the  National  Telephone  Company 
took  It  over  a  new  agreement  was  drawn  up.  Dr.  Dyson 
objected  to  the  clause  that  there  was  no  undertaking  on  the 
part  of  the  company  to  repair  any  damage  in  the  case  of  way- 
leaves.  His  roof  WAS  several  times  damaged, and  the  company, 
though  written  to,  did  not  attend  to  the  repairs.  Last 
week  the  manager  rang  him  up,  asked  if  he  would  sign,  and 
on  being  told  **  Not  until  the  wayleaves  clause  was  settled," 
promptly  cut  him  off,  to  the  danger  of  many  of  his  patients 
and  the  inconvenience  of  the  whole  medical  profession  of 
Sheffield.  A  meeting  of  doctors  was  called,  and  Mr. 
Arthur  Jackson  moved,  "  That  this  meeting  of  the  members 
of  the  medical  profession  in  Sheffield  in  view  of  the  action 
taken  by  the  National  Telephone  Company  in  removing 
their  instrument  from  Dr.  Dyson's  house  in  Westbourne- 
road  at  half-an-hour's  notice  in  consequence  of  a  dispute 
as  to  th e  te rms  of  the  n e w  agree m en t  be t w ee n  the 
company  and  their  subacribers,  and  in  view  of  the  serious 
consequences  dependent  upon  such  action  by  the  company 
in  case  of  emergency  and  in  the  general  work  of  the  profes- 
sion, protests  in  the  strongest  possible  manner  against  the 
possibility  of  such  action  being  taken  on  the  part  of  the 
company  with  regard  to  any  member  of  the  profession  in 
the  future  for  any  other  cause  than  that  of  failure  to  pay  their 
annual  subscription."  The  resolution  was  carried  unani- 
mously. Mr  Browning  moved,  "That  Dr.  Dyson,  Mr.  S, 
Snell,  and  Dr.  J.  W.  Martin  be  a  sub-committee  to  look 
into  and  consider  the  agreement,  and  report  to  a  future 
meeting  of  the  profession."     lie  said   he  should  like  to 


know  whether  it  was  desirable  to  open  np  the  whole  ques- 
tion and  QODsider  the  advisability  of  a  competing  telephone 
company.  The  resolution  was  carried.  Mr.  Jackson  ad- 
vised those  who  had  not  signed  the  agreement  to  refrain 
from  doing  so  until  the  8ub-committee  had  reported. 

Eleotric  Root  Grnbher. — Grubbing  is  the  term  for 
pulling  up  tree-stumps  by  the  roots,  and  this  operation  is 
now  being  accomplished  at  Otford,  in  Kent,  by  electricity. 
The  inventor  of  the  electric  grubber  is  Mr.  Freeman,  whose 
Invicta  Works  are  very  pleasantly  situated  at  Otford,  on 
the  River  Darentb,  the  water  of  which  in  passing  yields  the 
necessary  power  for  driving  the  generating  plant,  as  wall  as 
the  many  other  machines  connected  with  his  businese.  This 
business  is  a  varied  one,  as  the  proprietor  says  "  there  are 
few  jobs  turned  away,  and  the  more  out  of  the  way 
they  are,  the  better  we  like  them,  as  yielding 
greater  interest  and  profit.^'  The  works  are  un- 
pretentious, Mr.  Freeman  having  taken  them  as 
an  old,  ruinous,  and  dilapidated  flour  mill,  simply  on 
account  of  the  water  power,  which  is  now  being  turned  to 
such  interesting  and  profitable  use.  The  lighting  machine 
is  a  small  Gramme  of  the  old  type,  installed  same  four  or 
five  years  since,  duriag  which  time  it  has  done  good 
service.  A.  second  generator  is  used  for  experiments  in  elec- 
trical ploughing,  threshing,  etc.  Mr.  Freeman  is  an  enthusiast 
in  these  matters,  and  thinks  electric  agriculture  has  a  great 
future  before  it,  as  it  will  undoubtedly  prove  itself  to  be  more 
efficient  and  economical  than  either  horse  or  steam  power 
as  at  present  applied,  saving  the  carting  of  all  coal  and 
water,  and  where  water  power  can  be  turned  to  account 
being  very  much  less  for  running  expenses.  The  third 
dynamo,  giving  15  to  19  kilowatts,  is  used  for  generating 
current  for  supplying  the  grubbing  apparatus  at  the  top  of 
the  Polhill,  some  two  miles  distant.  It  requires  about 
25  h.p.  to  drive  it  at  its  maximum,  although  not  more  than 
one-third  of  this  is  usually  required.  The  current  is  taken 
by  overhead  wires  on  telegraph  [>ole3  to  the  motor  on  the 
grubber  carriage.  At  the  top  of  the  hill  several  acres  have 
been  already  grubbed.  The  ground  is  being  cleared  for  the 
purpose  of  constructing  one  of  a  series  of  large  forts  for  the 
protection  of  London.  The  motor  drives,  by  means  of  belting 
and  suitable  gearing,  a  capstan  upon  which  is  coiled  a  few 
turns  of  a  very  strong  steel- wire  rope.  A  heavy  chain  is 
attached  to  the  tree  roots,  and  as  the  motor  is  set  to  work 
and  the  rope  exerts  its  force,  the  roots  come  up  quietly  one 
after  the  other.  The  installation  is  an  interesting  example 
of  the  application  of  electric  power  to  country  work. 

Eleotrio  Light  Plant. — A  firm  that  is  rapidly  taking 
front  rank  in  manufacture  of  electric  light  engines  is  that 
of  Messrs.  G.  E.  Bellias  and  Co.,  of  Birmingham,  who  now 
send  ua  a  new  edition  of  their  catalogue,  Tbey  give  on 
the  first  page  an  imposing  list  of  ships  supplied  for  the 
British  navy,  with  electric  light  machinery  and  an  illustra- 
tion of  three  seta  of  ship  plant  for  the  United  States 
Government  of  200,  300,  and  400  ampere  capacity  at 
80  volts  and  320  revolutions.  A  single-cylinder  dynamo 
engine  is  largely  used  for  small  installations,  say,  5  h.p. 
to  30  h  p,  at  801b.  pressure.  The  usual  type  for  large 
installations — thai  is,  8  to  32  kilowatts— is  a  double- 
cylinder  engine,  direct  coupled  to  dynamo.  Central-valve 
engines  with  expansion  governor  are  supplied  for  still 
larger  sets,  and  an  iliuatration  is  shown  of  one  out  of  eight 
sets  supplied  by  the  firm  to  the  new  Cunard  mail  steamers 
"  Campania "  and  **  Lucania "  ;  these  were  designed  to 
develop  65  b.h.p.,  at  275  revolutions.  They  repre- 
sent the  latest  practice  for  lighting  of  large  steamers,  and 
are  equally  well  adapted  for  central  stations  and  other 
large  installations.  A  speciality  is  made  of  the  Belliss 
double-acting  high-speed  engine,  10  h.p.  to  50  b.p.,  about 


500  revolutions  per  minute.  These  engines  are  very  silent, 
and  are  aUo  made  enclosed.  Air-compressiD^  enginea  is  a 
I  special  branch  of  the  firm's  work,  and  a  gas  compressor 
engine  for  compressing  coal-gas  for  train-lighting  purposes 
ifi  shown.  Various  pumps  and  air-circulating  engines  arA 
such  as  would  be  required  in  central  installations.  A  vertical 
surface  condenser,  suitable  for  use  with  any  kind  of  engine, 
forms  a  convenient  combination  where  additional  economy 
is  required  in  electric  light  engines,  or  the  water  supply  for 
the  boiler  is  bad.  Messrs.  Betliss  are  also  giving  attention  to 
the  manufacture  of  electric  fans,  and  have  in  course  of  con- 
struction a  number  of  large  ventilating  fans  arranged  for 
quiet  and  continuous  running.  They  are  busily  engaged 
in  marine  work,  and  a  photograph  is  given  of  H.M.  sbifi 
"  Rarrakatta  " — a  torpedo  gunboat — the  whole  machinery 
of  which  was  designed,  made,  and  fitted  by  Messrs.  Belliss, 
The  catalogue  concludes  with  description  and  illustration 
of  several  types  of  modern  boilers  made  by  the  Krm, 
amongst  others,  a  set  of  fine  Lancashire  multitubular 
boilers  for  the  pumping  station  at  the  East  and  West  India 
DockSj  Tilbury. 

Rival  niaminants. — It  is  somewhat  instructive  to 
observe  the  different  complexion  that  the  progress  of  events 
has  thrown  on  the  attitude  of  che  gas  towards  the  electric 
industry.     At  one  time,   not  so  long  ago,   gas  engineers 

t  regarded  their  olectrfcal  ccnifrhrcs  with  a  feeling  somewhat 
akin  to  ridicule.  Nor  was  the  cause  of  this  far  to  seek. 
This  '*  new  iltuminant "  threatened  to  be  a  rival  that  must 
be  reckoned  with,  but  its  exponents  were,  as  a  rule,  men 
who  had  not  been  through  the  mill  of  practical  experience 
of  mechanical  engineering,  and  were  pioneering  a  new 
industry  without  a  knowledge  of  this  branch  of  their 
subject,  which  has  since  proved  to  be,  if  anything,  the  more 
important.  What  is  the  position  to-day  ?  Gas  engineers 
are  realising  that  the  central  electric  lighting  station  has 
come  to  stay.  An  appreciation  of  the  difficulties  to  be 
overcome,  and  the  rapid  development  of  a  new  industry, 
haa  brought  to  the  ranks  of  electrical  enginooring  men 
with  a  thorough  grasp  of  their  subject,  who,  with  the  light 
of  past  failures  and  their  own  engineering  experience  to 
guide  them,  have  been  able  to  avoid  those  pitfalls 
which  brought  the  pioneers  to  grief  and  the 
industry  into  disrepute.  The  gas  industry  has  now 
to  deal  with  trained  and  skilled  oloctrical  engineers 
determined  to  make  their  work  a  success,  and  with  the 
necessary  knowledge  to  do  it.  Central  stations  are  spring 
iiig  up  in  every  largo  town,  and  gas  engineers  have  perforce 
to  recognise  the  importance  of  the  rivalry.  Perhaps  the 
most  significant  sign  of  the  times  is  the  number  of  firms 
interested  in  the  gas  industry  who  have  opened  an  electrical 
department.  There  are  few  towns  of  any  size  who  have 
not  discussed  the  question  of  electric  lighting,  and  the 
contracts  that  have  already  been  given  evidence  that  the 
amount  of  capital  invested  in  the  industry  is  rapidly  on 
the  increase.     Can  gas  engineers  participate  in  the  good 

I  time  that  is  coming  ?  As  far  as  house-wiring  and  general 
installation  work  is  concerned,  they  have  done  and  are 
doing  a  large  share  of  the  work ;  but  for  central-station 
contracts  we  do  not  think  that,  for  the  present  at  any 
rate,  their  competition  need  be  reckoned  with.  There 
is  yet  the  question  of  the  dual  supply  of  gas  and  electric 
light  to  be  fought  out  by  the  gas  companies.  In  towns 
owning  their  own  gasworks  the  Gas  Committee  haa  in 
several  cases  become  the  "Gas  and  Electricity  Committee,'' 
and  the  rival  illuminants  work  in  harmony.  Whether 
they  can  be  made  to  do  so  with  the  gas  companies,  or 
whether  the  companies  care  to  try  to  attempt  it,  remains  to  be 
seen,  although  abroad  it  has  been  successfully  done  in  many 

CBSC8.     The  moat  rational  method  is  for  the  two  industries 


to  work  hand-in-hand.     Experience  shows  that  in  reality  a 

central  station  is  the  best  friend  a  gas  company  can  have. 
In  every  case  the  consumption  of  gas  has  increased,  where 
electricity  and  gas  are  in  competition,  the  demand  for  a 
better  light  being  at  once  evident. 

An  Elevated  Railway  ia  Naples.— A  remarkable 
scheme,  which  may  be  regarded  as  unique,  haa  been  laid 
before  the  Syndic  and  Town  Council  of  Naples  for  the 
constniction  of  an  elevated  railway  in  that  town,  and  a 
concession  for  the  carrying  out  of  which  has  recently  been 
granted.  The  project  is  due  to  Signor  Adolf  o  A  vena,  80, 
Rione  Amedeo  Villimo  Esti,  Naples,  and  with  whom  Signor 
Fantoni,  of  the  Galleria  Umberto  L,  is  concerned  in  the 
matter.  The  railway  will  place  the  handsome  and  populous 
centre  of  the  town  near  to  the  Via  Koma — in  fact,  the 
centre  of  Neapolitan  life  and  business — in  communication 
with  the  Corso  Vittorio  Emmanuele,  the  San  Martino  Hill, 
and  the  elevated  part  of  the  town  known  as  the  new  Rioue 
del  Vomero.  At  present  access  to  these  districts  is  difficult 
owing  to  the  narrow,  winding  little  streets,  many  of  which 
are  only  passable  for  pedestrians.  The  line  will  be  carried 
on  two  metallic  viaducts,  one  arranged  at  a  higher  level 
than  the  other,  and  each  having  a  double  way.  Each  pas- 
sage will  be  independent  of  the  other,  one  forming  a  course 
for  electric  cars  and  the  other  being  reserved  exclusively  for 
foot  passengers.  The  first  viaduct,  of  a  length  of  IJSOft., 
will  commence  in  a  masonry  tower  325ft.  high,  in  the  Via 
Roma,  opposite  the  Via  S.  Brigida,  and  will  terminate  in 
the  base  of  a  second  metallic  tower  490ft.  high,  to  be  built 
in  the  Cariati  Gardens  in  the  Corso  Vittorio  Emmanuele, 
The  second  viaduct,  starting  out  of  this  metallic  tower  a 
certain  distance  below  ita  summit,  will  pass  over  the  San 
Martino  Hill  and  terminate  on  the  level  at  the  new  Rione  del 
Vomero.  Thus  the  metallic  tower  will  form  the  connecting 
link  between  the  two  viaducts,  which  will  be  carried  on  11 
pyramidical  metal  columns  or  towers  having  masonry 
foundations.  Three  of  these  will  be  erected  on  the  San 
Martino  Hill,  and  the  remainder  will  be  built  in  and 
will  project  through  the  roofs  of  buildings  to  be  ac- 
quired for  the  purpose.  The  arrangement  of  the  viaducts 
will  not  in  any  way  interfere  with  the  actual  conditions 
of  the  streets.  Each  of  the  two  towers  will  contain  stair- 
cases for  ascents  and  descents,  and  also  two  platform  lifts. 
The  electric  cars,  after  running  along  either  viaduct,  will 
be  automatically  placed  upon  the  lifts  for  hoisting  or 
lowering  passengers,  who,  hiving  once  taken  a  seat  in  the 
car  at  one  of  the  termini,  will  be  conveyed  to  the  other  end 
of  the  line  in  eight  minutes  without  the  necessity  of  changing 
seats.  A  small  charge  will  be  made  during  the  day  to  foot 
passengers  along  what  would  be  "the  most  fantastic  passage 
in  the  world,''  whilst  during  the  night  the  way  would  be  free. 
With  three  electric  cars,  each  ca|)able  of  accommodating 
96  persons.  It  will  be  possible  with  a  10  minutes'  service  to 
carry  about  22,000  persons  in  a  day  of  19  hours.  The  generat- 
ing stations  for  both  lighting  and  power  will  be  situated  in 
Via  Roma  and  at  the  new  Rione  del  Vomero.  liestaurants 
and  observatories  are  to  be  arranged  on  each  tower.  Signor 
Avena  estimates  at  £196,000  the  total  cost  of  carrying 
out  the  undertaking,  including  the  acquisition  of  property, 
masonry  work,  constructive  iron  and  steel,  machinery,  and 
provision  (£18,700)  for  contingencies.  An  elaborate  calcu- 
lation as  to  the  present  movement  of  traffic  between  the 
districts  to  bo  served  by  this  railway  shows  that  an  average 
daily  sale  of  14,000  tickets  at  a  mean  of  2d.  each  may  be 
expected.  This  would  bring  in  an  annual  revenue  of  over 
£42,000,  which,  after  deducting  all  working  expenses, 
taxes,  maintenance,  and  providing  for  redemption,  would 
yield  a  net  return  of  over  18  per  cent,  on  the  invested 
capital. 
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AITEBNATE-CURRENT  TRANSFORMER  DESIGN. 

BY  R,  W.  WKEKE3,  WHIT.SCH.,  A.M.I.C.E. 

fCantinutd  from  page  602.) 

FxTsi  Design. — This  shall  be  of  the  long  Bfaell  type  having 
a  square  core.  This  form  of  transformer  is  largely  used 
both  on  the  Continent  and  in  England,  but  the  difPereut 
makers  use  various  methods  of  building  up  the  core  and  of 
winding  the  copper  circuits.  Wo  will  assume  that  a  4in. 
core  is  required,  and  that  the  general  outline  of  the  iron 
circuit  is  that  shown  in  Fig.  6.  The  gross  area  of  the 
section  of  the  core  is  then  15*4  square  inches,  and  allowing 
for  85  per  cent,  of  the  space  being  taken  up  by  the  iron, 
this  gives  a  core  area  of  131  sauare  inches,  or  84*5  square 
centimetres.  Adding  up  the  lengths  of  the  various  parts 
we  get  a  total  of  48in.,  which  gives  a  volume  of  630  cubic 
inches  of  iron,  weighing  1761b. 


An  even  number  of  turns  must  be  used  for  convenience, 
and  bonce  76  will  be  nearest  to  the  number  required.  It 
is  always  well  to  calculate  the  secondary  first,  and  to 
obtain  an  even  number  of  turns  in  it,  as  it  is  not  well  to 
introduce  half  and  quarter  turns  in  either  of  the  windings. 
We  get  number  of  turns  on  the  primary  from  the  ratio  of 
the  voltages. 


Thus 


-!l  = 


2,000 
102' 


76  X  2,000 
102 


=  1,490. 


The  next  step  to  be  considered  is  the  arrangement  of  the 
copper  circuit.  It  is  found  that  if  the  coils  are  wound 
separately  and  placed  one  at  either  end  of  the  core,  as 
shown  in  Fig.  1,  a  large  magnetic  leakage  takes  place  at 
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Now  the  total  iron   loss  was  to  be   150  watts,  so  that 
the  loss  in  hysteresis  and  Foucault  currents   for  lib.  of 

iron  is  — -  =  *85  watt.    From  the  curve,  Fig. 

176 
be  seen  that  this  corresponds  to  an  induction 
3,600  lines  per  square  centimetre. 

Hence  the  toUl  flux  F  =-  3,600  x  84*6, 
=  304,000. 


4,  it  will 
of  about 


full  load.  This  causes  a  drop  in  the  voltage,  which  is  very 
objectionable,  as  explained  above.  There  are  several 
methods  of  obviating  this  defect,  and  one  is  to  split  the 
two  windings  into  sections,  which  are  placed  alternately 
along  the  core,  Fig.  8.  In  this  way  the  demagnetising 
effect  of  the  secondary  is  not  collected  to  one  part  of  the 
core,  and  by  the  subdivision  the  magnetic  leakage  is  re- 
duced to  reasonable  limite.  So  in  this  transformer  we 
will  make  four  segments  in  the  secondary,  and  interleave 
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From  this  we  can  now  by  aid  of  (1)  determiuo  the 
number  of  turns  required  in  both  windings.  For  the 
secondary  we  have — 

L^o  -  4  46  F  T,  n  10-» 


tf^  =  102.  F  = 
102 


304,000,  n 


and  in  this  case 
100; 


4'45  X  100  X  304,000 


X  10^=  75  6. 


them  with  four  of  primary  wire.  The  necessary  radial 
insulation  will  be  about  that  shown  in  Fig.  7,  and  the 
depth  of  winding  we  may  assume  to  he  If  in.  The  mean 
circumference  of  the  winding  will  then  be  r97ft.  =7r. 

Designing  the  primary  first  and  using  round  wire  for  it, 
we  get  from  (4) 


d 


=ys 


IT  11-75 


e 


10- 
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Here  t  =  3  amperes  ; 

Tj  ^  1,490  turns  ; 

rr  =  l*97ft     ^-20  volte  =  1  per  cent ; 

/   =  2.940ft.; 

...rf^    /3x  1,570  X  197  xll'75^^. 


>  072. 


Thus,  wire  72  mils  diameter  will  give  the  1  per  cetit. 
loBB  at  full  load.  The  insulation  and  clearance  required 
in  winding  would  bring  the  pitch  of  the  wire  up  to  90 
mils.      Dividing  the  depth  of    winding  by  this,  we  get 

— _  =  19*4  as  the  number  of  layers  which  could  be  got 

in.  In  each  segment  of  winding  it  is  well  to  have  a  sub- 
division, BO  that  each  half  can  be  wound  separately  from 
the  bottom.  This  gives  greater  insulation,  and  less  differ- 
ence of  potential  between  adjacent  wires,  than  winding 
all  in  one  division  and  bringing  out  the  inside  end.     So 

there  should  be  — —  turns  to  each  segment  of  primary 
4 

wire  =  37w'5,  and  half  this  number  in  each  com- 
partment. As  it  ie  well  to  work  to  even  numbers  where 
poesible,  we  could  wind  five  compurlmente  with  19  layers 
of  10  turns  and  three  compartments  with  13  layers  of  10 
turns,  which  would  give  the  total  number  required.  The 
actual  length  of  core  taken  up  by  the  primary  wire  will  be 
8  X  10  X  '090^  7'2in.  As  the  mean  length  of  turn  may  be 
altered  in  the  final  adjustments,  the  other  details  as  to 
weight  of  copper,  resistance,  etc.,  will  be  left  till  the  actual 
dimensions  are  fixed. 

Proceeding  with  the  secondary  copper,  which  is  best 
wound  in  a  rectangular  section,  we  use  the  formuh^  in 
group  3. 


The  sections,  S,  in  square  inches  = 

In  this  case  i^  =  60  amperes ; 
T^  =  76  ; 


io  Ta  n-  9-2 


io-«. 


so  that 


.•.S  = 


a  =  1,  and  TT 
I  =  150ft. 


1-97  as  before 


60  X  76  X  1-97  X  9*2 

1 


X  10-**  =  -083  sq.  in. 


The  number  of  turns  (76)  cannot  be  divided  exactly  by 
8 — the  number  of  compartments — ao  that  we  must  have  a 
different  number  of  turns  in  some  of  thorn.  Thus,  if  we 
wind  each  segment  with  19  turns — one  compartment  having 
10  turns  and  one  nine — we  shall  get  the  total  number 
correctly.     In   this  case  it  will  be  best  to  use  tape  and  to 

allow  for  10  layers.     Thu8»  — tjj—  give  the  thickness  of 

the  tape  and  the  insulation  —  *175in,  Allowing  35  mils  for 
insulation,  this  leaves  *140in.  for  depth  of  copper  and  tape; 
(*140in.  X  *600in.)  will  give  the  section  required.  This 
insulated  tape  will  thus  measure  {*175in.  x  '635in.),  and 
the  length  of  core  taken  up  by  the  secondary  will  be 
8  X  '635  -  51in. 

Insulating  flanges  are  required  between  the  segments 
and  also  between  the  two  compartments  of  each  segment. 
The  space  taken  up  by  these,  with  the  necessary  winding 
clearance,  will  be  about  2in.  The  end  flanges  will  be 
thicker,  and  clearance  will  be  required  between  them  and 
the  yoke  which  will  account  for  another  inch.  Thus  we 
get  for  the  length  of  core : 

Primary  wire 7'2 

Secondary  wire 61 

Flanges  and  clearances 3*0 

15-3 

Say,  15'5in.  in  between  yokes.  This  only  makes  the  trans- 
former half  an  inch  shorter  than  the  rough  sketch,  Fig.  6. 
From  Fig.  7  we  see  that  the  space  allowed  between  core 
and  yokes  is  just  that  required,  so  that  the  length  is  the 
only  dimension  needing  alteration.  The  copper  circuit 
calculations  will  therefore  hecorrect.andwill  not  need  altera- 
tion, as  might  have  been  the  case  if,  for  instance,  the  depth 
of  winding  had  to  be  increased  owing  to  the  wire  taking  up 
too  groAt  A  length  on  the  core.  We  will  therefore  proceed 
to  carefully  cAlculate   the    iron    lofises  and   magnetising 


current.    Assuming,  as  before,  that  the  total  aection  of  the 
two  yokes  together  is  equal  to  that  of  the  core,  the  volume 
of  iron  =  13*1   x  47in,  =  616  cubic  inches,  or  172'6lb. 
For  Tj*  76,  the  exact  F  from  (1)  is  302.000  C.Q.S.  lin 

therefore  y^  302.000  ^3  jqq^ 

84-5 

From  curve  4  this  corresponds  to  a  logs  of  '84  witt 
pound,  so  that  the  total  iron  loss  is  172*5  x '84  — 144*8 
watts.     From  this  we  get  that  the  current  required  by  the 

iron    losses  at    open   circuit=^ =»  0724   ampere 

^  2,000  ^ 

Fig.  3. 

The  next  step  is  to  calculate  i^x,  the  current  rec^uired  by 
the  permeability  of  the  ii-on.  This  is  got  by  means  of  the 
formula  (2) : 


he 

.1 


«f*  = 


1^1 


H-'^i 


1-76 


For  this  transformer,  /,  the  mean  length  of  the  magneti 
path  in  centimetres,  is  123 ; 

|8  =  3,580  ; 

/I  at  this  induction,  from  Fig,  5  =  1,960 ; 

r,  =  1,490; 

.'.  iu  =  3,580  x  123 ^  .^ggg  ampera 

1,960  X  1.490  xl76  ' 

As  from  Fig.  3,  t,,  and  i^  are  the  two  sides  of  a  right- 
angle  triangle,  we  obtain  the  magnetising  or  no-load  current 
by  taking  the  square  root  of  the  sum  of  the  squares  of  these 
two.     Thus : 


•11-  +  »M  "^ 
=    V-07242  + 


M 


•0858«; 

« '112  ampere ; 

which  is  3'74  per  cent,  of  the  full-load  current   in   the 
primary. 

Now,  completing  the  details  for  the  primary  copper  by 
aid  of  (4),  we  get  the  resistance  from 

^      JTT,  11-75 


^ 


10-«; 


^  1-97  X  1,490  X  1175  ^^^^  , 
•072x072  ' 

-  6-69,  say  6'7  ohms. 
It  will  be  seen  that  when  the  full   primary  current  of 
three  amperea  is  flowing,  this  gives  a  loss  of  20  volts  as 
intended. 

The  weight  is  now  obtained  from 

g^d'-T  Tj  3-02; 

placing  the  respective  values  of  d^  tt,  and  t^  we  get  p'»  461b. 
The  secondary  is  next  treated  in  the  same  way  by  aid  of 
(3),  which  applies  for  strip  or  any  wire  when  the  section  is 
known. 


I 

4 


Hence 


r  = 


T,  TT  9-2    jQ. 


S 


^.  ^  76  X  1-96  X  9-2 


or,  placing  in  the  value  as  determined  above, 

lo-^ 

•083 

=  0166  ohm. 

This   when   multiplied   by   60  amperes,  the  maximum 
current,  gives  us  a  drop  of  one  volt.    This  forms  a  check  on 
the  accuracy  of  the  previous  work,  in  which  the  one  volfc^ 
droi}  was  assumed. 

The  weight,  g,  equals  S  t^  tt  x  3*85,  and  so 
g  =  083  X  76  X  1*96  X  3-85, 
=  47-5lb. 

Now  collecting  the  details  of  the  design  together,  we  get^ 
the  following  list : 

Sic-Kihwatl  TTaTisformer,  Shell  Type. — Eatio  of  transforma' 
tion.  2,000/100  volts;  ^^  =  100. 

Core,  4in.  square  ;  area  of  iron,  84'5  square  centimetres 
IB  =  3.580,  F  =  302,000,  /  =  123. 
Prirmry:  t,  =  1,490.     tt  -  196. 
Conductor,  72-mil  wire  wound  in  four  segments  of   two" 
divisions,  as  follows. 


9    volt ; 

it^l 
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5  divisiona  of  19  layers  of  10  turnR. 


18 


10  turns. 


Maximum  depth  of  winding,  TTin. 
r  =  67  ohms ;  loss  =  1  per  cent  ;  weight,  461b. 
iie<^mdaTy  :  t^  =  76.     tt  =  1*96. 

Conductor,   atrip   (*140in.  x   'eOOin.),    wound    in    four 
segments  of  two  divisions,  as  follows  : 


4  divifliona  of  10  layers  of  1  turn,  &nd 
4         „         ,,     9      „      „  1  turn. 


H  segn 

H      Maximum  depth  of  winding,  1*7 5io. 

H      r  =  *0166  ohm;  loss  =  1  percent  ;  weight,  47'51b. 

I      Losses — Iron   1448  watts,  or  2*42  per  cent. 

H  Copper^  primary...       60  ,,       1  „ 

^ft         Copper,  secondary       60  „       1  ,, 

r 

■      T 


264-8  watts. 
Therefore  the  efficiency  at  full  load  = 
=  95  6  per  cent- 


6,000 
6.264-8' 


I 


The  watts  wasted  in  the  Iran  at  no  load  are  144*8,  and 
the  apparent  watta  at  no  load  -  2,000  volta  x  '112 
ampere  =  224  watts. 

So  the  power  factor  in  this  case  =    ^  *648. 

^  224 

The  weight  of  iron  =  172'51b,,  at  4d.  per  pound  =   57*56. 
„        copper  =   93'5lb.,  at  lOd,  per  pound  =   78*0a, 


Total 2661b.  135-5e. 

Dividing  by  the  output,  we  find  that  the  results  have 
been  obtained  by  using  44'31b.  of  copper  aiid  iron  per  kilo- 
watt, and  at  a  cost  of  22'6s.  for  the  materials ;  also  that 
the  ratio  of  weight  of  copper  to  weight  of  iron  =  *55. 

(To  be  eonhnued. ) 


LEEDS. 


I 


YORKSHIRE  HOUSE-TO-HOUSE  ELECTRICITY  COMPAKY. 

(Cimtintted  frmn  page  513.) 

Injection  condensers  are  employed  in  conjunction  with  the 
engines,  the  air-pumps,  condenser,  and  hotrwell  being  formed 
in  one  casting  and  fixed  to  the  bed-plate  at  thebackof  the  low- 


smaller  engine  details  are  as  follows:  Speed,  120  revo- 
lutions; maximum  at  1401b.  steam  praseure,  125  i.h.p.; 
high-pressure  cylinder,  lOin.  diameter;  low-pressure  cylinder, 
18in.  diameter;  stroke,  20in. ;  flywheel,  10ft,  The  fly- 
wheels of  the  engines  are  grooved  for  rope  driving,  this 
being  found  by  far  the  most  easy  and  economical  method 
of  working,  10  ropes  of  l^in.  diameter  being  employed. 

Dynamos. 
The  alternators  are  of  the  Lowrie-Parker  type,  as  laid 
down  at  West  Brompton,  Madrid,  Dublin,  Eastbourne,  and 
Brighton.  They  may  be  described  as  multipolar  alternating- 
current  dynamo-electric  machines.  Although  alternators 
made  under  these  patents  have  occupied  for  some  years  a 
place  in  alternate-current  supply,  it  is  claimed  that  the 
dynamos  in  the  Leeds  works  have  many  points  of  improve- 
ment over  the  earlier  machines.  The  working  electrical 
pressure  is  2,000  volte,  and  as  in  the  case  of  the  engines,  so 
in  that  of  the  alternators,  a  good  working  margin  is 
allowed  ;  the  insulation  resistance  between  the  coils  and 
the  frame  is  not  less  than  15  megohms.  The  armature 
and  field  -  magnet  conductors  do  not  carry  more 
than  2»000  amperes  per  square  inch  of  section.  Uni- 
form with  all  the  rest  of  the  work,  and  in  order  to  pro- 
vide for  the  perfectly  safe  working  of  the  plant  at  every 
point,  the  terminals  to  which  the  high-tension  mains  are 
connected  are  securely  boxed  in  by  polished  wood  lagging, 
so  that  they  cannot  be  touched  except  by  the  proper  official. 
The  cables  are  led  away  from  these  terminals  in  suitable 
trenches  formed  underground,  the  trenches  being  made 
accesaible  by  wooden  traps  let  in  the  floor.  The  exciters 
for  these  alternators  are  driven  by  ropes  from  a  grooved 
pulley  on  the  alternator  shaft,  and  are  each  of  ample  size 
to  generate  a  current  sufficient  to  excite  the  fields  of  the 
corresponding  alternator  without  overheating.  The  exciting 
current  for  the  alternators  is  about  30  amperes  at  a  pressure 
of  120  volts  for  the  100-kilowatt  machines,  and  30  amperes 
at  60  volts  for  the  50-kilowatt  machines.  A  special  feature 
with  all  these  alternators  is  that  the  grooved  pulleys  are 
not  allowed,  as  in  the  earlier  machines,  to  overhang,  but 
are  supported  by  outside  bearings,  which  give  a  solidity 
and  ease  in  working  which  amply  repays  the  blight  extra 
cost  on  the  first  outlay  and  the  after  cost  of  lubrication. 
The  bearings  are  all  lottg  and  have  large  surface^  and  are, 
moreover,  provided  with  a  water-jacket  and  water  fittings 
for  use  on  emergencies.  The  machines  are  all  provided 
with  slide  rails,  by  which  they  can  be  shifted  without  being 
taken  off  their  foundationa. 


ElerfttloD  :  BnfflnM  ud  DyDunos.— Leeda  InitalUtloa. 


I 


Iireaaure  cylinder,  the  air-pump  being  coupled  direct  to  the 
ow  pressure  piston-rod  working  through  the  back  of  the 
cylinder  cover.  A  great  deal  of  care  has  been  exercised 
in  providing  for  the  lubricating  arrangements,  the  supply 
of  oil  being  regulated,  caught  after  Brat  use,  conveyed  to  a 
suitable  reservoir,  filtered,  and  used  again,  thua  greatly 
economising  this  too  often  fruitful  source  of  waste.     The 


SWITCHROOM. 
In  the  Bwitchroom  there  is  a  magnificent  display  of  the 
most  modem  appliances  for  the  purpose  of  controlling  the 
circuits  and  maintaining  the  voltage  on  the  lamps  free  from 
variation.  The  engineers  of  the  works  claim  that  the  switch- 
board is  unequalled  by  that  of  any  similar  works  in  Europe. 
It  is  constructed  under  the  LowrieUall  patents,  and  on  the 
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lines  of  that  of  the  works  at  We&t  Broxnpton,  also  erected  by 
Hammond  and  Co.,  and  provides  in  the  simplest  possible 
manner  for  the  putting  on  and  off  of  the  various  circuits 
and  dynamos,  any  circuit  and  any  dynamo  being  inter- 
changeable. It  also  provides  the  special  apparatus  known 
as  a  synchronising  board,  which  is  necessary  when  the 
alternators  are  run  in  parallel  or  when  the  load  is  changed 
over  from  one  alternator  to  the  other.     The  plant,  bow- 


developod  in  practice— for  instance  :  the  LownVHall  fault 
detectors,  which  formerly  were  inserted  from  time  to  time 
by  means  of  a  teat  plug  to  prove  whether  there  was  leakage 
on  the  mains,  are  now  a  permanent  part  of  the  switchboard 
arrangement.  On  the  switchboard  will  also  be  found  the  Gay 
paralleling  device,  by  which  means  the  plant  is  efficiently  pro- 
tected should  any  breakdown  of  a  section  of  the  plant  occur. 
The  trenches  containing  the  cables  lead  into  the  switchroom 


riuii  ol  M.„:.,. 


j  uamo  Rooiii.~t««di  Inittllitton. 


ever,  is  designed  so  that  it  can  be  run  continuously  in 
parallel.  While  a  great  deal  of  discussion  has  gone 
on  on  the  subject  of  running  alternators  in  parallel, 
it  is,  we  believe,  the  claim  of  the  company's  engi- 
neers that  only  in  the  works  laid  down  by  them  in 
England  is  it  the  regular  practice  to  run  in  parallel,  by 
which  meauB  a  i^reat  economy  in  work  is  effected.  Like 
the  rest  of  the  plant,  the  switchroom  exhibits  the  same 
advance  and  embodiment  of  later  improvement  a8\vav6 


at  the  back  of  the  switchboard,  where  ample  space  is  pro- 
vided in  which  the  connections  from  cables  to  switches  or 
cross  connections  on  the  switchboard  can  be  easily  and 
safely  inspected ;  at  the  same  time  it  is  kept  {perfectly  private, 
except  for  the  proper  officials.  At  the  back  of  the  switch- 
board the  connections  are  all  suitably  labelled,  so  that  the 
attendant  in  charge  has  always  before  him  a  means  of 
tracing  the  connections.  The  switchboard  is  designed  to 
\  deaX  V\l\i  V\ivw  ^ucwvts,  and  is  complete  with  ali  the  neeee- 


THE  ELECl'RICAL  ENGINEER,  MAY  2«,  1893. 


5d$ 


ir^  instruments  for  Bhowiug  curreDt  or  presiure  for 
ntcbing  exciters  on  or  off,  and  for  regulating  the  voltage, 
0  as  to  preserve  a  constant  potential  at  the  lamp  terminals 
f  the  consumer,  in  accordance  with  the  special  regulations 
n  this  bead  made  by  the  Board  of  Trade. 

P  Test-room, 

An  electricity  supply  station  is  not  complete  without  & 
roper   teet-room,  and  in  this  respect  the  station  under 


mountings  on  these  boilers  are  all  of  modem  type.  ^  In 
order  to  provide  for  economical  working  these  boilers  are 
fitted  with  mechanical  stokers.  These  stokers  are  worked 
by  means  of  a  small  engine  driving  a  belt  on  to  a  line  of 
shafting,  and  thence  on  to  the  actual  stokers'  shaft  by 
ropes  in  the  usual  way.  A  further  economy  ie  effected  by 
means  of  a  Green's  economiser,  consisting  of  192  tubes 
complete  with  self  -  acting  triple  scrapers,  lifting  bars, 
guards,  rods  and  chain,  and  improved  gearing  with  posi- 


review  is  well  provided  for,  the  test-room  being  supplied 
prith  Thomson  standard  voltmeter,  Siemens  dynamo- 
aeter,  Wheatstone  bridge,  Thomson  reflecting  galvano- 
meter, etc. 

BOILER-HOUSK. 

The  boiler-house  has  also  had  special  care  Ijestowed  upon 
it.  It  is  52ft.  wide  by  about  48ft  long.  The  boilers,  three 
in  number.  30ft.  long  by  8ft.  in  diameter,  are  very  strongly 
constructed  and  fully  capable  of  working  fit  a  daily  working 
pressure  of     1401b.    i>er  square  inch.      The  fittings   and 


tive  reversing  lever,  the  scrapers  being  driven  by  inother 
small  donkey-engine.  The  heated  gases  from  the  furnaces 
before  passing  up  the  chimney  go  through  the  economiser. 
This  economiser  was  tested  to  3501b.  pressure  before  leav- 
ing maker's  works.  In  case  the  engines  are  worked  non- 
rondensing  a  feed-water  heater  is  provided,  by  means  of 
which  the  exhaust  steam  is  used  to  heat  the  feed-water. 
The  combination  just  indicated  constitutes  the  moat 
modern  arrangement  for  an  economical  station.  After 
leaving  the  heater  the  exhaust  steam  passes  up  to   the 
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atmoBphere  through  a  epecial  pipe  instead  of  into  the 
cbimnej-shaft,  aa  this  ia  found  to  have  special  advantages 
over  the  older  method. 

System  of  Steam  Condenser,  etc.,  Pipes. 
As  might  be  imagined, a  very  careful  arrangement  of  pipes 
was  rendered  necessary  by  so  many  auxiliary  parts  of  the 


less  than  2,000  gallons  per  hour.  The  pumpa  in 
conjunction  with  those  filters  are  of  the  horizontal  type, 
each  capable  of  pnmping  not  less  than  2,000  gallons  per 
hour.  The  donkey-pumps  for  feeding  the  boilers  are  of 
the  duplex  ram  type,  each  of  sufBcient  capacity  to  feed 
two  boilers  when  working  at  their  full  power.  The  pumpa 
draw  their  water  from  their  filters,  and  the  feed  pipM  are 
arranged  for  delivering  the  water  either  direct  into  the 
boilers  or  to  the  water-beater,  and  through  the  economiser 
only  into  the  boilers.  Referring  now  specifically  to  the 
main  ateam-pipes,  these  are  connected  up  in  the  form  of 
a  ring,  thus  providing  two  ways  by  which  the  engioas 
can  he  supplied  with  steam — viz.,  from  either  end.  These 
pipes  are  provided  with  a  suitable  number  of  stop-valves 
placed  between  each  engine  and  boiler.  The  diameter  of  tho 
steam-pipe  is  lOin.,  and  the  whole  ring  is  carried  on  brackets 
fixed  to  the  wall  of  the  engine-house.  The  whole  of  the 
steam-pipes  were  duly  tested  by  hydraulic  pressure  to  3001b. 
per  square  inch  in  the  station.  The  branch  pipes  from  the 
main  to  the  engines  are  of  wrought  iron  with  wrought-iroD 
flanges.  The  exhaust-pipes  (to  be  used  when  the  engines 
are  worked  non  condensing)  lead  oflf  from  under  the  low- 
pressure  cylinders,  and  a  stop-valve  is  provided  to  each 
engine  to  shut  off  the  exhaust  steam.  Valves  are  arranged 
so  that  the  whole  or  part  of  the  exhaust  steam  can  be  turned 
through  the  heater  or  direct  into  the  atmosphere  through 
the  roof  of  the  boiler-house.  In  connection  with  the  con- 
densers a  main  overflow-pipe  is  placed  to  carry  the  injection 

water  from  the  condensers  and  having  a  branch  from 

each  condenser. 


Distribution. 

the  Lowrie-Hall    system  ii 
copper  stranded  cables,  insu- 


plant,  including  all  the  requisite  pipes  to  and  from  the 
condensers,  pumps,  tanks,  and  filters.  It  may  be  here 
mentioned  that  although  a  good  supply  of  water  was 
obtained  by  a  river  site,  the  character  of  the  water  was 
found  very  bad,  there  being  a  great  deal  of  suspended 
matter  ia  the  water.  In  order  to  meet  this  difficulty  two 
w»t0r-6ltefa    are   aupplied,  each  capable  of    filtering  not 


'      The  distribution   on 

!  effected  by  means  of 

:  lated  with  vulcanised   indiarubber,  and    laid    on   a 

l  specially  designed  system  of  pipes  combined  with 
service  and  junction  boxes.  Each  junction-box  has 
a  loose  cover,  held  in  position  by  a  cast-iron  clamp. 
The  culvert  connection  from  the  box  to  the  con- 
Bumei  is  made  by  a  wrought-iron  pipe.  The  serrica 
boxes  are  in  all  cases  placed  at  the  comer  of  each  road, 
and  in  the  case  of  a  long  straight  run  they  would  be  placed 
at  a  distance  of  about  80  to  100  yards  apart.  The  service 
boxes  are  made  in  two  parts,  the  bottom  part  being  per- 
manent and  the  upper  part  with  the  cover  being  adjustable, 
so  as  to  allow  its  surface  to  be  raised  or  lowered  as  the 
road  level  may  vary,  the  lid  or  cover  filled  in  with  wood. 
macadam,  or  pavement  according  to  the  construction  of  the 
road.  From  the  service  box  the  cable  can  be  drawn  in 
or  out  where  required.  Where  passing  round  corners  the 
cable  ia  placed  on  a  revolving  drum,  which  entirely  prevents 
the  possibility  of  abrasion.  The  largest  cable  required  for 
the  work  specified  can  be  laid  in  half-mile  lengths.  The 
jointing  of  branch  cables  for  consumers'  houses  is  done  by 
cutting  away  part  of  the  insulation  of  the  main  cable, 
which  consists  of  indiarubber,  in  the  junction  or  servioe 
boxes,  and  soldering  the  copper  conductor  to  the  conductor 
of  the  branch  cable ;  the  joint  is  then  lapped  over  with 
rubber  the  full  thickness  of  the  original  insulation,  and 
vulcanised  on  the  spot,  and  the  cable  well  taped 
mechanically  protected,  which  makes  the  insulation  of 
joint  practically  equal  to  that  of  the  cable  itself, 

The  completed  station  was  formally  handed  over  to  tba 
company  by  the  engineers  after  exhaustive  trials, 
commenced  regular  supply  on  the  mains  on  May  1 
following  is  a  risunU  of  the  tests  :  Coal  (slack)  consump- 
tion,  2'451b.  per  indicated  horse-power  (equal  to  1-71  of 
Welsh  steam  coal);  water  evaporated,  8'61b.  per  lib.  of 
coal ;  water  evaporated  per  indicated  horse-power,  2rillb.j 
electrical  efficiency  of  dynamos,  93  per  cent. 

The  company  begins  business  with  7,000  lights  fixed 
the  circuit,  and  there  is  every  prospect  of  these 
largely  added  to.  Under  the  provisional  order  the  rate 
charge  authorised  is  8d.  per  Board  of  Trade  unit,  but  bj 
system  of  discounts  the  price  ranges  practically  betwi 
5Jd.  and  6}d.  per  unit. 

The  whole  of  the  plant  has  been  erected  under  the 
supervision  of  Mr.  Eooert  Hammond,  M.I.E.R,  the  con 
suiting  electrical  engineer  of  the  company,  and  the  total 
cost)  excluding  land,  has  been  about  X27,000. 
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DfSTTnJTION  OF  ELECTRICAL  ENGINEERS.  May  25. 

Mr.  W.  H.  Priecb.  F.R.S..  Preeident,  in  the  chair. 
The  following  candidalei  were  balloted  for : 
Foreign  Member.— TovAJi   Bannai,  M.E.,   The  Tokyo   Electrio 
Ijeht  Companv,  Tokyo,  Japan. 

Mefnbers.—Ctiutaia  Choeney,  R.E.  (Local  Major),  Assi«tanb 
Director  of  the  Indo-Europoan  Telof^raph  Department,  Teheran  ; 
Prof.  James  Alfred  Ewlng.  F.R.S.,  Engineering  Department, 
Cambridge  Uoiversiby. 

^Mociox^^.— Richard  Clay,  56,  Wiateria-road,  Lewiaham,  S.E.; 
Arthur  Ernest  Chandler,  Indo-European  Tele^fraph  Co.,  Teheran  ; 
J.  Torr  Todman,  427,  Mansion  House-chambers,  London,  E.G. 

Students  — Hujfh  Samuel  Davidson,  5S,  Aldemey-street,  Eccles- 
tOD-square,  S.W.  ;  Alfred  Freeman.  50,  Hilldrop-crescent.  Tufnell 
Park,  N. ;  Frank  Gibson  Travers,  49,  Albert  Hall-mansions,  S.W.; 
Roderick  Sidney  Travers,  49,  Albert  Hall-roaneions,  S.W.;  Arthur 
E.  Mayes,  Fern  Bank,  Hendon-lane,  Finchley.  N. 

After  the  formal  reading  and  signing  of  the  minutes,  a  letter 
wad  read  from  the  American  IiiHtLtution  of  Electrical  Engineers 
to  the  effect  that  the  aothontiep  at  Chicago  bad  granted  that 
Institution  two  rooms  at  the  World's  Fair,  where  any  members 
of  the  London  Institution  would  be  heartily  welcomed.  The  house 
of  the  American  Society  of  Mechanical  Engineers  at  12,  SVeab 
I  Thirty-Firat-street,  New  York,  lb  also  placSi  at  the  service  of 
£ngluh  members. 

It  was  unanimously  resolved  that  the  Secretary  be  authorised  to 
acknowledge  this  cordial  invitatton,  and  to  return  the  thanks  of 
the  Institution. 

The  Prealdont  then  read  the  report  on  the  Salomons  Scholar- 

,  skip    to    the    effect    that    owing    to    fortunate    circumstance  of 

^  recoiring  two  dividends  on  the  £1,000  first  presented,  and  one  on 

^aubsequent  £500  presented   by  Sir   D.  Salomons,   two  scholar- 

>  of  £35  had  been  awarded  :   to  Messrs,   F.  K.    Lydalt  (King's 

"o)  and  J.  T.  Morris  (University  College). 

Discussion  on  Mk.  Sateks'  Papkr,  Mat  11. 

ProU  S.  P.  ThompaoB,  in  opening  the  discussion,  said  Mr. 
Sayers  had  not  only  tried  to  do  what  others  had  done  bat  had 
succeeded,  and  it  was  the  man  who  succeeded  who  deserved  con- 
ffratulations.  The  great  want  was  for  more  mechanical  armatures. 
When  Mr.  Swinburne  and  Mr.  Brown  produced  the  tunnel-wound 
machines  it  was  thought  we  should  have  no  more  armatures  wound 
over  with  wire.  But  it  was  found  these  machines  bod  the  unfor- 
tunate property  of  sparking  badly.  The  dynamos  for  the  aluminium 
works  at  Keunausen  had  to  bo  sent  back  for  this  reason,  and 
turned  down  to  the  old  method.  Mr.  Sayers  had  shown  a  ^ood 
mechanical  way  of  overcoming  the  difficulty.  To  secure  sparkless 
commutation  of  a  soccion  he  departs  from  Gramme's  arrange- 
ment of  coils  in  series,  brings  the  winding  back,  putting  another 
E.M.F.  in  it,  which  dams  back  the  current.  (A  diagram  was 
flhown,  each  coil  in  the  armature  being  represented  aa  a  cell  ; 
then,  ii  the  wire  is  brought  back  and  an  extra  '*ceU"  put  in 
between  coils  and  each  commutator  segment,  these  extra  E.M.F.'s 
oppoee  the  short-circaib  current  and  prevent  sparking.) 

In  answer  to  Prof.  Ayrton,  Mr.  Sayers  said  the  commutator 
coils  wore  always  on  open  circuit,  except  when  under  the  brush. 

Mr.  Swtnbnme  said  in  a  few  years  we  should  took  back  to  this 
paper  as  the  greatest  advance  in  design  of  direct-current  dynamos 
during  the  last  10  years.  This  sounded  a  large  thing  to  say,  but 
the  closer  one  looked  into  the  method  employed,  the  clearer  it 
would  be  seen  there  was  more  to  follow.  As  regards  formula 
for  noarimum  output,  be  had  worked  out  the  formula  in  1887 
and  published  it.  In  tho&e  days  the  output  was  limited  by 
various  quantities.  Mr.  Savers  shows  a  new  state  of  things  in 
which  we  hardly  know  what  the  output  will  be  limited  by. 
He  thought  Mr.  Sayers  ought  to  have  mentioned  the  smallness  of 
the  connections,  which  hod  (o  carry  current  only  for  a  very  short 
time.  He  had  discussed  hole-wound  armatures  with  Mr.  Crompton, 
bub  came  to  the  conclusion  they  were  not  practical.  The  import- 
ance of  hole  winding  on  maintenance  was  great^bhe  armature 
fxsuld  be  rolled  about  the  floor,  Foucault  currents  were  got  rid  of, 
there  were  no  mechanical  forces  acting  on  the  wire— ail  force  was 
on  the  iron  and  not  on  the  copper  ;  it  was  of  great  imp>ortance  to 
get  the  torque  transmitted  through  iron  and  not  through  cotton, 
sheltac.  and  other  such  meesee.  He  would  ask  people  to  note  tbe 
last  paragraph  of  Mr.  Sayers's  paper  carefully. 

Mr.  Hooamaa  gave  some  diagrams,  to  show  that  at  the  change 
of  direction  of  current  by  commutator  tbe  current  is  dammed 
back  in  a  more  or  lees  irregular  curve;  if  rapid  variation,  the  curve 
is  very  steep.  This  explained  the  difTeronce  in  speed  of  dynamo 
and  motor.  He  pointed  out  also  the  extreme  importance  of  the 
surface  resistance  between  brush  and  commutator.  If  the  brushes 
are  not  placed  right  all  the  current  is  crowded  to  one  part  of  the 
brush,  and  consequently  there  is  fall  of  potential  Ordinarily  the 
surface  resistance  is  iVtrn  ^bm  per  square  inch  ;  but  it  is  often 
three  or  four  times  this  :  at  full  load  there  may  be  '4  volt  between 
brush  and  commutator.  By  shifting  the  brush  there  may  be  half 
a  volt  difference  between  tip  and  heel  of  brush,  and  this  represents 
an  E.M.F.  that  has  a  similar  eSfect  to  Mr.  Sayers's  arrangement, 
If  the  brush  is  overloaded,  the  under  surface  gets  fused  and 
roughens  the  commutator. 

Mr.  Mordey  agreed  with  Mr.  Swinburne  that  this  was  tbe 
moflt  important  paper  on  direct-current  dynamos  since  that  of 
Hopkinson  in  1886.  He  was  quite  sure  that  tbe  last  words  of  the 
paper  were  true,  that  we  were  on  the  eve  of  groat  improvomenta  in 

I  dynamo  construction.  Ko  doubt  the  invention  would  be  followed 
up  by  thooriste  with  columns  of  mathematics  ;  he  wondered  why 
bbey  bad  not  reasoned  out  themselves  such  a  result.    He  did  neb 
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see  the  necessity  of  having  the  excitation  only  on  the  armatnre— 
it  would  be  beat  where  most  space  was  to  spare.  There  waa  a 
limit  to  the  current  density  in  armatures  ;  it  would  be  more 
economical  on  tbe  field  magnet.  There  would  be  no  limit  to  output 
but  heating.  The  machine  would  be  self-regulating,  eparklees, 
and  with  no  drag  on  the  wires.  There  would  be  a  diuculty  with 
high-tension  machines,  as  here  there  would  be  a  mass  of  fine  wires, 
dilficult  bo  thread  in  holes.  The  difficulty  had  been  met  with  in 
America.     He  congratulated  Mr.  Sayers  on  his  paper. 

Mr.  S.  T.  Walker  was  afraid  he  must  throw  cold  water  on  the 
enthusiasm  from  a  practical  point  of  view.  There  were  many 
difficulties  in  the  way — it  was  very  difficult  to  insulate  wires 
properly  in  a  channel  ;  there  would  be  a  great  amount  of  heating 
confined  in  a  narrow  space.  He  had  gone  into  the  matter  and 
found  that  if  the  sections  were  turned  down  and  the  interspaces 
filled  with  wire,  a  better  machine  was  made.  As  to  clearance,  i^in. 
was  not  enough  :  good  fitting  will  do  a  great  deal,  but  in  use  the 
armature  would  be  sure  to  rub.  He  was  doubtful  whether  all  the 
devices  for  decreasing  sparking  and  increasing  efficiency  were 
worth  the  candle — for  1  or  2  per  cent,  increase  of  efficiency,  the 
increase  of  first  cost  and  attendance  had  to  pay.  They  were 
rarely  successful  except  for  special  cases  ;  their  true  use  was  in 
advancing  the  standara  of  really  efficient  machine. 


CoNTiNOATioir  or  Discussion,  Mat  25. 

Prof.  Ayrton  commended  Mr  Sayers  for  having  carried  so 
well  into  effect  notions  propounded  by  Profs.  Ayrton  and  Perry 
some  years  ago.  In  orthodox  circlea  field  and  armature  were 
opposed,  when  they  ought  lo  help  each  other.  A  laughable 
analogy  of  a  horse  drawing  a  loaded  cart  in  one  direction  with  a 
donkey  pulling  in  the  other  was  advanced.  Orthodoxy  against  the 
views  of  Prof.  Ayrbon,  Dr.  Hopkinson,  and  others  would  nave  none 
of  it,  because  of  sparking,  but  Mr.  Sayers  takes  the  best  way  to 
get  rid  of  sparking  by  means  of  commutator  coils.  Some  time 
since,  among  other  plans  suggested,  was  one  by  himself  to  damp 
the  sparking  by  an  extra  pair  ol  brushes  and  an  external  source  of 
E.M.F.  He  pointed  out  the  disadvantage  of  Mr.  Sayers'  plan  was 
having  two  coils  in  the  armature,  but  congratulated  him  upon 
adopting  the  principle  and  getting  rid  of  sparking. 

Mr.  Saell  said  that  he  together  with  Mr.  Swlnnurne  had  tried 
the  auggeabion  of  Prof.  Ayrton  but  did  not  succeed.  He  was  sorry 
Mr.  Sayers  hod  tried  only  the  Paccinotti  type  of  armature,  and 
feared  difiicuttieii  with  other  types.  He  had  tried  toothed  arma- 
tures, but  had  had  to  go  back  to  smooth  cores.  Tbe  limits  of  oat- 
put  were  two — sparking  and  heating.  In  his  experience,  heating 
was  most  important.  He  was  afraid  Mr.  Sayers  put  the  compound 
coi!  in  the  wrong  place — it  could  be  controlled  in  the  fields  bub 
not  in  the  armature.  Theoretically,  he  thought  Mr.  Sayers' 
machine  would  be  larger,  but  he  hod  roughly  measured  and 
calculated  the  armature  shown  (40  units)  should  give  36  unite, 
so  this  mi^bt  not  apply,  Tbe  device,  if  it  gained  weight,  would 
be  more  important  in  motors,  especially  ^r  traction,  where  a 
gain  of  20  per  cent,  would  be  most  valuable.     He  thought  the 

Eublication  of  the  device  would  deprecate  manufacturers'  stocks  ; 
ut  he  himself  looked  forward  to  the  entire  abrogation  of   the 
commutator  on  dynamos  and  motors. 

Prof.  Forbes  said  he  had  recently  seen  a  similar  device  used  by 
one  of  Americas  most  ingenious  electrical  engineers — Mr, 
Eickemeyer — in  experimenting  with  alternating-current  motors. 
Most  people  did  not  appreciate  why  series-wound  direct-current 
motors,  ii  with  laminated  fields,  ooald  not  run  on  alternating 
circ uitfl.  If  a  c urrent  is  sent  in  by  o ne  brush  it  goes 
in  a  certain  direction,  and  if  sent  in  by  ^he  other  brush  it 
still  goes  the  same  way,  therefore  it  seemed  that  alternat- 
ing currente  could  be  used.  But  great  sparking  occurs  and  the 
reason  '\»  that  when  the  armature  is  at  rest  it  is  magnetised  and 
demagnetised  at  a  rapid  rate,  and  the  induction  in  the  short- 
circuited  coil  is  enormous.  Mr.  Eickemeyer  used  a  separate  coil 
to  oppose  the  E.M.F.  of  the  short-circuited  coU. 

Idir.  Siemeiu  said,  being  a  manufacturer,  he  disliked  innova- 
tions. The  device  introduced  complications.  The  object  of  the 
manufacturer  was  to  give  a  good  machine  at  least  cost  for  given  out- 
pub.  The  extra  coil  seem^  fancy  work,  and  introduced  extra 
expense,  when  with  ordinary  construction  they  could  make 
sparkless  dynamos  without  change  of  brushes  for  any  load. 

Mr.  Cluunen  beatified  to  the  good  working  of  Mr.  Sayers* 
machine. 

Mr.  Mordey  thought  the  meeting  did  not  appreciate  the  chief 
point — that  the  device  enabled  us  to  approximate  the  direct 
current  dynamo  bo  a  transformer  by  doing  away  with  the  air-space 
which  cost  money  in  energy.  The  ampere  turns  were  reduced 
from  thousands  to  hundreds,  and  the  armature  current  was  used 
to  obtain  excitation.  He  agreed  with  Mr.  Siemens  that 
sparkless  dynamos  were  now  produced,  but  at  what  cost  of 
copper  1  The  real  point  was  that  the  device  enabled  makers  to 
get  rid  of  air  e[>ace  and  save  copper  without  losing  sparklesaness. 

Mr.  Crompton  said  the  problem  was  one  of  expense.  He 
agreed  dynamos  were  perfect,  but  they  coat  too  muon  to  make. 
He  asked  what  was  the  comt>urativo  weight  of  material  and  amount 
of  labour.  Others  had  tried  to  reduce  air  space  by  sunk  winding — 
Swinburne,  Brown,  Wenstrom,  Qanz— and  all  had  returned  to 
smooth  winding.  If  Mr.  Sayers  has  achieved  success,  he  has 
indeed  done  a  great  work  ;  but  quantitive  results  were  required. 

Mr.  Swinburne  said  it  seemed  to  be  overlooked  that  the  device 
was  applicable  to  other  than  sunk  winding. 

Mr.  Trotter  asked  Mr.  Sayers  if  he  would  publish  a  detailed 
estimate  of  his  dynamo  as  compared  with  the  ordinary  dynamo. 

Mr.  Sayers  then  replied,  and  it  was  suggested  that  in  the 
printed  report  of  the  diecuMion  he  should  amplify  bis  remarks. 
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ALTERNATE-CUBRENT  MOTORS. 

Old  notions  as  to  the  possibilities  of  electrical 
development  are  being  rudely  put  aside.  Even  now 
men  are  too  prone  to  say  "  can't  "  when  their  in- 
terests or  their  prejudices  make  the  wish  father  to 
the  thought.  *Tis  only  a  few  short  years  since  the 
possibility  of  alternate-current  motors  was  generally 
doubted,  then  Mordey  and  others  proved  them  to  be 
possible  on  a  large  scale,  but  small  motors  were  for 
the  moment  not  forthcoming.  Still,  the  possibility 
once  admitted,  time  was  the  only  factor  required  for 
their  production — brains  and  mechanical  skill  were 
sure  to  be  forthcoming.  And  now  we  are  to  have  them, 
small  and  large,  in  shoals,  so  that  within  a  year  or 
two  alternate-current  motors  will  be  as  common  as 
direct-current  motors,  and  thus  one  of  the  stock 
objections  to  alternate-current  distributing  systems 
will  become  valueless.  Assuming,  then,  that  direct 
or  alternate  current  motors  will  be  equally  available 
and  equally  economical,  the  authorities  In  charge 
of  our  central  stations  must  bestir  themselves 
to  equalise  the  load  day  and  night.  An  im- 
portant question,  however,  will  present  itself  to 
the  designers  of  central  stations,  whether  the  distri- 
bution of  power  will  necessitate  the  use  of  separate 
mains.  The  cost  of  mains  is  now  one  of  the  biggest 
items,  and  if  further  provision  is  to  be  made  the 
cost  will  be  greatly  increased.  Our  knowledge  at 
the  present  moment  points  to  the  necessity  of  such 
mains ;  but  who  can  say  the  devices  possible  to 
obviate  such  necessity?  When  gas-engines  were 
first  put  on  the  gas-mains  they  caused  a  consider- 
able fluctuation  and  flickering  of  the  gas  lights; 
but  means  were  soon  devised  to  stop  the  trouble, 
and  thousands  of  gas  -  engines  are  now  served 
without  complaint.  The  difliculties  may  be  greater 
when  electricity  is  in  question,  but  when,  on 
the  one  hand,  we  have  thousands  of  porrnds 
increased  cost  oi  mains,  we  may  be  sure  attempts 
will  be  made  to  save  this,  while,  on  the  other  band, 
the  light  is  to  be  kept  steady.  It  will  be  far  better 
for  designers  to  look  ahead  and  provide  for  the 
general  introduction  of  small  motors  than  to  have  to 
overhaul  their  work  almost  before  it  is  put  down.  Our 
readers  are  well  aware  that  for  years  our  contention  has 
been  that  the  general  introduction  of  electric  motors 
for  the  moving  of  small  machines  will  be  an 
imm«n8e  saving  to  the  industrial  population.  Small 
steam-engines  are  very  wasteful,  and  though  it  is 
difficult  to  estimate  the  saving,  and  almost  impos- 
sible at  present  to  get  users  of  motors  to  give  esubct 
figures,  we  have  seen  and  heard  enough  to  know 
that  we  can  hardly  over-estimate  the  saving.  No 
small  workshop  owner  seems  to  know  what  bis  old 
ramshackle  engine  really  costs  him.  He  gets  a 
rough  idea  from  his  coal,  water,  and  wages  bill, 
and  is  continually  grumbling,  but  exactitude  is  un- 
known. What  power  he  gets  for  his  long  bill  is 
also  unknown,  but  ofttimes  we  have  seen  a  ten  horse- 
power nominal  constantly  at  work  to  give  about  five 
or  six  horse  to  actuate  the  machinery.  If  it  had  to 
give  thirty  or  forty  there  might  be  economy  in  its  use, 
but  under  the  ordinary  conditions  the  annaal  cost 
per  horse-power  would  firighten  most  of  us.  The 
alternate-current  motors  now  being  ofifered  to  the 
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market  seem  to  fairly  fulfil  the  conditions  required, 
BO  that  the  increase  in  the  use  of  electrical  energy  as 
a  motive  power  ought  during  the  next  few  years  to 
be  extraordinarily  rapid. 


The  prices  of  the  latter  are  less  than  those  of  the 
former.  Naturally  so,  and  the  work  must  be  done 
before  the  buyer  realises  his  mistake. 


REVIEWS. 


SUCCESS  OR  FAILURE. 

It  is  difficult  to  know  the  right  way  to  spell 
'*  success,"  but  the  history  of  the  electrical  industry 
proves  that  something  is  radically  wrong  with 
methods  of  trading.  New  firms  come  and  go  like 
men,  while  older  firms  continue  to  live  and  thrive. 
Is  it  that  the  older  firms  transact  their  basiness  in  a 
proper  manner,  whilst  the  new  ones  act  contrary  to 
the  plainest  rules  of  economical  trading?  Ninety- 
three  has  seen  quite  a  number  of  houses  close  their 
doors,  and  electrical  business  will  know  them  no 
more.  80  far  as  we  can  ascertain,  the  moral  of  the 
story  is  twofold*  and  the  unfortunate  part  of  the 
business  is  that  the  moral  teaching  has  little  or  no 
eflfect.  We  are  afraid  that  thelargerandolderfirmsare 
not  altogether  free  from  "cutting  prices,"  and  this 
failing  seems  to  have  been  the  ruin  of  most  of  the 
newer  and  weaker  concerns.  ^Vhat  is  the  use  of 
attempting  to  do  business  under  cost  price?  The 
men  who  do  this  systematically  are  both  fools  and 
rogues.  They  not  only  ruin  themselves,  or  the 
people  who  lend  them  money,  but  they  disturb 
business  relations  all  round.  A  buyer  catiaot  tell 
that  a  business  is  preparing  for  its  degree  in  the 
bankruptcy  court,  and  naturally  turns  from  the 
higher  prices  quoted  by  firms  whose  business  is 
neither  philanthropic  nor  roguish,  but  who  desire 
to  make  a  good  article,  sell  at  a  good  price,  and 
obtain  a  fair  profit.  We  have  never  yet  found 
that  buyers  object  to  pay  a  fair  profit,  but 
owing  to  these  underselling  propensities  they  are 
led  to  believe  that  legitimate  traders  are  over- 
selling, and  BO  trying  to  make  too  large  a  profit. 
The  public  will  not  and  cannot  be  expected  to  believe 
that  men  come  to  business  and  offer  goods  at  prices 
which  will  not  pay.  There  is  not  a  shadow  of  a 
doubt,  however,  but  that  large  volumes  of  business 
have  been  transacted  without  the  chance  of  getting 
a  penny  profit.  If  the  men  answerable  for  this  state 
of  things  erred  through  ignorance,  their  position 
should  rather  have  been  Hanwell  than  in  business 
premises.  Ignorance  is  no  excuse.  A  man  is  never 
so  ignorant,  if  he  be  not  an  utter  idiot,  but  he  knows 
his  ignorance  and  might  take  counsel  on  the  subject. 
We  may  be  thought  to  be  thrashing  a  dead  horse, 
but  it  is  not  ao.  There  is  hardly  a  day  passes  but 
we  hear  of  quotations  for  work  and  for  apparatus  at 
preposterous  prices.  It  is  not  for  a  buyer  to  tell  a  man 
that  he  does  not  charge  enough  ;  the  buyer's  place 
is  to  buy  the  best  thing  in  the  cheapest  market,  and 
to  see  he  gets  what  he  bargains  for.  The  sympathies 
of  the  best  firms  are  with  us  in  this  crusade.  Theirs 
is  a  difficult  part  to  play.  They  have  reputations  to 
keep  up,  are  desirous  of  giving  good  materials  and 
doing  good  work,  yet  often  have  to  take  a  back  seat 
because  someone  with  no  reputation  to  lose  offers 
materials  which  superficially  can  hardly  bo  detected 
from  the  real  thing,  yet  are  intrinsically  much  loss 
vcJuable,  and  whose  workmanship  is  not  of  the  best. 


Eloctrtelty  up  to  D»to.     By  John  B.  Vekitv.     F.  Warne  aod 

i\>  ,  Ivondon  and  New  York.     U.  6fl.     Third  Edition. 

A  third  edition  of  Mr.  Verity's  little  book  has  been 
issued,  proving  the  popularity  of  the  work.  This  time  it 
comes  with  a  red  cover  and  a  frontispiece  in  the  shape  of 
an  illuBtration  of  the  Liverpool  overhead  railway.  A 
chapter  has  been  added  on  '*  Electro-Therapeutics/'  very 
properly  discrediting  electropathic  belts,  **  electric  "  hair- 
brushes, and  suchlike  traps  for  the  ignorant  j  and  as  the 
book  seems  widely  read,  this  is  distinctly  a  gain  to  the 
public  knowledge.  The  real  utilities  of  electricity  in 
medical  work  are  touched  upon  in  this  chapter,  and  the 
invostigatiouB  on  "  cataphoric  medication  "  and  other  appli- 
cations of  electricity  to  medical  science  are  mentioned.  As 
for  the  main  body  of  the  book,  it  is  apparently  unaltered  in 
spite  of  being  '*  thoroughly  revised  "  from  the  first  edition, 
which  we  fully  dealt  with  on  December  18,  1891.  We 
have  the  same  uaeful  information,  but  with  the  same  little 
errors  uncorrected.  Electricity  is  still  obtained  by  the 
"  destruction"  of  zinc  ;  an  alternating  current  (p.  18)  still 
gives  "  a  continuous  flow."  The  popular  idea  that  **  elec- 
tricity is  stored  "  is  still  true,  according  to  Mr.  Verity 
(p.  38).  Parallel  wiring  is  still  that  in  which  "  each  Lamp 
has  its  individual  flow  and  return  wire";  and  Prof. 
Silvanufl  P.  Thompson's  name  is  still  spelt  in  two  different 
ways  (p.  150).  These  matters  ought  certaiuly  to  be  seen 
to  in  fresh  editions.  The  remarks  on  wiring  houses,  on 
training  electrical  engineers,  and  so  forth,  are,  however,  as 
before,  very  pertinent ;  and  that  the  book  still  sells  well  is 
best  evidence  of  its  usefulness. 


CORRESPONDENCE. 

"  One  man's  wor*!  li  uo  man's  word, 
JasUca  nee<lk  Ihat  both  be  heard." 

CONNECTING  COMPOUND  DYNAMOS. 

StR, — Respecting  running  compound  direct  -  current 
machines  in  parallel  off  one  countershaft,  the  following  re- 
marks thereon  may  be  useful  to  '*  Young  Electrician."  The 
wntet  should  think  that  no  modification  would  be  necessary 
to  put  a  compound  dynamo  into  parallel  when  driven  in 
this  way,  granting  that  all  the  machines  are  compounded 
for  the  same  pressure  at  the  same  speed ;  but  in  shutting 
down,  since  the  speed  must  not  be  altered,  the  best 
way  to  reduce  the  load  would  be  by  having  a  rheostat  of 
suitable  range  placed  in  the  shunt  coils.  The  small  rheostats 
usually  provided  with  compound  dynamos  would  not  do, 
because  these  simply  compensate  for  temperature,  distance, 
or  drop  of  pressure  with  various  loads.  Then  when  the 
load  is  sutticiently  reduced,  the  machine  could  be  thrown 
out  of  circuit,  and  the  friction  clutch  attached  to  its  driving 
pulley  slipped.  Care  should  be  taken  that  the  load  is  fairly 
small  when  switching  out,  otherwise  the  belt  may  get 
thrown  off. 

In  reply  to  "  Young  Electrician's'*  second  question  :  In 
the  diagram  on  page  410,  in  issue  of  April  21,  1893,  the 
negative  mains  from  the  three  machines  are  joined  straight 
on  to  the  negative  omnibus  bar,  and  the  positive  are  con- 
nected to  the  positive  omnibus  bar  by  switches.  This  is 
^'single-pole'*  arrangement.  In  best  modern  practice 
*'  double-pole  "  is  customary,  so  that  the  negatives  should 
be  supplied  with  switches  also.  The  equaliser  is  joined  on 
the  pontive  brush.  This  is  wrong :  it  should  be  joined 
on  to  the  negative  brush.  Assuming  that  this  change  is 
made,  then,  as  '*  Young  Electrician  "  suggests,  by  putting 
three  switches  between  the  three  negative  mains  and  the 
negative  omnibus  bar,  the  three  switches  on  the  equaliser 
can  be  done  away  with,  and  the  equaliser  joined  direct  on 
to  the  three  negative  brushes.  With  this  arrangement  the 
machines  will  work  right — Yuurs,  etc., 

AitTHUR  F.  Guy, 
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THE  ELECTRICAL  AND  GENERAL  ENGINEERING 
COLLEGE. 

Sir, — I  must  ask  you  to  kindly  allow^  me  to  correct  an 
error  in  the  notice  of  the  college  in  your  issue  of  the  Idth 
inst.  The  ordinary  course  a&  Penywern  House  for  a 
student  intending  to  enter  the  Central  Institution  occupies 
one  and  not  three  years.  In  some  cases  this  time  may  be 
extended  with  advantage,  but  it  is  far  more  frequently 
curtailed,  as  with  very  few  exceptions  students  who  have 
come  to  Penywern  House  in  January  to  be  trained  for 
entering  the  Central  Institution  have  passed  in  the 
following  September,  and  the  great  majority  of  those 
entering  Penywern  House  in  April  have  done  the  same. 
The  second  year's,  or  engineering,  course  is  intended,  not 
for  students  who  will  ultimately  enter  the  Central  Institu- 
tion, but  for  those  who  wish  to  go  through  a  comparatively 
short  college  course  before  going  into  engineering  works. 
The  third  year's,  or  workshop,  course,  is  intended  to  sup- 
plement the  technical  instruction  given  at  our  own  school 
or  elsewhere  by  a  course  of  work  under  practical  conditions 
in  an  engineering  workshop,  and  during  this  course  wages 
of  10s.  a  week  are  paid,  subject  only  to  deductions  for  time 
not  put  in  or  unsatisfactory  work.  These  wages  muftt  be 
deducted  from  che  fee  of  260  guineas  for  the  three  years' 
course. 

As  residence  is  not  compulsory,  it  hardly  seems  fair  to 
include  this  in  the  estimate  of  the  cost  of  a  student's  train- 
ing. A  large  majority  of  the  students  live  at  home  or  with 
friends,  and  there  is  no  difficulty  in  6nding  boarding  accom- 
modation in  the  neighbourhood  of  the  college  at  from  XI 
a  week  upwards. — Yours,  etc., 

G.    W.   DK  TUNZRLMANN. 

Penywern  House,  284,  Penywern-road,  S.W.,  May  22. 


TRACTION  V.  TELEPHONY, 

SiK, — It  seems  to  me  that  this  question  is  a  three-sided 
one.  It  may  be  that  the  telephone  companies  are  attempt- 
ing to  obtain  the  monopoly  of  an  earth  return,  and  this  is 
no  doubt  a  mistake ;  but  why  should  the  Electrical 
Traction  Association  obtain  the  monopoly  T  When  cheap 
telephony  was  the  cry,  electric  traction  was  practically 
unknown.  Why,  therefore,  should  traction  obtain  a 
monojwly  which  may  seriously  affect  some  future  develop- 
ment of  electricity  1 

Only  last  week  you  referred  to  Mr.  Tesla's  idea  of  trans- 
mitting Niagara's  energy  without  wires.  This  scheme  may 
be  in  the  clouds,  but  can  any  man  say  that  some  future 
development  of  electricity  will  not  be  seriously  interfered 
with  by  permitting  electric  traction  companies  to  use  earth 
returns  to  any  extent  they  may  desire  1 — Yours,  etc., 

May  19,  1893.  T.  W.  K  HiGGKNa 

WET  AND  DRY  CELLS. 

Sir, — Some  months  since  the  writer  made  a  series  of 
testa  of  difTerent  forms  of  wet  and  dry  cells,  with  the  object 
of  ascertaining,  for  his  own  information,  if  any  of  the 
latter  could  be  used  for  telephone  and  electric  bell  work. 

The  cells  tested  were  as  follows  :  A  six-block  agglomerate 
cell,  made  by  the  Silvertown  Company.  A  No.  1  Leclanch^ 
cell,  with  [lorous  cell,  made  by  the  same  company.  A 
specially  large  cell  of  the  sulphur  •  salammoniac  type, 
invented  by  the  writer  some  time  since,  the  porous  cell 
being  9in.  high  by  4in.  diameter.  A  cell  of  the  same  type 
of  the  ordinary  No,  1  Leclanch^  size.  A  No.  1  Hellesen  dry 
cell.     A  No,  1  E.  C.  C.  dry  cell.     A  No.  2  E.  C.  C,  dry  cell. 

The  method  employed  in  the  test  was  one  designed  by 
the  writer  some  years  since.  In  his  experience  the  only 
sure  test  is  continuous  work  in  the  actual  duty  the  cell  is 
to  (>erform  ;  but  as  this  often  takes  several  years  to 
accomplish,  the  test  which  most  nearly  represents  this  duty 
will  be  the  most  reliable.  This,  so  far  as  the  writers 
experience  goes,  is  not  a  breakdown  test.  That  is  to  say, 
connecting  up  a  cell  on  short  circuit,  or  on  a  low  resistance, 
or  even  on  continuous  work,  such  as  ringing  a  trembler 
bell  for  hours  or  days  together,  do  not  furnish  a  safe  guide 
as  to  what  the  cell  will  do  when  set  to  its  own  proper  duty. 
The  writer  has  tested  colls  himself,  and  has  seen  the  results 
0/  iS0t0  ol  otUa  hy  others  by   all  theee  methods   which 


promised  remarkably  well  but  which  failed  most  igno- 
miniously  when  left  to  even  comparatively  easy  work  in 
the  regular  way. 

His  own  plan  is  to  connect  together  all  the  cells  which  it 
is  desired  to  test  in  one  circuit  with  a  galvanometer  and  all 
adjustable  resistance,  the  total  resistance  in  circuit  being 
arranged  so  that  a  very  weak  current  is  continually  passing 
through  each  of  the  cells.  The  high-resistance  circuit  of 
an  ordinary  linesman's  detector  galvanometer  is  used,  and 
any  convenient  resistance,  provided  that  it  can  be  adjusted 
as  required,  so  as  to  maintain  the  current  strength  uniform 
throughout  the  test.  If  the  resistance  be  arranged  so  that 
the  galvanometer  gives  a  deflection  of  45deg.,  or  there- 
abouts, it  is  an  easy  matter  to  maintain  the  current  at  the 
same  strength  from  day  to  day.  The  strength  of  current 
employed  would  be  a  few  milliamperes.  Every  morning, 
at  about  the  same  time,  each  cell  is  tested  with  a  volt- 
meter and  ammeter,  or  with  the  high  and  low  resistance 
circuits  of  ihe  linesman's  detector,  which  answer  very  nearly 
as  well,  though,  of  course,  not  furnishing  quantitative 
results.  As  any  of  the  cells  work  out,  they  are  removed 
from  the  circuit  and  allowed  to  rest,  being  replaced  if  they 
set  up  again.  A  full  record  of  the  tests  is  kept,  any  break- 
downs and  replacements  being  noted.  The  results  of  the 
teat  referred  to  above  are  shown  in  the  diagrams. 


It  should  be  mentioned  that  other  cells  were  included  ia  ' 
the  test,  but  as  the  results  obtained  were  not  satisfactory, 
and  as  the  diagrams  are  already  rather  full,  they  are 
omitted.  It  will  be  seen  also  that  voltages  only  are  shown, 
as  this  is  the  most  important  test.  The  object  of  the 
ampere-meter  test  is,  of  course,  to  watch  the  gradual 
increase  of  the  resistance  of  the  cells,  as  the  test  proceeds. 
In  the  present  case,  the  test  was  maintained  for  90  days  ; 
but  in  a  similar  test  undertaken  by  the  writer  about  eight 
years  since,  it  was  maintained  for  six  months.  In  the 
present  test,  the  most  noticeable  feature  is  the  re- 
markably good  performance  of  the  Leclanchi!'  cell, 
made    by    the    Silvertown   Company ;    but    another   re- 
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markable  feature  is  the  great  ateadinesa  of  the  sulphur- 
salammoniac  cells.  The  Silvertown  cells  were  not  included 
in  the  test  until  after  the  others  bad  been  at  work  26  daysp 
80  that  the  time  is  shorter^  aa  Bhown,  but  as  the  current 
was  maintained  at  a  uniform  strength  throughout,  the  com- 
parison for  the  time  the  Silvertown  cells  were  on  is  perfectly 
accurate. 

A  comparison  of  the  curves  for  the  two  sulphur- 
aalammoniac  cells,  the  specially  large  one  and  the  ordinary 
No.  1  size,  shows  also  the  effect  of  the  larger  carbon  surface 
and  the  larger  quantity  of  the  depokriser  present.  Two 
agglomerate  cells  were  tested,  one  with  the  aioc  in  a  small 
porous  cell,  as  supplied  by  the  Silvertown  Company,  and 
one  without  the  porous  cell.  As  there  appeared  to  be  no 
appreciable  difference  between  them,  only  one  is  shown  on 
the  diagram. 

Of  the  dry  celts  it  will  be  seen  that  though  neither 
approach  the  wet  cells  in  staying  power,  the  Helleson  is 
apparently  the  best,  while  both  the  E.  C.  C.  cells  show  what 
may  be  called  a  fairly  good  record  for  dry  cells.  That  is 
to  say,  either  the  Helleaen  or  the  E.  C.  C,  it  would  appear, 
might  be  used  where  the  work  is  very  light,  but  neither 
should  be  employed  where  staying  power  is  necessary. 

It  will  be  noticed,  also,  that  the  record  of  the  behaviour 
of  the  cells  is  by  no  means  regular.  They  follow  neither  a 
straight-line  law  nor  a  curve;  their  E.M.F.'s  go  up  and 
down,  but  with  the  usual  downward  tendency  as  the  teat 
proceeds.  The  reason  of  this,  the  writer  believes  to  be  the 
changes  of  temperature  in  the  testing-room,  but  he  ho|)ea 
to  conduct  an  exhaustive  series  of  tests  to  iletermine  this 
later  on.  One  effect  of  the  temperature  appeared  to  be  the 
bursting  of  some  of  the  E  C.  C.  cells  when  there  was  any 
considerable  increase. 

With  regard  to  the  value  of  the  test  described  above,  the 
writer  has  found  it  a  wonderfully  sure  guide.  A  cell  which 
shows  staying  power  under  this  test  can  always  be  relied 
apon  to  perform  good  work  when  required  to  do  so  in 
practice;  and,  on  the  other  hand,  a  cell  which  fails  quickly 
under  this  test  wilt  invariably  be  found  to  be  useless  for 
any  but  the  very  tightest  work,  and  even  then  to  be 
exceedingly  troublesome. 

I  In  the  test  which  the  writer    has  referred   to,  which  he 

made  about  eight  years  since,  he  had  some  20  cells  under 
trial,  including  every  one  of  the  open  circuit  calls  then 
known,  except  the  trough  Daniell.  The  cell  which  stood 
best,  and  which  was  still  at  work  after  six  months,  was  one 
made  by  the  writer^s  firm  at  that  time.  Tbe  porous  cell 
measured  Tin.  in  height  by  3in.  in  diameter,  tbe  carbon 
plate  8in.  by  2io.  by  fin.,  and  it  was  fitted  with  a  brass 
clamp,  and  was  a  cut  carbon  from  gas  refuse.     As  a  proof 

^of  the  trustworthiness  of  the  test,  it  may  be  mentioned  that 
cells  of  that  pattern,  made  in  1883,  are  still  working,  and 
doing  tbeir  work  well. — Yours,  etc.. 


QUACKERY. 


An  attempt  is  being  made  to  form  a  company  for  the 
sale  of  the  patented  articles  which  "  apply  electricity  or 
magnetism  by  means  of  medical  plasters.'  In  our  view 
there  are  two  ways  in  which  the  technical  papers  may 
frustrate  such  attempts — first,  by  continually  harping  upon 
the  disgraceful  way  in  which  all  manner  of  papers  insert 
advertisements  which  the  proprietors  know  are  intended  to 
mislead  the  public  who  read   them ;  secondly,  to  warn  tbe 

Eublic  against  investing  any  money  in  these  companies. 
^pend  upon  it,  though  the  immense  sums  spent  in 
advertising  do  for  the  moment  bring  in  a  return,  the 
persistent  efforts  of  the  technical  journals  are  not 
without  efiect,  and  education  is  rapidly  advancing,  making 
it  more  and  more  difficult  to  effect  sales,  so  that  invest- 
meot  even  as  a  gambling  transaction  is  not  warranted.  We 
know  that  many  investors  care  little  how  returns  come  so 
long  as  they  do  come,  and  are  large  ;  but,  as  wo  say,  every 
day  makes  it  less  easy  to  get  these  returns  from  an  ignorant 
public. 

Here  is  a  copy  of  a  prospectus  which  is  being  privately 
circulated.  We  say  such  plasters  ure  rubbish,  dubbed  with 
A  name  which  it  is  hoped  may  assist  to  efife^t  a  s^le. 


PrivaU.  [Copy.] 

lOl,  Piocadilly,  Manchester^  May.  1893. 

We,  the  undersigned,  are  forming  a  Limited  Company  to  pur* 
chaso  tho  invention,  patent  rights,  otc.  (Patent  No.  7|817,  April 
14th,  1893),  and  to  Manufacture  and  sell  the  articles  referred  to 
therein 

We  have  every  confidence  that  with  eufficient  Capital  a  most 
valuable  property  will  be  created. 

The  Patent  secures  to  us  the  sole  right  bo  apjily  Electricity  or 
Mcujnttisnt  by  means  of  Medical  Plasters  for  Cumtirf  purpmA^. 

For  many  years  Electricity  and  Magnetidm  have  been  applied 
by  means  of  Belta,  Pads,  Locketa,  etc.,  and  tbouMnds  of  Testi- 
moniaU  published  from  person?  benetitted  thereby.  It  is  obvious 
that  there  will  bo  a  much  greater  advantage  from  the  application 
of  these  forces  in  Mtdical  Phstcrn,  Their  action  will  be  more 
intense  and  continuous,  from  their  attachment  to  the  body,  reliev- 
ing^ pain,  bracing  and  Rtren^thening  the  nerves,  as  well  an  giving 
comfort  and  support  at  the  eame  time.  They  are  inexpensive, 
and  brought  witnin  the  compasK  of  the  poorest  person.  Tney  will 
be  sold  tiVo  other  porous  platiters  at  1b.  I^d.  and  28.  9d.  each,  and 
there  will  bo  found  to  be  more  elhcacy  in  one  of  these  Plasters 
than  in  most  of  the  Belts  and  Appliances  for  which  2  guineas  and 
upwards  is  reffularly  charged. 

There  are  about  25.000  ('homists  and  Medicine  Vendors  in  the 
United  Kingdom,  and  to  place  any  Patent  Medicine  on  the  Market 
in  such  a  way  as  to  ineure  success,  involves  a  large  expenditure  In 
Manufacturing,  Advertising,  etc. 

There  will  not  be  the  same  difficulty  in  inducing  Chemists,  etc., 
to  stock  and  push  the  sale  of  these  pfaaters  as  there  bin  inducing 
them  to  push  a  new  Medicine.  They  can  sell  their  own  medicines 
and  recommend  and  push  the  sate  of  these  Plasters  as  an  additional 
source  of  profit. 

Many  Shops  would  doubtless  sell  dozens  of  Plasters  weekly,  but 
allowing  on  an  average  that  each  only  sold  Our  every  two  months, 
the  profits  on  snch  aiues  would  be  sumcient  to  pay  a  dividend  of 
2d  per  cent,  on  the  |jaid-up  capital. 

We  so  firmly  believe  in  the  immediate  success  of  the  proposed 
Company  that  we  agree  to  take  payment  for  our  interest  entirely 
in  Shares,  and,  furtner,  to  take  no  dividend  until  all  other  Share- 
holders have  received  at  least  10  per  cent. 

We  are  desirous  to  form  the  Company  direct  from  the  public, 
and  to  save  all  expenses  of  promotion-money,  eta  Tho  name  of 
the  Company  will  be 

•*  The  SUetro-Maipiitic  Medical  Pladtr  Company,  LimiUd" 

Capital  £10,000  in  2,000  Shares  of  £5  each,  of  which  it  is  proposed 
to  call  up  only  £3— viz.,  £1  on  application,  £1  on  allotment,  and 
£1  in  a  month  aftorwarvlB— or  in  10,000  shares  of  £1  each,  us  the 
promoters  may  determine. 

Should  you  feel  disposed  to  aid  in  this  undertaking,  or  desire 
further  information,  we  should  be  glad  if  you  will  communicate 
with  us  personally,  or  by  letter,  to  above  address. 

A  meeting  of  the  respondents  to  this  circular  will  immediately 
bo  chilled,  and  steps  taken  to  form  the  Com[mny  forthwith. 

Trusting  to  have  a  favourable  response  from  you  during  tba 
current  week, 

We  are,  yours  faithfully, 

William  W]SE\Inv6ntor8  and 
Henrt  Mills   j     Patentees. 

We  give  also  a  handbill,  circulated  by  Professor  (t)  Wise, 
to  obtain  customers.  What  is  a  "  Matteuse  "  ?  (See  fourth 
line  from  end  of  handbiU.)  This  nibhish,  we  are  told, 
emanates  from  '* Faraday  Institute,"  Manchester;  presidentf 
"  Professor  Wise." 

WHAT    IS    LIFE    AND    WEALTH     WITHOUT    HEALTH! 

THE  EMINENT  SPECIAUST, 

MEDICAL  ELECTRICIAN.  AND  MANUFACTURER 

of  all  descrlptioni  of  Medical  Elecdic  Batt«riei  antl  AppUancea, 

Ru  made  amngemenU  for  vtsltlng  fiCILTDN  erery  other  we«k,  on  TUBSDAT 
and  PaniAY  Rveningt,  fnim  S  to  0.3n,  at  the  lk)LT<)N  ARMS  Comx  TAVUUI, 
Bradihaw  QaU?.  wtierr  he  may  he  conNuUoi  FKRE  OK  CUAROK  on  all  Hirrnuk 
CompUlnls,  inch  as  Rh«uniatlim,  t.iiiiihaKti,  ScUtica,  Nearalipta,  Par&lyali. 
Epllepjiy.  SleeplcuihcBi,  IndUtcatlon.  Sliiioiish  Llwr,  ConHtipitlon,  0>ld  Keel, 
Bad  rirculalloii,  Spaami,  TooUia^he.  Ilradache,  Aithiiia,  BrunohltU,  Diabetes, 
Ht.  VHui'i  Dmnce,  Atrophy  or  Waitli>K  Miucle«.  Lon  of  Xerre  Force,  and 
Oenerjil  I^ervoua  l>«Dm>lou, 

PR0KKA30E  WIBE  hu  derot«d  many  yean  of  cIom  practical  itndy  to  Elec- 
trlcUy  M  a  BamudUl  Afcent,  and  to  the  Mmufacture  of  lultable  Batterlea,  Ac, 
and  from  th««Kperleuce  he  ha«  had  \n  Thoaaanda  of  Ciiaea  of  vartoni  allmooU 
that  hava  oome  aoder  hli  notice,  and  tho  hiich  Referenoea  h«  bu  r0celv«d,  Iw  IS 
abl0  coundvntly  to  recommend  the  moat  aallable  Battory  and  TraatniMit  tor 
Specific  compUlota. 


i 


\ 


KtghU  of  Attendance  for  Vebroarr 7th 

«»t 


10th 
t4th 


4 


FOK  FUSTBKK  ATTNDAXCV  SII  UOLTOM   PAPIBS. 

At  the  rtqneit  of  aeverol  frlenda,  PE0FES30R  WISE  haa  arran^  to  ftn  a 

Serlea  of 

LECTURES    ON    HEALTH, 
with  Electric  Exiwrimenti,  Ac.  In  the  LAKOS  BOOK,  at  Iha  COFFKl  TAVau.  •■ 
atK>ve,  coram  enoiug— 

WEDNESDAY.  PxitaUABT    Sih.  for  FEMALES  ONLY. 
WKDNBfiDAV,  FtBRUAKT  l&th.  for  MEN  ONLY. 
LSCm'RlS  TO  COMHSMCI  AT  7.3U. 

ADMISSION- SixpeDC*.       A  few  Referred  SeaU,  One  ShUUng. 
An  exp«ri«no«d  Lady  El«ctJiclao  and  Mattauae  will  be  In  attendance  nlffhUy 
to  glT*  private  coQioltatloiu,  and  Treatment  to  Ladlea. 

F«rmaD«Dt  AddrvM  of  PEOFKaSOfi  WISE.  101,  HccadUly,  UanohefeUr. 
Janoarj,  IfiBO.  ^IThere  b«  ma^  be  coDfolted  dail^r  trom  lU  le  9 


4 

i 


536 


THE  ELECTRICAL  ENGINEER,  MAY  26,  1893. 


MESSRS.  J.  H.  HOLMES  AND  CO.'S  NEW 
'-CASTLE"  DYNAMO. 


On  Friday,  May  19,  a  party  of  engineers  reiiresentativo 
of  the  various  branches  of  the  profession  were  the  guests 
of  Messrs.  Holmes,  of  Newcastle,  at  Thames  Ditton.  Tho 
immediate  object  of  the  visit  was  to  inspect  one  of  the  new 
"  Castle  "  dynamos  of  the  firm,  which  had  been  built  for 
the  Aluminium  Company,  Limited,  and  brought  for  exhibi- 
tion to  the  works  of  Messrs.  Willans  and  Robinson.  The 
dynamo  in  question  is  of  Messrs.  Holmes  and  Co.'s  latest 
improved  drum-armaturo  type,  wound  with  bar  conductors, 
and  designed  for  an  output  of  125  volts  and  1,035  amperes, 
at  a  speed  of  350  revolutions  per  minute.  The  over-all 
dimensions  are  remarkably  small  for  the  output,  being  only 
i3ft,  by  5ft.,  but  the  armature  weighs  more  than  two 
tons.  The  core  is  built  of  about  1,700  thin  Swedish 
charcoal  iron  discs,  carefully  insulated  from  each  other 
by  specially-mude  parchment  paper  of   unusual  thinness, 


about  eight  tons.  They  are  plain  shunt  wound,  and  the 
resistance  of  the  coils  ia  such  that  at  full  load  about  15 
amperes  of  current  Sow  round  the  magnets — that  is  toaay, 
just  about  1^  per  cent,  of  the  current  in  the  external 
circuit.  The  magnets  rest  upon  a  brass  bed  lying  on  a 
concrete  foundation,  and  are  steadied  at  the  sides  by  nan- 
magnetic  brackets,  fixed  to  Willans  patent  combination 
frame,  forming  the  base  of  tho  engine,  and  carrying  the 
outer  bearing  of  the  armature.  The  connections  between 
the  armature  and  the  commutator  are  arranged  so  as  to 
bring  the  line  of  commutation  into  the  horizontal  plane 
with  the  object  of  making  the  brushes  and  the  holders 
easily  accessible.  The  brushholdersare,  of  course,  of  large 
size.  The  builders  claim  that  the  electrical  efficiency  of 
their  machine  is  over  97  per  cent.,  so  that,  deducting 
for  friction  and  other  losses,  there  is  a  net  commerciaj 
efficiency  of  94  per  cent ,  and  this  is  said  to  be  maintained 
over  long  runs. 

Ic  may  be  mentioned  that  the  dynamo  was  tested  at 
Thames  Ditton  by  Mr.  F.  V.  Anderson,  and  the  results,  aa 


K 


The  discs  are  mounted  directly  upon  a  steel  shaft,  and  are 
driven  by  a  key  running  the  entire  length  of  the  core,  and 
they  are  notched  in  such  a  manner  as  to  leave  three  venti- 
lating spaces  next  the  spindle.  The  bar  conductors  are 
built  up  of  cop[>6r  strips,  so  split  up  and  twisted  as  to 
prevent  as  much  as  possible  the  formation  of  eddy  cur- 
rents, and  they  are  driven  in  a  positive  manner  from  the 
core  by  means  of  drivers  resting  in  channels  at  intervals 
round  the  {>enphery.  The  end  crossings,  or  connections, 
are  made  of  copper  strips  of  ample  cross  section,  without 
joints,  arranged  in  a  comi>act  form  at  each  end  of  the 
armature,  but  so  as  not  to  interfere  with  the  means  of 
ventilation  already  referred  to.  A  particular  aim  in  the 
design  has  been,  of  course,  to  ensure  the  temperature  of 
the  machine  being  kept  as  low  as  possible  after  long  runs, 
and  it  will  be  observed  from  the  tests  given  below  that  the 

akers  have  satisfactorily  attained  their  object. 

Tho  field  magnets  are  of  best  annealed  iron  forgings, 
hined  all  over,  and  weigh  with  their  copjier  windings 


communicated  to  us,  were  highly  satisfactory.  The  durft^' 
tion  of  the  test  was  six  hours,  the  moan  speed  being  335*7' 
revolutions  per  minute,  128*3  volts  at  the  terminals,  1,006 
amperes  in  the  external  circuit.  Hence  (128'3  x  1,006  -=-  746) 
the  electrical  horse-power  was  173  ;  and  the  indicated 
horse-power  of  the  steam-engine  having  been  ascertained 
to  be  201*07,  it  results  that  the  efficiency  of  the  combined 

173 

plant  is ^8604  per  cent. 

^  20107  ^ 

The  results  of   weighing  steam  showed  that  1,4001b.  of 

steam  were  condensed  in   22  minutes  2.'>  seconds,  which  is 

equivalent  to  3,7471b.    per  hour.      The   steam   used    per 

3  747 

electrical  horse  power  j>er  hour  -    jyo    «  2r66lb» 

The   results   of    temperature    tests    were    as    follows: 
Temperature  of  armatuio  at  start,  29'5deg.  C.  ;  after  six  , 
hours  run  at  full  load  =>  57deg.  C.  ;  the  rise  in  temperatur 
I  was  therefore  27*5deg.  C.    Tom|>erature  of  room  at  star 
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23'3deg.  C.  at  finish  260deg.  C,  or  a  difference  of 
ieg.  C.  The  actual  rise  of  temperature  in  armature  due 
iinning  of  the  machine  was  275  —  2*7  =■  24*8deg.  0., 
t4-7deg.  F. 

rhen  we  yisited  the  machine  it  had  been  running  six 
rs  at  full  load,  and  the  armature  at  the  commutator  end 

found  to  be  72deg.  F,  above  the  temperature  of  the 
lOBpherc.  There  was  no  sparking  observable,  and  the 
kmanship  of  the  machine  is  certainly  all  that  can  be 
red.  It  may  be  stated  that  it  will  be  shortly  banded 
v  to  the  Aluminium  Company,  and  that  its  work  will 
.he  production  of  sodium  by  an  economical  process  of 
(Tsis. 


jta^s 


MAGNETIC  VISCOSITY.* 


r.  HOPKINSON,  D.SC,  F.R,S.,   E.  WILSON,   AND  F.  LYDALL, 

10  following  experiraente  were  carried  out  in  the  Siemens 
oratory,  Kind's  College,  London,  and  arc  a  continuation  of 
triments  by  J.  Hopkinaon  and  B.  Hopkinson,  a  deBcription  of 
;h  appeared  in  the  Skclri^al  Enginur^  September  16,  1892. 


Fio.  1. 

,  that  paper  determinations  were  given  of  curves  sbowiDg  the 
uon  between  the  induction  and  the  magnetising  force  for  rings 
ne  wire  of  soft  iron  and  steel,  througn  complete  cyclee  with 
ing  amplitudes  of  magnetising  force,  both  with  the  ordinary 
ttic  method  and  with  alternating  currents  of  a  freauency  up  to 
x>mplete  periods  per  second.    It  was  shown  that  if  tne  induction 

moderate  in  amount — for  example,  3,000  or  4,000 — the  two 
ee  closely  agreed;  but  if  the  induction  was  considerable— for 
nple,   16,000 — the   curves   differed  somewhat,   particularly  in 

part  of  the  curve  preceding  the  maximum  induction.  The 
rence  was  greater  with  steel  than  with  soft  iron,     \K  was  not 

determin^  whether  this  difference  was  a  true  time  effect,  or 
in  some  way  due  to  the  balUntic  galvanometer.  The  present 
)r  is  addressed  to  settlinj^  thi^  point. 

le  ring  to  which  the  following  experiments  refer  is  of  bard 
.,  containing  about  0  6  jier  cent,  of  carbon,  in  the  form  of  wire 
a.  diameter,  varnished  with  Bheltac  to  ensure  insulation.  The 
arialwasBUppliod  byMessrs.  Richard  Johnson.  The  ring  inabout 
.  diameter,  and  has  a  sectional  area  ol  1*08  ^lunro  centimetre. 

wound  with  200  turns  of  copper  wire,  nnd  with  HO  turns  of 
wire  for  uso  with  the  ballifjtic  galvanometer.  In  the  KfecfricaJ 
paper  the  static  curve  of  hystorosis  wa.^  dotorminod  by 


BalCuUc 

'xHtnoTntltT. 


In  a  letter  Mr.  Evorshed  stated  that  **  Had  the  alow  cycle  been 
obtained  by  the  method  described  by  Mr.  Vignoles,  Messrs.  Hop- 
kinson  would  have  found  it  in  almost  absolute  agreement  with  toe 
qaick  cycle  curve."  To  settle  this  point  the  static  curve  of  hyste- 
rosLS  was  obtained  by  the  ballistic  galvanometer,  the  connections 
being  made  according  to  the  diugrnm  in  Fig.  2.  This  is  not  the 
method  of  experiment  alluded  to  oy  Mr.  Evershed,  but  it  is  capable 
of  vai'ving  the  maofnotitting  force  in  the  same  way  as  is  doscribod  by 
him.  R  is  the  hard  steel  wire  ring,  B  i^  the  ballistic  galvanometer, 
S|  is  a  reversing  switch,  and  Sj,  a  snaall  switch  for  too  purpose  of 
short- circuitinj^  the  adjustable  resistance,  Ri.  The  dinerenco 
between  this  diagram  and  that  in  Fig.  I  is  that  R|  can  bo  suddenly 
inserted  into  the  primary  circuit  by  one  stroke  of  the  reversing 
switch,  Si.  In  this  way  it  is  jKissible  to  vary  the  magnetising 
force  from  one  maximum  through  zero  to  any  desired  point  within 
the  other  maximum  by  one  motion  of  the  switch  Si,  which 
operation  takes  but  a  small  fraction  of  a  second  to  perform. 


■ 


In  Fig.  3  the  points  marked  x  were  obtained  by  the  method  in 
Fig.  1  ;  the  pomts  marked  *  being  obtained  by  the  method  in 
Fig.  2.  Table  I.  gives  the  values  for  B  and  H,  from  which  these 
|X»i»ts  have  been  plotted,  and  their  close  ag^reoment  proves  that 
theditTerence  found  between  the  static  and  quick  cycle  curves  is 
not  due  to  the  cause  suggested  by  Mr.  Evershed.  In  each  case 
the  battery  used  had  n  potential  difference  of  108  volts,  the 
periodic  time  of  the  ballistic  needle  being  10  seconds.  It  was 
obaervod,  when  taking  the  hysteresis  curve  by  the  method  in 
Fig.  2,  that  the  sum  of  the  inductions  found  by  varying  tlio 
magnetising  force  from  one  maximum  to  an  intermediate  point, 
and  from  that  i>oint  to  the  other  maximum,  did  not  exactly  equal 
the  induction  got  by  varying  the  magnetising  force  direct  from 
one  maximum  to  the  other. 

To  investigate  this  with  the  ballistic  galvanometer  the  magnetis- 
ing force.  Fig.  3,  was  taken  from  one  maximum  through  zero  to 
the  point  a,  by  one  motion  of  the  reversing  switch  handle,  and 


I 


I 


Fio.  4. 


^U  Fia.  2. 

ballistic  galvanometer,  the  connections  being  made  according 
the  diagram  in  Fig.  1,  where  R  is  the  hard  steel  wire 
■,  B  is  the  ballistic  galvanometer,  Si  w  a  reversing  switch,  and 
1  a  small  short-circuiting  switch  for  the  purpose  of  suddenly 
rting  a  resistance,  Ri,  into  the  primary  circuit.  The  resist- 
1  R,  was  so  adjusted  that  the  maximum  current  in  the 
lary  circuit  was  such  as  to  give  the  desired  maximum  magnetis- 
force  on  the  ring.  In  taking  the  kicks  on  the  ballistic 
anometer  the  method  adopted  was  as  follows  :  Having  closed 
primary  by  means  of  Si,  the  switch  8.  was  suddenly  opened, 
<  allowing  the  magnetising  force  to  drop  to  an  amount  deter- 
ed  lay  Ri,  and  the  kiok  observed.  A  total  reversal  was  then 
m  with  S„  and  the  kick  again  obsen-ed.  The  closing  of  S- 
D  brought  up  the  magnetl<iing  force  to  its  maximum  in  the 
Mite  direction  to  that  at  starting. 

Paper  read  before  ths  Royal  Society. 


the  galvanometer  circuit  closed  at  known  intervals  of  timo  after 
such  change,  the  deflection  being  noted.  This  deflection  does  not 
represent  an  impulsive  E.M.F.,  nor  yet  a  constant  current,  but  is 
caused  by  a  current  through  the  galvanometer  diminisliing  in 
amount  somewhat  rapidly.  It  might  arise  from  the  com|>arativoly 
slow  rate  at  which  the  magnetising  current  changes,  owing  to  the 
fiolf-induction  of  the  circuit,  or  it  might  aripe  from  a  finite  lime 
required  to  develop  the  induction  corrosponding  to  ii  given  mag- 
netising force.  Tne  former  would  bo  readily  colculablo  if  the 
ring  hwi  a  definite  self-inductkMi ;  in  our  cose  it  is  approximately 
calculable. 

Lot  R  be  resistance  of  primaty  circuit,  E  the  applied  E.M.F., 
r  the  current,  and  I  the  total  induction  multiplied  oy  the  number 
of  primary  turns. 

E  =  Rx+^. 

Now  I  is  known  in  terms  of  x  for  oonditioos  of  ex|>erim6nt  very 
approximately,  and  roughly  dljiU  has  a  constant  ratio  to  ilxl<ii-r 


i^EJ^BiSm 
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U  equal,  Bay,  to  L  {dx/dt) ;  hence  the  woll  knon-n  ^uaLion 

E  =  Rx  +  L  -^■^, 
dt 


■i" 


-'). 


From  oar  curves  we  «ee  that  induction  per  square  centimetre 
increases  10,000^  whilst  magnetising  force  increases  4.  Totil 
induction  multiplied  by  the  primary  lump,  taking  the  volt  as  our 
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unit,  incroaoes  lO.HOO  x  200  x  10-",  whilst  the  current  inoreasei« 
half  an  amftere— i.r., 

L  ^  4*32  X  10-*. 
In  the  expeiimonte  mafic  E  =  4  and  108  voHs  and  R  =  0  8  nnd 
21 '6  ohms,  whence 

a:  =  5  (1— £  >'32  )  tind  o  (1- ^ "4-:r;'). 
In  either  oa«e  x  does  not  differ  semtibly  from  its  final  valuo  when 
t  =  I  second.     Hence  the  self-induction  of  the  circuit  can  have 


nothing;  to  do  with  the  residual  efTecta  observed.  Theae  oxfjeri- 
mente  showed  that  an  eflect  was  produced  u(>on  the  galvnnomeber 
needle,  appreciable  for  some  seconds,  the  effect  bein^  somewhat 
more  marked  with  4  than  with  108  volts.  But  the  whole  amount 
was  BO  small  as  to  be  less  than  1  per  cent,  of  the  total  chanj^e  of 
induction;  from  which  we  infer  tnat  no  material  difference  exists 
betwoen  curroB  of  induction  determined  by  the  ballistic  galvano- 

melor  aad  the  iaductiona  caused  by  magnetising  forces  operating 

far  msny  aocoada. 


Effect  of  Tapjnng  the  Specimen, — Having  taken  the  magnetisii 
force  from  its  maximum  through  #»ro  to  the  point  a  as  before,  thj 
effect  of  tapping  was  marked,  especially  in  the  case  of  soft  tr 
when  a  kick  corresponding  to  an  acquiromentof  633  lines  of  indufl 
tion  per  square  centimetre  was  observed.  The  following  experT 
menta  on  the  hard  steel  wire  ring  were  carried  out  with 
alternator,  the  object  being  to  ascertain  if  n  time  effect  on  man 
notism  exists.  The  ballistic  curve,  Fig.  3,  has  been  taken  as4 
Htandard  with  which  to  compare  the  res()ective  hysteresxB  ca 


In  each  case  the  maximum  magnetising  force  has  been  made  i 
nearly  OS  rx>8sible  to  agree  with  that  used  when  t^iking  the  ballistj 
curve,  anti  the  melhocrof  tost  wau  that  employed  in  the  Ei^cirict 
Einjiuftr  \\fiuQr.  For  the  Hake  of  corapleteoess,  the  diagrao 
Fig.  4.  ana  doscrintion  are  given  over  again.  Quotin. 
from  that  pa^wr,  wo  nave  :  "  For  dot-crminiog  the  points  on  th 
closed  curve  of  magnetisation  given  by  rapid  reversals  of  th^ 
current  in  the  coil,  the  ring  was  connected  in  series  with  a  doO) 
inductive  resistance  to  the  polos  of  an  alternate-current  generat 
or  a  transformer  excited  by  the  generator,  Fig.  41,  iu  which  A  J 
are  the  poles  of  the  transformer  or  generator  ;  C  V  the  termiua 
iif  tho  non-inductive  resistance,  R  :  H  the  coil  surrounding  thd 
ring;    1'  und   Q  tho  ftud?  of  a  reversing  key  connoctod  to  t)i 


quadrant  of  a  Thomson  quadrant  electrometer  ;  L  a  key  by  me 
of  which  Q  could   he  ronnected  with  C  or  E  at  will ;  and  K  a 
volving  contact-raakor,  through  which  P  was  connected  to  D. 
condenser  was  connected  to  P  and  Q  in  order  to  steady  the  ela 
trometer  readings.     The  contact-maker.  K.  was  bolted  on  to  tl 
axle  of  the  generator.     It  consists  of  a  eiroalar  disc   of  ebonitt 
about  I3in.  in  diameter,  having  a  small  slip  of  oopper,  about  1*^14 
wide,  let  into  its  circumference.     A  small  steel  Drush  pr« 
,  the  cvr^umference,  and  makes  contact  witli  Uie  piece  of 
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once  in  every  revolution.  The  position  of  the  brush  can  be  reati 
off  op  a  graduated  circle.  Ti^o  fjuadranb  electrometer  thus  given 
the  inistantaneous  value  of  the  difference  of  i>ot«nt.ial  between  the 
point*  C  and  U,  or  the  points  D  and  E,  accordine  to  the  direction 
of  the  key  L." 

Frecjuoncies  of  5,  72,  and  125  ^^  per  second  have  been  tried, 
two  values  being  given  to  the  potential  ditferenco  at  the  terminalu 
of  the  alternator  in  each  of  the  fre<tuencie$  72  and  12o,  making  in 


all  live  complete  experiments.  Tlio  curves  so  obtuinod  i%re  (^iven 
in  Figa.  H,  9,  10,  II,  and  12  reflpoctivoly.  From  obsorvationH  of 
the  values  of  tlio  E.M.F.  between  C  ftnd  1),  Fig.  -1,  at  different 
times  in  the  period,  a  curve^  A  (in  each  experimoDt)  was  plotted, 
giviDK  the  magnetising  force  in  terms  of  the  time  ;  a  similar  curve 
waa  ^tted  for  the  E.M.F.  between  D  nnd  E,  which,  when  cor 
reoted  by  subtracting  the  E.M.F.  due  to  the  rosietance  of  the 
coil,  H(  gives  the  |)0tential  or  time  rate  of  variation  of  the  indue- 
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iion  in  term»  of  the  time.     Hence  the  area  of  this  curve,  B,  up  to 

I  any  point,  plus  a  constant,  is  proportional  to  the  induction  cor- 
responding to  that  point.  This  is  shown  in  curve  C,  which  is  the 
integral  of  B.  In  each  of  the  6ve  experiments  the  lint^  witli 
the  non-inductive  reeiatanoe  was  placetl  acrora  the  terminHl»  of  the 
alternator,  and  the  excess  of  potential  taken  up  by  a  non-inductive 
resistanoe. 
In  Fig.  5  the  hystereeia  corvee  for  frequencies  of  o^  72,  and  125 


are  compared  with  the  ballistic  curve.  These  curves  are  marked 
5,  72L,  and  125L  respectively.  The  corresponding  values  for  B 
and  H,  from  which  these  curves  have  been  plotted,  are  given  in 
Tables  II.,  III..  V.,  which  have  been  obtainoa  from  the  curves  in 
Figs.  8,  9,  and  11  respectively. 

The  most  noteworthy  features  in  these  curves  are  that  the 
curve  with  a  frequency  of  5  is  very  near  the  ballistic  curve,  if 
allowance  is  made  for  difference  in  the  magnetising  current,  and 
thftt  the  curves  with  a  frequency  of  72  and  125  deviate  very 
materially,  particularly  in  the  part  of  the  curve  somewhat  preced- 
ing; the  maximum  induction.      Hence  tAe  time   effect    mainly 


dev'olops  with  a  j^ieator  fretjuency  than  five  jter  Hecoml.  Hence 
al^o  ^ve  infer  that  tfiis  effect,  as  already  described  in  the  EleclrieiU 
fJuffi'vrrr^  In  A  true  time  effect,  not  rising  in  any  way  from  the 
ballistic  galvanometer. 

In  Fig.  G  the  hysteresis  curve,«i  for  a.  frc<|iiency  of  72  are  com- 
pared with  the  ballistic  curve.  The  curves  are  marked  72L  and 
72H  rca|3ectively,  the  potentinlB  nt  the  turminals  of  the  alternator 


in  the  two  cases  being  approximately  36  and  430  volts.  The 
corresponding  values  for  B  and  H  are  given  in  Tables  III.  and  lY., 
which  have  been  obtained  from  the  curves  in  Figs.  9  and  10 
respectively.  The  difference  between  the  two  curves  in  Fig,  6 
was  at  first  pu/.zling,  but  a  little  consideration  Batii*tiod  us  thnt  ib 
arises  from  the  same  time  effect.  The  curve  72L  was  determined 
three  times,  with  the  same  result.  The  numerals  refer  to  thirtiebhv 
of  a  half  poriod.    From  26  to  28  8  of  the  L  carve  the  matfn«> 


* 
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TAfiUit  I.— Hard  Stoel  Wire  Ring, 


B. 

^—^         H. 

Points  marked  k 

Points  marked  * 

obtained  by 

obtaiaed  by 

^^P 

method  shown  to 

method  shown  in 

Fig.  1. 

Fig.  2. 

+  4412 

16/295 

16.436 

34-77 

15.830 

15.650 

25-44 

H    14.407 

14.200 

19  32 

— 

9,539 

161 

— 

+     1.704 

14-2 

-     4.046 

-     4.130 

7-73 

12,690 

12.820 

0 



14280 

-     773 

14.870 

14.900 

14-2 

12,270 

15.380 

16-1 

— 

15.460 

19 '32 

— 

15,630 

'25*44 

15.733 

15,860 

34-77 

16,033 

16,160 

4412 

16.296 

16.436 

TabLS  II. — Frequency,  6  per  seoood.  Tablk  III.  —Frequency,  72 
per  second.  Potential  at  terminals  of  alternator,  approxi- 
mately 36  volts. 


Tablb  U. 

Tablr  in. 

I            ^• 

H. 

B. 

H. 

f        16.660 

41-7 

16.245 

+  45-7 

^          15,200 

34-4 

16,IH0 

455 

13.010 

251 

15  21.^ 

39  9 

10,190 

19-95 

13,410 

31-7 

+  3,ft70 

171 

7.805 

21-3 

-   i,2:w 

15-3 

+    l.StK) 

17-8 

5,340 

14-1 

-   3.030 

15-8 

9.176 

12-3 

7,027 

14-3 

12.007 

9  4 

10,121 

126 

13.377 

+   3-4 

12,,VW 

9*86 

14.382 

-   5-6 

U.IIN 

4-26 

14.747 

14-4 

14,956 

-   6-44 

15,203 

22-0 

15.407 

15-86 

15.205 

26*85 

15.729 

24-77 

16,477 

30  86 

15.923 

31  1 

15,523 

36-75 

16,116       • 

35-4 

15.660 

41-7 

16.219 

40-9 

- 

— 

16,246 

45-7 

Table  FV.— Frequency,  72  per  second.  Potential  at  terminals  of 
Rltern&tor,  approximately  4.30  volt".  Table  V. — Fretinenny, 
125  per  eccond.  Potential  at  terminals  of  altomator,  approxi- 
mately 62  volw.  Tablk  VI.  — Frequency,  125  per  second. 
Potential  at  terminals  of  alternator,  approximately  750  volte. 


Table  IV. 

Tablr  V. 

Tablk  VI. 

B. 

a 

B. 

H. 

B. 

H. 

16.221 

43 '98 

15,936 

+  41-74 

16.680 

+  45-0 

16.214 

44-32 

15.746 

40-96 

16.671 

44-65 

16.069 

42-75 

16.110 

35-00 

16.565 

40-72 

15.919 

40-61 

13.739 

30-07 

15,311 

33-66 

15.685 

37-25 

11.732 

26  48 

13,930 

3018 

15.299 

34-33 

9.222 

2311 

11,544 

27-15 

14.290 

30-97 

6,462 

20-87 

8.411 

23-78 

12,689 

27-6 

3,576 

1910 

+   4,077 

21-54 

9,839 

24-91 

+  1,192 

18-18 

-       566 

1930 

5.530 

21-88 

-  3,138 

1616 

6.396 

16-83 

+     999 

19-3 

6.776 

1460 

9.474 

14  36 

-  5,073 

16'6 

0,850 

12-67 

12,862 

10-77 

9,609 

14-38 

12,172 

9-20 

14,368 

1-12 

12.300 

11-22 

13.615 

2-24 

15.300 

-   9-20 

13,530 

718 

14.618 

-   8-08 

15,873 

18*85 

14,145 

+   2-24 

15.120 

1975 

16,090 

26-25 

14.999 

-    8-08 

15.434 

28-61 

16.282 

30  63 

15,452 

17  72 

15.622 

.3410 

16.413 

34-33 

15,644 

2613 

15,773 

38-37 

16.564 

39-49 

15,814 

29-62 

15,936 

4174 

16,670 

43  98 

15,914 

33-66 

— 

_» 

16,689 

45  10 

16,122 

88-37 

— 

— 

— 

— 

16,221 

43-98 

— 

— 

— 

— 

tiding  force  incroasos  from  31*8  to  45*6,  whiUt  from  21  to 
26  of  the  H  curve  it  increases  from  30*6  to  44,  the  rate 
of  change  being  about  double  as  great  in  the  former  caae  as 
in  the  latter,  and  it  i«  the  L  curve  which  deviates  mopt  from 
tbe  ballietic  curve.  In  like  manner,  in  the  neighbourhood  of  xero 
induction,  the  induction  in  tbe  H  curve  is  changing  twice  ba  fast 
aa  the  imluolion  of  the  L  curve,  and  it  is  here  the  U  curve  which 
differm  momt.  How  cheM)  clifTerences  of  rate  of  change  arise  can  be 
\  by  msi^ecting  FigB,  9  and  IC. 


In  Fig.  7  the  hyetereaia  curves  for  a  frequency  of  125  are  oora- 
pared  with  the  ballistic  curve.  The  curves  are  marked  125L  and 
125H  reepectively,  the  potentials  at  the  terminals  of  the  alternator 
being  approximately  62  and  750  volts.  The  correepond  ing  TaLofli 
for  B  and  H  are  given  in  Tables  V.  and  V^I.,  which  have  be« 
obtained  from  the  curves  in  Figs.  11  and  12  reepectivolv.  TbeM 
curves  show  the  same  difference  as  Fig.  6,  but  Less  markedly  than 
in  Fig.  5.     The  L  curve  was  determined  twice. 

Experiments  have  been  made  upon  chromium  stoel.  supplied  by 
Mr.  Had6eld,  having  the  following  composition :  0*71  per  oeat. 
carbon.  9*18  per  cent,  chromium,  when  annealed,  and  wbeo 
hardened  by  raiting  to  low  yellow  and  plunging  into  oold  water 
The  results  show  that  the  same  time  effect  exists  in  that  case, 
although  it  was  not  so  marked  a^  in  the  case  of  tbe  hard  eteeL 

We  draw  the  following  conclusions  from  these  experiments  -.  I. 
As  Prof.  Ewing  has  already  observed,  after  sudden  change  ol 
magnetising  force,  the  induction  does  not  at  once  attain  to  its  full 
value,  but  there  is  a  slight  increase  going  on  for  some  seconda 
2.  The  email  difference  between  the  ballistic  curve  of  magnetisa- 
tion with  complete  cycles  and  the  curve  determined  with  a  con- 
siderable frefjuency,  which  has  already  been  observed,  is  a  true 
time  effect,  the  difference  being  greater  between  a  fnxiuency  of 
72  per  seoond  and  5  per  second  than  betfveen  6  per  seoona  and  tbe 
ballistio  curve. 


COMPANIES'  REPORTS. 


TELEPHONE  COMPANY  OF  IRELAND,  LIMITED. 

Tbe  following  is  the  report  of  the  Directors  of  the  Telephone 
Company  of  Ireland,  Limited,  to  bo  presented  at  the  fourteenth 
ordinary  general  moetine  of  the  proprietors,  to  be  held  at  tbo 
offices  of  the  Company.  Commercial -buildings.  Dublin,  on  the  27tb 
of  May. 

The  Directors  present  their  report  and  statement  of  accounts  for 
the  year  ended  December  31.  1892.     The  development  of  tbe  busi- 
ness of  tbo  Company  continued  during  the  year,  there  being  at  tbe 
close  of  the  year  an  increase  of  63sub8criberfi  as  compared  with  the 
corresponding  period  of  the  preceding  year,  while  the  accounts  show 
a  balance  to  credit  of  the  net  revenue  account  suHicient  to  pay  the 
arrears  of  dividend  upon  preference  shares,  and  a  araall  dividend 
on  the  ordinary  shares.      Moving  regard,  however,  to  t)ie  absolute 
necessity  for  the  continuance  of  a  large  exi>enditaro  on  capital 
account,  the  Directors  are  unable  to  recommend  that  any  portion  of 
the  earnings  should  be  distributed  among  the  shareholders.   Besides 
the  outlay  of  capital  rc<iuisite  in  order  to  meet  the  developmentof 
the  business   which   may  be  expected  on   tho  completion 
Post  Oflice  trunk  service,  the  progress  made  in  telephony  m 
tates  the  renewal  of  tho  entire  of  the  internal  arrangements 
Company's  exchangee  in   Dublin,  Cork,   Limerick,  Dundalk, 
Drogheda.  and  the  replacement  of  the  present  switchboards 
others  of  the  latent  construction,  while  on   tho  outdoor  works 
large  capital  expenditure   is  also  absolutely  required,  hence  i 
balance  to  credit  of  the  revenue  account,  and  for  some  time  ti 
future  proBts  of  the  Company  should,  if  the  Company  continued 
operations   and    unless    the    shareholders    provided    the    furti 
necessary  funds,  be  expended  on  capital  account.     In  view  of  tl 
fact  and  of  tho  fact  that  the  preference  shares  offered  in  Janui 
1890,  or  even  the  debentures  offered  in  July.  1890.  were  not  taken 
up  by  the  shareholders,  and  that  the  Directors  were  obliged,  in 
order  to  obtain  a  subscription  for  the  debentures,  to  inour  the 
large  expense  stated   in   the   accounts   for  the    year    1891.   the 
Directors,  while  the  working  of  tho  Company  shows  such  favouC' 
able  results,  were  forced  to  the  opinion  that  an  amalgamation  wil' 
the  National  Telephone  Company,  on  fair  terms,  would  be  most  i 
the  advantage  of  tbe  shareholders  in  this  Company.    Aooordinglj 
after  somewnat  protracted  negotiations,  an  agreement  for  ama' 
mation   has   been   entered   into   between  this  Company  and 
National    Company,  subject  to  the  aanction  of  the  sharebold 
of   this    Company.      By  this    agreement    the  National  Com| 
agrees  to  {wy.  as  of  the  3lBt  December  last,  the  sum  of  £8 
for  the  entire  assets  of  this  Company.     The  National  C\)mpai 
waives  any  claim  to  participate  in  the  assets  of  this  Company 
reepect  of  the  moiety  of  the  ordinary  share  capital   to  which  toi 
are  entitled.     These  terms  the  Directors  consider  tair,  and.  undi 
the  circumstances,  advantageous  to  the  shareholders  of  this  Coi 
pany.  After  i>aying  off  the  debentures  (£15,000)  and  the  prof* 
share  capital  (£40,197)  there  would  remain  for  divit<ion  among 
ordinary  shareholders  the  sum  of  £20,1(K{.     This,  however,  wc 
he  subject  to  the  claims  of  the  preference  shareholders  for  arrears 
of  preference  dividend  to  ."^Ist  December  lost,  and  to  tboneoAMary 
expenses  of  liquidating  this  Company.      A   very  large 
tion    of    the    holdars   of    the    preferenoe   shares    have 
to   the   amalgamation  with    the   National   Company,   c 
ufx>n  their  receiving  20s.  per  share  in  full  discuax^e  of 
and  arrears  of  dividend.     Under  tbo  agreement  with  the 
('Ompany  the  interest  upon  the  debentures  and  tbe  dividend  u 
the  preference  shares  accruing  since   Ist  January  lost  up  to 
date  of  the  completion  of  the  agreement  are  to  bo  paid  by  t 
company.      This  agreement   will   be  submitted    to    the    gem 
meeting  which  has  been  convened,  and  tbe  Directors  recommend 
to  the  approval   of  the  shareholders.     The  agreement   aiay 
inspected  previous  to  the  meeting  at  the  office  of  the  Com 
One  of  the  Directors,  Alderman  V.  B.  Dillon,  jun..  retires  a 
meeting,  in   conformity  with   the  articles  of  association,   I 
eli^ble  for  reelection.       The  auditor,    Mr.  John   M.    Kean, 
rotii-os,  but  ie  eligible  for  re-election. 
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NEW  COMPANIES  REGISTERED. 


Coveatry  Klvotiio  Tr&mwftys  Compansr,  Llmiced. — Thu  Com- 
pany hm*  been  registered  by  R.  B.  Johnson,  49  and  50,  ParliameDb- 
street,  S.W.,  with  a  capital  of  £25,000  in  £5  ebareb.  Object :  to 
carry  into  effect  an  agreement,  made  May  5,  between  the  Electric 
and  General  (Contract  Corporation,  Limited^  of  the  one  part,  and 
A.  O.  Jones,  on  behalf  of  tbia  Company,  of  the  other  part,  for  the 
acqniNtion  of  certain  property,  ana  to  work  and  turn  to  account 
electric  tramways  at  Coventry  and  elaewbere.  Table  A  mainiy 
applies. 

Perkisa  and  Bellamy,  Umlted.— Regiatered  by  Ropor  and 
Whateley,  17,  Lincoln's-inn-tields,  W.C.  Capital  £70,000,  divided 
into  2,000  £6  per  cent,  cumulative  preference  and  6,000  ordinary 
eharefc  of  £10  each.  Objects:  to  acquire,  take  over  as  a  goin^ 
concern,  and  carry  on  the  bu8ine*»«  of  agricultural  engineers,  iron 
merchanta,  ironmonger?,  builders,  contractors,  and  electrical 
enirineers  now  carried  on  under  the  style  or  firm  of  Perkins  and 
Bellamy,  at  Ross,  Herefordshire,  and  with  a  view  to  adopt  and 
carry  into  effect  the  agreement  referred  to  in  clause  4  of  the  articles 
of  aseociation  to  be  made  between  Ann  Elizabeth  Perkins,  widow, 
and  George  Sliead,  the  trustees  of  the  will  of  Henry  Perkins, 
deceased,  and  Thomas  Henry  Bellamy,  thereinafter  called  the 
vendors,  of  the  one  part,  ana  Frederick  W.  Wintle,  on  behalf  of 
the  Compony,  of  the  other  part.     Signatories  : 

Shares. 

William  R.  Rootoa.  Bank  Offices,  Ross 1 

James  Meredith,  2,  Marketplace,  Ross , 1 

Frederick  W.  Wintle,  Bank  OflSoea,  Robs 1 

Thomas  H,  Bellamy,  Bank  House,  Rosa.,.  1 

George  Shead,  IH,  Laurence  Pountney-Kill,  E.C 1 

Francis  A.  Walrond,  41,  Lodbroke-grovo-road,  W 1 

Hubert  C.  Owen,  18,  King's  Ann's-yard,  E.C 1 

There  shall  not  bo  less  than  two  nor  more  than  five  directors. 
The  first  are  William  R.  Rootes,  James  Meredith,  George  Shead, 
and  Thomas  H.  Bellamy.  Qualification,  £250.  Remuneration, 
£50  each  per  annum. 


BUSINESS  NOTES. 


Bury. — We  understand  that  preliminary  tenders  are  to  bo  asked 
for  almost  immediately. 

Bank-lilgbtijig. --Messrs.  Drake  and  Gorham  are  fitting  up  an 
electric  light  installation  for  the  Union  Bank,  Chancery-lano. 

lC*dras. — The  Electric  Construction  Corporation  have  taken  a 
contract  for  an  electric  tramway  in  Madras,  India,  which  will  be 
15  mile«  long. 

Bonmemoatli  Firo  Alarms. — The  Bournemouth  surveyor  has 
been  instructed  to  prepare  a  scheme  by  which  calls  (riven  should 
be  answered  by  the  firemen. 

▲luCTftUa.  — The  address  of  the  Crompton  Electric  Supply 
Company  of  Australia  is  now  IW.  Clarence  street,  Sydney.  Mr. 
K.  H.  Buchanan  is  manager. 

West  IndU  and  Panama  Cable.— The  receiut«  of  the  West 
India  and  Panama  Telegraph  Com|jany  for  the  nalfmonth  ended 
May  15  wore  £4,000,  againab  £2,663,  an  increase  of  £l.a37, 

Nonrloh. — At  the  meeting  of  the  Norwich  Town  Council  last 
week,  Mr.  Uonry  Curl  suggested  that  steps  should  be  taken  bo 
make  arrangements  for  public  lighting  with  the  electric  lighting 
com[jany. 

Cbange  or  Name.— The  Electricity  Supply  Corporation, 
Limited,  has,  with  the  sanction  of  the  Board  of  Trade,  changed 
itfl  name  to  "  The  Charing  Cross  and  Strand  Electricity  Supply 
Corporation,  Limited." 

Western  and  Brazilian  Telegrapb.  — The  receipts  of  the 
Western  and  Brazilian  Telegraph  Company  foi  the  past  week,  after 
deducting  17  per  cent,  payable  to  the  London  Platino-Brozilian 
Company,  were  £2,680. 

lieloeater. —The  Midland  Railway  have  ordered  of  the  Dowson 
Gas  Company,  3,  Great  Quoen-etreet,  8.W.,  a  set  of  Dowson  gaa 
plant  for  lighting  the  new  station  at  Leiceeter,  for  about  200  b.h.p., 
to  drive  Croasloy  engines. 

'niomaon*Bonaton  Railways  in  Trance .  — T  he  Thomsou  - 
Houston  system  is  to  bo  adopted  for  electric  tramways  in 
Bordeaux.  The  company  in  aUo  in  negotiation  for  equipping  an 
important  town  near  Paris. 

MAdrtd  Tramways.— A  tramway  is  being  built  from  Madrid  bo 
Barrio  de  la  Prospondad,  a  suburb.  IndwulritA  hears  that  the 
AUgomoine  C-ompany  are  doing  their  best  to  persuade  the  company 
to  run  the  line  by  electricity. 

Holloway  Station.— The  Great  Northern  Railway  Company 
hare  accepted  the  tender  of  Messrs.  Johnson  and  Phillips  for  the 
supply  01  Brockie-Poll  arc  iMnps  and  acceseorieH  for  their 
Holloway  electric  light  station. 

National  Telephone  Debentures. — Letters  of  allotment  and 
regret  have  been  posted  by  the  National  Telephone  Company, 
Limited,  in  respect  of  £273,523  4^  per  cent,  debenture  stock 
offered  to  the  ordinary  shareholders  of  the  Company. 

Removal. — Mo^rs.  Johnstone,  Benjamin,  and  Co.,  manufac- 
turers of  electrical  iusulutod  wirojj,  wire  coverors,  drawers,  and 
metal  merchants,  have  removed  from  Balmer-rood,  Bow,  to  3, 
Wenlock  road,  and  12a,  Edward  street,  Clby-road,  E.C. 


City  and  Seatli  Irfmdon  Railway  Company. — The  receipts  for 
the  week  ending  May  21  were  £794,  against  £766  for  the  same 
period  last  year,  or  un  increase  of  £28.  The  total  receipts  for  1803 
show  an  increase  of  £1,361  over  thoee  for  the  corresponding  period 
of  1892. 

Powderhall  (Xdlnbnrsh). — At  a  meeting  of  the  Cleaning  and 
Lighting  Committee  of  the  Edinburgh  Town  Council,  held  on 
Monday,  an  estimate  amounting  to  £350  was  accepted  for  an 
installation  of  electric  tight  at  the  new  Powderhall  destructor 
buildings. 

Wolverhampton.— The  Wolverhampton  Electric  Lighting  Com- 
uiiLtee  liav'G  »oIect«d  from  a  large  number  of  candidates  Mr.  Baynes, 
of  Bradford,  and  Mr.  Lewis,  of  Hull,  for  the  appointment  of  elec- 
trical engineer,  and  will  make  a  final  selection  from  those  two 
gentlemen. 

MedaL— The  Sir  John  Pender  gold  medal  baa  been  awarded  to 
Mr.  David  A.  Ramsav,  diploma  student  of  the  Glasgow  and  Wetit 
of  Scotland  Technical  College,  after  a  three  years'  course  in  Prof. 
Jamieson's  electrical  laboratory  and  the  various  other  classes 
rcfiuiRite  for  the  diploma  course. 

Poncaster. — Local  papors  are  asking:  When  is  Doncostor 
going  to  have  the  electric  light 'r  While  China  and  Japan  revel 
in  electric  luxuries,  **in  Doucaster  the  installation  of  tho  electric 
light  in  one  or  two  business  establishments  has  been  of  such  recent 
occurrence  that  it  has  bardJy  yet  ceased  to  be  a  wonder." 

Chiswlok.  —  At  the  meeting  of  the  Chiswiok  Local  Board  last 
week,  the  clerk  raported  that  be  had  received  the  memorandum 
and  articles  of  association  of  the  Boumo  and  Grant  Electricity 
Company,  Limited.  The  company  had  been  registered,  and  tho 
secretary  was  Mr.  R.  G.  H.  Atkins.  Tho  registered  offices  were 
In  Gooi-ge-street,  Mansion  House. 

Coatbridge. — Tho  Scottish  House-to-House  Electric  Lighting 
C'Ompany  have  feued  a  piece  of  land  in  Dundyvan  for  the  purpose 
of  laying  down  electric  lighting  plant  for  Coatbridge,  and  have 
obtained  the  necessary  sanction  to  open  up  the  pavements  of 
certain  streets  for  laying  down  their  main  wires.  The  company 
have  contracted  with  the  Brush  Electrical  Company  to  carry  out 
the  work,  and  ot>erations  will  begin  at  once. 

Goodrich  Court. — Last  Friday  evening,  in  compliance  with  an 
expressed  wish,  Mr.  and  Mrs.  H.  C.  Monktt,  of  Goodrich  Court, 
Monmouth,  invited  the  workmen  engaged  in  the  recent  alterations 
and  improvemente  on  the  estate,  together  with  their  wives,  to  see 
the  grand  hall  at  the  Court  lit  up  with  the  electric  light.  The 
visitors,  who  wore  numerous,  were  much  pleased  and  gratified 
with  the  brilliant  illumination,  which  was  very  effective. 

Doputatloos. — Tho  Fleetwood  Electric  Lighting  Committee  are 
to  go  u  four  days'  trip  in  the  South  to  visit  Bath,  Bournemouth, 
and  London,  and  so  gain  experience  on  the  practical  side  of  town 
electric  lighting.  An  electric  light  firm  is  understood  to  be 
standing  Uie  entire  expense,  and  tho  opinion  is  expressed  that 
ratepayers  ought  to  be  very  thankful  bo  them  for  allowing  the 
committee  to  go  the  tour  witnout  coming  to  the  rates  for  a  penny. 

Atlantic  Linera. — The  White  Star  Line  have  ordered  a  new 
steamer  HOOfb.  long  for  the  Atlantic  service.  Messrs.  Harland  and 
Wolff,  of  Belfast,  are  the  baildors,  and  their  representative  la 
confident  they  will  beat  anything  in  the  way  of  speed  yet  attained. 
They  are  of  the  opinion  that  speed  cannot  be  much  further  in- 
creased as  long  as  steam  is  the  motive  power,  but  express  the 
opinion  that  electricity  in  the  near  future  may  achieve  great  things 
in  this  respect. 

Dover. — The  Town  Clerk  of  Dover  explained  at  tho  last  Town 
Council  meeting  that  he  bad  been  to  the  Board  of  Trade  with  a 
representative  of  tho  Brush  Electric  Lighting  Company,  and  a 
satisfactory  settlement  of  all  points  bad  been  made,  but  as  the 
time  for  commencing  0|ierationB  hod  expired  a  further  extension 
was  asked  for  of  three  months  from  July  1.  The  Mayor  |X)inted 
out  that  tho  company  mnist  commence  operations  within  five 
months,  or  tho  arrangement  fullB  through. 

Communloatlon  with  Lighthouses.  —The  Press  Association 
states  that  the  Royal  Commission  to  enquire  into  communication 
by  telegraph  between  lighthouses  and  lightships  around  the  coast 
with  the  shore  will  comraenoe  another  tour  of  inspection  in  one  of 
her  Majesty's  despatch  vessels  early  in  July.  It  is  intended  to 
start  on  tho  east  coast  of  Scotland,  and  travel  northwards,  visit- 
ing any  lightships  and  lighthouses  on  the  north  and  west  coasts. 
The  commission  will  go  to  the  Isle  of  Man,  and  thence  to  the  north 
coast  of  Ireland. 

Xorthampton. — The  Stockport  Corporation  Town  Hall  Com- 
mittee visited  Northampton  to  inspect  the  town  ball  buildings 
last  week.  The  visitors  were  very  favourably  impressed  with  the 
convenient  arrangomonta  of  tho  municipal  dofXLrtmonts  under  one 
roof,  including  the  entire  police  and  tire  brigade  etjuipment.  The 
building,  which  cost  about  £70,000,  is  of  very  imposing  dimensions, 
and  was  erected  about  a  year  and  a  half  ago.  The  electric  light 
is  used  pretty  well  all  over,  even  the  police  cells  being  lighted  oy 
electricity  in  a  manner  which  prevente  prisoners  interfering  with  it. 

Tannton. — A  Bill  to  confirm  certain  provisional  orders  made  by 
the  Board  of  Trade  under  the  Electric  Lighting  Acts,  1882  and 
1888,  came  on  before  the  examiners  of  the  House  of  Commons  on 
Thursday  last  week,  for  proof  of  compliance  with  the  standing 
orders.  Among  others  was  one  enabling  the  Corporation  S 
Taunton  to  supply  electricity  within  the  borough  and  a  portion 
of  the  district  of  the  Taunton  Rural  Sanitary  Authority.  There 
woe  no  opposition  at  tho  stage,  and  the  necessary  formal  proofs 
having  been  given,  the  Bill  woe  ordered  bo  be  reported  for  tecond 
reading. 
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WAtfldrd.--At  the  moetinff  of  the  Watford  Local  Board  last 
iveek  the  Clcik  hr\(\  he  wouln  like  the  Board  to  decido  whether 
they  would  apply  for  a  proviaional  order  or  only  for  a  license.  A 
licenee  only  lasted  for  seven  years,  whereas  a  provisional  order 
lasted  for  an  unlimited  period.  The  former  could  be  obtained 
almoHt  at  once,  whereas  the  latter  could  not  come  in  force  for 
nbout  a  year.  The  license  would  answer  practically  the  same 
iiurtKwe,  but  at  the  end  of  seven  years  they  would  have  to  apply 
tor  the  renewal  of  the  license.  After  discunwion  it  was  agreed  that 
the  Hoard  should  apply  for  a  proviuional  order. 

IrelJUkd.  —  It  is  announced   that  the  directors  of    the  f General 

,  Klectrical  Engineering  Company  of  Ireland  have  decided  to  wind 

Bp  the  concern  owinz  to  want  of  capital,   and   other  cauees  not 

Pkpecified.     Messrs.  woodhouse  and  Rawson  are  also  closing  their 

rlJublin    branch,   and  are  offering  the  plant  in  stock  at   reduced 

i  |>rices.     On  the  other   hand,  the  Kdison   and  Swan  Company  are 

opening  extensive  premises  in  Dawson-street  as  showrooms,  where 

they  cx^Kjct  to  do  a  good  business   in  the  sale  of    lamps,   etc., 

Mr.  Boucher,  Who  was  lately  on   the  staff  of  Messrs,  Gordon  and 

Co.  being  appointed  their  representative  in  Ireland. 

Aberdeen  Meehaale&l  ftoolety  —A  special  meeting  of  the  Aber- 
deen Mechanical  Society  was  held  recently — Mr.  Esson*  the  presi- 
dent, presiding  — to  hear  the  prize  winners  in  the  associates' 
competition  re«d  their  papers.  There  were  three  prire  itapers, 
two  of  the  prizes  being  presented  by  the  society,  and  one  oy  Mr. 
Coutta,  of  Messrs.  M'Kinnon  and  Co  The  prize  winners  were 
Mr.  Alexander  Stewart,  for  a  paper  on  '*  The  I>atho  and  its  Uses": 
Mr.  Witlium  Smith,  for  a  paper  on  "  Electric  Lighting  "  ;  and 
Mr.  Ricliurtl  8.  Allen,  for  a  paper  on  '*  The  Transmission  of 
Power."  A  discussion  followed  the  reading  of  each  paper,  and 
the  a^sociato.**  were  congratulated  on  the  results  of  their  work 

HoreeamM. — The  Morecambe  Electric  Light  and  Power  Com- 

gany.  Limited,  is  a  flourishing  concern.  The  company,  which  was 
ocitcd  in  October,  1801,  commenced  operations  in  April|»  IH9'2, 
and  during  its  first  season  supplied  I  2f)0  lamps  to  the  principal 
tradespeople,  the  hotels,  the  Winter  Gardens,  and  other  places 
of  amuHement.  It  is  now  supplying  about  '2,50f>  lamjM*,  The 
power  is  obtained  from  a  Dowson  gas  engine,  rtiippiictl  by  ]>owson 
gOH.  a  plan  which  claims  to  have  solved  the  problem  of  supplying 
electric  light  for  limited  instalments  on  a  profitable  basis  and  at  a 
popular  price.  This  contention  was  supported  by  the  result  of 
the  first  season's  working,  for  a  dividend  of  5  per  cent,  was  paid, 
and  the  subsciibed  capital  now  only  amounta  to  a  little  under 
£4, MM),  The  electric  light  is  not  yet  in  une  in  private  houses,  but 
there  is  every  prosfiect  of  its  being  adopted  in  the  new  dwellings 
that  are  now  being  erected,  and  a  proposal  is  now  under  considera- 
tion for  utilising  it  for  public  lighUng  on  the  promenade. 

Klectrloal  Trade*  Society  at  WolTarliamptoii. — At  the  meet- 
ing of  the  Wolverhampton  branch  of  the  Electrical  Trades  Society 
last  Saturday,  Mr.  Coltina  gave  an  address  on  **  Trade  Societies  : 
Their  Failure  and  Success,"  durinc  which  he  referred  to  the  local 
branch  of  the  Electrical  Society.  Mr.  Parker,  he  s&id,  had  worked 
excellently  with  hifl  men.  He  had  done  numerous  good  deeds  for 
his  workpeople,  and  they  that  night  wished  to  recognise  his 
worth.  In  reply  to  the  toast  of  his liealtb,  which  was  drunk  with 
musical  honours,  Mr.  Parker  said  it  was  a  good  deal  owing  to 
their  united  efforts  that  the  trade  in  which  thev  were  engaged 
had  been  made  a  large  one.  Wolverhampton  had  not  properly 
woke  up  to  the  vast  value  of  the  electrical  business  to  the  town  ; 
it  hod  behaved  as  sleepily  in  this  matter  as  it  did  with  re8[)ect  to 
the  bicycle  business.  He  desired  his  men  to  be  careful  as  to  how 
they  disposed  of  their  spare  hours,  and  to  study  those  subjects  oE 
'  science  which  were  of  use  in  relationship  to  their  business,  for  it 
would  bo  a  pleasure  to  him  to  see  working  men  taking  up  good 
positions  in  the  electrical  trade.  There  were  hundreds  of  things 
yet  to  be  invented  in  the  business,  :iome  of  which  they  themselves, 
by  patient  study  and  steady  application  of  their  minds,  might  bo 
able  to  patent  The  interests  of  cmployets  and  employed  were 
closely  allied,  and  there  was  for  workmen  a  big  patrimony  when 
they  would  take  it. 

Blectxl :  Traotion  ▼.  Tolepbonea. — The  report  of  the  Parlia- 
ment«ry  C-ommittee  of  the  London  County  Council,  May  Ift,  1893, 
on  electric  traction  ^protective  clauses)  has  the  following  miaute  : 
"  We  understand  that  a  joint  committee  of  both  Houses  is  to  be 
appointed  to  consider  the  subject  of  electric  traction.  There  have 
been  several  discussions  before  the  Board  of  Trade  and  committees 
of  Parliament  as  to  whether  any,  and  if  so,  what  form  of  protection 
should  be  given  to  the  telephone  company  in  the  case  of  Bills 
authorising  use  of  electricity  either  for  lighting  purposes  or  for 
motive  power.  lb  appears  to  be  admitted  that  telephone  wires 
constructed  and  worked  on  the  principle  commonly  followed  by 
the  National  Telephone  Company  are  liable  to  be  interfered 
with  by  induction  as  a  result  of  the  use  of  electricity  for  other 
purposes  in  the  neighbourhood.  The  telephone  company  claim 
in  such  coses  a  clause  which,  while  reserving  their  position, 
would  place  those  using  electricity  for  other  purposes  under  con- 
siderable  obligations  in  order  to  provide  against  possible  induction. 
The  decisions  of  the  Board  of  Trade  and  of  the  committees  have 
varied,  and  the  appointment  of  a  select  committee  to  consider  the 
whole  question  nas  become  neoeesary,  and  as  the  Council  is 
interested  in  the  matter  in  regard  to  electric  lighting,  and  possibly 
may  be  hereafter  in  regard  to  tramwave  which  it  may  be  desired 
to  work  by  electricity,  we  recommend  that  the  Council  do  give 
iostnictions  that  it  be  represented  before  the  joint  committee." 
It  was  resolved  that  the  recommendation  of  the  committee  be 
adopted. 

Beve.— At  the  meeting  of  the  Hove  Commtssioners  last  week, 
the  Town  Hall  Commatee  reported  that  they  bad  given  further 


consideration  to  the  designs  and  offers  sent  in  for  wiring  and  ptt 
viding  fittings  for  lighting  the  Town  Hall  and  offices  by  el« 
triciby,  and  recommended  that  the  Board  should  <^PPjy  ^  ^^ 
Local  (iovemment  Etoard  for  sanction  to  borrow  £1,400  to  cow 
the  cost  of  the  work.  In  moving  the  confirmation  of  the  coa 
mittee's  proceedings,  Mr.  Woodman  stated  that  in  inviting  tendeit" 
for  this  work  a  somewhat  unusual  course  waa  parsued,  peopls 
being  invited  to  send  in  their  own  schemea  as  well  as  tbeir  own 
prices,  instead  of  tendering  a  price  for  carrying  out  work  accord- 
ing to  a  settled  specification.  Altogether.  15  tenders  and  15 
schemes  were  received  in  answer  to  tbeir  advertisements, 
expert,  Mr.  King,  of  Westminster,  who  waa  called  in  to 
the  committee,  advised  them  that  two  schemes  only— thoee  i 
Messrs.  Strome  and  Co..  and  Messrs.  Crompton  and  Co. — wi 
worthy  of  tho  committoo's  consideration.  The  committee  wod 
arrive  at  a  final  decision  at  their  next  meeting, and  in  order  tosaf 
time  they  had  come  to  the  conclusion  that  they  would  rocommea' 
the  Board  to  apply  for  sanction  to  borrow  £1,400  at  once,  t£ 
prices  of  the  two  benders  being  both  a  little  under  that  amoaa^ 
Mr.  A.  li.  Henriques  moved  to  except  this  port  of  the  proceeding 
so  that  more  information  might  oe  laia  before  them,  but  to 
amendment  was  negatived  by  23  votes  to  7.  Subsequently  Mr. 
Woodman  stated,  with  regord  to  the  progress  of  the  electri 
lighting  in  Hove,  that  the  length  of  street*  now  completed 
the  company  was  27,6lOft.,  or  a  little  over  five  miles,  within  tBj 
compulsory  area,  as  well  as  11,075ft.  in  Lanadowne-road,  Cafl 
bridge-road,  and  Western  rood. 

Prioos  at  Soarboroncb.—The  Scarborough  Eleotrio  Supply 
Company,  Limited,  has  provisionally  fixed  the  foUowine  rate  of 
charges :  The  company's  standard  charge  for  electrical  energy 
will  be  7d.  per  Boani  of  X^de  unit.  In  addition,  the  char^  for 
meter  rent  will  be  2b.  i»er  quarter  for  any  number  not  exceeding 
50  8-c.p.  35-watt  lamps  connected,  and  6d.  additional  per  qoarter 
for  every  '2o  such  lamp*  connected.  A  cash  discount  of  5  per 
cent,  will  be  oUowcd  on  all  quarterly  accounts  if  poid  within  14 
days.  Customers  will  further  be  entitled  to  o  rebate  (to  be 
deducted  from  the  last  quarterly  payment  in  each  year)  based 
u|>on  the  total  mimbor  of  8  c. p.  35-watt  lamps  (or  their  equivalent) 
that  they  have  fixed,  and  the  average  number  of  hours  per  annum 
that  the  lamps  are  burnt,  calculated  according  to  the  following 
table: 
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Popular  daetrtolty  »t  PortameQtb.— The  Electric  Lighting 
Committee  of  the  Portsmouth  Town  Council  have  just  intimated 
publicly  that  it  is  hoped  that  by  the  autumn  of  the  present  year 
the  Corporation  will  oe  in  a  position  to  euDply  electric  eoerjfy  to 
private  oonaumers  for  lighting,  beating,  and  ventilating  purposes, 
at  the  rate  of  sixpence  per  Board  of  Trade  unit.  The  current  will 
be  alternating,  and  wilt  make  about  3.000  complete  alternatioofl, 
or  6,000  reversals  per  minute.  It  will  be  supplied  at  a  pressure  of 
100  volts  for  incandescent  lamps,  and  may  be  employed  at  the 
i«ame  pressure  with  a  cholcim;  coil  in  circuit  for  altornating-curreut 
arc  lamps  arrangjed  two  in  aeriea.  By  special  arrangomoot  very 
large  consumen?  can  be  supplied  at  any  other  preeaure  within  the 
limits  permittetl  by  the  Board  of  Trade.  A  Board  of  Trade  unit 
being  equivalent  to  the  energy  transmitted  by  a  current  of  1,000 
amperes  flowiiig  for  one  hour  under  a  pressure,  or  E.M.F.,  of  one 
volt,  corresponda  to  I.OOU  watts  for  one  hour,  or  rather  more  than 
l^  h.p.  foronehour.  An  8  c. p.  lamp  takes  s  littleraore  than  30  watts, 
and  will,  therefore,  points  out  the  committee,  cost  about  one-fifth  of 
a  jjenny  j>er  hour  for  current.  Large  incandesceot  lamps  of  lOOcp. 
and  upwards  are  made  with  much  higher  efficiency— viz. ,  about 
two  watte  per  candle— so  that  100  c.  p.  can  be  obtained  for  l^d. 
per  hour,  After  the  present  year,  the  cost  of  incandescent  lamps 
will  be  greatly  reduced,  and  It  will  then  be  economical  to  ^9^ 
amall  tnm(>s  with  an  ctficiency  nearly  equal  to  that  of  the  high 
candle-power  lamps  just  mentioned.  An  arc  lamp  of  2.000  c. p. 
(nominal)  abr^orbs  about  500  watts,  and  will  therefore  cost  about 
3d  per  hour  for  current,  Besides  this  it  will  cost  Jd.  an  hour  for 
carbon.  An  incandescent  lamp  absorbing  60  watts,  and  ^ving  a 
light  of  about  16  candles,  will  produce  sutficient  heat  to  raiae  tM 
temperature  of  a  little  under  lo£.  of  water  through  Ideg.  F.  in 
one  second.  An  ordinary  gas-burner,  burning  6tt.  of  gpA  per 
hour,  will  raise  the  temperature  of  rother  more  than  lib.  of  water 
through  Ideg.  F.  in  a  second  ;  so  that  17  or  18  incandescent  Un&pa 
of  10  c.  p.  win  be  required  to  produce  as  much  heat  as  one  medium* 
sized  gas  flame.  Though  the  heat  produced  in  electric  lighting 
is  fl>o  small  in  comparison  with  that  accompanying  gu  Ughcingp 
yet  there  are  purposes  for  which  the  electric  current  may  be 
employed  in  generating  heat.  Examples  are  to  be  found  in 
electrical  welding  and  in  electric  fumaoes  for  the  fusion  of  very 
refractery  metals,  but  other  coses  may  be  found  in  everyday  life. 
To  rai^e  the  temperature  of  half  a  pint  of  water  from  that  of  the 
town  supply  to  ttie  boiling  point  requires  rather  less  than  30  watt- 
hours- that  is,  rather  less  than  three-hundredtha  of  a  Board  of 
Trade  unit  of  energy.  With  a  suitably  constructed  heater  little 
heat  will  be  loat  by  radiation,  but  allowing  33  per  cent,  for  tbU 
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ftod  for  beat  absorbed  by  the  vessel  itBelf,  the  ftmount  of  energv 
required  is  40  watt-hours,  or  one  twonty-Hfth  of  a  unit,  coetinir  id. 
Tea  or  coffee  might  be  prepared  at  this  coet  in  the  early 
morning,  while  soup,  or  food  for  invalids,  could  be  warmed  to  a 
suitable  heat  with  the  expenditure  of  very  much  less  energy.  A 
chop  or  small  steak  con  be  cooked  in  10  minutes  by  a  current  of 
six  amperes  at  100  volte,  corresponding  to  100  watt-hours, 
or  une-tenth  of  a  unit,  and  coelint^  ^d.  This  can  be  done 
on  an  office  table  without  any  unpleasant  odour,  wiLhout 
contaminating  the  air  with  the  fumce  of  partly-consumed 
K«e,  and  without  injury  to  the  table  on  which  the  neater  is  placed. 
The  current  may  also  be  employed  for  supplying  small  self 
st&rting  motors,  which  are  well  adapted  for  ciriving  ventilating 
fans,  or  for  other  purpoBes  requiring  small  amounts  of  power. 
Where  large  amounts  of  power  are  re^iuired,  special  arrange- 
ments should  be  made  with  the  Cor[X}ration  for  the  supply 
of  synchronising  motors.  Bv  the  employment  of  suitably 
wound  induction  coils  on  the  ordinary  service  leads,  very 
beautiful  effects  in  coloured  light  can  be  obtained  in 
vacuum  tubes  of  almost  any  form.  These  will  lend  themselves 
very  readily  to  advertising  porpofee  in  shop  windows  in  the  even- 
in^ii  after  the  ordinary  Ughtu  have  been  extinguiMbod.  The  com- 
mittee maintain  that  by  Uie  adoption  of  the  electric  light  there  is 
no  damage  to  goods  and  furniture  from  any  destructive  vafwurH 
Keneratea  by  the  light,  and  although  the  apparent  cost  of  the 
Ught  may  appear  more  expensive  than  other  artificial  lights,  yet, 
taking  into  consideration  the  saving  effected  by  the  non-destruc- 
tion of  ceilings,  wall  paper,  furniture,  etc.,  and  in  the  case  of 
shops,  stock,  etc.,  the  actual  cost  will  be  found  to  compare  fa^'our- 
ably  with  that  of  any  other  illuminant. 

Pmrtlck.~The  Select  Committee  of  the  House  of  Commona  of 
which  Mr.  A.  deTatton  Egerton  it*  chairman  dealt  on  thol7lhiu8t. 
with  the  Bill  to  confirm  the  provisional  order  made  by  the  Board 
of  Trade  under  the  Electric  flighting  Act«,  1HS2  to  1890,  with 
reference  to  the  burgh  of  Partick.  The  general  purpose  of  the 
order  is  to  empower  the  Commisiiioners  of  Partick  lo  provide 
electric  light  for  private  or  public  purpof>es  by  means  of  a  scheme 
approved  by  the  Board  of  Trade.  Mr.  Meysey  Thomp«on  appeared 
for  the  Partick  Commissioners,  and  Mr.  Pope,  Q.C.,  and  Mr, 
Balfour  Browne,  QC. ,  for  the  Corporation  of  Glasgow,  who 
were  the  only  opponents  of  the  Bill.  Mr.  Meysey  Thomjwon,  in 
opening  the  case,  explained  that  the  order  hod  boon  detorminod 
upon  in  the  autumn  of  last  year.  Any  pertwn  affected  by  it  hod  a 
ri^ht  to  take  objection  before  application  was  made  to  the  Board 
oi  Trade  ;  but  the  Corporation  of  Glasgow  had  allowed  the  early 
stAges  of  the  proceedings  to  pass  witnout  taking  the  iilightest 
action.  It  was  only  after  the  nrst  reading  of  the  Bill  in  Parlia- 
ment that  any  indication  whr  given  of  thair  disiiatiBfactton  with 
the  proposals  of  the  Commifisionors.  He  protested  against  this 
metood  of  procedure  on  the  (tart  of  the  Corporation,  more  particu- 
larly OS  the  Bill  was  framed  on  the  model  clauses  now  in  operation 
in  hiincreds  of  cbkob  throughout  the  country.  He  submittefl  that 
in  thoir  petition  the  Corporation  gave  no  Bufficiont  reason  why  the 
clauses  of  the  Bill  thus  framed  should  be  modilied.  He  under- 
stood they  were  satisfied  with  the  provisions  so  far  as  they  miffht 
affect  them  as  Gas  and  Water  CommtssioDerB,  and  that  the  only 
matter  requiring  attention  was  the  question  of  the  tramways. 
Their  petition  alleged  that  the  Comroissionora  of  Partick,  who  were 
the  road  authority  within  the  burgh,  might  *'  break  up  the  tram- 
ways and  the  streets  in  the  area  of  supply,  and  along  which  the 
trams  are  laid,  and  interrupt  the  traffic  thereon,  and  do  cause  lo«a 
bo  the  petitioneri,  for  which  no  adequate  com[>ensation  is  pro- 
vided." At  the  present  moment  the  Corporation  of  (ilaflgow  nad 
no  more  than  company  powers  as  regards  the  trams,  but  they 
claimed  to  have  the  power  to  work  the  tramways  themselves,  and 
the  present  lease  expired  in  July  next.  He  would  say  that,  the 
promoters  were  quite  ready  to  amend  the  Bill  so  as  to  provide  that 
due  notice  should  be  given  the  Corporation  of  any  work  which 
theypropoeed  to  do  in  the  streets  in  which  there  were  tramways. 
Mr.  Pope  asked  if  the  promoters  conceded  thifl  without  condttionB^ 
because  if  it  was  to  be  taken  as  a  full  discharge  of  the  claims  of 
the  Corporation  it  could  not  be  considered  satisfactory.  Mr, 
Meysev  Thompson  said  the  promoters  were  quite  willing  to 
amenci  the  Bill  in  the  way  he  had  indicated,  but  any 
question  of  compensation  would  be  a  matter  for  arbitra- 
tion, for  which  the  Bill  already  contained  a  provision. 
He  thought  that  power  of  reference  to  arbitration  and 
notice  of  interference  with  works  constituted  a  sufficient 
protection  of  the  tramway  property.  Mr,  Balfour  Browne  sub- 
mitted that  what  was  offerea  was  not  sufficient.  The  trams  in  the 
streets  of  Partick  might  be  worked  by  the  Crorporation  in  July, 
1694,  and  up  to  that  time  they  icnew  nothing  of  what  the  promoters 
proposed  to  do.  So  for  ats  the  notice  was  concerned,  they  were 
■atiraed  ;  but  what  they  wished  to  secure  was  that  any  arbiter 
called  in  ehould  not  determine  where  the  wires  to  be  laid  down 
were  to  go  independent  of  the  proviaions  of  the  Corporation's  Act 
of  1891.  If  the  Corporation  mode  a  cable  tram,  as  they  proposed 
to  do,  and  as  they  had  full  right  to  do  under  the  Act  of  1891, 
they  would  need  to  go  to  a  depth  of  3ft.  below  the  surface  of 
the  street.  The  arbiter  mieht  allow  the  l^artick  people  to 
put  the  lines  exactly  where  the  Corporation's  cable  was  to  be, 
and  make  the  cable  irapossibla  ThtH  could  be  avoided  by  an 
instruction  to  the  arbiter  to  consider  the  power  of  the  Act  of 
1S91  ;  indeed,  it  should  be  imperative  on  htm  to  do  so.  He  should 
be  told  that  the  promoters  were  not  to  lay  their  wires  so  as  to  pre- 
vent the  Corporation  laying  down  a  cable  tram.  Instead  of  trust- 
ing to  the  diHcretion  of  the  arbiter  the  Corporation  preferred  to 
rest  on  the  statutory  powers  given  by  the  Act  of  1891.  What  he 
suKgested  was  that  there  should  be  inserted  in  the  Bill  words  pro- 
vidiDg  that  the  arbiter  ehould  determine  that  all  works,  in  so  far 


as  reasonably  practicable,  should  be  kept  dear  of  the  trsms  and  not 
laid  under  them.  Mr.  Pope  jKiintcd  out  that  if  once  the  Burghs 
Commiesioners  got  tho  power  to  lay  down  their  wires  there  was  no 
power  in  existence  to  compel  the  removal  of  them.  He  contended 
that  the  Corporation's  Act  of  1891  gave  them  absolute  right  to  lay 
down  a  cable  tramway.  Mr.  Meysey  Thompson  said  the  right 
was  subject  to  the  sanction  of  the  Board  ot  Trade.  Mr.  Pope 
demurred  to  this.  The  Chairman,  after  consulting  Mr.  Bonham 
Carter,  referee,  and  hia  ooUeagues  on  the  committee,  said  they 
were  of  opinion  that  tho  sanction  of  the  Board  of  Trade  must  be 
obtained  before  the  Corporation  could  convert  the  present  horse 
tramway  into  a  cable  tram.  Mr.  James  Donaldson,  clerk  to  the 
Partick  Commissioners,  then  gave  evidence  in  support  of  the 
preamble  of  the  Bill.  The  Chairman  asked  for  evidence  as 
to  the  depth  under  the  street  required  for  the  proposed 
cable  tramway.  Mr.  Rankine,  .  C.E.,  went  into  the  box 
and  explained  that  2ft.  would  be  required  for  the  frontage 
of  the  culvert  and  another  foot  for  drainage.  The  committee 
then  deliberated  in  private  for  a  time.  When  counsel  and 
parties  were  admitted  to  the  room  again,  the  Chairman  said  the 
committee  are  of  opinion,  after  consideration,  that  by  adding 
certain  words  both  parties  should  be  satisfied.  Tlie  arbitration 
clause  now  reads,  "In  settling  nny  question  under  this  section 
the  arbitrator  shall  have  regara  to  any  duties  or  obligations  which 
the  owners  may  be  under  in  respect  of  such  streetwav,  tramway,  or 
canal,"  and  we  propose  to  add  to  it  these  words,  **and  to  the  powers 
under  the01asgowCor|»oration  Act  of  1891."  Mr.  Meysey  Thompson 
said  if  the  committee  would  odd  the  words  "and  reservations,"  he 
would  be  satisfied.  The  Chairman  thought  that  was  covered  by  the 
woni  "  powers,"  but  the  committee  had  no  objection  to  insert  the 
word  "reservations."  Mr.  Meysey  ThompRon  iiaid  he  thought 
the  parties  were  now  agreed.  Wtiat  they  pro|)osed  was  that  a  new 
sub-section  should  be  added  to  clause  II,  which  would  read,  "For 
the  purpose  of  this  section  the  expression  owner  should  include 
the  Corporation  of  Glaagow  a^  owners  of  the  trams  in  relation  to 
any  tramway  owned  by  them  in  the  urea  of  supply."  The  plan 
was  that  the  Corjioration  should  receive  notice  of  any  proiKised 
work  OS  well  aa  the  lessee**.  In  clause  12  it  was  proposed  to  insert 
a  provision  that  tho  expression  "  givers  "  should  include  the  Cor- 
fKtration  of  Glasgow.  This  having  bnen  agreed  to,  the  committee 
ordered  the  Bill  to  be  reported  to  the  House. 

Gaa-Xni^ea  ftor  Tarmonth. — A  correspondent,  "  Eloctrious," 
writes  to  the  Yarmouth  IndtfHndtnt^  urging  the  use  of  gas-engines 
for  town  electric  lighting.  After  pointing  out  that  the  cost  of 
production  is  rapidly  being  reduced,  he  alludes  to  the  most  econo- 
mical method  extant— that  is,  generating  tho  current  by  means  of 
gas-engines,  driven  by  what  ts  known   as  Di>wson  or  generator 

frag.  *^Thts  ga«,"  he  says,  "ean  be  produced  at  an  abnormally 
ow  cost,  someting  like  I^d.  per  thoudand  cubic  feet,  but  as  its 
calorific  or  heating  value  is  only  one  fourth  that  of  town's  gas,  one 
has  to  use  four  times  as  much  ;  this,  of  course,  brings  the  cost  up 
to  6d.  per  1,00<)  cubic  feet,  which  is  still  low,  compared  with 
town's  gas  at  Ss.  4d  per  thousand  cubic  feet.  With  this  cheap 
fuel  gas  and  a  first-class  gas-engine,  the  cost  of  generating  the 
electrical  unit  comes  out  at  l'5ld.,or  roughly  l^d.  per  unit;  this 
includes  working  expenses,  fuel,  and  7  per  o«nt.  depreciation  on 
plant,  and  5  per  cent,  interest  on  borrowed  capital.  These  Hguree 
are  the  results  of  practical  working  on  a  large  scale,  and  applies 
to  town-lighting.  With  an  installation  of  5,000  lamps  at  a  capital 
outlay  of  £IO,OOU,  I  estimate  that  two-thirds  of  the  lamps  installed 
would  beat  work  simultaneously  ;  this  means  an  output  of  about 
224,000  unite  per  annum,  which  at  4d.  per  unit  would  equal  a 
revenue  of  £3,733.  The  total  cost  of  generating  and  supplying 
being  1^.  per  unit,  the  cost  per  annum  on  224,000  units  amounts 
to  £1,400.  This  signifies  a  profit  of  £2,333,  which  is  available  for 
the  reduction  of  the  rates  These  figures  are  based  on  the  assump- 
tion that  at  least  two-thirds  of  installed  lamps  are  oliffht  at 
one  time  In  Great  Britain  alone  there  has  been  sold  for 
electric  lighting  purposes  gas-engines  whose  aggregate  horse-power 
exceedK  7.0fK).  In  Germany  also  they  are  used  for  1,100  arc  lights, 
and  about  90,000  incandescent  lamps.  The  following  are  the 
points  in  favour  of  gas-engines  :  1.  VVben  ordinary  town's  gas  is 
used  for  driving  the  engines  of  an  electrical  station,  tho  consump- 
tion is  about  5n  per  cent,  less  than  the  volume  of  gas  required  to 
give  the  same  amount  of  light  by  ordinary  burners.  2.  When 
such  gas  is  used,  neither  boiler  nortireman  arereauired,  and  there 
are  no  ashes  to  remove  ;  much  less  space  is  needed,  no  accumu- 
lators are  necessary,  exoe()t  such  as  may  be  employed  to  equalise 
the  load  of  tiie  engines  and  to  provide  for  a  small  amount 
of  storage.  The  engines  can  be  worked  in  the  most 
crowded  districts,  close  to  where  the  lights  are  required,  and 
no  boilers  are  allowed,  thus  elTecting  a  considerable  saving  in 
copper  and  trenclung.  3.  When  generator  gas  is  used,  the  con- 
sumption of  fuel  under  full  load  will  be  at  least  50  per  cent,  leas 
than  with  steam  power,  and  the  loss  due  to  steam-boilers  not  being 
fully  worked  can  be  avoided.  The  consumption  of  gas  per  kilo- 
watt at  the  Dessau  station  of  the  German  Continental  Gas 
Company  was  29  cubic  feet,  working  with  accumulators.  The 
average  consumption  with  engines  under  varying  loads,  without 
accumulators,  is  about  47  cuoic  feet  per  kilowatt-hour.  With 
47  cubic  feet  per  kilowatt,  and  55  watts  per  16  c.  p.,  one  light  of  this 
power  requires  only  2*6  cubic  feet  of  gas  per  hour,  whereas  a 
standard  argand  burner  requires  five  cuoic  feet  per  hour  to  give 
the  same  amount  of  light — viz.,  16  candles.  With  steam  the  coq- 
sumption  averages,  with  accumulators,  about  61b.  per  kilowatt 
(4'3lb.  per  horse-power),  and  91b.  to  121b.  when  they  are  not  used  ; 
thus  it  will  be  seen  by  the  above  and  following  figures  that  a  great 
saving  is  efTected  by  the  adoption  of  gas  power  in  preference  to 
steam."  The  cost  of  plant  for  proposea  installation  of  ii.OOO 
installed  incondesoenb  lampe)   with  two-thirds  of    them   alight 
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aimultanoouBly— thAl  is  to  say,  aboufc  3,300— U  thus  f^ven.  Power 
•applied  by  generator  ga«  and  poseDginefl  : 

Buildinga - £d50 

Enginei  1»500 

Gensrator  (^as  plant 650 

Ibina,  feedere,  including  trenching  and  all  labour 4,500 

Incidentalfi..... «...  1,000 

Working  capita] I>d00 

Total  capital  outlay £10,0(KJ 

Estimated  annual  co«t  of  working  and  maintaining  the  instal- 
lation : 

Fuel  conaumed  per  week  of  seven  days £5    0    1 

Chief  engineer 2    0    0 

Aaaiatant  ditto 16    0 

Two  outdoor  men   2    0    0 

Oaonaker 1  10    0 

Depreciation  at  7  per  cent 4    *2    6 

Intereab  at  5  per  cent 10    7    9 

Oil.  waste,  and  petty  stores 0  17    6 

1  '51  of  Id.  per  Board  of  Trade  unit.  £27     3    4 

The  coBt  of  plant  for  proposed  installation  of  5,000  installed  in- 
candescent lampe,  with  two-thirds  of  tbom  alight  eimultanoously — 
that  is  to  say,  about  3,300 — is  as  follows.  Powor  supplied  by  steam- 
engines : 

Buildings,  including  shaft   £2,4<)0 

Engines  and  boilers    4,500 

Mams  and  feeders,  including  trenobing  and  all  laboar    ...  4,500 

IncidenUlfl 1,000 

Working  capital 2,500 

£14,900 
Estimated  annual  iX>st  of  working  and  maintaining  the  insbatU- 
lion : 

Fuel  consumed  per  week  of  seven  days    £12  18  3 

One  chief  engineer  and  inspector  3    9  0 

One  assistant  ditto  or  driver  v 1   1-  0 

One  stoker    , ,.« 15  0 

Two  outdoor  men 2  10  i) 

One  trimmer  and  stoker,  etc , 1     0  0 

Oil,  waste,  and  petty  stores    10  0 

Depreciation    9    6  0 

Interost 14    6  6 

Wat«r    1  9 

2'ftOof  ft  id.  i)or  Board  of  Trade  unit.  £47    S    0 
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9662. 
9664. 
9670. 

96tt9. 

9716. 

9763. 

9779. 
9780. 
9806. 

9610. 
9618. 

9819. 


Mav  15. 
An  eleetrlo  lamp  for  bloyoles   trlojolea,  Tehlolea,  and  all 

kinds   of  rolling  stock.       John    Edwurd    Haily    Walker, 

i04,  ('ohnoro-row,  Ltinntngham. 
Improved  ping  for  oomblnation  eleotrlo   candle  fitting. 

C'h.    Mellier   and     Co.    i,(iodfrey     l>inlacher,  and     B.     A. 

Lacogte),  48,  MarKaret-etreet,  Cavendish-equare,  London, 
An   aleetro-obemloal    porifylBg  prooess   In   ironmaklng, 

nnd  for  other  purpoaes.     Samuel   Dickinson    Witliam^, 

William    John    Clapp,   and    George    Henry    Llewellyn, 

Moorlinch  Houbc,  Ctytha  Park,  Newport,  Mon. 
Improvements  In  oonneotlon  with  oonueotlnK  Joints  for 

•Uctrlo     mnina,    teleflraph     wlrea,    nnd    telephones. 

William     Ciordon,      17,    Jelfrey-Btreet,    Camden     Town, 

London. 
An  Improved  mothod  and  apparatus  for  the  production 

of  elootrlcal  effecta   In   bolleta  and   other   thoatrloal 

ropreaontatlons.        Wolf    Defries     and     Victor    Isidore 

Feeny,  *iO,  Queen  Victoria-Btreet,  London. 
May  16, 
Improvements  In  eleotrlenl  and  other  measuring  Instru- 

manta  and  apparatus.      William    Rdwanl    Ayrton  and 

Thomas   Mather,   Central    Institution,     £xhibitton-roi\d, 

South  Kensinf^bon,  London. 
Glrenlt  swlteh.     Charles  Arthur  Allison,  62,  Chancery-lane, 

London.     (The    Electrical    Specialty    Company,    United 

States.)    (Complete  Hpeciticauon.) 
Imprevad    olaetrleal    apparatus     for     obtaining     Light. 

Frederick     Villo     Wood ,     52,     Chancery-  lane,     London. 

(Complete  spociiication.) 
Zmprovemonta   In    oontaots   for  making    and    breaking 

elsotrloal   olroults.     Siemeuf*    liroe.   and    v.o  ,    Uuiiled, 

and  Frank  Jacob,  28,  Southampton-buildings,  Chancery- 
lane,  London. 
Improvements  In  or  oonneetad  with  Inoandesoant  eleotrlo 

lampa     Henry  Clay  Bull,  57,  Chancery-lane,  London. 
XmproTements  In   underground    conduits   for   olootrioal 

oonductors.    James  Fulton  Cummings.  45,  iSouthanipU^n- 

buildiu^s,    Chancery-lane,    London.     ^Complete  specilica- 

tion.) 
Im  provecmants  In  eleetrle  elreult   controlling  devloas. 

Wiilnun     Philliim     Hall,     45,     Southampton  -  buildinj^s, 

ChAncer/Utio,  London.     (Complete  spocincation.) 


0821,  Improvements   la  galvanometers.     Henry   Harris    Lak( 

45,      Siiulhampton  buildings,      Chancary-lane,      London.1 

(Whitney     Electrical     Instrument     Company,      United] 

States. )     (Complete  spocification  ) 
May  17. 
0Sd4.  ImprovemenU   In   oleetrtoal   swltehss,      Richard  GeorK« 

Evered  nnd  Alfred  Wnt«>n,  7,  Staple-inn,  London. 
9906.  ImprovemenU  In  the  manufacture  of  elements  or  atoO" 

trodos  for  voltaic  batteries  and  eleotrolytle    daooop^ 

slUon  oeUs.      Desmond  Gerald  FitzGerald,  53,  Chancery- 

lano,  London. 

May  18. 
99t)d.  Improvements  In  or  connected  with  the  working   and 

welding  of  metals  by  olootrlelty.     Alfred  Longsdon,  3^, 

Chancorylaue.    London.      (The  Firm  of    Fried.    Krupp, 

<ierniany.)     (Complete  specification.) 
Q997.  Improved  method  of  generating  elootrlolty  dlraet  from 

heat.     Samuel   Coxetcr  and   Henry  Nehmer,  4,  Grafton- 

street,  Uower-street,  London. 
May  19. 
10015.  Improvements  In  apparatus  for  use  In  the  ntHlsati—  «^r 

eleetrleal    energy    for     culinary     purposss.       Kooket 

Evelyn   Bell  Crompton  and   Herbert  John   Dowsing,  56, 

Chancery-lnno,  London. 
10042.  Improvements  In  and  apparatus  for  the  manuftusture  of 

plates,     grids,    or    supports    for    secondary    battsries. 

Frank  Kin)?.  47,  Lincoln's  inn-fieldp,  London. 
10048.   A.  onrrent  governor  for  electromotors.     Harry  William 

Buddicom,    28,    Southampton-buildings,    Chancery -lane, 

London. 
!0(>56.  An  Improvement  In  commutators  for  elaetrio  maehinss. 

Caniillo    Olivetti,   28,   Southampton-buildings.  Clianccry- 

lane,    London. 

Mat  20. 
mm.  ImprovemenU    In     and     reUtlng    to     eUctromotors. 

William  (irocnhalgh.  Elmwood    Electrical    Works,  Caro{>- 

road,  1^.06(1  H. 
10107.  Au  Improved   telephone  call.      John  Henry  Kinsman, 

('hnneery-lano   [»ndon. 
10129.  Improved    eleotrloal   oondnot>r.     Henry   Edmundft, 

LincolnV-inn  field-i,  London. 
101.^4.   Improvements  in   the   oonatruotlon   of    armatures 

dynamo  electric    machines.      William    brooks    Sayer^ 

Henry  Alexander  Mavor,    William  Arthur  CouImh,  and 

Samuel  Mavur,  40,  Lincoln'H-inn-6cldS|  London. 
10142.   Improvements   In   and  relating   to    aleotrlo  maehlnes. 

U'ftNleniai  Frit8che,-I">.  SouLhanipton-buildings,  Chance»y 

lane,  London. 
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7855. 
8222. 
S74f>. 
9450. 

9560. 
lOltil. 
10472, 
115.T2. 

1229. 

1449. 
2672. 
48  IK. 
5709. 
6031. 
6478. 


SPECIFICATIONS  PUBLISHED. 

1892. 
Xlectrio  awltohos.     Challi^ 
Dynamo-electric  machines,  eto.     Hochniewski. 
Kleotrlo  awltohes.      Drake  and  (Jorham. 
Eleotrlo  hells,     WoodhouBO  and  Rawfton   United,  Limit 

(Varley.) 
Slectrlc  batteries      Shrewsbury  and  l>>boll. 

Telegraphic  commuuloatlou  with  lightships.     KvershcdJ 
,  Apparatus  for  eleotrloal,  eto  ,  measurements.     Ewin^. 

Storage  hatterios.     Uoome. 

189:^. 

Secondary  batteries.     Lloyd. 
Slootrloal  hose  slsrualllng  apparatus.     Fowler. 
Kloctrlo  transmission  of  power.      Bradley  and  others 
Kloctrio  switches,  eto.      Dorinan  and  Smith. 
Dynamos,  magneto  machines,  ete.     Joel. 
Transmitting  electric  currents.     Millf).     (Court^na/.V 
Dynamo-o  loo  trie  machines,  etc.     Thomson, 
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NOTES. 
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Bristol. — An  electrical  exhibition  is  proposed  to  be 
held  at  Bristol  to  inaugurate  the  Corporation  lighting. 

Society  of  Arts. — The  conversazione  of  the  Society 
of  Arts  will  he  held  at  the  Imperial  Institute  on  June  2L 

Presentation.— Captain  Ronald  A.  Scott,  West 
London  Rifles,  waa  presented  at  last  Monday's  lev^e  hy 
Colonel  H.  Trotter,  Grenadier  Guards. 

Wiring'  Rales. — A  set  of  regulations,  somewhat  on  the 
lines  of  those  of  Mr.  Musgrave  Heaphy,  of  the  Phoenix 
Fire  Office,  has  been  drawn  up  by  the  Society  of  German 
Fire  Insurance  Companies. 

Baltimore. — Electric  traction  is  to  be  used  on  the 
underground  railway  at  Baltimore.  Locomotives  weighing 
90  tons,  on  12  wheels,  will  be  used,  as  the  trains  are  heavy. 
Overhead  trolleys  are  to  be  used. 

Eoonomie  Incandescent  Lamps.— What  are  termed 
economic  incandescent  lamps  are  being  made  in  Vienna. 
It  is  said  that  these  lamps  at  normal  powei's  consume  less 
current,  and  that  notwithstanding  their  shorter  life  a  saving 
to  the  consumer  is  effected  of  from  ^  kreutzer  to  ^  kreutzer 
per  lamp-hour. 

Obituary. — The  death  is  announced,  at  Zurich,  of  Dr. 
Hipp,  formerly  the  principal  of  the  firm  of  Hipp,  of  Neuf- 
chatel,  one  of  the  oldest  manufacturing  bouses  of  tele- 
graphic and  other  electrical  apparatus.  Dr.  Hipp,  who  was 
80  years  of  age,  was  the  inventor  of  a  number  of  appliances, 
one  being  an  electric  clock  which  was  well  known, 

Monioipalisation. — A  point  in  favour  of  the  munici- 
palisation  of  the  supply  of  electric  light  is  to  be  found  in 
the  ease  of  Cologne.  There,  during  the  half-year  ending 
March  31,  1892,  the  net  profit  of  working  amounted  to 
£3,000,  which  was,  of  course,  available  for  assisting  in 
carrying  out  new  municipal  undertakings,  or  in  the  reduc- 
tion of  rates. 

Board  of  Trade  Aatomatic  Signalling. — For  the 

first  time  in  its  history,  the  Board  of  Trade  has  sanctioned 
the  use  of  automatic  signals  on  a  railway.  This  concession 
has  been  made  in  the  case  of  the  Overhead  Electric  Railway 
in  Liverpool,  and,  though  only  seven  miles  long,  the  com- 
pany will  save  from  two  to  three  thousand  pounds  yearly 
in  signalling  expenditure. 

Death  at  Senrioe. — The  New  York  Herald's  cor- 
respondent at  Chorrillos,  in  Peru  (says  the  Central  News), 
■tatea  that  the  duplicate  cable  of  the  Central  South 
American  Company  has  been  completed.  Mr  Lumsden, 
an  electrician,  and  Mr.  Armes,  foreman,  were  drowned  on 
the  1st  ult.  at  Salina  Cruz  white  landing  the  shore  end  of 
the  cable,  Mr.  Liimsden  was  the  son  of  a  gentleman 
engaged  in  the  British  Postal  Department. 

Contract  for  Undergronnd  Mains. — An  op[»or 
tunity  will  be  open  till  the  1st  of  July  for  individuals  and 
firms  who  make  a  speciality  of  supplying  material  for,  and 
undertaking  the  installation  of,  underground  mairiA,  fiipea, 
and  manholes.  The  Electric  Lighting  Committee  of  the 
Halifax  Corporation,  as  will  be  seen  from  our  advertisiig 
columns,  ask  for  tenders  from  persons  capable  of  such  work^ 
in  connection  with  the  electricity  station  now  in  course  i>f 
building. 

Catching  Trains. — A  curious  advantage  on  the  side 
pi  electrical  railways  has  been  noticed  where  these  run  .side 
by  side  with  steam  suburban  railways,  due  to  the  greater 
Speed  and  lightness  of  the  electric  trains.  A  practically 
constant  service  is  given  of  these  latter,  starting  every  few 


minutes :  there  is  no  waiting  and  no  need  of  catching  any 
particular  train.  The  relief  of  mind  on  the  part  of  busi* 
ness  men  in  not  having  to  catch  their  train  is  felt  so 
strongly  as  to  weigh  over  the  balance  towards  the  electric 
cars. 

Faulty  Mains. — The  experience  gained  by  the  Popp 
Company  in  Paris  with  its  electric  light  mains  will  prove 
very  valuable  to  those  connected  with  the  undertaking; 
but  as  the  piper  is  paid  mostly  by  German  capital,  the 
French  need  not  grumble  so  much.  Throe  riroea  already 
have  the  mains  been  replaced  b}  others,  and  now  for  the 
fourth  time  new  cables  are  being  laid.  These  are  lead- 
covered  armoured  cables,  which,  it  is  hoped,  will  help  the 
company  to  surmount  the  difficulties  met  with  in  distri- 
bution. 

Lighting  of  Mnnich. — In  the  matter  of  electrical 
illumination  of  streets,  Germany  is  very  much  behind,  even 
Berlin  having  little  more  public  electric  arc  lighting  than 
that  of  Unter  den  Linden.  In  fact,  operations  everywhere 
have  been  mostly  confined  to  the  illumination  of  two  or 
three  streets.  Munich  will,  however,  be  the  first  town  in 
Germany  to  have  a  large  system  of  street  electric  lighnng, 
which,  together  with  the  supply  to  private  consumers,  is  to 
be  commenced  by  Messrs.  Schuckert  and  Co.,  of  Niirnberg, 
in  October. 

Personal. — Mr.  Cawley,  who  has  been  chief  editor  of 

ludustriejs  since  our  contemporary  was  started  some  seven 
years  ago,  is  about  to  retire,  but  not  before  gaining  for 
Induatties  an  established  position  in  the  field  of  technical 
journalism.  At  the  beginning  of  this  year  a  change  occurred 
in  the  proprietary  of  our  contemporary,  and  this,  we  under- 
stand, led  to  Mr.  Cawley  tendering  his  resignation.  After 
concluding  his  editorial  work  heintends  carrying  on  business 
as  consulting  engineer,  and  has  taken  offices  at  29,  Great 
George-street,  Westminster,  S.W. 

Traction  and  Telephony.— Just  as  we  are  on  the 

eve  of  a  consideration  of,  and  let  us  hope  satisfactory  con- 
clusion, of  the  traction  versuji  telephone  problem,  we  learn 
that  disturbances  have  occurred  in  the  telephone  wires 
adjacent  to  the  electric  tramway  now  being  experimentally 
tested  in  Breslau.  Si  milar  trouble  took  place  on  the 
inauguration  of  the  Bremen  trolley  line,  but  it  was  soon 
overcome,  as  will  no  doubt  be  the  case  at  Breelau.  Still, 
with  metallic  circuits,  such  as  we  believe  generally  prevail 
in  Germany,  induced  currents  in  telephone  wires  should 
not  occur. 

Light  for  Holland  Park. — Sir  Frederick  Leighton, 
P.R.A,  is  anxious  to  have  electric  light  in  his  magnificent 
abode,  but  apparently  cannot  get  it,  as  he  has  written  to 
the  Kensington  Vestry  calling  attention  to  the  fact  that 
electric  lighting  mains  had  not  been  laid  in  Holland  Park- 
road  by  the  Notting  Hill  Electric  Light  Supply  Company, 
and  enquiring  whether  the  Vestry  can  enforce  the  supply  of 
electrical  energy  to  his  house,  No.  2  in  the  road.  If  not, 
he  wants  to  know  '*  whether  steps  might  be  taken  to  rescind 
the  company's  order."  This  is  pushing  matters  with  a 
vengeance.  The  letter  was  referred  to  the  Select  Com- 
mittee. 

Battersea  Polytechnic— Mr.  Sidney  H.  Weils, 
Wh.Sc,  Assoc.M.lnstC.E,  Assoc.M.Inst.M.E.,  of  the 
Yorkshire  College,  Leeds,  has  been  appointed  principal 
of  the  Battersea  Polytechnic  Institute.  Mr.  Wells  was 
formerly  assistant-master  on  the  engineering  aide  of  Dulwich 
College,  and  in  addition  to  a  scientific  education  has 
had  the  advantage  of  a  practical  training  in  the  works  of 
Messrs.  Maudsley's,  Westminster.  He  is  a  popular  and 
successful  lecturer,  and  his  connection  with  technical  educa- 
tion both  in  London  and  Leeds  will  bo  of  groat  assistance 
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to  him  in  performing  the  dutide  of  the  important  position 
to  which  he  has  been  appointed. 

A  New  Street  Danger, — Under  thia  heading  Mr. 
Tom  Bird,  of  Brook-street,  W.,  writes  to  the  Timfs  as 
follows  :  "  Sir. — May  T  call  attention  in  your  coiumns  to  a 
source  of  danger  in  many  of  our  streets,  owing  to  the  non- 
ventilation  of  the  *  boxes  '  of  the  electrical  companies  1  In 
the  endeavour  to  keep  these  dry  some  are  almost  airtight. 
The  result  ie  that  last  night  the  composition  covering  (in 
an  iron  frame)  of  one  in  Brook-street,  opposite  the  end  of 
South  Moulton-fitreet,  was  hlown  out  of  its  soeket,  with 
apparently  c^reat  force.  These  coverings  are  of  some 
weight ;  in  addition  they  are  somewhat  held  by  the  red 
lead  used  in  filline;  up  the  gap  between  the  two  frames." 

Difference  of  Phase.— M.  D(^sir6  Rorda  has  utilised 
an  interesting  property  of  the  electric  current  to  measure 
directly  the  difference  of  phase  of  two  sinusoidal  currents 
of  which  neither  the  strength  nor  periodicity  is  known.  A 
coil  placed  in  a  thin  rotating  magnetic  field,  in  synchronous 
rotation  therewith,  cannot  have  currents  induced  in  it  as 
long  as  the  diagram  of  the  field  remains  a  circle,  and  if  at 
the  same  time  the  axis  of  rotation  remains  perpendicular 
to  the  plane  of  the  field.  But  when  one  or  other  of  these  con- 
ditions ceases  to  be  fulfilled,  especially  when  the  intensity 
of  the  field  is  represented  by  an  ellipse,  a  current  is  set  up 
in  the  wire  having  twice  the  number  of  periods  as  the  field. 

Tramways  and  Telephones. — In  our  last  issue,  in 
referring  to  a  meeting  of  the  Association  of  Municipal 
Corporations  held  at  the  Westminster  Palace  Hotel, 
it  was  mentioned  that  the  subject  of  tramways  and 
telephones  was  of  such  importance  that  it  sbouM 
be  again  considered  on  June  1.  The  meeting 
for  this  purpose  was  held  yesterday,  under  the  presi- 
dency of  Sir  Albert  Rollit,  M.P.,  and  there  was  a 
large  attendance  of  representatives  from  many  corpora 
tions.  After  considerable  discussion,  extending  over  nearly 
two  hours,  a  committee  was  formed  to  consider  the  whole 
question  of  telephones  and  tramways,  and  the  evidence  to 
be  submitted  to  the  Joint  Parliamentary  Committee  on 
Tramways  and  Telephones. 

Electric  Welding  Car. — A  special  electric  welding 
car  has  been  constructed  at  Philadelphia  for  welding  street 
railway  rails  in  position.  The  car  is  provided  with  an 
electric  welding  plant,  so  constructed  that  current  is  taken 
from  the  trolley  wire  and  transformed  into  a  low-tension 
current  of  desired  strength.  Experiments  have  been  made 
at  Johnstown,  and  rails  of  great  length  have  been  formed, 
avoiding  the  necessity  of  fishplates  and  joints,  at  the  same 
time  avoiding  the  necessity  of  bonding  the  track  for  the 
return  circuit.  On  the  West  End  Company's  track  a  girder 
rail,  25]o.  square  section,  was  welded  with  20O  horse-power, 
and  the  usual  rails  require  less  power.  The  time  taken  i? 
from  four  to  sixteen  minutes  for  a  complete  weld.  The 
rails  are  welded  in  place  by  removing  the  paving  and  making 
contact  after  connection  to  the  terminals  of  the  welding 
machine. 

Ship  and  Dock  Liffhtinff. — A  maritime  congress  is 
to  be  held  at  the  Institution  of  Civil  Engineers  between 
July  18  and  22,  Lord  Brassey  being  president  of  the 
organisation  committee.  The  honorary  secretary  is  Mr. 
J.  Forrest,  the  secretary  of  that  institution,  and  to  him 
any  communications  relating  to  the  congress  are  to  be 
addressed.  Something  like  40  pa[>er8  have  already  been 
notified  for  consideration,  the  fourth  section  dealing  with 
the  illumination  of  lighthouses,  communication  with  the 
shore,  and  fog  signals.  Two  or  three  papers  on  electric 
lighting  of  ships  and  docks,  electric  power  on  board  and  in 
docks,  etc.,  would  doubtless  be  acceptable  and   bear  good 


fruit  The  congress  will  be  a  big  thing,  as  may  be  judged 
by  the  fact  that  delegates  from  France,  Germany,  Austria, 
Belgium,  Denmark,  Spain,  and  Italy  will  participate,  M 
will  also  the  large  shipping  companies. 

Electric  Tramway  in  Bmasels. — Permission  has 
been  given  by  the  Belgian  Government  for  the  construction 
in  Brussels  of  an  electric  tramway,  which  will  pass  along 
the  upper  boulevard  and  connect  the  northern  and  southern 
railway  stations.  The  line  will  be  built  for  the  Soci6t<^' 
dea  Tramways  Bnixellois  on  the  Thomson-Houston  system 
by  the  Union  Elektricitats  Gesellschaft,  of  Berlin.  Before 
the  concession  was  granted,  the  municipal  authorities  and 
State  officials  thoroughly  investigated  the  system,  and  the 
work  of  constructing  the  line  is  to  be  commenced  at  once. 
The  line  will  have  a  double  track,  and  its  length  will  be 
51  miles.  There  is  a  gradient  of  6  per  cent,  at  the 
botanical  gardens,  where  it  takes  four  horses  a  long  time  to 
haul  up  the  cars  now  in  use. 

Electric  Motors  for  Oaiioo  Printing. — Probably 
the  manufacturers  of  Lancashire,  Lanarkshire,  and  the 
other  great  centres  of  calico  printing  in  this  country  will 
consider  that  their  appliances  have  been  developed  suffi- 
ciently through  years  of  experimenting  into  good  practical 
machines,  not  easily  to  be  improved  upon ;  but  they  do 
not  yet  appear  to  have  entertained  to  any  great  extent 
the  possibility  of  driving  their  printing  -  machines 
by  electric  motors,  although  an  admirable  specimen  of 
such  a  combination  was  to  be  seen  in  the  Manchester 
Jubilee  Exhibition  of  1887,  amongst  the  appliances  shown 
by  Messrs.  Mather  and  Piatt,  of  Salford  Ironworks,  Man- 
chester. At  the  Bunnell  Printing  Works,  of  Pawtucket, 
Rhode  Island,  a  complete  arrangement  has,  however,  been 
put  into  force,  whereby  the  usual  double-cylinder  ste^m- 
engine  employed  to  drive  each  machine  is  replaced  by  an 
electric  motor,  and  so  far  with  great  success,  the  results 
being  in  advance  of  any  other  method  used  for  actual  daily 
work. 

The  '*  Novak"  Inoandeacent  Lamp. — Some  further 
details  are  now  to  hand  with  respect  to  the  latest  addition 
to  the  ranks  of  incandescent  lamps  outside  the  Edison 
patents,  and  a  brief  note  upon  which  appeared  a  fortnight 
ago.  The  inventor,  Mr.  John  Waring,  says  that  in  all 
lamps  where  a  vacuum  is  not  employed,  but  where  instead 
the  bulbs  are  filled  with  a  gas  which  does  not  chemically 
attack  the  carbon  filaments,  yet  the ''air  washing,*' as  he 
terms  it,  or  the  rapid  passage  of  gas  molecules  over  the 
highly-heated  surface  of  the  carbon  (due,  presumably,  to 
convection  currents),  will  produce  rapid  diBiateji;ratioa  of 
the  filaments ;  besides  which  a  great  amount  of  energy  is 
carried  off  in  the  shape  of  heat,  because  of  these  currents 
or  eddies  in  the  gaseous  atmosphere  of  each  bulb. 
Accordingly,  he  employs  a  gas  of  great  specific  density, 
so  that  the  loss  of  heat  from  the  carbon  may  be  reduced 
Of  course,  care  is  also  taken  to  use  a  gas  which  has  no 
injurious  chemical  efiect  upon  the  carbon.  Mi.  Waring 
finds  the  best  results  to  be  obtained  from  a  gas  consisting 
of  the  vapour  of  bromine  or  iodine,  or  a  mixture  of  both. 

Slectrloal  Nomenolatore. — In  a  recent  issue  we 
noted  the  rapid  progress  made  in  the  L^nited  States  by  the 
Crocker-Wheeler  dynamos  and  motors,  these  specialities 
having  attained  such  a  ready  sale  for  ventilation  and 
ganeral  power  purposes  that  the  company  was  forced  to 
build  fresh  works  in  order  to  keep  up  with  requirements. 
The  new  works  are  of  sufficient  size  to  form  a  small  com- 
munity in  themselves,  and  being  in  a  district  hitherto  unin* 
vaded  by  the  builder,  they  have  had  to  undergo  the  process  of 
naming.  To  show  that  abstract  units  do  not  represent  the 
only  possible  method  of  glorifying  dead  scientists,  the  new 
centrQ  has  been  called  **  Ampere,"  thereby  improving  very 


[  considerably  upon  the  want  of  system  which  ran  riot  years  ago 
in  the  naming  of  American  towns,  and  led  to  the  establish- 
ment of  Rome,  Uiica,  Troy,  Syracuse,  and  other  classical 
localities  hobanob  with  Indian  villages,  and  all  within  a  few 
hours'  ride  of  one  another.  We  shall  probiibly  have  the 
next  world's  fair  held  at  *'  Voltaviile  " — a  city  to  rank 
higher  than  any  ordinary  New  Yorks  and  Chtcagos,  and 
which  will  be  reached  by  way  of  "  Faraday  Junction," 
I  "Ohmlands."  and  "  Kelvinside." 

B  Aatomatio  Electric  Switch  and  Signal  System. — 

TAn  automatic  electric  switch  and  signal  system  has  recently 
^[  been  introduced  at  the  Phiiadeiphia  terminal  of  the  Heading 
"  Railroad,  which  is  said  to  be  the  largest  yet  installed.  The 
system  will  be  operated  from  a  single  tower,  and  will 
control  the  switches  and  signals  of  the  terminal  from  the 
junction.  The  switches  and  signals  will  be  moved  by  com- 
pressed air  coming  from  a  power-house,  and  carried  through 
a  system  of  tubing  to  the  valves  of  various  cylinders 
working  the  switches  and  signals.  Connected  with  these 
cylinders  is  a  system  of  electric  wires  leading  from  a 
dynamo,  and  extending  to  the  tower,  wherci  by  the  manipu- 
lation of  small  levers,  the  electric  current  releases  or  shuts 
off  the  air  which  works  the  switches  and  signals.  In  the 
signal- tower  are  36  lever  machines,  each  connected  with  a 
switch,  and  20  signals  will  be  worked.  On  a  long  black 
board  facing  the  leverman  is  a  com|ilete  plan  of  the  lines, 
with  models  of  the  switches  and  signals,  which  move  in 
response  to  the  levers,  simultaneously  with  the  real 
switches  and  signals.  The  signalman  is  thus  kept  con- 
stantly advised  of  the  exact  position  of  each  switch  and 
signal. 

Earth  Carrents. — Mr,  J.  Kennedy  Gibson  contributes 
from  Port  Darwin,  South  Australia,  an  interesting  note 
(with  a  diagram)  to  the  Electrical  World  of  May  20,  on 
earth  currents.  At  intervals  during  six  months  he  has 
taken  observations  on  one  of  the  Java-Australian  cables. 
In  all,  the  daily  variation  presented  a  close  uniformity  of 
outline  and  a  marked  agreement  of  times  of  maxima  and 
minima.  The  variation  is  very  different  to  that  on  the 
Atlantic  cables,  for  while  the  latter  presents  two  complete 
alternations  every  24  horns,  Mr.  Gibson  notices  only  one 
complete  alternation  occupying  about  13  hours,  and  during 
the  remainder  of  the  night  the  earth  current  is  weak  and 
variable  in  direction.  The  slope  of  variation  is  sometimes 
in  accordance  with  tidal  lines,  but  sometimes  in  opposition 
or  at  intermediate  positions ;  and  there  is  no  slope  of 
earth-current  variation  during  the  night.  He  is  disposed 
to  receive  with  caution  'awy  hypothesis  which  seeks 
to  find  an  explanation  of  the  earth-current  variation  in 
moon  and  sun  individualty,  for  he  thinks  the  causes  are 
very  complex.  He  thinks  it  likely,  as  magnetic  disturb- 
ances are  recognised  as  being  due  to  solar  influences,  that 
the  normal  earth-current  variation  is  due  chiefly  to  solar 
influence,  to  lunar  effects  in  a  minor  degree,  and  also  that 
it  is  affected  by  thermometric  and  barometric  variations. 

Federated  Institution  of  Mining:  Engineers. — 

A  general  meeting  of  this  institution  was  commenced 
yesterday  at  the  Institution  of  Civil  Engineers,  and  will  be 
continued  to-day  and  tomorrow,  under  the  presidency  of 
Mr.  George  Lewis,  who  delivered  an  address.  In  the 
course  of  bis  remarks,  the  president  stated  that  be 
did  not  consider  the  manner  of  holding  examinations 
for  colliery  manager's  certificates  was  on  the  whole  satis- 
factory. He  therefore  suggested  the  formation  of  a  central 
board  to  control  certificates  of  the  first  class,  and  that  the 
examinations  for  those  should  take  place  in  London.  The 
examiners  should  be  appointed  by  the  board,  but 
the  president  would  alter  the  present  arrangement, 
in     60    for    as     to    appoint    prufeasors    of    the     various 
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subjects,  instead  of,  as  now,  mining  engineers,  who 
examined  upon  all  subjects.  The  examiners  should 
consist  of  professors  of  mechanical  engineering,  chemistry, 
electricity,  mining  engineering,  or  a  board  of  mining  engi- 
neers. To-day  members  will  be  received  by  Prof,  A.  B.  \V. 
Kenned} ,  at  the  Davios-street  station  of  the  Westminster 
Electric  Supply  Corporation,  and  by  Mr.  C.  0.  Grimshaw, 
at  the  Eccleston  place  station.  To-morrow,  visits  will  be 
paid  to  the  Beckton  Gasworks,  and  the  works  of  Messrs. 
Maudslay,  Sons,  and  Field,  Mr.  W.  B.  Basset  receiving 
the  members  at  the  latter  works. 

Poolcet-Books. — How  is  it  that  compilers  of  pocket- 
books  do  not  compile  what  is  wanted  1  There  is,  as  yet, 
no  absolutely  satisfactory  electrical  engineer's  i)ocket-book, 
though  several  authorities  have  tried  their  hands  at  the 
production  of  such  a  work  :  these  usually  containing  both 
too  much  and  not  enough,  and  the  information  is  not  always 
that  which  is  really  wanted  when  it  is  given.  When  all  is 
considered,  what  are  the  requirements  ?  la  it  necessary 
for  the  pocket-book  to  go  into  the  waistcoat,  like  Prof. 
Thompson's  t  Should  it  really  be  a  pocketrbook  at  all  7 
Should  it  contain  electrical  information  only,  or  mechani- 
cal engineering  as  well )  All  these  are  questions  for 
the  engineers  themselves  to  decide ;  but  as  very  few 
electrical  engineers,  if  asked,  confess  to  having  found  the 
pocket-book  they  want,  it  is  evident  an  ideal  book  is  yet  to 
be  made.  One  well-known  electrical  engineer  gives  it  as 
his  opinion  that  if  one  wants  a  useful  pocket  l)ook  one  must 
go  to  Germany  ;  he  swears  by  Hiitte's  "  Pocket-book  of 
General  Engineering,"  published  by  the  Verein  Hiitte, 
which  gives  succinctly  both  theory  and  formulae  on  usual 
engineering  matters,  with  a  chapter  on  electrical  subjects. 
As  work  goes  nowadays,  the  questions  of  general  engi- 
neering— buildings,  girders,  engines,  pulleys,  belting,  rails, 
and  traction — play  quite  as  important  a  part  in  electrical 
work  as  purely  electrical  problems.  An  electrical  engi- 
neer's pocket-book  should  contain  formulae  for  dealing  with 
these  ;  it  should  avoid  redundant  matter  ;  it  should  not 
aim  to  teach,  but  to  remind  ;  and  it  should  contain  the 
formula  in  their  most  workable  form. 

Disoharg'e  Throagrh  Oases. — A  pa[ier  was  read 
recently  before  the  Royal  iSociety  by  Prof.  J.  J.  Thomson, 
F.R.S.,  on  "  Electrolysis  of  Steam,"  in  which  the  repeated 
discharge  of  electricity  through  gaseous  matter,  noticed  as 
ribbon  Hashes  in  lightning,  is  thus  explained  :  "  When  an 
electric  discharge  passes  through  a  gas,  the  properties  of 
the  gas  in  the  neighbourhood  of  the  line  of  discharge  are 
modified.  Thus,  as  Hiitorf  and  Schuster  have  shown,  the 
gas  in  the  neighbourhood  of  the  discharge  is  no  longer  an 
insulator,  but  can  transmit  a  current  under  a  very  small 
potential  difference.  Faraday's  remark,  that  when  once  a 
spark  has  passed  through  a  gas  the  passage  of  another 
following  immediately  is  very  much  facilitated,  is  another 
example  of  the  same  thing.  We  have  thus  good  reasons  for 
believing  that  when  a  spark  passes  through  a  gas  it 
produces  a  supply  of  a  modification  of  the  gas,  whose 
conductivity  is  enormously  greater  than  that  of  the 
original  gap.  I  have  shown  {Phil.  Mag.^  November, 
1891)  that  the  conductivity  of  this  modified  gas 
is  comparable  with  that  of  strong  solutions  of  electro- 
lytes. When  the  discharge  stops,  this  modified  gas 
goes  back  to  its  original  condition.  If  now  the  discharges 
through  the  gas  follow  each  other  so  rapidly  that  the 
modified  gas  produced  by  one  discharge  has  not  time  to 
turn  to  its  original  condition  before  the  next  discharge 
passes,  the  successive  discharges  will  [lass  through  this 
modified  gas.  If,  on  the  other  hand,  the  gas  has  time  to 
revert  to  its  original  condition  before  the  next  discharge 
passes,  then  the  discharges  pass  through  the  unmodified 
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gas.  We  regard  thia  as  being  accompHshed  by  means  of 
fluccessive  decompositions  and  recombinations  of  its  mole- 
cules, analogous  to  those  which,  on  Grotthos's  theory  of 
electrolysis,  occur  when    a    current    passes    through    an 

electrolyte." 

Gas  Power  for  Electric  Lighting.— The  last  pub- 
lished volume  of  Minutes  of  Proceedings  of  the  Institution 
of  Civil  Engineers  contains  the  valuable  and  inberestiug 
paper  read  before  the  Institution  on  the  10th  January  by 
Mr.  J.  Emerson  Dowson,  under  the  above  title.  In  this 
paper  the  author  deals  more  especially  with  reference  to 
the  load  factor  of  electricity  supply  stations  as  compared 
with  the  consumption  of  fuel  per  unit  generated,  and  aims 
at  showing  how  a  great  deal  of  the  heavy  expenditure 
in  modern  supply  stations  (where  steam  is  used)  upon  fuel, 
water,  and  wages  may  be  reduced,  if  not  altogether  obviated^ 
by  the  employment  of  gas-engines.  Of  course,  his  main 
object  is  to  advocate  the  use  of  engines  driven  by  generator 
gas,  but  considerable  attention  is  paid  in  the  paper  to  the 
advantages  of  working  engines  under  certain  conditions 
with  ordinary  town  gas.  The  discussion  included  some 
interesting  speeches  by  Messrs.  H.  Graham  Harris  (who 
considered  that  the  desideratum  for  a  gas-engine  to  be  used 
for  electric  lighting  was  one  with  at  least  as  regular 
turning  movement  for  variable  loads  as  could  be  obtained 
in  a  double  •  acting  steam  -  engine  at  a  fairly  low 
speed,  and  capable  of  being  easily  coupled  direct 
and  carried  on  the  same  bed-plate  as  the  dynamo) ; 
Henry  Lea  (who  thought  that  the  Dowson  generating  plant 
was  more  especially  applicable  to  the  intermittent  work  of 
an  electric  li^hting  supply  station  on  the  score  of  fuel 
economy) ;  General  Webber  (on  whoae  authority  it  was 
stated  that  the  obstacles  to  an  extensive  uae  of  gas-engines 
in  electric  lighting  work  were  due  very  largely  to  financial 
reasons,  as,  for  instance,  the  extremely  high  prices  current 
untilquite  recently).  Prof.  Kennedy  thought  that  the  possible 
saving  in  the  cost  of  generating  electricity  had  been  over- 
estimated, and  it  was  pretty  much  a  case  of  "  half-a-dozen  " 
and  *'  six  "  in  the  matter  of  steam  and  gas.  Mr.  Kapp 
gave  figures  to  show  that  in  small  towns  and  large  private 
installations   his  experience   had  been  to  show  undoubted 

I  advantages,  and  was  corroborated  to  some  extent  by  Prof. 
Forbes,  who  considered  that  in  many  cases  it  would  be 
perhaps  more  economical  to  use  gas  for  distributing  power 
to  sub-stations  than  to  spend  money  on  street  feeder?. 
Mr.    Thomas    Preece   also   quoted    the    excellent    results 

I  obtained  at  Morecambe,  where  the  town  electricity  supply 
station  is  driven  by  gas-engines. 

Obituary. — With  regret  we  have  to  announce  the  death 
of  Mr.  A.  W.  Meston,  an  ingenious  and  com|>aratively 
young  electrical  engineer,  the  inventor  of  the  Mesbon 
alternating-current  motor,  a  brief  description  of  which  we 
have  recently  given.  Mr.  Meston  died  at  his  residence, 
St.  Louis,  from  consumption  after  a  lingering  illness  of 
several  months.  Our  readers  will  be  interested  to  know 
that  the  late  Mr.  Meston  was  a  Scotchman  by  birth.  Born 
near  Edinburgh  some  26  years  ago,  he  went  to  America 
when  a  lad  of  14,  and  some  few  years  back  began  to  study 
electrical  engineering  at  the  Washington  University,  during 
which  time  he  made  his  mark  for  originality  in  re&esrch. 
In  1890  he  commenced  business  in  St.  Louis  in  combination 
with  his  brother,  which  resulted  in  the  organisation  of  the 
Emerson  Electric  Manufacturing  Company,  which  was 
founded  in  1891  t^  develop  his  various  inventions.  Mr. 
Meston  was  a  keen  student  in  electrical  matters,  and  his 
work  has  been  watched  with  interest  in  American  elec- 
trical circles,  where  his  small  motors  for  ventilating 
fans  have  become  very  popular  amongst  alternating- 
current    mett.     Uis    special    study    was    that    of    adapt- 


ing alternating-current  motors  for  use  on  single-phase 
circuits.  It  may  be  stated  that  one  of  the  leading  features 
in  the  latest  type  of  the  Meston  slow-speed  motors  is  the 
regulating  device  which  permits  the  motor  to  be  reversed 
at  will,  and  the  si>eed  to  be  varied  according  to  actual  re- 
quirements of  the  periodicities  of  the  circuits — a  problem 
which  has  hitherto  baffled  many  other  inventors  working 
to  attain  this  much  desired  end.  Another  feature  of  the 
Meston  motor  is  that  the  construction  of  the  armature  is 
wireless,  having  no  wire  on  it  whatever;  hence  no  burn- 
outs can  possibly  occur,  and  thia  method  opens  up  new 
ground  for  the  study  of  the  many  applications  of  alternate- 
current  motors.  Mr.  Meston,  like  most  inventors,  had  a 
longing  idea  to  make  his  work  known  in  his  native  country, 
and  with  that  view  arrangements  were  recently  made  with 
Messrs.  Shtppey  Bros,  to  organise  agencies  throughout 
Europe  for  the  sale  of  the  Meston  motors.  Although  Mr. 
Meston  has  left  the  world  at  the  early  age  of  26,  his  work 
cannot  fail  to  be  recognised  in  electricikl  circles,  resulting 
ixs  it  has  in  the  construction  of  one  of  the  first  successful 
small  alternating-current  motors.  The  public  may  receive 
the  benefit  of  Mr.  Meston's  work  in  increased  usefulness  of 
the  electric  current,  and  the  companies  in  increased  divi- 
dends. His  name  is,  therefore,  worthy  of  remembrance, 
and  everyone  will  feel  regret  for  a  life  untimely  cut  short. 

Sarfaoe-Contact  Bleotrio  Tramways. — A  conduit 
system  that  has  been  in  successful  use  on  an  electric  tram- 
way for  four  months,  is  deserving  of  attention  from 
electrical  engintierfl.  This  system  is  called  the  Munsie- 
Cole  system,  and  the  place  of  use  is  at  Hartford, 
Connecticut.  The  principle  is  not  difficult  to  understand, 
and  is  unlike  that  of  other  conduit  systems  hitherto 
presented.  Boxes  are  placed  underground  at  car- 
lengths  apart,  at  which  electric  connection  to  the 
main  underground  conductor  can  be  made.  This  con- 
nection is  obtaj  ned  by  means  of  a  long  flat  bar 
carried  on  the  car,  and  juat  clearing  the  ordinary  street- 
level.  The  boxes  spoken  of  finish  off  above  the  roaddevel, 
with  a  cast-iron  knob  projecting  upwards  a  little  way, 
having  a  small  slit  in  one  direction.  Into  this  slit,  as  the 
tramcar  moves  ahead,  passes  the  connecting  bar,  pressing 
down  a  little  trolley  wheel,  which  is  otherwise  kept  up  by 
strong  springs.  This  downward  movement,  caused  by  the 
weight  of  the  tram,  forces  a  wedge  contact  inside  the  box 
to  enter  the  jaws  of  a  spring  jack,  thus  connecting  for  the 
moment  the  trolley  wheel,  and  through  it  the  connect- 
ing bar  and  car  motor,  to  the  main  conductor  under- 
ground. There  is  no  s[)arking  at  the  wheels,  as  Uie 
ribbon  bar  is  long  enough  to  be  in  circuit  with  the  succeed- 
ing box  before  leaving  the  first,  and  there  is  no  sparking  at 
the  contacts  as  the  wheel  is  out  of  circuit  before  contact  is 
broken.  To  prevent  the  metal  ribbon  from  grounding,  it  is 
protected  at  each  end  by  metal  shoes,  insulated  from  the 
bar,  which  guide  the  bar  into  the  slit,  and  in  addition  the 
cover  is  made  of  two  parts,  the  inner  of  which  is  insulated. 
A  strong  claim  is  made  for  the  system  for  its  high  insula- 
tion. The  conductor  main  ts  any  well-insulated  lead-covered 
cable,  tapped  only  at  ihe  boxes  to  ihe  spring  clips.  These 
are  thoroughly  insulated  from  the  ground  by  the  best 
materials.  The  little  wheels,  the  only  part  of  the 
system  visible  to  the  eye  in  the  boxes,  cannot  cause 
leakage,  and  they  are  harmless  to  touch,  for  as  soou  as  ibe 
car  passes  the  springs  beneath  lift  them  out  of  contact.  All 
that  is  required  in  the  way  of  excavation  is  a  narrow  trench 
and  a  hole  every  16ft.  The  cost  of  laying,  exclusirc  of 
the  cable,  is  about  £1,200  a  mile.  The  system  is  being 
introduced  by  the  Munsie-Cole  Electric  Railway  Company, 
16  and  18,  Exchange-place,  New  York.  It  certainly  seems 
an  ingeniously  thought  out   system ;    if  the  insulation  is 
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really,  as  is  Btated,  excellent,  the  only  possible  objection 
would  seem  to  be  the  series  of  little  knobs  on  the  roadway. 
This  is  not  very  serious  ;  if  otherwise,  an  efficient  systein 
of  putting  the  trolley  in  the  slot  is  obtained. 

University  Collegre. — Dr.  Fleming's  dream  for  a 
complete  electrical  engineering  laboratory  is  at  least  in 
good  part  fulfilled,  and  a  State  opening  of  the  new  wing  at 
the  University  College  by  the  Duke  of  Connaught  took 
place  on  Monday.  Grower-stroet  was  gay  with  bunting, 
and  the  duke  was  received  by  the  president  of  the  college 
(Mr.  Erichsen),  the  vice-president  (Lord  Reay),  the  presi- 
dent of  the  senate  (Mr.  Justice  Charles),  and  the  chairman 
of  the  Buildings  Committee  (Mr.  Douglas  Galton).  The  band 
of  the  Scots  Guards  played  before  a  distinguished  gathering. 
Among  those  present  besides  the  president,  council,  and 
senate  were  Lord  Play  fair,  Lord  and  Lady  Kelvin,  Lord 
and  Lady  Thring,  Sir  Henry  Eloscoe,  M.P.,  Sir  E/lward 
Bradford, Sir  James  and  LadyCrichton  Browne,  his  Highness 
the  Thakore  Sahib  of  Gondal.his  Highness  the  Maharajah  of 
Bhawngar.  Sir  Blundell  Maple,  M.P.,  the  Chief  Rabbi, 
Judge  and  Mrs.  Digby,  Sir  David  Salomons,  Mr.  Justice 
Wills,  Sir  Henry  Thompson.  Prof.  Kennedy,  Mr.  W.  H. 
Preece,  and  Mr.  and  Mrs.  Siemens.  His  Royal  Highness 
was  conducted  into  the  electrical  lecture-room,  and  thence 
to  a  platform  erected  in  the  engineering  laboratory.  The 
president  of  the  college  then  made  a  statement  of  the  cir- 
cumstances leading  to  the  erection  of  the  new  buildings. 
He  said  the  laboratories  had  been  constructed  in  order  to 
give  better  opportunities  for  research  and  instruction  in 
engineeringand  electrical  technology  than  previously  existed 
in  the  college.  Thecostof  theextension  wasX20,000,andthe 
council  appealed  to  the  liberality  of  the  wealthier  inhabitants 
of  the  metropolis,  and  especially  to  the  great  City  companies, 
for  funds  to  assist  them  in  defraying  an  expenditure  which 
had  seriously  taxed  the  resources  of  the  college  available 
for  such  a  purpose.  The  Duke  of  Connaught  then  declared 
the  building  open,  saying  that  every  Englishman  "must 
recognise  the  very  vast  improvement  in  thoroughly  working 
out  the  sciences  in  which  we  have  pre-eminently  shone. 
Foreign  countries  are  competing  with  us  on  all  sides,  and 
it  is  necessary,  if  we  should  wiah  to  keep  the  proud  [K)a]tion 
that  we  have  hitherto  held,  that  we  should  not  be  behind 
them.  We  must  remember  it  was  in  this  college  that  the  first 
laboratories  existed.  But  since  their  establishment  other 
cities  and  other  parts  of  the  empire  have  gone  ahead, 
chiefly  because  they  have  had  rich  merchants  arid  others 
who  have  come  readily  forward  to  endow  their  labora- 
tories." The  new  laboratories  form  part  of  a  new  wing 
tending  to  make  the  buildings  into  a  quadrangle.  The 
roof  is  made  movable,  and  will  bo  lifted  when  the  three 
storeys  are  complete.  The  new  laboratories  cost  about 
£14,000.  An  excellent  mechanical  laboratory  is  erected, 
and  adjacent  a  dynamo-room  and  electrical  engineering 
laboratory,  with  gas-engine,  dynamos,  and  Sittings,  also 
lecture  theatre  and  experiment-room.  The  whole  college 
is  shortly  to  be  lighted  from  St.  Pancras  central  station. 
The  laboratory  starts  work  in  October. 

Praotioal  Mag^netio  Units. — While  the  discussion  of 
the  practical  magnetic  units  is  one  of  the  principal  subjects 
proposed  at  the  ensuing  congress,  Mr.  A.  E.  KennoUy's 
article  in  the  Elechical  If'oild  on  the  subject  will  be  worthy 
of  attention.  Mr.  Kennelly  first  gives  a  brief  review  of  the 
history  of  our  units.  Up  to  1850  all  electrical  and  mag- 
netic measurements,  excluding  perhaps  those  of  Gauss, 
were  only  relative  and  based  on  arbitrary  standards.  But 
in  1851  Weber  pointed  out  that  as  electrified  bodies,  as 
also  currents  and  magnets,  attracted  or  repelled  with  forces 
capable  of  measurement  in  dynamical  units,  these  could  be 
0zpros8ed  iu  terms  of  mechanical  force — in  terms  of  length. 


mass,   and    time.      If    the   forces   were    electrostatic   the 
expressions  obtaioed  for  current,  resistance,  pressure,  were 
called  "  electrostatic  absolute  units"  ;  while  if  the  measure- 
ments   were    electromagnetic    and    obtaioed     from    the 
galvanic  circuit,  the  derived   unite  were    called  "  electro- 
magnetic     absolute      units."       The      electrostatic      and 
electromagnetic    units    for    current    or    resistance,    in- 
stead    of     coinciding    each     to     each,    as     the^    should 
do,    were   found    to  difler  by  definite  ratios,    indicating 
errors  in  reasoning  which  must  be  left  to  future  discovery  to 
correct.     The  British  Association  in  1861  adopted  Weber's 
proposition  for  absolute  units,  but  selected  the  centimetre 
as   standard    of   length.     The   unit   force   in    the   C.G.S. 
system,  a  dyne,  is  approximately  equal  to  the  weight  of 
one  milligramme  of  matter.      One  dyne  through  one  centi- 
metre is  one  '*  erg  " ;  and  unit  E.M.F.  sending  unit  current 
through  unit  resistance  must  expend  one  erg  per  second. 
The  resultant  standard  "  ohm  "  was  one  thousand  million 
times  this  resistance — the  nearest  roui^id  figure  to  Siemens's 
arbitrary  unit  —  one  metre  of    barometer  mercury.     The 
practicable  volt  is  also  one  hundred  million   times  greater 
than   the   C.G.S.    unit    of   E.M.F.     We    could    therefore 
say,    retaining    the    unit    of     time,    that     the    unit    of 
length    of     our    present    units    is    a    thousand    million 
centimetres  —  a  quadrant  arc  of    the    theoretical  earth's 
surface  :    and   the  unit  of  mass  that   exceedingly   minute 
quantity    10"^^  gramme.      In   other  words,   the  practical 
unite    would    have  been    arrived  at  on   Weber's  electro- 
magnetic system  if  the  length  had  been  an  earth  quadrant, 
the  mass  one  eleventhet  gramme.     The   practical  series 
may  therefore  be  said  to  belong  to  the  quadrant,  eleventh-et 
gramme  and  second  system,  or  the  Q.E.S.  system.     How- 
ever admirable  the  dynamical  relation  appeared  at  first, 
latent  defects  show  it  might  be  modified  with  advantage, 
using,  instead  of  unit  pole,  the  more  practical  unit  magnetic 
flux,  and  in  electricity  unit  electric  flux,  thus  relegating  4  ?r 
to  its  proper  place  in  spherical  problems  only.  The  change 
would  involve  alJ  units.     Those  who  would  benefit  would 
be   the   calculators,  but  all  non  calculators  would  be  dis- 
arranged temporarily,  and  have  to    learn  new  values  :  and 
this   difficulty   has   hitherto    prevented   the    rationalising 
of    the     units.       The     [iresent     difficulty    in     discussing 
magnetic  circuits  is  the  absence  of  names  for  the  units 
involved.  The  difficulty  would  be  in  great  measure  removed 
if  the  C.G.S.  units  had   names,  even  though  the  transition 
to  the  Q.E.S.  ohm,  volt,  and  ampere  might  be  at  times  per- 
plexing.    Simplicity   requires  the  unit  of  tlux  to  be  one 
hundred  million  of  C.G.S.  lines — a  volt  being  generated 
when  the  flux  it  encloses  changes  by  units  per  second.     Of 
the  four  practical  magnetic  units  proposed  by  the  American 
Institute  of  Electrical  Engineers — gilbert,  weber,  oersted, 
and  gauss — the  first  three  are  Q.E.S.  units,  linked   with 
volts  and  amperes.     The  gauss  is  a  hybrid,  neither  Q.E.S. 
nor  C.G.S.  Logically,  the  magnitude  of  the  gauss  should  be 
that  prescribed  by  the  Q.E.S.  series,  but  this  selection  is  con- 
fronted by  a  dual  difficulty.  Its  Q.E.S.  magnitude  would  be 
one  weber  per  square  quadrant,  and  not,  as  proposed,  one 
weber  per  bquare  centimetre.     In  the  first  place,  the  sec- 
tional areas  of    dynamos  are  measured   in   square  centi- 
metres, and  not  in  square  quadrants,  so  that  the  tendency 
to  express  fiux  density  in  webers  per  square  centimetre  is 
almost  irresistible.     Secondly,  one  weber  per  square  quad- 
rant is  10~^^  C.G.S.  lines  per  square  centimetre ;  and  strong 
dynamo  fields  would  have  to  be  raised  through  14  decimal 
places  to  be  expressed  in  this  unit,  and   the  prefix  mega 
only  raises  through  six.     Under  these  circumstances  the 
QE.S.  magnitude  for  the  gauss  is  hard  to  sustain,  but  any 
means  that  could  conveniently  reconcile  it  with  the  Q.E.S. 
system  would  eQ'oct  a  consummatiou  devoutly  to  be  wished. 
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ALTERNATE-CURRENT  TRANSFORMER  DESIGN. 

BY  R,  W.  WEEKBS,  WHIT.SCH.,  A.M.I.C^. 

(Continued  from  page  S£7,) 

The  other  point  to  be  considered  in  the  transformer  just 
designed  is  the  cooling  surface  per  watt  wasted  at  no  load 
and  also  at  full  load.  This  should  give  an  approximate 
idea  of  the  temperature  which  the  transformer  will  attain 
when  left  on  the  circuit.  The  investigation  is,  however, 
by  no  means  so  simple  as  might  be  ex])ected  at  6rat  sight. 
Suppose,  for  instance,  we  calculate  the  total  cooling  surface. 
The  surface  of  the  copper  coils  and  insulation  may  be  taken 
as  that  of  a  cylinder  9^in.  diameter  and  16in.  long,  and  thus 
=  TT  9Jin.  X  15in.  «  438  square  inches.  The  end  flanges 
may  help  to  cool  the  coils,  and  hence  the  surface 
of  these  should  be  added  =36  square  inches.  The  iron 
in  the  yokes  will  add  considerably  to  the  above. 
The  exposeil  surface  of  the  iron  is  about  760 
square  inches,  so  that  the  total  cooling  surface  will  be 
1,254  square  inches.  The  watts  wasted  at  no  load  are 
144-8,  and  at  full  load  the  total  loss  rises  to  26'4'8  watts. 
Working  with  these  figures  and  the  coolinjir  surface  given 
above,  the  loss  comes  out  at 

'115  watt  per  square  inch  at  no  load,  and 
'211      „       „         „         „    at  full  load. 

These  figures  appear  ample,  if  viewed  in  the  light  of 
dynamo  magnet  practice,  but  it  must  be  remembered  that 
dynamos  have  moving  parts  which  create  currents  of  air 
round  the  field  magnets,  tending  to  make  the  cooling  surface 
more  efiective,  whereas  the  transformer  not  only  is  motion- 
less, but  is  boxed  up  in  an  iron  case  which  prevents  a 
free  circulation  of  air.  Thus  the  heat  has  tobe  transferied 
from  the  transformer  to  the  air  in  the  case,  again  from  this 
air  to  the  case,  and  finally  from  the  case  to  the  air  outside. 
This  is  not  absolutely  correct,  as  the  transformer  loses  heat 
by  conduction  where  the  yokes  rest  on  the  iron  box,  but 
still, roughty,  we  mayexpect  at  least  two  and  a  half  times  the 
rise  of  temperature  that  would  be  found  on  a  field  magnet 
having  the  same  loss  per  square  inch  cooling  surface. 
Much,  of  course,  depends  on  the  shape  of  the  transformer, 
and  individual  constants  should  be  obtained  from  practice 
for  the  heating  formula  for  each  type. 

Now,  in  the  above  calculation*  we  have  worked  with  the 
total  cooling  surface  and  the  total  loss.  Even  if  the  loss  wore 
uniform  through  the  mass  this  would  give  widely  diflerent 
internal  temperatures  according  to  the  depth  of  material. 
It  is,  however,  this  internal  temperature  that  causes  faults 
in  transformers  by  heating  the  ineulatiou  on  the  wires  up  to 
a  point  at  which  it  cither  chars  or  becomes  rotten.  In  the 
transformer  designed  above  the  most  dangerous  point  would 
be  the  bottom  of  the  coil  wound  in  the  centre  of  the  trans- 
former. The  heat  generated  in  the  iron  immediately 
under  this  would  pass,  to  a  considerable  extent,  up  through 
the  copper,  and  this  heat  has  to  bo  diasipbtea  by  the 
surface  of  the  cop[mr  as  well  us  the  copper  watts.  Con- 
sidering a  vertical  section  lin.  long,  the  iron  loss  in  the 
part  of  the  core  thus  cut  off  would  be  3-1  watts,  and  the 
copper  loss  in  the  Avire  would  be  about  seven  watts,  giving  a 
total  loss  in  the  section  of  10*1  watta.  Now,  the  external 
cooling  surface  is  only  tt  x  Djin.  =  29  square  inches,  so  that 
the  watts  per  square  inch  cooling  surface  in  this  central 
section  rises  to  0*35  at  full  load,  whereas  the  mean  obtained 
above  was  only  ■211.  This  is  under  the  assumption  that 
the  whole  of  the  heat  generated  in  the  section  is  trans- 
mitted radially  to  the  surface,  which  is  not  absolutely 
correct;  but  if  the  coil  is  in  the  middle  of  the  winding  it 
is  not  likely  to  give  off  much  heat  to  the  adjacent  coils, 
which  will  be  at  much  the  same  temperature. 

In  comparing  the  figures  relating  to  the  cooling  of  traiib- 
furmers  the  hottest  point  of  the  copper  circuits  should 
always  be  considered,  and  not  the  mean  external  tempera- 
ture only.  The  highest  temperature  in  the  iron  does  not 
affect  us  much,  as  no  ill  effects  occur  from  this  cause  unless 
the  hottest  part  of  the  iron  is  close  to  the  copper,  which  is 
seldom  the  case.  The  yokes  in  this  design  have  the  largest 
amount  of  surface  per  watt  wasted,  and  hence  keep  cooler 
than  the  centre  core.  Some  makers  have  reduced  the  section  of 
the  yokes  for  this  reason,  as  weight  can  bo  saved  by  so  doing 
and  the  temperature  still  kept  noimal.     This,  of  course, 


causes  a  higher  induction  in  the  yoke,  and  as  the  cui 
of  iron  loss  rises  rapidly  with  the  induction,  the  watts  p 
pound  will  increase  more  rapidly  than  the  weight  diminishL 
Hence  the  total  iron  loss  is  increased  by  making  the  yok 
of  smaller  section.  Again,  working  in  the  inverse  dir 
tion,  some  makers  have  put  more  sections  of  iron  in  their 
yokes  than  in  the  core.  This  certainly  lower.^  the  iron  loss 
slightly,  but,  as  will  be  found  by  actual  trial,  the  effect  is 
not  very  marked,  and,  perhaps,  is  hardly  worth  the  increase 
in  labour  and  material  charges. 

The  methods  of  constructing  the  iron  cores  for  trans- 
formers of  proportions  similar  to  those  used  in  the  above 
diagrams  are  very  numerous.  Almost  every  maker 
has  a  diflerent  way,  and  the  advantages  and  disad- 
vantages of  the  various  methods  are  mainly  those  of 
cost  and  convenience  of  manufacture.  In  England  the  plates 
are  usually  arranged  so  as  to  interleave  one  with  the  other, 
80  that  each  successive  plate  addtd  covers  up  the  joint  in 
the  preceding  layer.  There  are  a  large  number  of  different 
ways  of  doing  this  with  the  present  type.  Fig.  9  shows 
one  method,  and  the  reader  will  have  no  difficulty  in 
devising  many  others.  In  this  way  the  magnetic  resistance 
is  practically  reduced  to  that  ofTered   by   the  iron,  and 
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Fig.  9, 

the  air  resistance  is  negligible.^  So  in  the  curve  of 
permeability,  Fig.  5,  the  necessary  data  was  obtained  from 
a  transformer  with  this  system  of  core  plates,  and  the 
effect  of  the  small  air  resistance  is  thrown  into  the  mag- 
netic resistance  of  the  iron.  In  some  cases,  however,  the 
different  parts  of  the  iron  circuits  are  fitted  together  at 
faced  joints,  and  then  the  air  resistance  of  these  jointA  will 
make  a  considerable  addition  to  the  current  marked  v. 
Fig,  3,  The  same  formuLc  as  UBod  for  determining  the 
ifi  required  by  the  iron  (2)  can  be  used  for  finding  out  the 
increase  of  current  due  to  the  air-gap,  which  may  be  called 
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In  this  case  |B^the  induction  in  the  air-joiot. 
/^tbe  length  of  the  air-gap. 
the  fi  for  air  =  1. 
The  transformers  made  at  the  Oerlikon  Works,  in  Switxer- 


*  Thtfi  wiU  be  readily  seen  when  looking  at  the  caae  worked  od 
later  for  nn  nir-^ap  having;  an  induction  of  3,000  in  it.  By  tb 
interleaWng  method  this  induction  can  easily  be  reduced  to  on 
line  per  6C[uare  centimetre,  which  would  reduce  the  ourreq 
recjuired  for  the  gap  to  a  fijfure  negUgible  as  conapared  with  Ihi 
rciiuired  by  the  iron— t.e.,  tXXilOl  ampere,  as  compared  with  'USS 
iDDjJore  for  the  iron.  In  addition  to  this,  the  total  gap  la  tnuoh 
lose  in  the  intoi  leaved  typo,  which  again  reduces  the  effect. 
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Speed  arid  Cost — The  Bpeed  at  which  a  dynamo  runs 
has  a  good  deal  to  do  with  its  price,  and  within  cer- 
tain limite — say,  20  per  cent,  above  the  normal  and 
30  per  cent,  below  —  the  price  may  be  put  down 
roughly  as  indirectly  proportional  to  the  speed ;  for 
example,  several  dynamos,  all  having  the  same  output, 
and  of  the  same  desig^i  and  type,  will  be  built  for  difTerent 
speeds,  and  putting  1,000  revolutions  aa  the  average 
number  of  revolutions  per  minute  for  what  are  termed 
high-speed  machines,  we  should  hare  others  running  at 
800,  900,  1.100,  1,200.  Putting  down  the  machine  at  1,000 
revolutions  at  £100,  if  we  wanted  one  of  similar  output 
and  type  to  run  at  900  the  probable  price  would  be 
£100  X  1,000  ^  900  =  £111— the  lower  the  speed  the 
greater  the  price;  whilst  one  running  at  1,100  revolu- 
tions would  probably  cost  £100  x  1,000  --  1,100  =  £90, 
80  that  the  higher  the  speed,  the  lower  the  price. 
The  reason  of  this  is  very  evident,  for  by  lowering  the 
speed  it  is  necessary  to  increase  the  dimensions  of  the 
machine,  and  hence  the  price.  Any  increase  beyond  1,2C0 
is  confined  to  very  small  machines.  Passing  on  to  what 
may  be  classed  as  low-speed  machines,  the  average  is  about 
400  revolutions  per  minute.  The  aforesaid  limita  may  be  pub 
down  as  generally  somewhere  near  to  300  and  500,  and  the 
flame  relation  between  speed  and  price  holds  true  here.  High- 
speed machines  are  driven  by  belts,  a  large  driving  wheel 
on  the  engine  being  used.  Assuming  a  dynamo  pulley, 
or  "driven  pulley,  of  1ft.  diameter,  has  a  speed  of 
1,000  revolutions  per  minute,  it  would  rec[uire  a  "  driving 
pulley  "  on  the  engine,  of  5ft.  diameter,  when  the  engine 
has  a  speed  of  200  revolutions  per  minute;  and  by  employ- 
ing intermediate  shafting  dynamo  high  speeds  can  be  pro- 
duced from  very  slow  ones  of  the  engine.  Low  speed 
dynamos  are  used  when  the  dynamo  shaft  is  coupled 
direct  to  the  engine  driving  shaft. 

As  a  rule,  the  larger  the  output  of  a  machine  the  lower 
is  its  speed ;  while  very  small  dynamos  are  run  at 
extremely  high  speed,  say  1,200  to  1,500  revolutions 
per  minute,  very  lar(je  machines  do  not  run  much  beyond 
300  or  400  revolutions  per  minute  when  direct  driven,  and 
600  or  800  when  belt  driven.  The  true  way  to  compare 
speeds  of  machines  is  to  take  the  **  surface  velocity."  For 
example,  two  dynamos  may  be  running  at  the  same  number 
of  revolutions  per  minute,  but  one  may  have  the  armature 
of  larger  diameter  than  the  other  armature,  so  that  the 
larger  armature  is  really  running  at  a  higher  speed,  because 
ita  surface  velocity  is  greater.  The  surface  velocity  is  ob- 
tained by  multiplying  the  circumference  of  the  armature 
in  feet  by  number  of  revolutions  made  per  minute.  This  is 
expressed  by  the  formula 

s  =  Trdn, 

where  s  =  surface  velocity  in  feet  per  minute,  d  «  diameter 
of  armature  in  feet,  n  =  number  of  revolutions  per  minute, 
and  TT  ^  3*1416.  A  Siemens  machine  of  40  units  has  an 
armature  of  1  *33ft.  diameter,  and  runs  at  a  speed  of  460 
revolutions  per  minute.  In  this  example  we  have  s  =  3*1416 
X  1'133  X  460=  1,921 -Sft.  per  minute;  this  is  for  low-apeed 
machines.  As  a  rule,  from  2,000ft.  to  3,000ft.  per  minute 
are  the  working  limits,  although  &,000ft.  is  obtained  with 
small  high-speed  dynamos. 

Output  a)id  Cost. — The  cost  of  machines  is  fairly  propor- 
tional to  their  output,  when  the  output  does  not  fall  below 
certain  limits ;  like  other  kinds  of  machinery,  the  cost  of 
dynamos  per  unit  rapidly  increases  as  they  become  smaller. 
Fig.  24  gives  several  curves  showing  how  the  price  increases 
as  the  output  increases — the  curves  are  plotted  from  figures 
relating  to  diflferent  well-known  dynamos.  Owing  to  the 
irregularity  of  the  curves,  it  was  found  impossible  to  draw 
curves  of  any  pronounced  character,  hence  they  have  been 
drawn  from  point  to  point.  It  is  interesting  to  see  how 
they  cross  and  recross  one  another,  one  machine  being 
cheap  at  one  output,  but  dear  at  another,  etc. 

The  curve  drawn  at  the  right-hand  side  in  Fig.  24  repre- 
sents the  average  cost  of  all  the  dynamos  for  various  out- 
puts ;  it  is  drawn  on  a  scale  of  one-half  that  of  the  separate 
curves.  The  values  of  this  averaged  curve  are  seen  to  map 
out  a  distinct  path  of  a  parabolic  character.  Analysing  it, 
we  note  that  a  very  small  dynamo,  say,  of  one  unit  output, 
probably  the  smallest  kind  made  (except  toys)  would  cost 
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£24,  and  would  be  capable  of  running  about  15  lampe  of 
16  c.p.,  or  a  couple  of  arcs  of  1,000  c.p.;  taking  a  larger 
machine,  one  of  five  units,  the  cost  comes  out  about  £70,  or 
£14  per  unit,  whilst  a  machine  of  24  units  would  probably 
cost  not  more  than  £150,  or  £6.  46.  per  unit.  Beyond  this 
point  the  decrease  of  cost  per  unit  is  very  slight,  if  an  jibing ; 
and  the  curve  will  probably  travel  in  nearly  a  straight  line 
from  24  units.  All  the  dynamos  whoso  carves  are  given 
have  a  speed  close  on  1,000  revolutions  per  minute  for  all 
outputs,  thus  enabling  a  better  comparison  to  be  made,  and 
the  following  are  details  of  the  machines — the  number  of 
the  machine  referring  to  the  curve  : 

No.  I.  dynamo. — Ring  armature,  two-pole  double  magnetic 

circuit. 
No.  n.  dynamo. — Drum  armature,  single  magnetic  circuit 
No.   III.  dynamo. — Ring    armature,    two  -  pole,    double 

magnetic  circuit. 
No.  IV.  dynamo. — Ring  armature,  single  magnetic  circuit 
No.  V.  dynamo. — Drum  armature,  single  magnetic  circuit 

These  five  machines  have  been  selected  from  five  districts 
in  England  :  No.  I.  representing  the  Lancashire,  or  North- 
West ;  No.  U.  the  Midland  ;  No.  III.  the  London ;  No.  IV. 
the  North  :  and  No.  V.  the  South-West. 
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With  regard  to  slow-speed  machines  of  400  revolutions 
per  minute,  the  cost  would  be  higher  than  what  it  would 
be  for  a  high-speed  machine  of  similar  output,  because  the 
slow-speed  machine  must  be  of  greater  dimensions  and 
weight.  A  24  unit  machine  would  probably  cost  not  far 
off  £300 — this  is  at  the  rate  of  £12.  lOs.  per  unit ;  and 
one  of  50  units  about  £500,  or  £10  per  unit  It  is  thus 
seen  that  a  machine  of  400  revolutions  per  minute  coetA 
twice  as  much  as  a  machine  running  at  1,000  revolutions,  or 
two  and  a  half  times  the  speed. 

Alternators  are  mostly  built  for  heavy  outputs,  because 
they  are  used  for  distributing  light  over  wide  areas.  A 
alow-speed  alternator,  running  at,  say,  400  revolutions  per 
minute,  and  capable  of  developing  up  to  200  units,  would 
involve  an  outlay  of  ahout£l,400,  including  the  "exciter"; 
this  is  at  the  rate  of  £7  per  unit  This  machine  would 
run  alone  3,000  incandescent  lamps  of  16  c.p.  each,  thus 
costing  a  little  over  93.  per  lamp. 

OnijnU  and  JVeighi. — The  weight  of  dynamos  with 
res|>ect  to   their  output   varies  for    different  types  And 
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makes,  because  there  are  ao  many  details  of  conilniction 
to  be  taken  into  account,  such  aa  speed  of  the  machine, 
whether  the  magnets  are  made  of  wrought  iron, 
mild  steel,  or  cast  iron,  the  density  of  magne- 
tisation employed  in  the  iron,  the  compactness  of  the 
machine,  the  bed-plate,  position  of  centre  of  gravity^  the 
current  density,  limiting  temperatures  of  coils,  and  general 
features  of  design,  such  as  ring  or  drum  armature,  single  or 
double  magnetic  circuits,  bipolar,or  multipolar.  In  addition^ 
machines  are  built  with  modifications  for  certain  conditions 
of  working.  From  this  it  may  be  gathered  that  it  is  not 
wise  to  assume  a  machine  is  very  efficient  or  superior  to 
others  because  it  can  develop  more  watts  per  pound  dead 
weight  than  other  machines  can — the  word  '*  efficiency  " 
being  here  employed  to  signify  the  life  or  lasting  powers 
of  the  machine,  the  smooth  running,  absence  of  rej^airs, 
and  all  things  that  pertain  to  true  economy.  It  may 
be  put  down,  however,  that  each  pound  of  weight 
will  yield  from  five  to  eight  watts  of  electrical  power. 
Criticising  machines  of  various  outputs,  the  weight  appears 
to  be  fairly  proportional  to  the  output — about  six  watts  per 
pound  is  a  good  average;  but,  as  just  now  explained,  one 
make  may  give  a  higher  and  another  a  lower  value,  bo  that 
this  estimate  simply  gives  a  rough  idea.  The  following 
{particulars  will  serve  as  the  best  guide  on  this  subject. 

Tabulation  XIX. 


Output 

in  units. 

Speed 

per  mtn. 

Annature. 

Ma^ets. 

Weight 

■  in  cwL 

WatU 
per  lb. 

8 

1,100 

ring 

2  pole 

double  circuit 

10-75 

6-6 

22 

940 

drum 

2  pole 
single  circuit 

.^'0 

60 

50 

500 

i> 

78 

5-7 

120 

OOO 

alternator 

10  nolo 

123 

8-7 

I5U 

.350 

V2  pole 

261 

61 

180 

aso 

drum 

•ipole 
mni^lo  circuit 

265 

6  0 

200 

GO(i 

ii 

340 

5-2 

900 

— 

alternator 

K330 

6-0 

term  signifies  where  the  steam-engine  drivee  the  dynamo 
direct,  the  two  shafts  being  coupled  up  together,  and  both 
machines  being  on  one  long  bed-plate.  This  arrangement 
is  Bometimes  named  a  '*  steam  dynamo."  Willans  central- 
valve  high-speed  engines  stand  in  the  front  rank,  and 
occupy  a  remarkably  small  floor  space,  probably  emaller 
than  any  other  make.  Coupled  up  to  one  of  Siemens's 
dynamos,  the  over-all  dimensions  of  one  plant  were  9^ft.  by 
4ft.,  or  a  floor  space  of  38  square  feet.  The  output  of  the 
dynamo  being  46  units,  this  comes  out  to  1*2  units  per 
square  foot,  the  speed  being  460  revolutions  per  minute,  the 
engine  alone  occupying  a  space  of  5ft.  by  3^ft.  Another 
plant,  with  same  type  and  size  engine,  but  one  of  Elwell- 
Parker's  dynamos,  gave  when  measured  a  total  of  lO^ft.  by 
3Jft.,  or  35  square  feet,  the  output  being  44  units.  This  is 
1'26  units  per  square  foot,  but  here  the  speed  is  higher, 
being  485  revolutions  per  minute. 

A  larger-sized  plant,  a  fine  type  for  central-station  work 
where  ground  is  very  valuable  and  floor  space  limited, 
measures  15^ft.  by  4|ft.,  or  73*6  square  feet,  the  output  of 
the  dynamo  being  126  units  at  a  speed  of  375,  thus  yielding 
1*72  units  per  square  foot. 

The  above  will  serve  as  good  examples  as  to  how  floor 
space  is  related  to  output ;  in  ship  work  this  is  a  matter 
of  paramount  importance,  and  the  same  when  machinery 
has  to  be  fixed  in  the  heart  of  a  large  and  crowded  city. 


BESSBROOK  AND  NEWRY  ELECTRIC  TRAMWAY. 


All  the  above  machines  are  by  different  makers  except 
the  second  and  third,  which  are  by  the  same  ;  the  fifth 
is  an  alternating-current  machine,  with  stationary  armature 
and  revolving  magnets  ;  the  seventh  machine 
is  used  as  a  generator  for  electric  railway 
work,  and  therefore  is  more  massively  built 
than  it  would  be  if  used  for  lighting  purposes. 
This  is  on  account  of  the  great  fluctuations 
of  load  to  which  generators  are  subjected, 
thus  producing  great  strains  ;  hence,  power 
generators  give  a  smaller  figure  than  lighting 
generators. 

Outp'ut  and  Floor  Space, — With  similar 
pattern  of  dynamos  running  at  about  the 
same  speed,  the  floor  space  occupied  in 
some  cases  increases  pretty  well  in  pro- 
portion to  the  output,  but  this  relation  is 
liable  to  be  altered  from  numerous  causes. 
From  two  to  three  units  per  square  foot  may 
be  taken  as  an  average  estimate  for  dynamos 
above  a  certain  size  running  about  1,000 
revolutions  per  minutes,  some  builders  giving 
higher  figures,  while  others  give  lower.  A 
few  statistics  will,  however,  show  best  as 
when  considering  output  and  weight.  Work- 
ing out  figures  for  direct-driven  machines,  it 
will  be  found  that  for  heavy  outputs  the  out- 
put per  square  foot  is  high  ;  as  an  exaoiple, 
a  dynamo  running  at  375  revolutions  per  minute  gave  an 
output  of  126  units,  with  a  floor  space  of  only  28  square 
feet,  this  being  4J  units  per  square  foot.  Another  direct- 
driven  dynamo  of  46  units,  running  at  460,  required  13^ 
square  feet,  and  so  gave  3'4  units  per  square  foot,  Con- 
cerning alternators,  four  machines  of  one  type,  ranging 
trom  30  to  100  unite,  gave  1*4  to  15  units  per  square 
foot,  the  speeds  being  from  GOO  to  400;  whilst  the  fifth, 
of  150  units,  gave  two  units  per  square  foot,  the  speed 
being  350. 

Probably  the  most  interesting  matter,  however,  will  be 
regarding  the  space  occupied  by  *'  combined  plants."    This 


Amidst  all  the  attention  and  interest  excited  by  the  in- 
creasing progress  made  in  the  development  of  electric  rail- 
ways and  tramways  during  the  past  year  or  two,  it  is  not  by 
any  means  inapproprtmte  to  recall  to  some  extent  what  has 
already  been  done  in  this  direction,  if  only  for  the  purpose  of 
bringing  before  the  notice  of  engineers  and  promoters — 
now  busily  engaged  on  the  proposed  new  lines — some  of 
the  essential  features  that  have  contributed  to  the  success 
in  erection  and  daily  operation  of  the  few  old-established 
electric  lines  in  this  country. 

Of  these  latter,  not  by  any  means  the  least  successful 
has  been  the  Bessbrook   tramway,  erected  and  equipped 


by  Messrs.  Mather  and  Piatt  some  nine  years  ago.  under 
the  superintendence  of  Dn  E.  Hopkinson,  to  whose  engi- 
neering ability  is  due  a  large  part  of  the  success  achieved, 
both  in  design  and  construction.  This  line — operated 
entirely  by  electric  power — traverses  a  distance  of  three 
miles  between  the  town  of  Newry,  in  the  North  of  Ireland, 
and  the  im|>ortant  manufacturing  village  of  Bessbrook, 
where  large  flax  dressing  mills  are  situated  close  to  a  con- 
venient water  supply,  available  in  considerable  quantities 
for  washing  and  jxiwer  purposes.  The  Bessbrook  and 
Newry  lineaeserves,  indeed,  in  many  respects,  to  be  en 
a  "  railroad."    Not  only  is  it  to  a  large  extent  enclosed 


titled        i 
l,and        I 


554 


THE  ELECTRICAL  ENGINEER,  JUNE  2,  1893. 


carried  across  country  upon  land  specially  obtained  for  the 
purpose,  as  opposed  to  a  mere  street  or  road  line,  bub  it 
also  serves  to  convey  no  inconsiderable  amount  of  goods 
traffic  in  addition  to  passengers.  Indeed,  it  may  be  doubted 
whether  a  line  solely  intended  for  passenger  traffic  would 
in  such  a  place  have  offered  any  return  whatever  on  the 
cost  of  construction,  and  the  wisdom,  therefore,  of  ananging 
to  carry  goods  also  is  undeniable. 


the  features  explained  by  Dr.  Hopkinson  in  his  paper,  and] 
illustrated  with  diagrams,  included  the  gradients  andl 
distances  of  the  line,  shown  in  profile ;  the  terminal  stationil 
^t  Bessbrook  and  Newry,  with  the  curves  or  loops  by  I 
which  complicated  switching  arrangements  were  avoided  : j 
the  motor  cars  equipped  to  carry  passengers  anal 
draw  one  or  more  of  the  goods  waggons ;  the  system  of  1 
flangeless  wheels  adopted  on  the  latter,  and  the  arrangement 


Au  excellent  description  of  this  line — after  its  comple- 
tion, and  when  being  daily  operated  with  the  same  success 
that  now  obtains — was  given  by  Dr.  Edward  Hopkinson, 
the  reiponsibla  engineer,  in  a  paper  read  before  the  Institu- 
tion of  Civil  Engineers  on  December  6,  1887,  and  pub- 
lished in  full  in  the  issue  of  the  Electrical  Engineer  for 
April  13,  1888.     A  number  of  details,  however,  were  of 


Fig.  4. 


of  inside  check  or  guard  rails  on  the  line  itself,  with 
electric  conductor  of  steel  channelling  placed  centrally 
upon  a  longitudinal  strip  of  wood  which  acts  as  an  insulator, 
aud  connected  at  the  joints  by  special  copper  bond  wires. 
A  number  of  other  details  have  also  been  published  from 
time  to  time,  showing  the  arrangements  of  the  power-house, 
and    these   may  be  supplemented   by   the  accompanying 


i  the       I 


necesisity  omitted  from  this  account  of  the  line ;  and  in 
order  to  complete  the  record  by  supplying  the  deficiencies, 
whilst  at  the  same  time  pointing  out  how  much  has  already 
been  accomplished  in  electric  traction  when  opportunities 
are  available,  the  following  particulars,  with  the  accom- 
panying illustrations,  will  have  some  considerable  interest. 

There  i&,  of   course,  no  need   to  give  all  the  details  and 
Sgures  that  have  already  appeared  reB|>ecting   the  line ; 


plan  (see  Fig.  1),  which  represents,  though  not  exactly  to 
scale,  the  manner  in  which  the  old  mill  race  has  been  used 
to  feed  the  turbine  erected  for  the  purpose  of  driving  the 
two  generator  dynamos.  This  power-house  is  situated 
alongside  the  rails  of  the  lino  at  Mill  Yale,  almost  midway 
between  the  two  terminals,  an  old  mill  being  taken  for  the 
purpose. 
Fig.  2  shows  in  perspective  an  interior  view  of  the 
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power-house,  with  the  turbine  counterflhaft  carried  through 
the  wall,  and  driving  the  two  generator  dynamos  by  link 
leather  belting  from  separate  pulleys.  The  governor 
arrangement  for  regulating  the  speed  of  turbine  may  be 
seen  at  the  back  of  the  dynamos  ;  as  explained  by  Dr 
Hopkinson,  the  centrifugal  balls  do  not  act  directly  upon  the 
water  admission,  but  throw  into  action  one  or  other  of  two 
bevel  wheels,  which  actuate  a  small  couiiterabaft  geared 
with  the  valve  spindlo. 


la  Fig.  3  is  shown  the  system  of  double  rails  adopted  on 
this  line  ;  the  inner  one — being  raised  slightly — serves  to 
carry  the  flanged  wheels  of  the  motor  cars,  tno  difference 
in  the  height  of  inner  and  outer  rail  being  sufficient  to 


midway  between  the  rails.  The  "  picking-up  "  arrange- 
ment, by  means  of  which  a  sliding  connection  is  maintained 
between  car  and  line  conductor  is  shown  in  Fig.  4,  where 
A  represents  a  wrought-iron  angle  bracket  bolted  to  the 
underframe  of  the  car ;  B  is  a  block  of  hard  wood  bolted  to 
A,  the  bolt  itself  being  insulated  by  a  piece  of  indiambber 
tube  ;  C  is  a  wrought-iron  frame  hinged  to  6  at  C\  C* ;  D 
represents  a  cast-steel  shoe,  riveted  to  0,  and  replaced 
whenever  worn  out  at  the  cost  of  a  few  pence  ;  E  E  are 
ordinary  copper  conducting  cables  with  their  ends  soldered 
into  C,  and  carefully  insulated  by  indiambber  tubing:  they 
serve,  of  course,  to  convey  the  current  to  the  motor  on  the 
car  above,  being  joined  as  shown.  F  is  the  steel  channel 
conductor. 

At  one  point  of  the  line  the  rails  for  a  short  distance 
have  to  cross  a  public  highway  on  the  level,  and  as 
it  would  obviously  be  inadvisable,  if 
employ  a  surface  working  conductor, 
arrangement  is  cut  out  altogether 
cuit  being  completed  by  means  of 
with  which  contact  is  made  by  a  very  simple  framework  of 
iron  fixed  on  the  top  of  the  motor  car. 

fig.  5  shows  a  train  standing  on  the  line  at  this  point — 
the  overhead  wire  and  contact  arrangement  on  the  top  of 
the  car  being  clearly  visible.  Of  course,  contact  with  the 
overhead  wire  is  always  made  by  each  car  (as  it  comes  to 
this  crossing)  before  it  ceases  with  the  steel  channel,  and 
therefore  no  break  in  the  circuit  exists  at  any  time. 

Fig.  6  shows  in  diagrammatic  form  the  general  arrange- 
ment of  switch  gear  as  used  on  the  motor  cars.  The 
motors,  one  of  which  is  iltustrated  in  perspective  view  in 
Fig.  7,  are  of  the  well-known  Edison  Hopkinson  type, 
series  wound,  and  the  connections  will  be  seen  at  a  glance 
from  the  diagram.  The  current  enters  ut  G  C,  from  the 
conductor,  passing  into  C  S,  the  car  switch.  This  has  a 
number  of  bars  connected  to  resistance  coils,  R  C,  so  that 


not  impossible,  to 
the  steel  channel 
just  here,  the  cir- 
an   overhead   wire 


fttlow  the  flanges  to  clear  the  lower  rail  at  points  and 
junctions.  Upon  the  outer  or  lower  rails  run  the  flange- 
less  wheels  of  the  goods  waggons^  these  being  kept  on  the 
line  by  the  inner  rails  which  act  as  checks  or  guards.  Both 
sets  of  rails  are  simply  fastened  down  to  the  sleepers  by 
dog  spikes. 

The  electric  current  for  operating  the  car  motors  traverses, 
as  already  stated,  a  conductor  of  steel  chaunelling  placed 


the  current  circulating  through  the  motor  may  be  varied. 
Another  bar  allows  the  motor  to  be  cut  out  of  circuit 
altogether.  The  cables  marked  EE  are,  of  course,  taken 
to  earth  on  the  car  rails,  which  serve  in  this  instance  as  a 
return. 

For  most  of  the  details  and  sketches  in  this  notice  we 
arc  indebted  to  Mr,  H.  Harrison,  the  secretary  of  the 
company  which  works  the  line. 
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COMMERCIAL  VIEWS  IN  DYNAMO  CONSTRUCTION. 

Comparatively  little  attention  has  been  directed 
to  the  comparison  of  costs  of  dynamos  and  similar 
machines.  This,  of  comrse,  is  more  a  commercial 
than  a  scientific  question,  but  it  is  an  important  one 
Mr.  Guy,  in  another  column,  has  collected  together 
information  of  an  interesting  character,  which  will 
no  doubt  be  attentively  studied.  It  would  perhaps 
have  been  more  pungent  had  we  felt  able  to  give  i 
the  names  of  the  makers  as  well  as  the  curves,  but  n 
as  we  do  not  emulate  society  papers  nor  indulge  in  ' 
personalities,  we  are  content  to  give  the  information 
without  the  sting.  There  is  a  phase  of  the  ques- 
tion, however,  which  the  curves  of  Mr.  Guy  can- 
not  elucidate,  and  which  is  as  important,  if  notSl 
more  so,  than  the  cost  in  its  relation  to  output.  ^B 
We  have  a  distinct  recollection,  many  years  ago, 
l>efore  dynamos  were  thought  of,  in  going  past  the 
long  avenue  of  portable  engines  shown  at  the  Royal 
Agricultural  Society's  meeting,  hearing  a  well-knowu 
authority  reply  to  a  question  as  to  real  value  per 
pomid  expended.  He  said  in  effect,  The  cheapness 
or  dearness  of  a  machine  can  hardly  or  never  be 
determined  from  its  cost  price.  Two  of  these  engines 
may  be  almost  or  quite  identical  as  regards  price,  ^J 
size  of  cylinder,  length  of  stroke,  pressure  of  steam,  ^| 
and  yet  one  shall  be,  and  probably  is,  doubly  as  dear  ' 
as  the  other.  You  cannot  too  often  nor  too  long 
drum  this  fact  into  the  minds  of  purchasers.  They  to 
far  too  great  an  extent  buy  from  initial  cheapness  rather 
than  real  value.  Here  are  two  engines  of  the  same 
type  and  the  same  horse-power.  Carefully  examine 
them.  One  is  by  a  well-known  and  highly-respected 
firm,  the  other  by  a  newer  firm.  A  casual  glance 
shows  little  difference,  a  closer  shows  that  one  is 
far  better  finished  than  the  other ;  a  still  closer 
would  show  that  the  one  contains  better  material 
and  workmanship  than  the  other,  and  though  the 
price  is  higher,  that  is  the  one  I  should  advise  any 
purchaser  to  buy,  because  in  the  course  of  a  very 
short  time  he  will  save  the  extra  outlay  in  less  re- 
pairs, less  cost  of  coal,  and  less  strong  language. 
Emphatically,  the  most  valuable  machine  is  that 
which  costs  less  during  ordinary  woridng,  and  buying 
price  has  little  to  do  with  real  value.  The  same 
authority  went  on  to  point  the  moral  in  another 
way.  This  firm,  he  argued,  has  bad  a  long  experi- 
ence, its  men  are  trained  and  know  their  work 
thoroughly.  The  other  is  a  newer  firm,  and  thinks 
it  knows  everything.  Y'outh  is  energetic  and  com- 
petitively pugilistic,  but  nothing  stands  against 
experience.  What  we  want  to  do,  to  cut  a  loDg 
tale  short,  is  to  assert  that  what  holds  good  with 
portable  engines  or  other  machines,  also  holds  good 
with  regard  to  dynamos.  The  higher-priced  dynamo 
is  not  necessarily  the  most  costly.  Workmanship  and 
material  have  as  much  to  do  with  the  real  value  of  a 
dynamo  as  with  an  engine.  Thus,  while  it  may  be 
interesting  to  have  these  comparative  ciurve  values^  it 
is  necessary  to  go  further  and  examine  workmanship 
and  material  before  buying.  By-and-by,  in  the  daya 
of  our  grandchildren,  no  doubt  someone  will  be  able 
to  write  a  true  history  of  a  few  dynamos,  to  state 
first  cost,  work  bad  out  of  them,  cost  of  maintenanoe 
and  other  information,  to  prove  which  was  the  best 


machine ;  at  present  we  must  buy  with  only  a  por- 
tion of  this  knowledge^  and  should  give  more  care 
to  selection.  We  have  the  theoretic  and  calculated 
efficiency  of  machines,  we  have  the  factory  deter- 
mined efficiency,  and  these  are  usually  good,  but 
what  everyone  would  like  to  know  is  the  efficiency 
under  ordinary  working  conditions.  Many  enp^ineers 
are  old  fashioned  enough  to  determine  accurately  from 
three,  six,  or  twelve  months'  coal  consumption,  oil, 
waste,  and  labour  what  they  term  the  working 
efficiency,  and  few  among  these  men  admit  so  high 
an  efficiency  as  is  claimed  by  makers.  It  is  in 
working  efficiency  that  materials  and  workmanship 
tell  more  than  anywhere  else,  and  constitute  the 
real  saving  and  the  real  value.  We  have  during  the 
past  session  to  congratulate  the  Institution  upon 
the  greater  practicality  of  the  papers  read  and 
discussed,  but  we  venture  to  think  that  some 
other  means  of  discussing  commercial  questions  is 
desirable.  The  London  Ch  amber  of  Commerce 
meetings  hardly  give  what  is  required,  more  perhaps 
because  it  restricts  its  work  so  much  to  the  considera- 
tion of  relations  existing  between  the  Board  of  Trade 
and  the  industry.  Such  consideration  is  necessary, 
but,  as  we  say,  there  seems  something  more  wanted 
between  the  Institution  and  the  Chamber  of  Com- 
merce. For  example,  it  has  gone  forth  to  the  world 
that  one  of  the  problems  for  Chicago  is  to  obtain 
uniformity  of  practice.  We  think  such  a  problem  is 
not  for  Chicago  to  decide,  and  have  said  so  ;  but  there 
is  no  organised  body  representing  industrial  electricity 
to  say,  the  less  you  interfere  with  these  business 
questions  the  better  we  shall  like  it.  Suppose  the 
congress  at  Chicago  suggest  every  dynamo  with  a 
given  output  to  be  such  a  size,  and  so  constructed, 
and  sold  at  such  and  such  a  price.  This  is  uniformity 
with  a  vengeance — a  universal  specification;  and 
hat  about  workmanship  ? 
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tko  1S93  Cataloguo  of  tho  Guioral  Cleotrlo  Company,  Limited. 

Tbo  issuo  of  a  coicplote  and  reliable  pricebouk  ia  of 
;eneral  interest  to  the  electrical  and  engineeriu}<  tiadeH. 
,t  is  of  much  more  impoitaiice  than  the  issue  of  a  mere 
trade  catalogue.  Although  what  a  few  years  ago  was 
known  by  this  name  did  not  merit  or  receive  a  review,  it 
ia  very  different  with  a  work  like  the  present.  Electrical 
engineering  is  an  industry,  and  therefore  deeply  concerned 
with  prices.  The  vast  field  it  covers  is  well  exemplified 
by  the  6coi>e  of  this  book.  The  descriptions,  ilhiBirations, 
and  prices  range  from  central-station  plant  to  heating 
appliances,  telephones,  and  bells. 

These  form  an  interesting  record  of  the  progress  of 
applied  electrical  science.  The  400  quarto  pages  contain 
10,000  illustrations  and  ovei  50^000  prices.  To  be  of  value 
as  a  current  price-book  the  accuracy  of  prices  must  be  above 
question,  and  this  has  been  secured.  In  addition  to  its  use 
as  a  price-book  for  all  electrical  appliances,  it  will  bo  found 
most  valuable  as  a  reference  book.  The  diagrams  and  data 
are  full  and  corrected  by  the  best  authorities  and  latest 
published  results.  In  this  way  its  value  to  consulting 
engineers,  electricians,  and  architects  is  enhanced.  All  who 
are  interested  in  electricity  will  find  the  book  of  the  greatest 
interest  as  a  handbook  to  the  practical  side  of  electrical 
BUEineering. 

A  noticeable  feature  ia  the  care  with  which  all 
ta  have  been  standardised   so  that  intercbangeability 

d  uniformity  can  be  assured.     This  is  kept  before  tho 


mind  of  the  reader  by  displayed  type  and  headlines,  and  is 
a  step  in  the  right  direction,  the  importance  of  which  it  is 
hard  to  overestimate.  The  catalogue  contains  everything 
which  is  known  in  connection  with  the  applications  of  elec- 
tricity, the  latest  appliances,  and  the  best  in  each  of  their 
respective  classes.  Only  a  supply  house  with  enormous 
facilities  could  command  the  means  and  ability  to  carry 
through  tho  production  of  such  a  work.  This  has  not  been 
produced  by  mere  compilation,  but  has  been  written  from 
the  beginning  in  the  l^est  form.  Taking  the  book  as  a  whole, 
we  fail  to  see  any  reason  to  envy  our  trans-Atlantic 
brethren  in  the  matter  of  catalogues  when  such  a  one  as 
this  is  published  in  our  midat.  Tho  work  forms  a  very 
handy  and  reliable  compendium  and  current  price-book  for 
engineers,  electricians,  and  architects — indeed,  for  all  who 
are  allied  with  the  electrical  industry.  It  is  interesting  to 
note  the  signs  of  the  times  in  various  ways  given  in  this 
book.  Take  as  an  example  incandescent  lamps.  We  are 
informed  that  the  present  monopoly  exists  till  November 
10,  1893,  and  that  the  publishers  of  this  volume  are  making 
preparations  for  the  erection  of  a  lar^i^e  factory  for  the  pro- 
duction of  incandescent  lamps  in  England.  It  will  not 
become  us  to  criticise  such  action,  but  we  venture  to 
say,  walk  slowly  rather  than  hazard  too  much.  There 
are  other  patents  which  will  act  for  a  time  in  favour  of  the 
present  holders.  Still,  one  of  the  valuable  features  of  this 
catalogue  is  in  the  general  information,  apart  from  the  price- 
lists,  it  gives.  To  buyers  far  away  from  the  centres  of 
manufacture,  some  of  these  diagrams  and  hints  will  be  in- 
valuable, and  should  make  the  book  one  of  constant  refer- 
ence. Estimates  of  complete  plants  are  given,  but  a  word 
of  caution  should  be  given  not  to  take  such  estimates  as 
mora  than  approximate.  Prices  do  vary  a  little,  and  while 
an  estimate  may  be  pretty  exact  at  the  moment  of  writing 
or  publishing,  a  change  of  price  of  some  of  the  constituent 
items  will  mike  a  change  in  the  total.  We  again  commend 
this  catalogue  to  all  buyers  and  users  of  electrical  apparatus. 


BADGE  FOB  AMERICAN  ELECTRICAL  ENGINEERS. 


Tho  official  badge  adopted  by  the  American 

InstiUite  of  Electrical  Engineers,  which  we 
illustrate  herewith,  embodies  a  number  of 
electrical  characteristics.  In  the  first  place, 
it  is  in  iho  form  of  Fi^anklin's  kite  which 
demonstrated  the  identity  between  lightning 
and  electricity,  and  represents  static  elec- 
tricity. It  is  a  recognition  of  America's  first 
electrician  and  philosopher,  Benjamin  Franklin.  Then  it 
contains  a  diagrammatic  representation  of  Wheatstone's 
bridge,  one  uf  the  most  important  pieces  of  electrical 
tOBting  apparatus.  The  galvanometer  in  the  centre  is 
another  eijually  important  piece  of  testing  apparatus, 
and  represents  magnetism  and  induction.  The  galvano- 
meter is  made  of  amber,  representing,  of  course,  the  first 
conception  of  electricity  dating  back  to  600  years  B.C., 
when  Thales,  the  Greek  philosopher,  recorded  the  fact  that 
amber,  when  rubbed,  attracted  tight  particles  to  it,  and  the 
Greeks  worshijjped  it^  believing  the  gods  had  endowed  it 
with  life  and  that  it  possessed  a  soul.  In  1600  A.D.,  Dr. 
Gilbert,  court  physician  to  Queen  Elizabeth,  coined  the  word 
'*  electricity  '  from  the  word  '*elektron,"  the  Greek  name 
for  amber.  The  letters  A.I.E.K  represent  the  initials  of 
the  American  Institute   of   Electrical   Engineeers ;   while 

E 
G  =  -  is  the  formula  for  Ohm's  law — the  fundamental  law 

K 
in  electrical  work.     Tho  pin  is  made  of  white  enamel  with 
the  lettering  and  front  portions  in  l8-carat  gold  and  the  back 
in  14-carat  gold.     It  is  sold  to  members  at  3doL  each. 

The  badge,  we  may  mention,  was  designed  by  Mr.  W.  J. 
Hammer.  Tho  institute  has  been  endeavouring  to  secure 
a  pin  or  badge  for  over  four  years,  as  all  the  American 
scientific  societies  have  their  special  badges.  All  the 
dsMgns  hitherto  submitted  have  been  rejected,  so  that  Mr. 
Hammer  is  to  be  congratulated  on  the  success  of  his  idea. 
It  is  to  be  used  as  a  sort  of  trade-mark  for  the  institute,  and 
a  steel  plate  has  been  made  to  be  used  on  official  documents. 


OBITUABT. 


THE  LATE  SAMUEL  ELKINS  PHILLIPS.  F.C.S. 

We  regret  to  bave  to  announce  the  death  of  Mr.  S.  £■ 
Phillips,  of  Reading,  in  the  eightieth  year  of  his  age,  who 
died  at  his  reaidence  in  the  Wokingham-road  on  May  23, 
and  was  buried  in  the  Reading  Cemetery  on  the  27th. 
Mr.  Phillips  was  an  active  worker  in  the  pioneer  days  of 
cable  work.  His  first  active  connection  with  electrical 
matters  dated  from  the  early  days  of  the  first  Atlantic 
cable  project,  when  he  became  associated  with  the  late 
Dr.  Wfaitehouae,  whose  assistant  ha  was  for  some  years. 
Later  on  be  was  appointed  superintendent  of  the  Benghazi 
station  on  the  Malta-Alexandria  Hne^Malta,  viA  Tripoli 
and  Bengha/J.  Subsequently  returning  to  England,  he  was 
appointed  one  of  the  superintendents  who  went  out  with 
the  Persian  Gulf  cable.  During  the  term  of  his  throe 
years'  agreement  with  the  Government  be  was  for  the  most 
part  of  the  time  in  charge  of  the  Bush  ire  station  After  hie 
return  from  Persia  he  did  not  take  any  active  part 
in  electrical  matters,  except  occasionally  to  write  for 
the  technical  journals.  As  our  readers  know,  the  Electrical 
EngiiK^r  was  one  of  the  favoured  journals.  The  only  work 
be  ever  published  was  a  small  volume  on  '*  Old  or  New 
Chemistry,"  in  which  was  combated  some  of  the  modern 
notions  which  failed  to  find  favour  with  the  author.  In 
electrical,  as  in  chemical  matters,  the  late  Mr.  Phillips  held 
some  very  decided  views,  and  refused  to  act  as  a  weather- 
cock following  every  new  suggestion.  The  tendency  of  the 
day  towards  continuous  change  was  looked  upon  aa  un- 
scientific, and  he  preferred  the  older  views  unless  the 
strongest  jxissible  reasons  were  advanced  for  change.  As 
a  man  and  a  friend  it  would  be  difficult  to  find  one  more 
beloved — kind-hearted,  cheerful,  and  genial,  hia  was  an 
ever- welcome  face  and  voice — and  his  many  friends  will 
long  mourn  the  loss  of  his  sympathetic  ear. 


PRACTICAL  APPLICATIONS  OF    ELECTRICITY  TO 
THE  HEATING  AND  WELDING  OF  M£TALS. 

DV    \V.    H.    WATKINSON,    M.I.M.K.,    M.l.K.K.^   SHEFFIKLD. 

Of  all  the  various  and  rapidly  multiplying  branches  of 
electrical  engineering,  none  have  developed  more  rapidly 
in  recent  years  than  electric  welding  and  electric  smelting  \ 
and  of  all  the  branches  this  is  of  the  greatest,  im^yortance 
to  the  metallurgist,  the  engineer,  and  the  metalworker,  for 
it  enables  them  to  do  work  which  they  could  not  do  before, 
and  which  cannot  be  done  by  any  other  agency.  The 
electric  light  is  a  great  boon,  but  good  healthy  lighting  can 
be  obtained  without  it.  Electric  transmission  of  power  is 
convenient  for  many  purposes,  but  there  are  many  mecha- 
nical means  of  transmitting  power  which  are  active  com- 
petitors with  the  electric  means.  In  welding  and  smelting, 
however,  we  can  do  things  by  means  of  electricity  which 
cannot  be  done  in  any  other  way. 

It  will  be  a  source  of  considerable  pride  to  the  members 
of  this  society  to  know  that,  so  far  as  I  can  find,  our  great 
teacher,  Lord  Kelvin,  was  the  first  to  experimentally 
demonstrate  the  application  of  electricity  for  the  fusing 
together  of  metals.  My  authority  for  this  is  a  paper  by 
the  late  Dr.  Joule,  which  he  read  in  March,  1856,  on  '*  The 
Fusion  of  Metals  by  Voltaic  Electricity,"  from  which  the 
following  is  quoted  :  "  It  occurred  to  me  some  mouths  ago 
that  it  might  be  possible  to  employ  the  calorific  agency  of 
the  electric  current  in  the  working  of  metals.  By  the  use 
of  a  voltaic  battery  there  appeared  to  be  no  doubt  but  that 
small  pieces  of  metal  could  be  fused  into  one  lump.  If  so, 
it  was  obvious  that  by  employing  a  battery  of  adequate 
size,  the  largest  masses  of  wrought  iron  could  be  produced, 
the  question  resolving  itself  simply  into  one  of  cost.  It 
was  not  before  the  last  month  that  I  had  an  opportunity  of 
witnessing  an  experiment  on  a  small  scale.  It  was  per- 
formed at  the  laboratory  of  Prof.  Thomson.  He  surrounded 
a  bundle  of  iron  wires  with  charcoal,  and,  after  transmit- 
ting a  powerful  current  through  it  for  some  time,  the  wires 
were  found  in  one  part  to  be  completely  fused  together. 

*  Paper  read  before  the  Pbysical  Society  of  Glasgow  University. 


More  recently  I  have  made  several  experiments,  in  which 
the  wires  were  placed  in  glass  tubes  surrounded  with  char- 
coal, etc.  With  a  battery  of  six  Daniell  cells  I  have  thus 
succeeded  in  fusing  several  steel  wires  into  one,  uniting 
steel  wires  with  brass,  platina  with  iron,  etc." 
Joule  then  proceeds  to  estimate  the  cost  of  this 
method  of  fusing  metals,  and  one  of  the  reeults  he 
arrived  at  is  that  to  melt  lib.  of  iron  in  this  way  would 
require  5,000  grains  of  coal  to  be  burned  in  the  furnace 
of  a  boiler,  the  steam-engine  driving  a  magneto  electric 
machine. 


fiXi    too  Soo    -tej   Jk?o ''fet?"7t3o'*v  soo  fOoo   ^Centx^radt 

lu  1865  Dr.  Joule  described  his  process  of  hardening 
steel  wires  for  magnetic  needles  by  the  aid  of  the  electric 
current  The  wire  to  be  hardened  was  held  stretched 
between  the  ends  of  two  iron  rods  bent  into  a  semi-circukr 
shape.  The  free  ends  of  the  iron  rods  were  placed  in  con- 
nection with  a  voltaic  battery  by  means  of  mercury-cups. 
Underneath  the  wire  to  be  hardened  was  placed  a  trough 
of  mercury,  and  when  the  wire  was  heated  sufficiently  by 
the  passage  of  the  current  it  was  suddenly  immersed  in  the 
trough  of  mercury,  the  current  being  at  the  same  instant 
cut  off. 

The  methods  of  generating  large  currents  of  electricity 
were,  however,  at  that  time  of  far  too  costly  and  trouble- 
some a  nature  to  allow  of  these  discoveries  being  applied  on 
a  large  scale,  and  without  our  present  efficient  dynamos 
electric  welding  and  electro-fusion  would  be  still  confined 
to  the  laboratories  of  the  physicist  and  metallurgist. 
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In  this  short  paper  I  have  not  time  to  go  more  fully  into 
the  history  of  the  subject,  and  must  now  go  on  with  its 
elements.  You  all  know  that  whenever  a  current  of  elec- 
tricity flows  through  a  substance  the  energy  expended  io 
overcoming  the  resistance  to  the  flow  of  the  current  is 
converted  into  heat,  and  if  the  current  be  sufficiently 
large,  the  substance  can  be  raised  to  a  white  heat 
or  fused,  and  even  vapourieed.  The  only  limits  to  the 
temperature  which  can  be  obtained  in  this  way  are  due  to 
radiation  and  conduction  of  the  heat  generated,  and«  with  a 
given  potential  difference,  the  limit  due  in  the  case  of 
metallic  substances  to  the  increase  of  the  resistance  with 
increase  of  temperature.  This  increase  of  resistance  due  to 
increase  of   temperature   is   of  great   importance   in   the 
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Thomson  system  of  electric  welding*  The  magnitude  of 
this  increase  is  wall  illustrated  by  the  curves  sbown  Id 
FigB.  1,  2,  and  3,  which  are  taken  from  Dr,  Hoi.»kin6on'« 
paper  in  the  Philosophical  Transactioiis  for  1889,  page  462. 
The  importance  of  this  great  increase  of  resistance 
at  high  tem[>erature8  will  be  better  understood  when 
I  have  described  the  operation  of  welding  by  the 
Thomson  or  incandescent  method.  The  heat  gene- 
rated by  a  current  in  passing  through  a  conductor  is 
given  by  Joule's  law — viz.,  H  —  C^R/ ;  but  Mr.  Preece  has 
afaown  that  the  current  which  will  fuse  a  wire  may  be 
obtained  by  the  formulas  c  =  ad^  where  c  —  current 
iquireJ  to  fuse  the  wire,  d  —  diameter  of  wire  in  inches, 
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a  »  a  constant,  for  any  given  material,  to  be  found  by 
experiment.  The  following  table  gives  the  values  of  this 
constant  obtained  by  Mr.  Preece  with  bare  wires  *>in.  long : 

Material.  Value  of  ^'  n." 

Copper ^ 10,244 

Aluminium 7.585 

Platinum 5,172 

German  silver 5,230 

Platinoid 4,750 

Iron  3,148 

Tin    1,642 

Alloy  (lead,  2;  tin,  1) 1,318 

Lead 1,»79 

The  numbers  in  this  table  represent,  of  course,  the  number 
of  amperes  reouired  to  fuse  a  rod  lin.  in  diameter  of  the 
different  metals  given.  These  numbers  do  not,  however^ 
represent  the  current  necessary  for  welding  by  the  Thomson 
method,  owing  to  the  great  amount  of  heat  conducted  away 
through  the  claoaps  between  which  the  rods  are  held. 


PosUa/e  omnibus  main. 
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/)isaatii/e  omnibus  rnaui. 


Another  fact  which  should  be  mentioned  is  that  an  iron 
wire  which  will  fuse  with  a  direct  current  of  122  amperes 
will  only  require  92  amperes  to  fuse  it  when  the  current  is 
alternating. 

The  three  principal  eystemi  of  electric  welding  at  present 
in  use  are — the  arc  system,  patented  by  Benardos  in  1885  ; 
the  incandescent,  or  Thomson,  system,  patented  by  Prof, 
Elihu  Thomson  in  1886  ;  and  the  Coffin  system,  which  is  a 
modification  of  the  other  two. 

In  the  Benardos  system  the  heat  due  to  an  electric  arc 
formed  between  the  metal  being  operated  on  and  a  rod  of 

bon  held  in  the  hand  of  the  operator  is  employed  to  fuse 
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the  parte  together.  The  temperature  of  the  electric  arc  is 
higher  than  that  of  any  other  available  source  of  heat,  and 
the  experiments  shown  indicate  how  wide  are  its  applica- 
tions, and  how  simply  it  may  be  applied.  [Experiments 
shown  :  (1)  Cutting  out  pieces  of  sheet  metal  and  of  sheet 
asbestos ;  (2)  the  fusing  together  of  two  piecea  of  sheet 
metal  \  (3)  of  a  piece  of  wire  to  a  piece  of  pumice  stone 
(4)  of  a  piece  of  wire  to  a  piece  of  asbestos  \  (5)  filling  up 
a  blowhole  in  a  ateel  casting.] 

It  is  in  connection  with  the  last  kind  of  work  that  the 
Benardos  system  is  most  extensively  employed  at  present. 
By  it,  costly  steel  castings  which  would  otherwise  be  re* 
jected  owing  to  unsoundness  in  some  of  their  parts  have, 
after  the  faulty  part  has  been  fused  away,  pieces  of  special 
Btoel  fused  into  the  defective  parts ;  and  when  this  is 
proi>erIy  done  the  castings  are  rendered  perfectly  sound, 
and  the  part  fused  in  is  undistinguishable  from  the  rest  of 
the  casting.  Ite  strength  is  also  undiminished  or  diminished 
so  slightly  that  the  caatings  are  passed  as  sound  by  the 
surveyors  of  the  Admiralty  and  LJoyd's.  I  know  of  several 
firms  which  have  been  saved  hundreds  of  pounds  in  this 
way  since  they  adopted  this  system.  The  range  of  work 
which  can  be  done  by  the  arc  method  ia  indicated  by  the 
following  list  of  repairs  which  have  been  effected  by  it : 
'20ton  crankshaft,  defect  remedied  and  passed  ;  steel  rolls, 
broken  through  the  necks,  after  repair,  carried  weights  of 
four  tons ;  a  patch  put  on  the  boiler  of  a  steam  crane  in 
constant  work  since ;  a  silver  cream  jug. 

For  boring  and  cutting  out,  the  arc  is  of  great  value 
where  plates  and  girders  have  to  be  cut  to  definite  lengths 
or  forms.  It  is  possible  in  this  way  to  do  as  much  work  in 
one  hour  as  could  be  done  with  a  cold  sate  in  10  hours. 
Fig.  4  shows  the  diagram  of  the  connections  used  in  welding 
by  this  method. 

(To  be  continued,) 


ADTOBIATIC  ELECTRIC  RAILWAY  SIGNALS. 


We  gave  in  oar  issue  of  April  28th  an  account  of  a 
system  of  automatic  railway  signalling  which  has  been 
developed  and  pei'fected  by  the  Automatic  Electric  Riilway 
Signal  Company,  of  11,  Rumford-place,  Liverpool.  An 
extremely  interesting  working  model  is  shown  at  39,  Vic- 
toria-street, Westminster,  which  a  luimber  of  electrical, 
signalling,  and  railway  engineers  have  inspected.  The 
system  has  been  applied  on  a  small  scale  in  the  Isle  of 
Wight ;  and  as  a  really  practical  and  economical  system  of 
automatic  signalling — that  is,  one  by  which  the  trains  them 
selves  clear  or  block  the  lines — is  greatly  desired  by  railway 
men,  it  will  be  well  to  give  some  technical  particulars  of 
the  apparatus  used. 

The  general  appearance  of  the  signals  and  automatic 
switchboxes  ie  seen  from  the  perspective  view,  Fig.  1,  taken 
from  a  photograph,  as  actually  erected  on  the  line  men- 
tioned. 

Fig.  2  represents  one  of  a  double  line  of  rails  with  three 
block  stations,  which  may  be  at  any  required  distance.  The 
arrow  represents  a  train  moving  in  the  direction  indicated. 
The  weight  of  the  train  depresses  a  spring  connected  to  a 
contact  in  the  upright  boxes  seen  in  Fig.  1  ;  these  break  an 
electrical  contact  and  work  a  relay  which  moves  the  signal. 
The  train  in  Fig.  2  has  passed  signals  1  and  3,  both 
of  which  it  has  placed  at  danger.  (These  two  being 
at  the  commencement  of  the  line  do  not  require  any 
second  treadle,  there  being  no  signal  in  advance  of  them.) 
On  the  arrival  of  the  train  at  No.  3  it  depr'^sses  treadle  C, 
connected  with  the  contact  breaker.  A,  the  upper  part  of 
which  is  insulated,  thus  breaking  the  electric  circuit,  and, 
in  consequence,  releasing  the  tongue  of  the  relays,  Hand  I, 
one  of  which  controls  the  local  circuit  and  allows  the  signal 
arm  and  spectacle  to  fall  by  gravity  to  "danger."  Imme- 
diately after  this  the  train  depresses  treadle  C^  connected 
with  the  contact  [maker,  B,  thus  completing  the  electrical 
circuit  through  the  upper  part  of  B,  which  is  of  brass, 
to  the  relay,  I;  the  line  wire  battery,  G;  relay,  H  ;  and  to 
earth,  E. 

This  causes  the  armature  of  the  local  relay  to  be  attracted, 
and  thus  places  signal  No.  1  at  ^*  clear."     As  the  contact 
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made  by  B  is  only  momentary,  the   relay  I  is  bo  airanged 
as  to  cut  out  B  whea  the  circuit  is   completed,  and  intro 
duce  a  fresh  earth,  E.     The  mechanism  for  actually  moving 
the  semaphore  and  spectacle  is  contained  in  D  on  Fig.  3 

Fig.  3  is  an  enlarged  diagram  of  the  electrical  connec 
tions  of  signals  1  and  3,  which  work  in  conjunction,  but  it 
will  be  easily  understood  that  the  signal  No.  4  might  in 
the  same  manner  be  connected  with  No.  1,  if  it  was  con- 


mechanism  or  clockwork  3.  A  train  may  leave  a  section 
and  set  the  signal  at  "clear."  Should  it,  however,  from 
any  cause  a^ain  return  to  such  section,  the  signal  will  again 
be  set  at  "  danger,"  4.  Any  break  of  line  wires,  accidenU 
to  batteries  or  instruments,  sets  the  signal  at  **  danger." 
5.  Trains  only  operate  the  signals,  the  passing  of  plate- 
layers' trolleys,  etc.,  having  no  effect  on  them.  6.  All 
working  parts  are  carefully  protected,  so  that  they  cunnot 


Fio.  2. 


sidered  necessary  to  have  more  than  two  sections  blocked 
against  the  passage  of  trains.  The  battery  power  required 
is  very  small,  and  it  will  He  clearly  seen  that  any  failure  of 
the  battery  or  breakage  of  the  liris  will  at  once  stop  the 
electrical  action,  and  allow  the  signals  to  fall  to  "  danger  *' 
by  the  force  of  gravity. 

An  important  addition  to  the  system  in  the  neighbour- 
hood of  large  towns,  such  as  London  and  suburbs,  would  be 
the  use  of  a  fog  bell,  which  can  easilj^  he  made  to  ring  con- 


be  tampered  with.  7.  Low  first  cost,  maintenance  alto 
low,  and  a  saving  in  wages  consequent  upon  a  considerably 
reduced  stafl.  8.  Single  lines  may  without  difficulty  be 
blocked  in  both  directions.  9.  Sidings  cannot  be  opened 
until  the  main-line  signals  are  at  "  danger/'  and  vice  versA, 
We  should  be  pleased  to  hear  of  tests  or  practical  appli- 
cations of  this  interesting  system.  The  public  will  feel 
greater  security  if  it  knew  that  some  of  the  great  respon- 
sibility in  blockinjr  trains  were  taken  from  the  signalmen 


Fifi.  3, 


tinuously  when  the  aignala  stand  at  "  clear."     These  fog 
bellfl  could  be  switched  in  or  out  of  circuit  by  the  signalman. 


S,^^2S9 


and  placed  upon  the  automatic  signalling  arrangements 
that  could  not  fail  to  act,  or  that  would  block  automati 
cally  on  any  accident. 


PROF.  KENNEDYS  REPORT  ON  TESTS  OF  STEAI 
DYNAMO  AT  THAMES  DITTON,  MAY  20,  1898. 


The  advantages  claimed  for  this  automatic  system  are  : 
1.  The  action  is  entirely  automatic.  2.  Great  simplicity  in 
construction   and   detail ;    entire   absence  of  complicated 


The  dynutno  tested  was  a  continuouscurrent  ahunt-wound 
muohine.  wUh  dram  arrnature,  mado  by  Me«sr«.  J.  H.  Holmes  and 
Co.,  of  N'owciuitle,  and  marked  by  the  makers  No.  673.  U  wai> 
driven  direct  by  a  M'illnDS  engine  tNo.  1,430)  of  t.he  II  typo— 
compoand  and  condensing.  The  nominal  full  output  of  the 
dynamo  wft8  1,025  amperes  at  120  volte,  or  123  kilowattfl.  Th* 
macbino  was  Hrst  run  at  this  output  for  six  hour*  rontinaoiulv. 
and  durinjs:  this  time  electrical  measurement^)  were  made  at  re^Ur 
intervals  to  ensure  the  uniformity  of  the  load  Hetfiof  indicator  dia' 
grame  were  bIbo  taken,  nnd  the  water  conaumption  me&«>ured.  Thv 
mean  output  during  the  whole  Mx  hours'  run  was  1,010  ampere*  at 
120  0  vo1t6»  or  I21'2  kilowatts,  being  thus  praoti«dIy  equal  tatlie 
nominal  full  lead.  At  atarting,  the  apeed  vap  3^2  revolotlon* 
per  minute,  which,  at  the  end  of  the  trial,  had  only  inrrnaaod  fir 
337  revolutions  [>er  minute.  The  fibunt  current  waa  14'5  ampere 
at  Btart,  and  then  fell  aligbtly,  remaining  steady  at  14*0  ampena 
during  the  laat  half  of  the  experiment.     The  energy  ex|»eAde(*  In 
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IgnetisiDg  the  fields  was  thus  less  than  1*4  [)Gr  cent,  of  the  whole 
tput.  During  the  bimo  when  the  condenaed  steam  was  being 
^ured,  the  mean  output  wu  1,010*5  nmperes  at  120*2  voltn, 
|ich  amounts  to  121  '5  kilowatts,  or  162*8  e.n.p.  The  condensed 
|am  amounted  to  3,3141b.  per  hour,  which  corrcs^Mnds  to  23  31b. 
|r  unit,  or  20  31b.  per  electrical  horne-power  hour.  The  indicated 
tte- power  at  the  eamo  time  works  out  to  190  2.  bo  that  the  com- 
^cd  efficiency  of  entwine  and  dynamo  (ratio  of  electrical  output  at 
minalsto  indicatoa  horse-power)  roaches  the  very  high  (ifrure  of 
^  percent.  The  steam  usea  per  indicated  horHO-power  works  out  to 
1410.  AU  thesefiguresrepresent,  aswillbofieen.theworkin^of  the 
piamo  and  eneino  at  a  load  just  below  its  nominal  output.  A? 
t  as  the  8ix  hours*  run  was  over,  and  the  dynamo  (•topped,  I 
I  a  thormomoter  with  a  small  bulb  well  into  the  end  of  the 
ature,  as  I  always  do  iu  tliei^e  testts,  whore  it  attained  in  a  few 
latoe  a  maximum  temperature  of  \'f2'bde^.  F.  The  temperature 
be  air  between  the  dynamo  and  the  cn^^ine  was  80  5dog.  F.,  so 
i  the  interior  of  the  armature  was  72-Odeg.  F.  above  the  tecnki>e- 
le  of  the  air,  after  having  completed  its  six  hours'  run.  The 
of  temperature,  if  measured  on  the  outside  of  the  armature, 
lid,  of  course,  have  been  much  less.  I  mode,  later  on,  efficiency 
steam-consumption  trials  at  three-ouarter,  half,  and  quarter 
put.  and  measured  the  steam  also  tor  running  the  machine 
And  light,  and  also  for  running  the  engine  alone, 
k  armature  being  uncoupled.  The  dynamo  was  run  at 
Iproximately  the  same  speed  in  all  cases,  and  the  vacuum  was 
ID  kept  constant,    iu*    value    boing    24  fun.    of  mercury  (the 
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its  small  consumption  of  steam  per  electrical  horse-power,  it  takes 
its  place  with  only  three  or  four  others  quite  at  the  hood  of  the 
very  Urge  number  which  I  ha%*e  tested. 

AxKx.  B.  W.  KR?*i»EDr. 
19,  Little  Queen-street,  Westminster,  May  24,  1803 
Table  fiiviNt;  the  Principal  Results  or  Obsekvations  Draixo 

THE    EXPERIMENTIJ. 


Conditions. 


FuU  power lftO-2 

Three-qrtr.  power  U7  5 

Half  |X)wer inSR 

Quarter  [mwer 

Excited    — 

Light  with  dyo'mo,   — 
Ditto      armature! 
uncoupled    


^S- 


1010-5120-2 
74(i'0  120-5 
5236  1201 
263  0  ItK)  2 
—      1200 


121' 

029 
31  6 


1028 
I2(»0 
S3  ft 
42  1 


'-*3  y-5 


339 

334 

33«  5 

338 

346 

343 

340         — 


3,314 
2.031 
2,<MS 
I,3H4 


524 


AllDITIOSAL   VROM   J.  H.  HOLMES  ASS>   CO. 

From  cards  fumished  by  Meeers.  WilUns  and  Robinson,  taken 
when  the  enj^ne  wa.**  running  disconnected  from  the  armature,  but 
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?ometer  stood  at  29'9in.)  throughout.  No  doubt  with  a  higher 
mum  even  better  results  could  be  obtained.  The  detailed 
uroB  of  all  these  teflts  m-o  given  in  the  apncnde<J  table.  Their 
ultB  are  also  ehown  graphically  in  the  diagrams  which 
jompony  this  report.  In  Fig.  1  the  base  of  the  diagram  in 
ctrical  horse-power,  and  on  this  base  are  drawn  curves  of 
licated  hone-power,  total  water  per  hour,  and  moan  working 
Mwure  reducea  to  the  area  of  the  L.  F.  piston.  The  observed  poi  nt« 
•  clearly  indicated  in  the  diagram,  and  it  will  be  seen  that 
I  four  points  in  each  set  lie  very  closely  upon  one  straight 
B.  From  the  observations  thus  rootifiea  the  ourva  uf 
ciency  and  the  curve  of  water  per  indiuuted  and  per  electrical 
fBe-power  hour  are  worked  out,  and  are  plotted  on  the  diagram, 
•atisfactory  point  of  special  importance  is  the  slow  ri«e  of  the 
fe-named  curves,  even  aa  far  back  &&  half  load.  This  matter, 
irever,  rather  affects  central-station  work  than  the  probable 
Vire  duty  of  this  particular  machine,  in  Fig.  2,  the  base  of  the 
Iffram  is  indicated  instead  of  electrical  horse-power.  I  have 
Jked  here,  on  the  line  giving  the  total  water  per  hour,  the 
int«  which  correspond  to  the  observed  quantities  of  water  used 
T  hour  when  the  engine  was  running  witli  no  load,  but  at  full 
led.  In  Fig.  2  I  have  given  al«o  a  curve  showing  th©  i>ercentAg6 
the  total  indicated  horse-power  which  iw  exj»eiided  at  each  load 
luselese  work— i.«.,  in  overcoming  the  frictional  and  other 
Imal  lomes  of  the  engine  and  the  dynamo  The  ordinates  of 
ft  curve  are,  of  course,  in  reality  no  more  than  the  diflference 
nreen  100  per  cent,  and  the  corresponding  ordinat-es  of  the 
ciency  cur^'e  of  Fig.  I. 

fhe  electrical  and  other  measurements  were  made  upon  the 
ndard  instruments  of  the  Thames  Ditton  Works,  which  are 
r  accepted  by  all  engineers,  1  believe,  as  accurate.  The  steam 
M  was  all  weighed  in  a  tank  placed  on  a  standard  weighing- 
chine,  after  having  been  condensed  in  a  surface  condenser.  I 
iove  this  to  be  the  most  accurate  method  of  steam  determina- 
n  which  has  yet  been  practically  carried  out.  As  to  the  general 
Mviour  of  the  dynamo,  I  can  only  say  thnt  it  ran  absolutely 
frkleesly  throughout  the  whole  of  the  trials,  and  gave  no  sign 
ley  trouble  whatever.  Taking  together  the  high  efficiency  of 
ti^  it*  f^ood  ro8ult«  as  to  temperature  and  sparklossnoss,  and 


at  a  slower  speed,  ?o  as  to  get  more  accurate  reading,  tho^  Hnd  the 
mean  pressure  (reduced  to  low  prositure)  to  be  4*51b,  This  cannot 
bo  far  wrong,  for  we  have  - 

External  circuit So  0  per  cent. 

Engine  itself   *A 10  5 

Dynamo  excite 4  0 

or  otherwise 

Engine  efficiency 


42-6  -  4-6 


42-6 


therefore  dyuamo  efficiency 


85-6 
89*5 


89 '6  per  cent. 
95*6  per  cent. 


JOEL  PATENT  ALTERNATING-CURRENT  MOTORS. 


The  construction  of  these  alternating-current  motors  is  the 
result  of  many  years  of  experimental  investiEC&tion.  The  many 
difficulties  in  dealing  with  alternate  currents — the  inductive  action, 
different  frequencies,  difference  in  phase  in  parts  of  one  and  the 
same  circuit,  magnetic  reluctanoe,  and  other  well-known  pecu- 
lianties — have  been  met,  and  to  a  great  extent  overcome. 

The  fields  of  these  motors  arc  made  of  the  very  beet  soft  iron  in 
thin  gheets  of  No,  28  or  32  gauge,  one  of  the  special  features  being 
the  making  of  laminated  field  magnote,  punched  in  one  piece,  Mith 
poles  and  cores  complete.  Fig.  1  is  one  type.  Fig.  2  is  a  side 
view,  and  shows  a  number  of  thin  punched  plates,  bolted  aide  by 
side,  so  that  various  sizes  or  powers  of  motors  can  be  made  of 
puncKingB  of  one  size ;  the  armature  is  also  made  of  laminated 
iron  punchings,  cut  out  from  the  central  piece  left  after  punching 
the  neldmagnet  frames,  thus  obtaining  economy  in  materials. 
Fig.  3  is  a  four-pole  typo  stamping,  and  for  some  motors  a  four- 
pole  Bold  has  been  made  by  aividing  the  shaped  field  shown  at 
Fig.  1  at  the  dotted  lines,  using  two  separated  field  electromagnets 
punched  in  a  complete  form  as  described. 

A  novel  type  of  magnet  core  both  for  field  magnets  and  arma- 
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turee  haa  been  reoenbly  inTeoted  by  Mr.  Joel.  The  tiold -magnet 
ooree  are  entirely  formed  of  the  best  quality  of  6ne  soft  iron  wire  ; 

[  the  whole  framOt  magnetic  cores,  poles,  and  polar  exten^ione  aro 
made  of  a  quantity  o?  fine  iron  wire  wound  upon  a  suitable  former, 
and  either  worked  into  shape  on  the  former  itself  as  ic  is  being 
wound,  or  a  flat  ring;  or  Bonie  suitable  shaped  coil  is  first  fornioo^ 
and  then  the  whole  ie  worked  by  pressure  into  the  required  ahape. 
There  is  no  after-tooling  lequired  :  the  whole  frame  is  mode  nt  once, 
and  Eiimply  rec(uires  fixing  in  position.  A  complete  magnetic  frame, 

I  such  as  Fir.  1,  is  made  by  first  winding  a  flattene*!  rylindricnl- 
shaped  ring  of  iron  wire,  and  then  working  the  coil  of  iron  wire  over 
a  mould  or  between  moulds.  A  U-shaped  magnetic  frame  is  made 
by  doubling  a  ring  coil  upon  itself  and  then  working  it  into 
shape  ;  any  shape  of  maf^netic  frame  can  be  made.  The  arma- 
tures are  also  made  in  a  similar  manner,  and  I'acinotti  toothed 
shaped  armatures,  all  of  iron  wire,  are  moulded  and  worked  between 


punchings  shown  at  Fig.  1  ;  these  are  bolted  to  base  plate.  The 
armature  is  also  mode  with  punchings,  having  Pacinotti  tootb- 
dhaped  projections  of  an  unequal  disposition   round  the  armature 

i  to  avoid  all  dead  (loints  and  dctc-nnino  the  direction  of  the  revolu- 
tions.    The  armature  is  supported,  and  runs  in  two  coned-shaped 

I  bearings,  the  body  of  which  forms  a  waste-oil  receiver.  The  arma- 
ture is  wound  with  a  continuous  coiling,   the  Eelda  in  this  special 

I  motor  hoing  wound  inductively.  The  orushes  are  of  carbon.  A 
motor  of  thu  typo  is  fitted  and  in  active  work  driving  a  machine 
workshop,  OS  in  the  Illustration  Fig.  5,  taken  from  a  photograph. 

I  Thi«  motor  weighs  about  851b.  It  is  self-starting  with  a  load  run 
at  about  1,000  revolutions  per  minute,  and  reverses  at  any  speed. 
It  is  used  to  drive  the  shafting  and  machine  tools,  which  woald 
otherwise  require  a  j  li.p.  gai^-engino.  Wo  have  seen  this  motor 
in  actual  worK.  The  motor  can  be  odjustod  for  ■ipoed  and  power 
by  means  of  iin  otljustnble  resistance. 


Fu, 
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toothed  rolls  to  form  projecting  teeth  all  of  one  continuous  band  or  j 

J  toothed  wheel  of  iron  wire,  ready  for  winding  the  conducting  wire  I 

l-ooils— lite  object  of   both  of  the   very    thin   stampings   and   the  I 

T  loft    iron    wire    being    to   obtain    the    greatest    possible    electro-  i 

I  magnetic    action,  with   the    minimum  of    magnetic   inertia;   and 

faa  18  well  known,  this  is  the  dectideratum    for   alternate-current  I 

r  motors— it  is   the  keynote  to   a  successful   motor.     The   special 

Arrangement  of    conducting   and    magnetising   coils  follows,  and 

Is   dependent    upon    the    electromagnetic    cjuality   of    the    iron. 

The  efficiency  of  the  motor  ie  also  dependent  upon  the  quality  of 

the  iron;  the  loss  in  solid-iron  cores  from  hysteresis,  and  in  motors 

depending  for  their  action  upon  magnetic  lag,  is  avoided  by  this 

^  oonstruction. 

^  Many  tvpes  of  alternating-current  motors  have  been  mode  by 
Memra.  Henry  F.  Joel  and  Co.,  and  the  following  is  a  description 
cfsoiac  of  them  .-  Tiie  motor  shown  in  Fig.  4  is  built  up  with  the 


Another  example  of  a  Joel  alternating-current  motor  U  shown 
in  the  illustration,  Fig.  6,  taken  from  a  photograph.  This  motor 
is  for  practical  use  for  a  small  lift,  such  as  is  used  for  domestic 
housework,  dinner  lifts,  etc.,  and  it  was  designed  to  exaoUy  «qik 
the  purposo.  Considornblo  torque  was  roouired,  and  for  a  small 
motor  too  power  is  great.  It  starts  with  a  load  of  OOlb.  in  either 
direction,  and  will  run  with  considerably  over  Icwt.  The  motor 
is  specially  made  with  four-polo  with  two  separate  magnet  Balds, 
as  shown  in  doited  lines  Fig.  1.  The  motor  is  specially  monnted 
and  attached  to  the  lift  gear,  the  armature  draws  a  pinion  reared 
to  a  worm  wheel,  as  shown.  The  motor  runs  at  at^ut  8U0  revo- 
lutions per  minute.  It  reverses,  and,  ob  is  very  neceeeary  in  lift 
work,  it  is  adjustable. 

In  order  to  enable  this  motor  to  work  with  varving  loads,  a 
specially-designed  commutator  switch  is  used.  A  tront  view  of 
tnis  switch  is  shown  in  Fig.  7,  and  a  dia^am  of  the  electricsl 


J 


^64 


THE  ELECTRICAL  ENGINEER,  JUNE  2,  1893. 


CORRESPONDENCE. 

"  One  man'i  word  li  no  man's  word, 
Joitlca  needs  that  both  he  heard. ' 


SUSPENSION   WHEELS. 

Sir, — lu  your  obituary  notice  of  the  late  Mr.  E.  A. 
Cowper,  whose  loss  we  all  very  much  regret,  it  is  stated 
that  he  invented  the  modern  suspended  wheel  for  bicycles. 
I  have  not  the  least  wish  to  detract  anything  from  the 
numerous  inventions  of  Mr.  Cowper,  but  I  may  be  per- 
mitted to  mention  that  suspended  wheels  were  invented  and 
made  by  William  Worby  at  Ipswich  not  much  less  than 
20  years  before  the  date  assigned  to  Mr.  Cowper's  inven- 
tion, and  in  1S67  ho  gave  mo  a  pair  of  what  he  called  his 
suspension  wheels  for  a  tricycle  I  was  then  about  to 
m&ke. — Yours,  etc.,  W.  Worby  Bkaumont. 

London,  May  29,  1893. 


COST  OF  COOKING  BY  ELECTRICITY. 

Sir, — The  error  in  my  letter  published  in  the  EUdrical 
Riigimer  of  May  19tb,  of  stating  "one  quart "  instead  of 
"  one  pint,"  is  so  palpable  that  every  engineer  must  have 
known  what  was  meant.  The  heat  units  generated  by  the 
current,  mentioned  at  100  volts,  would  boil  about  l*31b. 
of  water  at  60deg.  F.  in  10  minutes,  but  allowing  for  loss 
of  heat,  one  pint  could  easily  be  boiled  in  this  time.  I  do 
not,  however,  consider  th^t  the  ordinary  forms  of  kettles, 
saucepans,  etc.i  are  the  most  suitable  for  electiical  heating  ; 
even  the  gas  engineers  have  accustomed  us  to  large  flat 
bottomed  apparatus  not  previously  employed.  I  am  now 
making  a  new  type  of  boiling  arrangement  specially  suitable 
for  use  with  electric  heaters,  which  will,  I  believe,  be  a 
great  advance  on  all  others. 

It  is  interesting  to  hear  from  so  eminent  an  authority 
as  Mr.  Thomas  Fletcher,  that  coal  cannot  be  compared  with 
electricity.  This  is  exactly  my  opinion.  Just  as  gas,  when 
used  for  boiling  purposes,  affords  many  advantages  over 
coal,  80  electricity  will  outstrip  its  rival  for  heating  exactly 
as  it  is  doing  for  lighting.  It  is  not  my  intention  to  enter 
into  a  long  controversy  upon  the  merits  of  electricity  in  \\m 
latest  phase,  for  this  is  unnecessary.  The  entiuiries  and  orders 
wo  have  in  hand  are  sufficient  ])roof  of  the  public  interest 
in  this  new  departure.  It  is  a  mistake  to  cunaiijcr  thiit  the 
expenditure  of  a  few  pence  extra  in  cooking  a  ditnier  will 
deter  those  who  have  electricity  available  from  using  elec- 
trical cooking,  particularly  when  it  can  be  shown  that  the 
food  is  cooked  in  an  absolutely  pure  atmosphere,  and  in  the 
must  perfect  manner.  There  is  no  doubt  that  the  old  ad^(;c 
of  "  The  proof  of  the  pudding  is  in  the  eating  "  comes  in  with 
greater  force  in  the  present  instaitce  than  is  often  the  case. 
Full  particulars  of  trials  will  be  published  shortly,  and  I 
prefer  to  let  these  speak  for  themsolvos  rather  than  discuss 
the  theoretical  possibilities  of  using  electricity  in  this 
direction.  The  cost  of  using  the  apparatus  is,  of  course, 
an  im|>ortant  item  ;  but  I  am  satisfied  that  wherever  the 
current  is  sold  at  a  reduced  price  daring  the  daytime,  when 
most  cooking  operations  are  carried  out,  it  can  be  used  iu 
competition  with  many  other  forma  of  apparatus  now 
employed. 

I  remember  some  10  or  12  years  ago  that  we  were  treated 
tu  long  articles  JD  journals  interested  in  gas  supply,  provintj 
o-nchisivehj  (so  they  said)  that  electricity  could  never  be 
supplied  at  a  price  that  would  _be  cheap  enough  to  bring  it 
into  use  for  lighting  purposes.  The  same  thing  is  now 
happening  with  regard  to  the  use  of  electricity  for  cooking 
and  heating  purposes,  but  as  current  is  not  only  available, 
but  in  extensive  use  at  the  present  time,  I  have  no  fear 
that  as  soon  as  the  advantages  of  electrical  cooking  and 
heating  are  known,  electricity  will  be  used  for  these  pur- 
poaes  also. — Yours,  etc.,  H.  J.  DowsiNt:. 


TRADE  NOTES  AND  NOVELTIES. 


for  driving  all  claues  of  small  machinery,  such  as  aewing- 
niAchinoR,  knife  and  boot  cleaners,  washing-machines,  cream 
separators,  small  lathes,  coffee  mills,  dental  drilla,  small  electric 
pumps,  and  a  host  of  other  useful  appliances  of  a  kindred 
nature.  This  motor  is  self-starting  and  aelf-reguUtiiig,  and 
will  work  at  variable  speeds  according  to  ro*^uirement8.  We 
Icaru  from  the  agents  that  they  are  supplied  in  two  windings, 
for  wnrkiuK  on  50—62  and  100—104  volt  circuits.  It 
will  he  ob«er\'ed  in  the  duplex  type  that  two  motors 
are  mounted  on  rm©  base  and  geared  to  a  single 
countershaft,  thus  producing  twice  the  power  of  the  single  type 
of  motor.  The  counlerahaft  is  geared  to  the  niot'>r  shaft  t4» 
give  from  200  to  280  revolutions  per  minute,  the  motor  itself 
running  at  variable  speeds  fntm  2,000  to  2,500  per  minute. 


They  have  self-oiling  bearings,  and  in  order  to  prevent  the 
splashing  and  throwing  of  oil  about  (which  is  a  great  fault,  and 
so  detriniontal  to  the  a<loption  of  some  types  of  self-oilers),  the 
inventor  has  designed  an  arrangement  which  may  be  briefly 
describad  as  follows  :  Just  behiw  the  shaft  in  each  bearing, 
provision  is  made  for  a  small  oil-well  or  reservoir,  which  is  filled 
with  cotton  wool  or  other  absorbent  packing  ;  this  becomes 
thoroughly  saturated  in  the  oil,  and  the  i^ckiiig,  by  gently 
prossing  against  the  **  under"  side  of  the  shaft,  provides 
just  enough  oil  for  its  contuiuous  lubrication,  but  not 
rnrntgh  ^.o  sjiatter  abiiut,  and  all  that  is  required  is 
about   once  a  week    to   supply  the  well   with  a  few  drops  of 


THE  MESTON  ALTERNATING-CITIRENT  MOTORS. 

We  continue  our  dencription  of  thin  interesting  system,  ct»n»- 
menced  in  our  issue  of  May  19.  -ind  now  illustrate  the  new  slow- 
•peed  type  of  motor,  which  motors  have  been  specially  designed 


oil  through  the  oil-hole  above  the  shaft.  All  the  working 
parte  are  entirely  enclosed  in  an  outer  shell  finished  in  polished 
bronze  and  Mack  ennmol.  The  poliaheil  bronze  castiuga  which 
serve  as  bearings  for  the  aniiabure  shaft  are  artistic  in  deaij^u. 
and  yet  strong  and  sitbstanti.tl.  The  armature,  which  is  built 
up  of  specially-prepared  laminated  iron,  has  no  wire  winding 
thereon  wliatever.  The  parts  are,  httwever,  easily  accessible, 
as  the  two  «nd  covers  are  removftble,  and  therefore,  if  desired, 
the  armature  c;in  be  taken  out  at  any  time,  cleaned,  and 
examined,  without  disconnecting  sny  of  the  wires  or  disarrang- 
ing any  adjustment  of  parta.  Wo  have  only  boon  able  to  super- 
ficially examine  the  construction  of  the  new  Meston  motor, 
but  the  designs  seem  original  and  noveL  Probably  one  of  thu 
most  important  features  in  the  new  type  of  motor  is  the  ooa- 
atruction  of  the  regulating  and  reversing  device,  which  enables 
the  motor  to  rotate  at  any  speed  according  to  requiromenta. 
By  sliding  a  butt4jn  either  to  the  right  or  loft  the  motor  can  be 
reversed  at  will,  an  arrangement  which  is  very  useful  when  the 
moters  are  used  for  working  air-propellers  or  exhaust  (ana  for 


SOO  of  the  selected  cars,  and  theee  tenders  have  now  been  received » 
varj'infffrom  £144  to  £176  i>er  car.  The  selected  cars  were  elec- 
trically liffht^d,  honce  our  interoBt  in  them.  The  deput-ntion  in  to 
visit  the  worke  of  the  various  tendoren*  and  report. 

Cardiff  —At  a  meeting  of  the  Cardiff  Lighting  Committee,  held 
at  the  To\%n  Hall  on  Wednesday  in  last  week.  Alderman  Carey 
presiding,  a  letter  wiw*  read  from  Mr.  Ma»»»ey,  electrical  engineer^ 
suggeetiiig  tliHt  the  Board  of  Trade  should  be  approached  with 
DCe  n  the  time  fixed  by  tlie  provisional  order  for  the  pupply 
rtric  lighting.  It  was  roeolved  that  a«  the  Bomrd  of  Tratlc 
Will  hold  nn  enquiry  before  revoking  the  order,  no  etepB  be  taken. 

P.  and  O  S«rvlc6. — Mr.  B.  Arkell,  who  was  ap[>oiiited  elec- 
trician lo  the  P.  and  O.  Company's  ss  "Shannon,"  which  sailed 
for  India  on  May  IS,  qualitied  himM)lf  for  the  [K>et  at  the  electri(>al 
and  general  enginoerintr  works  of  Mr.  Ranald  A  Scott.  M.RI., 
M  I.EE  ,  Acton  Hill,  \V.  The  fact  that  this  U  the  fifth  appoint- 
ment given  by  the  1'.  and  0.  Company  to  members  of  theae  work^, 
whtleotherft  haiebeen  accepted  and  placed  on  the  list,  is  dubatantial 
proof  of  the  good  exjierience  gainecl  at  the  Acton  Hill  Works 

Fleetwood.  —  The  Electric  Liirhting  Snb-Committee  of  the 
Fleetwood  Commi.^tfionerB  are  on  a  tour  of  inspection  on  the  invita- 
tion of  u  well-known  tirm  of  electrical  engineers,  who  defray  all 
expencvs  of  the  journey.  The  tour  ie  for  the  purpose  of  gaining 
informaiion  on  the  aubject  of  the  electric  light,  the  adoption  of 
which  R»  an  illuminant  \a  under  consideration  by  the  local 
authority  of  Fleetwood.  It  in  under<itood  that  the  committee 
will  in  nu  way  be  bound  to  the  tirm  whose  guests  they  are,  but 
the  action  taken  by  the  committee  has  been  unfavourably  criticised. 

Telephone  Amalgaiiiattoa.^The  National  Telephone  Com|>iuiy 
has  gone  another  step  forward  in  its  policy  of  anmlgamation, 
having  now  absorbed  the  Telephone  Com[>any  of  Ireland.  The 
actual  caah  invented  in  tho  Irish  company  i^  £01.197  ;  the  National 
agree  to  pay  £8l,3(X>  for  the  atitfeUj,  waiving  any  claim  to  partici- 
LHkte  by  reason  of  £d7.5(K>  ordinary  shares,  which  it  holds  in  tho 
Irish  concern.  Holders  of  debentures  and  preference  shareH  will 
be  paid  off,  leaving  £15,000  over  to  be  divided  amon^iit  ordinary 
shares.  The  Ulster  district  already  belonged  to  Uie  National 
Company. 

Bury. —The  Lancashire  Bury — not  that  of  St.  Edmunds — has  an 
enterprising  Corporation  which  desires  to  receive  tenders— to  be 
accom|>anied  by  s|)Qcilications  and  re(x>rt«— for  the  erection  of  an 
electricity  station  to  carry  out  their  provisional  ordor.  Saturday, 
the  15th  of  July,  is  the  limit  of  time  for  preparing  the  tenders.  It 
will  be  uaestioned  by  many  whether  the  Ccrporation  have  done 
a  wise  tning  in  giving  free  scope  to  those  desirous  of  tendering,  or 
whether  they  should  not  rather  have  called  in  a  good  consulting 
engineer  who  might  draw  up  complete  specifications.  However, 
the  experiment  will  not  |)erha[jfi  do  any  harm,  if  no  good. 

London  Chamber  of  Commeroe.— A  meeting  of  the  Electrical 
Trade  Section  is  to  be  held  at  the  offices  to-day,  at  3.45  p  m., 
when  a  full  attendance  is  particularly  requested.  The  business  is  : 
to  consider  position  of  overhead  wire  regulations  up  to  date  of 
meeting;  to  consider  a  motion,  notice  of  which  has  been  given, 
that  a  si>ccial  committee  of  the  Section  should  be  appointea  with 
power  to  raise  funds  and  take  such  other  action  as  may  be  neces- 
sar)*  to  promote  the  interests  of  electrical  traction  ;  to  consider 
the  desirability  of  representations  being  made  to  the  Katlway 
Association  that  a  s[»ecial  rate  i>hould  be  granted  for  the  carriage 
of  electrical  wire  and  cable  ;  other  matters. 

TulUe  House. —The  Building  Committee  of  the  Free  Library 
and  Museums  Committee  ha\e  accepted  the  tender  of  Messrs. 
Latimer  Clark,  Muirhoad,  and  Co.,  Limited,  Regency  Works, 
Westminster,  amounting  to  about  £1,450,  for  the  installation  of 
bbe  electric  light  at  TuUie  House.  The  tender  does  not  include 
the  foundations  und  the  masonry  and  joinery  work,  but  it  includes 
gas-engines  and  the  provision  of  duplicate  plant  as  a  safeguard 
against  accident  The  accepted  tender  was  the  loweet  of  about 
24  by  all  the  princirial  firms  in  the  country.  Messrs.  Latimer 
Clark,  Muirhead,  and  Co.  have  recently  installed  the  electric  light 
at  the  North  Eastern  Hotel  at  York,  which  is  repoited  to  work 
exceedingly  well. 

Woroeatar  Workhooae.  —  At  tho  meeting  of  the  Worcester 
Board  of  Cuardions,  Mr.  Bennett  said  that  the  figures  guiding 
the  committee  in  their  decision  not  at  present  toadopt  tho  electric 
light  were  unreliable.  It  was  said  that  the  eijtimatod  cost  of 
puUing  in  the  electric  light  for  the  new  workhouse  would  be  £G0(>, 
and  the  estimated  cost  of  gas  would  be  £150,  but  the  number  of 
electric  lights  was,  in  his  estimate,  put  at  nearly  double  the 
number  of  gaa  lights,  which  made  it  an  unfair  comparison.  Mr. 
Rowe.  architect,  said  that  complete  sf)ecificationa,  both  as  to  the 
installation  of  the  electric  light  and  the  supply  of  gas,  had  now 
been  reoeived.  The  subject  was  referred  to  the  Building  Com 
mittee  for  further  consideration, 

Chatham.— At  last  week's  meeting  the  Mayor  stated  that  the 
annual  accounts  of  the  local  electric  lighting  company  wore  laid 
before  the  Council,  if  any  member  would  lilte  to  see  them.  In 
reply  to  Councillor  Mitchell,  the  Mayor  said  the  companv  were 
compelled  to  lay  the  accountK  before  the  Council  by  Act  of  Parlia- 
ment. Tbc  Mayor  pointed  out  that  there  woe  a  clause  in  the  Act 
which  omnowered  the  Council  to  fix  tho  time  when  the  company's 
■ervants  should  opon  the  *'  traps  "  in  the  pavements  in  the  High- 
street.  He  considerod  that  somethini;  should  be  done  to  enforce 
tboee  powers,  and  he  promised  to  bring  the  matter  before  the 
Council  at  the  next  meeting  Under  present  conditions,  tradesmen 
had  their  business  greatly  interfered  with. 

Cost  of  Gaa-Llshtins  In  Uvorpool.  — An  interesting  com[)ara- 
tivo  return  as  to  the  exijense  involved  in  lighting  tho  city  during 
each  of  the  post  I'i  years  hat  been  prepared  at  the  direction  uf  the 


Finance  Committee  of  the  Liverpool  Corporation.    It  appears  that 
the  amount  expended  has  increased  from  £29,140.  86.  Gd.  in  1881 
to  £41,920.  6h.  5d.  last  year,  while  the  estimated  amount  for  this] 
year  is  £42,475.     Tho  great  increase  was  from   1881   to  1S83,  and  f 
was  due  to  the  introduction   of  court-lighting.     For  the  past  five 
years  there  has  been  an  increase  of  about  11,200  owing  to  the  | 
increased  lighting  hours,  whilo  two  years  ago  the  advanced  price 
of  ^as  caused  an  increase  in  the  lighting  charge  of  £1.5C0,  this  { 
having  increased  to  double  the  amount  last  year  and  in  this  year's 
estimate. 

Pumping  Plant.— The  Shilbottle  Colliery  Company,  of  Ledbury, 
Northumberland,  have  placed  a  contract  with  Messrs.  Ernest  Scott 
and  Mount^iin.  electrical  engineers,  Newcastleon-Tyne,  for  an 
electrical  pumping  plant  for  their  colliery.  We  hope  at  the  com- 
pletion of  this  installation  to  give  an  illustration  ot  these  pumps 
and  dynamos,  but  in  the  meantime  we  may  state  that  we  are 
informed  that  the  installation  will  consist  of  a  compound-wound 
Tyiie  dynamo,  constructed  to  give  an  output  of  25,000  watte  at  an 
E.M.F.  of  500  volts,  a  main  switchboard,  with  measuring  instru- 
ments, between  1,200  and  1,300  yards  of  concentric  lead-covered 
and  protoctod  cable,  and  a  sot  of  three-throw  pumps,  with  25-h.p. 
motor,  the  pumps  to  deliver  200  gallons  of  water  per  miDut^e, 
against  a  head  of  lS5ft. 

City  Lighting.  — At  the  meeting  of  the  Commissioners  of  Sewers 
last  week,  Mr.  Morton  brought  under  the  notice  of  the  court  the 
fact  that  the  Press  Association  premises  in  New  Bridge-street, 
which  had  been  fitted  at  great  cost,  remained  unlighted  by  elec- 
tricity, and  he  asked  why  the  private  electric  lighting  in  the  City 
hod  been  so  long  delayed.  Mr.  Morton  concluded  by  moving  that 
the  company  should  be  communicated  with  on  the  subject.  The 
motion  was  adopted.  It  was  also  resolved,  on  the  motion  of  Mr- 
Johnson,  to  instruct  the  Streets  Committee  to  prepare  a  report 
upon  the  subject  of  laying  telephone  tubes  in  conjunction  with  the 
eloc.tric  lighting  arrangomonts.  It  was  also  decided,  on  the  motion 
of  'Mr.  HiirhMm,  tu  communicate  with  the  electric  lighting  com- 
^mny  on  the  subject  of  the  space  it  was  utilising  in  the  City  for 
transformer  Htationa 

Aberdeen:  Kngineer  R«(ialred.~At  a  meeting   of  the    Om 
Committee    of  the    Town    Council  held    last  week,  Mr.    George 
Farf^uhar,  convener,  presiding,  it     was    agreed,    by    a    majority 
of  tive  to  four,  to  recommend  that  the  electric  lighting  account 
be   opened    with    the    Union    Bank.     A    long    discussion    took 
place    on     the    question    of    the    appointment   of    an    engineer 
to    take    charge    of  the    electric    ligtiting   department.     It  was 
agreed    that    an     engineer    should    be    appointed,    but    there  ^^ 
was   considerable  difference    of    opinion   as    to    the    conditions.   ^M 
Treasurer  Bieset  proposed  that  the  committee  should  recommend  ^H 
that  an  engineer  be  appointed  to  act  under  Mr.  Smith,  the  gas  ^M 
manager,  and  Mr.  Bain  seconded.     Mr.  Skinner  proposed  that  the  ^M 
engineer  be  responsible  directly  to  the  Gas  Committee.     This  was  ^H 
{•econded,  and  ultimately  this  proposal  was  carried  by  five  votes  to  ^M 
tour.     It  was  agreed  to  recommend  that  the  salary  of  the  engineer  ^^ 
should  be  £200  per  annum. 

Brighton    Switchboard.  —  The    following    aro    tho     tenders 

received  for  the  supply  and  erection  at  tho  electricity  M'orks, 
Notth-road,  of  a  central -station  switchboard  and  apparatus,  for 
the  Brighton  Corporation  : 

Fow^ler,  Lancaster,  and  Co.,  Birmingham £3,450    0    0 

LainK,  VVharton,  and  Down,  New  Bond-street,  W....  3,388  0  0 
Gulcner  New  Electric  Light  Company,  Battersea  ..      2,480    0    0 

Johnson  and  Phillijis,  Old  Charlton 2,414     6     0 

Poole  and  White,  Limited,  Bread-street,  E.C 2.248  12     6 

Crompton  and  Co.^  Mansion  House- buildings,  E.C...    2,231    0    0 
LatimerClark,  Muirhead,  and  Co.,  Limited,  Regency- 
street,  S.W 1,750    0    01 

Thames     Ironwork     and     Shipbuilding     Company, 

Limited,  Orchard  Yard,  Blackwall,  E    „ 1.300    0    0] 

Siemens  Bros,  and  Co.,  Queen  Anne's-gate,  W 1,230    0    OJ 

Goolden  and  Co.,  Harrow-road,  W.  (accepted) 800    0    Ol 

rire-Alarm  Bella  nt  Margate.— The  installation  of   the  electric 
bell  system  for  ringing  up  the  Hromon  in  tho  event  of  an  outbreak 
of  tire  at  Margate  has  been  completed.     At  present  only  a  |X>rtton 
of  tho  brigade  ia  included  in  the  circuit,  and  the  other  members  { 
will  be  cnllod   by  messenger.     On  the  receipt  at  the  polico  station 
of  an  alarm  of  fire,  the  constable  on  duty  has  only  to  seta  pendu- 
lum swinging  to  cause  tho  bells  at  the  superintendent's  house*  the 
fire  station,  and  tho  residonceF.  of  the  men  to  ring  simultaneously,  j 
The  chief  constable's  house  is  to  be  connected  with  the  poUoo  1 
etotion  by  telephone.     It  is  stated  that  the  maroon,  or  some  other 
means  of  quickly  calling  out  the  brtt^ode  in  the  daytime,  will  still  I 
be  used,  but  people  will  be  spared  the  alarm  occasioned   by  tb«J 
maroon  being  tired  off    in  the  middle  of  the  night.      A  further] 
improvement  would  be  a  couple  of  fire-alarm  posts  at  the  tvoj 
extreme  ends  of  the  town— namely,  Clifton ville  and  Westbrook—  ' 
by  which  much  valuable  time  would  be  saved  tn  acqoainting  tho 
police  of  an  outbronk  in  either  of  those  districts. 

rire   Apparatos    In   BaUaat.— Tho    Belfast    Mechanical    *nd 
Engineering  Aasociation  opened  their  summer  session  on  the  27tb  ^H 
inst.  by  visiting  the  tire  bngode  station  and  main  drainage  works.  ^M 
.About  40  of  tho  members  assembled  at  the  City  Hall.     Too  party  ^| 
was  conducted  to  the  tire  brigade  fetation  by  Mr.  Lindsay  and  Mr.  ^H 
J.  C.  Bretland,  city  surveyor,  where  the  members   were  intro-  ^M 
duced  to  Superintendent  Parker  and  his  staff,  and  first  witnessed  ^M 
a  complete  turn  out  of  one  of  tho  machiaos,  to  which  the  horses  ^H 
were  harnes»ed  and  sent  off  in  35  seoonds.     A  pressure  of   lOOlb. 
WAS  raised  from  cold  water  at  the  start  in  10^  minutes  in  the  new 
tire  enginoH.     Tho  various  machines,  ambulance  waggon,  electric 
apparatus,   and   new  buildings  in   the  course  of  election   wore 
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lacidly  explmined  by  Mr.  Parker,  after  which  an  exhibition  was 
given  of  how  the  fire  escape  is  manipulated.  Belfast  has  been 
very  backward  in  fire  brigade  work  for  long,  even,  we  believe, 
leaain^  to  the  insurance  companies  refosinf?  to  take  risks  except 
at  enormous  ratea  We  hope  a  new  state  of  affairs  has  now  fairly 
started. 

SottUiport.— At  a  special  meeting  of  the  South  port  Town  Council 
on  Tue^ay  evening,  an  excited  discussion  took  place  in  regard  to 
the  electric  lighting  scheme  for  the  borough.  There  was  a  full 
attendance  of  members,  and  the  trouble  ara^e  uf>on  the  question 
of  what  area  should  be  included  in  the  eleclrifial  installation.  The 
committee  propounded  n  scheme  for  covering  the  town  areti,  or  in 
the  streets  chiefly  occupied  by  shops,  but  embracing  the  prome- 
nade. It  was  elicited  that  this  would  cost  some  1*14,000,  whilst 
the  original  and  larger  scheme  of  the  Corporation  would  coat 
£^.000.  Several  speakers  described  the  action  of  the  committee 
as  degrading  and  dishonourable,  and  the  members  were  twitted 
upon  having  spent  six  months  doing  practically  nothing.  An 
amendment  that  the  original  scheme  be  carried  out  wfts  only  lost 
by  a  majority  of  three  votes,  and  a  further  amendment  in  tho  Hame 
direction  was  defeated  by  two  votes  only.  The  city  fathore  sat 
until  after  10  o'clock,  but  the  committee  carried  their  reeolution, 
and  it  was  understood  that  the  Council  will  be  furnished  with  a 
report,  showing  the  respective  advantages  and  disadvantages  of  a 
town  site  and  of  the  gasworks  site. 

BrUtol— An  Bxhtbltloa  Proposed.— Mr.  Charles  Wtllrt  pre- 
sided at  a  mooting  of  the  Hri!*rol  Klectrical  Committee  on  Tuesday, 
when  a  communication  was  received  from  Mesurs.  Durnford  iinH 
Sons,  oontractorsy  asking  for  an  extra  allowance  in  consequence  of 
unforeeeen  diflficulties  encountered  in  laying  the  foundations  of  the 
central  station,  Temple  Backs.  The  committee  did  not  accede  to 
the  application  Mr  \V.  H.  Preece  informed  the  committee  that 
the  works  were  well  in  hand,  and  would  bo  complete<l  within  three 
months.  Mr.  Proctor,  who  has  been  acting  as  clerk  of  the  woikh, 
was  appointed  resident  nngineer,  at  a  sftlary  nf  £.'i  (wr  week,  and 
of  the  40  applicants  for  the  fjost  of  aa^idtant  engineer,  at  a  nalary 
of  £*2.  lOs.  j>er  week,  the  choice  fell  upon  Mr.  A.  >V.  Rankin.  The 
question  of  lighting  the  extiibition  buildin^ri  was  die»cu^sed.  a  sug- 
gestion having  been  mode  that  in  addition  to  »tupplying  the 
current,  the  committee  should  undertake  sfiecial  lighting  in  the 
Fine  Arte  Department,  illuritrHting  the  varied  use.««  to  which  the 
electric  light  can  be  applied.  Mr.  I.<evy  .^ug^ested  that  the  chief 
electrical  engineering  tinna  would  be  glad  to  take  part  in  an  exhi- 
bition of  that  kind,  and  the  chairman,  with  Messrs.  J.  f  Board 
and  M.  Levy,  were  appointed  to  consult  with  the  committee  of  the 
exhibition  on  the  proposal. 

Xleotrlo  Cranes  for  Wool  Warehonatss.— Electricity  is  rapidly 
coming  into  favour  as  a  motive  (jower  for  mica^ional  or  interniil- 
tent  use  in  Bradford  ;  for  in^ttmce,  in  the  working  of  cranes  or 
Wile  in  wool  warehouse^),  where,  although  the  |Miwer  is  wniileil 
comparatively  seldom,  it  must  be  alwxiys  instantly  available.  The 
rlirectors  nf  the  Ciuon  W'urehouso  Cnm|iany  have  rwent,Iy  title*! 
op  the  whole  of  their  great  blocks  of  building.^  witli  cranes  to  be 
worked  by  electricity  from  the  roi|>orfltion  main.'^.  Hitherto  the 
cranes  have  been  worked  by  hydraulic  power,  but  llie  severe  fronts 
of  the  past  two  or  three  winters  have  proved  most  destruedve  to 
the  plant.  The  plan  now  adopted  is  that  of  Mr  C  E,  B.  Holt,  of 
Bradford,  who  applied  it  successfully  to  a  crane  at  the  warehouse 
of  Messrs.  Fisher  and  Fox  more  than  \'2  months  ago.  The  shaft 
of  an  ordinary  friction  crane  in  the  attic  is  driven  direct  by  a  bolt 
from  a  dynamo  or  motor.  The  novelty  of  the  arrangement  con- 
Bieta  in  the  gear  for  starting  and  stoppl  ng  the  motor.  This  is  done 
by  a  switch  of  peculiar  construction,  the  design  of  Mr  Holt.  The 
switch  is  in  tne  form  of  a  quaflrant  with  a  radial  arm,  and  the 
movement  is  effected  by  a  wheel  and  worm  gear  worked  by  a  rope 
running  through  all  the  ei^ht  t!oors  of  the  warehouse  so  that  the 
motor  can  bo  started  and  the  crane  set  to  work  from  any  floor.  All 
shock  is  ingeniously  avoided  bulh  in  starting  the  mutor  and  in 
breaking  the  circuit  when  stopping  the  machine.  Mr.  Joseph 
Clark,  of  Laisterdyke,  has  supplied  the  cranes,  and  Messrs 
Crompton  and  Co.,  Limited,  the  motors,  20  in  number. 

Xdlnbnrgli.— Mr.  Colston,  on  behalf  of  himself  and  others,  at 
the  meeting  of  the  Town  Council  on  Wednesday,  entered  reasons 
of  dissent  and  protest  againnt  the  electric  lighting  system  being 
managed  by  the  city.  Mr.  Colston  Kaid  ho  would  have  obtained 
flignatures,  but  the  gentlemen  had  not  turned  up  The  clerk  read 
the  reasons,  which  were  in  cfToct  that  oloetiic  lighting  was  still  in 
its  experimental  stage  ;  that  great  losses  had  been  sustained  in 
working  electric  liehting  schemes  ;  that  electric  lighting  was  not 
a  necessity  like  a  water  or  gas  system  ',  that  it  was  admitted  by 
the  supporters  of  the  resolution  that  electric  lighting  during  the 
first  year  would  not  pay  ;  and  that  the  Corporation  shoidd 
have  ascertained  the  conditions  on  which  a  company  would 
have  given  supply.  The  reasons  were  adhered  to  by  Bailie 
M'I>onal  and  Messrs.  James  Robertson,  (ieorge  Auldjo  Juuiie- 
eon,  T.  A.  C.  Mortimer,  John  Murray,  W.  S.  Brown,  D.  M. 
Danlop,  and  R.  Cranston.  Bailie  Macpherson  asked  if  these 
gentlemen  had  paid  their  shilling.  Mr.  Colston  said  ho  had  luiid 
on  behalf  of  himself  and  all  who  might  adhere  to  him,  and  he 
c|aeeUoDed  whether  the  clerk  was  entitled  to  take  the  shilling,  not 
being  a  notary  public.  Mr.  Auldjo  Jamleson  said  that  uhde  he 
had  signed  the  protest  he  desired  to  say  for  himself,  and  ho  was 
sure  for  the  other  aignatories,  that  they  were  anxious  now  to  alford 
their  colleagues  the  utmost  assistance  in  carrying  out  the  scheme. 
Bailie  GuUand  said  the  best  answer  to  the  protest  would  be  that 
the  committee  would  work  the  thing  so  succeesfully  that  a  great 
many  of  the  fears  stated  would  be  removed. 

UAnfoUen.  — At  the  last  meeting  of  the  Local  Board  a  com- 
mittee consisting  of  four  members  was  appointed  to  consider  tho 


question  of  supplying  electric  light  for  the  town.  During  the 
past  few  months  Mr.  J.  P.  Daviee  has  collected  together  a  mass 
of  useful  and  interesting  information  ufwn  the  subject,  and  has 
been  in  communication  with  a  number  of  well-known  electrical 
engineers.  The  committee,  which  consists  of  Messrs.  J.  P.  Davies, 
H.  O.  Thomas,  J.  E.  Junes,  and  J.  £.  Griffiths,  has  held  one 
sitting,  with  the  result  that  they  are  convinced  of  the  practica- 
bility of  the  proposed  scheme.  Mr.  Brayne,  engineer,  of  Liver- 
pool, attendee!  toe  committee  and  gave  an  interesting  and 
practical  report  of  the  several  schemes  which  might  be  adopted 
tor  obtaining  the  necessary  motive  power.  After  a  thorough 
survey  of  the  district,  Mr.  Brayne  has  come  to  the  conclusion  that 
a  spot  on  the  Kiver  Dee  immediately  above  the  Llangollen  Flour 
Mill  ib  the  moet  advantageous.  This  proposal  involves  the  con- 
struction of  a  weir  across  the  river  at  this  point,  which  will  pro- 
vide a  sufBcient  fall  of  water.  The  estimated  cost  of  this 
portion  of  the  undertaking  is  put  down  at  £800,  while 
£1.600  will  be  required  for  the  actual  lighting.  The  pro- 
ject of  constructing  a  weir  on  the  spot  indicated  is  not  a 
now  one,  inasmuch  as  suggestions  have  from  time  to  time  been 
made  in  that  direction.  At  that  time,  however,  the  proposal  had 
not  the  remotest  reference  to  the  question  of  electric  lighting,  but 
was  intended  to  provide  boating  facilities  for  tho  town.  This 
would  commend  itself  t>o  tho  favourable  consideration  of  the 
public,  and  if  this  scheme  could  bo  also  utilised  for  the  production 
of  electric  light  there  would  then  be  a  twofold  advantage  in  its 
adoption.  It  is  understood  that  the  members  of  tho  comnuttee 
visited  the  spot  indicated  by  the  engineer  with  the  result  that 
practically  tney  are  unanimous  as  to  its  feasibility,  and  as  to 
recommending  the  adoption  of  the  report  by  the  Board.  Before 
the  next  meetmg  of  the  Board  the  ComiKiny's  surveyor  from  Liver- 
pool has  undertaken  to  moet  the  members  of  the  committee  and  to 
draw  out  detailed  plans  and  estimates  of  the  undertaking. 

Progress  at  Niagara.  — The  8|^>ecial  correspondent  of  the  Olaagow 
HercUd  at  the  World's  Fair  visited  the  new  water-power  works  at 
Niagara.  Thin,  he  reftorts,  is  certainly  the  most  gigantic  engi- 
neering enterprise  for  the  generation  of  power  that  has  ever  been 
undertaken.  The  company  is  in  a  position  to  draw  oif  such  an 
'iLinount  of  water  s\f^  will  develop  l(K),000  turbine  horse-power. 
This  is  only  between  I  and  2  i>er  cent,  of  the  total  water  horse- 
power of  Niagara  Falls,  and  when  the  proposed  works  are  in  full 
operation  no  p>erceptibie  difference  will  be  caused  by  them  in  the 
:kppearance  of  the  fails — not  so  much  change  as  is  probably  caused 
by  natural  weather  influences  within  a  few  hours  in  any  one  day. 
The  water  is  taken  by  a  series  of  sluices  fi*om  the  rapids  half  a 
mile  above  the  falls.  Hero  four  long  wheel-pita  are  to  be  con- 
structed, one  of  which  i.s  now  nearly  completely  excavated.  In 
each  of  these  pits  is  to  be  placed  6ve  turbines,  each  of  them 
developing  5  000  h,p.  Tho  Krst  set  of  five  turbinos  is  now  being 
Hntflhed  in  the  workr*  at  riuludelphia,  and  it  is  to  be  hofied  that  by 
next  spring  they  will  be  in  o[»erntion.  From  the  wheel-pit  tho  wiUcr 
is  led  away  through  a  ofreat  tunnel,  graded  to  an  incline  of  7  "10  [ler 
cent.,  7,lK)0ft.  long,  19ft.  wide,  and  *JII  ft.  high,  to  be  discharged  once 
more  into  the  Niagara  River  below  the  Falls.  This  tunnel  if 
already  tinished,  the  connections  between  it  and  thetirst  wheel-pit 
being  in  process  of  construction.  It  is  by  far  the  biggest  subter- 
ranean watercourse  that  has  ever  been  built,  and  to  the  eye  of  the 
engineer  the  view  along  its  arrowy  straight  length  is  in  the  highest 
degree  impressive.  It  was  cut  from  three  iwints,  the  lower  end 
and  two  intormediato  shafts  sunk  s[>ecially  for  this  purpose.  The 
mechanical  power  developed  by  the  turbines  is  to  be  transformed 
into  electrical  power  by  gigantic  alternate-current  dynamos  of 
novel  construction,  one  dynamo  being  mounted  directly  on  the 
top  end  of  each  turbine  shaft  The  power  will  bo  distributed 
olectricaUy  for  lighting  and  motive  purposes  all  over  Buffalo,  and 
over  a  new  industrial  town  which  the  company  pro|:)oses  to  create 
upon  l,SOO  acres  of  tand  which  it  has  acquirod  for  the  purpose. 
Already  one  paper-mill  taking  3,(KX)  h.p.  has  been  erected,  and 
others  will  surely  follow  flpeedily. 

Aberdeen  Heobanlcal  Seelety. — The  following  remarks  on 
electric  light  show  the  attempts  being  made  to  popularise  the 
subject  by  giving  elementary  information.  This  may  not  always 
be  quite  accurate  when  subjected  to  the  scrutiny  of  those  fully 
acquainted  with  the  subject,  but  it  is  the  kind  of  information  we 
wont  to  see  j^rmeate  into  every  household.  These  remarks  are 
from  a  paper  by  Mr.  W.  Smith,  of  Aberdeen  :  '*  The  ideal  light 
produced  is  the  sun  ;  therefore  tho  ambition  of  all  liirhtin?  engi- 
neers must  be  to  devise  a  light  as  like  it  as  possible.  Electric 
light  has  come  nearest  the  ideal  in  all  points  except  one.  but  that 
point  is  worst  of  all— namely,  price.  The  price  of  sunlight  is  the 
ideal  ;  and  twice  the  cost  of  eas  is  far  from  that.  But  lot  us 
begin  at  the  beginning  and  see  if,  considering  all  things,  we  have 
not  in  the  electric  light  a  luminant  unprecedented  in  general  con- 
venience, Davey,  best  known  as  the  inventor  of  the  miner's 
safety  lamp,  was  the  diflco\erer  of  the  fact  that  the  separation  of 
two  carbon  points  through  which  a  strong  voltaic  current  is  pass- 
ing produces  an  electric  arc  of  great  brilliancy.  This  was  in  1800. 
No  practical  use  for  the  light  was,  however,  found  till  the  year  1858, 
when  it  was  used  with  an  electro  galvanic  apparatus  to  supply  night 
light  to  the  workmen  laying  the  foundations  of  the  Westminster 
Bridge,  London.  A  contemporary  journal  states  that  though  the 
light  was  rather  flickering,  it  nevertheless  enabled  the  men  to  get 
on  with  the  work  and  was  com|iared  by  them  to  the  light  of  the 
full  moon.  With  a  prinnary  battery,  however,  the  production  of 
electric  light  is  both  troublesome  and  expensive.  The  invention 
of  the  dynamo  has  made  the  electric  light  of  all  the  practical  value 
that  it  is.  The  two  carbon  points  between  which  the  arc  is 
formed  gradually  waste  away  by  the  carbon  at  this  high  tempera- 
ture combining  with  the  air.     In  this  way,  very  soon  the  distance 
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between  the  carbons  would  become  so  ^roab  tlint  Ihe  current  could 
no  longer  leap  acrosBf  and  the  light  would  ^o  oat.  A 
piece  of  mechaniBm  has  been  invented  to  overcome  this 
aifficulty.  It  consiaLe  of  two  arrangementti  of  clock- 
work, one  for  He^taratin^  the  carbons^  the  other  for  bringing 
them  touelher,  and  constitutes  nn  arc  lamp  The^e  whoeU  act  on 
the  carDon-boUlerH  by  racks  and  pinions  The  current  before 
reaching  the  carbons  passes  throu((h  ait  electroma>;iiot,  which 
attracts  the  end  of  u  lever,  ihe  other  arm  of  which  in  balanced  by 
a  spiral  curing.  To  this  lever,  ju^t  above  the  fulcrum,  is  fixed  n 
long  T-Hhu|>ef)  verticial  arm.  Both  pystemc  of  clockwork  act 
tlirou^h  little  nhcein  with  loii^  cogs.  The  T-.'ihaped  eud  is  i^ot 
just  between  tho^e  two,  and  in  such  a  ()0.<ition  as  to  hold  both. 
Now,  to  begin  with,  let  the  carbons  be  touching.  If  a  strnnii 
current  pOAt^a  through  the  electromaji-net,  nod  the  end  of  the 
le^er  is  attracted,  thus  moving  the  T  end  of  the  vertical  arm 
BO  as  1o  release  the  cog  wheel  on  the  opfjosite  side  of  it 
from  the  magnet.  This  sets  on  the  separating  motion.  Again, 
when  the  magnet  gets  weak  by  the  carboni*  being  too 
far  Apart,  the  lever  in  pulled  hack  by  a  spring  and  the  T  end 
releases  the  other  wheel,  thus  letting  on  the  feeding  motion. 
Jablochkoff  invented  a  method  of  street  •  lighting  in  which 
mechanism  was  dispensed  with.  He  placed  the  carbons  side  by 
side  with  a  layer  of  plaster  of  Paris  between  them.  Then,  when 
the  arc  was  started  oy  connecting  the  ends  of  the  carbons  with  a 
little  bar  of  the  same  matoriul,  the  plaster  of  Paris  was  raised  bo  a 
glowing  white  heat,  which  gave  out  the  light.  The  positive 
carbon,  however,  wastes  twice  as  fast  as  the  negative,  so  when 
alternating  currents  are  not  used  the  poeiLive  carbon  is  made 
twice  as  thick  as  the  negative.  The  reason  for  the  positive 
carbon  wasting  twice  as  fast  as  the  n^ative,  and  also  the  |»eculiar 
form  H^umcd  by  each—  namely,  conicaland  hollowed — is  never  very 
clearlv  understoofi  but  pcrha(>s  the  following  theory  mayex plain  it : 
The  theory  that  the  (wsitive  cuiicnt  takes  the  inside  of  a  con- 
ductor, and  the  negative  the  oubtide,  has  lately  been  demon- 
strated. Let  us  say,  therefore,  that  the  positive  current  comc« 
out  at  the  middle  of  itn  carbon,  and  the  negative  from  a  circle 
round  the  point  of  its  carbon.  Now,  when  the  (mrticles  imme- 
diately under  the  action  of  the  current  are  volatilised  by  the  heat, 
they  pass  along  the  path  of  the  current.  This  at  once  oxplainfl 
the  shape  the  carbons  take.  The  heat  generated  at  both  points  i» 
probably  e4.jual,  but  the  heated  Fuiface  of  the  negative  point  is  the 
outside  of  a  cone,  while  the  inside  of  the  hollow  is  the  heated 
aurface  of  the  positive.  The  latter,  therefore,  does  not  radiate 
ftway  so  much  heat,  volatilises  more  carbon,  and  thus  wastes 
sooner.  The  fact  that  the  positive  is  much  brighter  than  the 
negative  would  also  seem  to  back  up  this  theory.  For  light- 
hooBee,  searchlights,  etc.,  the  arc  lamp  is  unsurpassed,  but  for 
house-lighting  it  is  impracticable;  "it  dazzles,  but  does  not 
illuminate."  The  great  convenience  oH'ered  by  a  low  candle- 
power  electric  lamp  induce<l  inventors  to  spend  time  and  money 
in  seeking  it,  but  it  is  found  almost  impossible  to  construct  an  arc 
lamp  below  5O0  candles.  An  alternative  method  was  therefore  hit 
upon,  and  the  heatini;  effect  of  the  current  on  a  wire  of  high 
resistance  was  brought  to  perfection  for  lighting  puri>oses  by 
Messrs.  Edison  and  Swan,  in  the  well  known  Ediswan  lamp.  It 
oonsists  of  a  loope^I  thread  of  carbonised  b.n.mboo  iibre,  suNfjendod 
in  a  little  gloss  globe  by  two  platinum  wires.  When  the  connec- 
tions are  tixed  to  the  platinum  ends  the  carbon  filament  glow^ 
with  white  heat.  The  candle-power  is  settled  by  the  thickness  of 
the  filament,  and  can  be  varied  from  one  to  some  hundtod 
candles.  Many  thousands  of  these  lamps  ore  being  used  all 
over  the  world,  and  although  they  do  not  last  for  ever,  that 
is,  perhaps,  more  the  fault  of  the  imperfect  means  of  manu- 
facture than  the  principle.  Of  the  many  advantages  electric 
lightmg  gives,  I  will  mention  but  a  few.  No  matches  are  required. 
*' You  press  the  button,  we  do  the  rest."  The  poisonous  ffases 
given  out  by  eoa  and  other  lights  whoro  flames  are  usea  arc 
altogether  avoided,  always  a  consideration  in  the  way  of  me<Ucnl 
bills.  Electric  light  is  much  more  pleasant  to  the  eyes  than  gas, 
and  does  not  fade  flowers  so  readily.  I  myself  believe  that  it  is 
more  economical,  for  not  only  is  insurance  against  tire  chea{>er  in 
an  electricully-lighted  house,  but  *' with  ordmary  care"  (un  ex^ie- 
rienced  electrician  tells  us)  **  the  use  of  a  bedroom  electric  lamp 
need  never  exceed  200  or  :^  hours  per  annum,  and  although  this 
estimate  may  be  thought  low,  it  should  be  remembered  that  Ihe 
electric  lieht  need  only  be  used  when  retiuired,  as  the  ease  of 
switching  it  otT  and  on  makes  us  forgot  all  our  post  troubles  in 
hunting  tor  gas  taps,  matches,  and  our  broken  glass  globes." 
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May  23. 
10205.  n^otrle  ■(•erlng  gear.     Frank  Lewis  Pyer  and  Leonard 

Huntress     Dyer,     1,     Eoiitparade,      Leeds.       (Complete 

ejjccification. ) 
10207.  ImprovemftBts   In   eleetrod«s    for  are    lamps.     Albert 

Cooper  Seibold,   23,    Southampton  building?*,    Chancery 

lane,  London.     (Complete  specification.) 
10218.  ImproToment*   In    methods    of   regulating    the    dlatrf> 

button    «r    eleotrlotty    and    In    converting    Its  energy 

into  that  of  light.      Reginald   W^ood,   17|  ljOwer-Btreet» 

London. 

May  21. 
10242.   laaproTonenta  In  telephonic  apparatns.  Charles  Adama- 

BMdA}},  },  The  Avenue,  Bedford-park,  London. 
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Improvements  Is  and  conneoted  with  the  mannfaotiira 
of  olootrodo  plates  for  seoond&ry  batteries.  Julius 
Emil  Hofmann,  6,  Lord-street,  Liverpool.  ^Complete 
epecitication  ) 

Improvements  In  dynamo-eleotrlo  machines.  Willioni 
Brooks  iSayersi.  46,  Lincoln's-inn  fields,  London. 

Improvements  in  lighting  and  exttngnlshlng  oleetrlo 
lamps  for  street-lighting.  Joseph  Lobley,  40,  Chancery- 
lane,  London. 

May  •2.\ 

An  Improved  eloctrlc  escapement  to  oonnt«rs,  olook- 
work,  and  the  like.  William  Alfred  Morri^n  Brown, 
I.'t,  Ash  gio\e,  Heftdinpley,  I-eed». 

Improvements  in  or  oonneotod  with  battery  swltohaa. 
Ileinrich    Kittl    Spiingenherg,    Norfolk    House,    Norfulk- 
street.  Strand,  London.     [Complete  Rpecificatton.) 
Mav  26. 

Improvements  In  elootrlcally  -  controlled  arc  Inmpa. 
Fredc-riok  Thomas  .Schmidt,  9,  Clareiidon-fttreet,  Bradford. 

An  improved  swlt  h  for  eleetrlo  appllanoes.  Thoous 
Kdmund  Ciirmiohael,  77,  Colrnore-row,  Birmingham. 

Improvements  relating  to  electric  oondaotom.  William 
Leitrli  Dudtreon,  4,  South  street,  Finebury,  London. 
(L;i  Socii^ti-  Anonyme.  John  Cockerill,  Belgiuni."! 

Improvements  In  effootlng  elootrloal  communication 
with  vesssls  or  buoys  at  sea.  (jeor;;6  Charles  Lennox 
I^nox,24,  Southampton  boildiuKS, Chancery-lane,  London. 

An  Improved  frame  or  holder  for  the  plates  of  aotirs 
material  used  In  secondary  batteries.  Desmond 
( lernld  Vitxi  Joruld,  Krncst  .lohn  Clubbe,  and  Alfred 
William  Southey,  oS,  Chuncery-lane,  Loudon. 

An  Improved  portable  battery  oaae  aind  safety  devlee. 
l^cemond   (Jerald   FitzUerald,    Ernoat  John  (-lubbe,    and 
Alfred  William  Southey.  53,  Chancerj-lane,  London. 
M.vv  27. 

Conduit  electric  railway  Kdward  Thomofi  Hu}rhe«,  38, 
Chttnecrv-ianc.  Ix^tiidon  (William  R.  Oe  Voe,  United 
Stutej*  ) ' 

Improvements  In  Insulation  of  electric  condnotore. 
David  Cook,  6,  Lord*>treot,  Liverpool. 
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THE  ELECTRICAL  ENGINEER,  JUNE  9,  1893. 


An  interesting  article  on  the  first  "  Canwlian  engineer  " — 
the  beaver — brightly  introduces  a  first  number.  There  are 
some  fiugo;e8tive  editorial  notes,  besides  descriptive  and 
technical  articles,  and  a  wealth  of  short  Canadian  notes. 
The  paper  should  have  success,  as  it  fills  a  distinct  place  in 
colonial  journalism. 

Testing  Inoandesoent  Lamps. — A  simple  method 
of  testing  incandescent  lamps  aa  to  the  condition  of  the 
vacuum  and  probable  life  of  the  filaments  is  mentioned  in 
a  French  paper.  As  large  a  number  of  lamps  as  possible 
is  arranged  on  a  testboard  provided  with  a  rheostat,  care 
being  taken  only  to  have  at  one  time  lamps  of  equal 
voltage  and  luminous  intensity.  The  lamps  are  then  tested 
at  a  low  voltage,  which  allows  of  those  of  a  darker  red  than 
the  average  being  immediately  observed.  These  are  noted 
as  doubtful  \  then  current  at  a  higher  pressure  is  passed 
and  the  less  brilltaut  lamps  note<L  Finally,  the  lamps  are 
energised  at  from  seven  to  eight  volts  higher  than  the 
normal.  Some  of  the  lamps  will  not  withstand  this  excess  of 
pressure,  and  it  is  suggested  that  they  should  be  returned 
to  the  makers.  The  lamps  already  noted  as  doubtful  are 
afterwards  run  for  24  hours  at  their  normal  voltage,  at  the 
end  of  which  very  few  remain  intact,  and  even  these  cannot, 
it  is  said,  be  relied  upon. 

British  Association. — The  next  meeting  of  the  British 

Association  will  take  place  in  Nottingham  during  the  week 
commencing  Wednesday,  September  13,  under  the  presi- 
dency of  Prof.  J.  S.  Burdon  Saunderaon,  M.A,,  L.L,D., 
F.RS.  Nottingham,  owing  to  its  central  position,  the 
healthy,  picturesque  situation  of  the  town,  and  the  interesting 
character  of  the  neighbourhood,  is  well  adapted  for  a  meet- 
ing of  this  kind.  Ita  public  buildings  afford  ample  and 
convenient  accommodation  for  all  the  needs  of  that  associa- 
tion. The  reception-room  will  be  in  the  Mechanics' 
Institution,  and  the  various  sections  will  meet  in  the  Uni- 
versity College  or  in  rooms  adjacent.  The  principal  lace 
works  will  be  oj>en  for  inspection,  and  excursions  will  be 
organised  to  the  Dukeries,  Newstead  Abbey,  Lincoln,  etc. 
The  president  of  the  Mathematical  and  Physical  Science 
Section  is  Mr.  R.  T.  Glazebrook,  M.A,  F.R.S.,  and  of  the 
Mechanical  Science  Section  Mr.  Jeremiah  Head,  M.I.C.E. 
Authors  should  send  papers  and  abstracts  before  August  16. 

Bdison  Lamp  Patents. —  In  an  action  brought  by 
the  Soci^t^  G^n^rale  des  Lampes  I'l  Incandescence  (owners 
of  the  Edison  lamjt  patents  for  i*  ranee)  against  the  French 
concessionaires  of  the  Khotinsky  incandescent  lamps  for 
alleged  infringement,  the  former  lost  the  case.  The  Ninth 
Chamber  of  the  Civil  Tribunal  of  the  Seine,  in  giving 
judgment,  decided  that  the  Edieon  patents  upon  which  the 
plaintiffs  based  their  arguments  are  invalid  a  nd  of  no  value, 
and  cannot,  according  to  the  previous  |)atentfl  invoked  by 
experts,  confer  upon  the  Soci6t^  Gt^a^rale  the  right  to  claim 
the  exclusive  property  of  an  electric  lamp  consisting 
essentially  of  a  carbon  filament  of  high  resistance  contained 
in  an  exhausted  globe  and  connected  to  platinum  con- 
ductors ;  and  that  the  Khotinsky  filament  formed  of  a  paste 
of  amorphous  cellulose  has  nothing  in  common  with  the 
Edison  filaments  constituted  of  6bre  or  fibrous  substances. 
The  Tribunal,  on  the  other  hand,  concluded  that  it  would 
be  an  infringement  to  use  for  new  lamps  patented  sockets 
having  formed  part  of  old  lamps. 

The  Anabasis  of  Iiondon. — Under  this  rather 
curious  title  Mr.  Grant  Allen  has  a  very  suggestive  article 
in  the  Wtdmxn&itr  Gazette  for  Wednesday.  lie  looks  to 
the  time  when  considerations  of  health,  and  greater  means 
of  easy  access,  will  lead  the  people  of  London  to  go  much 
farther  afield  for  their  residences.  The  swamps  on  which  the 
preaent  suburbs  are  built  will  be  deserted,  he  thinks,  for  the 


heights  around — beyond  Highgate  on  the  north,  and  on  tl 
Surrey  hills.  We  shall  return  to  dwelling  on  the  hillto] 
always  more  healthy  and  more  pleasant,  fromsanitaryreaso 
considerations  of  fresh  air,  beautiful  walks,  and  the  counti 
enjoyment  of  the  children.  Now,  most  of  this  revolutii 
in  habits — already  it  is  noticeably  begun  to  a  large  extent — * 
may,  we  fancy,  lie  with  the  electrical  engineer.  At  any 
rate,  it  is  quite  conceivable  that  he  will  have  a  large 
finger  in  the  pie  by  the  way  of  rapid  electric  railways 
which,  when  the  growing  needs  are  more  apparent,  will 
certainly  be  built  for  these  purposes.  There  is  also 
the  fact  that  growing  suburban  towns  on  the  hills — 
such,  for  instance,  as  Haslemere  and  Kingswood  already 
begin  to  be — will  require  laying  out,  as  Grant  Allen 
suggests,  with  careful  regard  to  convenience,  beauty,  and 
sanitation  ;  and  the  electrical  engineer  must  be  reckoned 
with  in  the  thoughtful  planning  of  any  new  town.  Eleo 
tricity  will  certainly  help  to  change  the  habits  of  the  futui 
citizens,  and  those  who  are  occupied  in  the  question  w: 
read  with  interest  the  article  spoken  of  above. 

Fault  Indicator. — An  instrument  for  automatical!] 
indicating  the  place  of  a  fault  on  underground  conductoi 
has  been  in  use,  it  appears,  for  some  time  in  Berlin  in 
large  central  station.  An  alarm  is  sounded  at  the  station 
the  moment  a  fault  is  developed,  and  the  locality  is  also 
indicated.  For  this  purpose  the  usual  pressure  wires  are 
used^  and  are  so  connected  that  a  certain  difierence  of 
potential  exists  between  the  copper  conductor  and  the 
pressure  wire.  When  a  cable  is  damaged,  the  short  circuit 
which  then  occurs  between  the  pressure  wire  and  the  copper 
conductor  produces  a  change  in  the  voltage  existing  be- 
tween them,  which  in  turn  actuates  a  relay  and  an  alarm 
at  the  station  without  necessarily  preventing  the  pressure 
wire  from  servingits  purposefor  indicating  the  pressure.  The 
relay  actuates  an  annunciator,  which  indicates  the  position 
of  the  fault,  the  district  being  divided  in  squares.  Besides 
this  there  are  ground  detectors  at  the  station  which  show  the 
condition  of  the  insulation,  not  only  of  the  whole  network, 
but  of  every  single  district.  The  system  (devised  by  the 
Allgemeine  Company,  and  described  by  Dr.  Kallman  in  the 
Elekirotechnmhe  Z^75f/in//)isba^odonthefactthat  the  largest 
part  of  the  loss  of  potential  between  the  two  points  con 
nected  to  earth  is  at  these  points — only  a  small  portion 
being  due  to  the  resistance  of  the  earth  between  the  points. 
The  conductors  are  therefore  made  to  indicate  the  potential 
of  the  earth  in  the  various  districts,  and  by  means  of  re- 
lays and  voltmeter  measurements  the  locality  of  the  fault 
can  be  determined. 

Mining:  in  Aastralia. — A  ^mper  on  "Electric  Mining, 
by  Mr.  Brain,  read  before  the  Electric  Club  of  New  Sou 
Wales,  raised  an  interesting  discussion.  Mr.  Callendi 
said  the  insignificant  list  of  work  given  showed  how  far 
Australia  was  behind  the  world,  with  a  few  lighting  in- 
Btallations  and  one  solitary  sluicing  plant.  New  Zealand 
was  much  farther  ahead.  There  is  no  lack  of  mines 
Australia — coal,  cop[>er,  tin,  silver,  and  gold.  It  migl 
be  said  that  it  is  owing  to  the  deficiency  of  wa! 
power,  and  undoubtedly  the  richest  mining  districts 
many  miles  from  water  power.  But  there  are  many 
where  this  not  so — the  Hillgrove  mines,  for  instance.  Close 
by  is  the  large  fall  of  Gara,  capable  of  giving  sufficient 
power  to  drive  all  the  mining  plant  in  the  district.  It 
not  utilised,  and  the  engineers  pay  £50  per  horse-power 
year  for  steam — a  great  want  of  enterprise.  Major  Pa 
alluded  to  the  successful  use  of  electricity  in  recovering 
the  tine  gold  in  the  lower  washes  of  gold  mines.  He 
further  said  that  from  his  knowledge  of  the  colony  there 
were  many  parts  where  water  power  was  available,  and 
electrical  engineers  should  assist  in  bringing  the  attention  of 
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mining  engineers  bo  the  question,  especially  in  the  soatbern 
districts,  where  there  was  almost  as  much  water  power  aa  in 
New  Zealand,  and  adjacent  to  rich  mining  fiolds.  He 
alluded  to  the  Moruya,  Turo38,  Pambula,  and  Twofnid 
Bay  districts.  Mr.  Ladley  preferred  hia  thanks  to  Mr. 
Brain  for  his  paper,  and  stated  that  as  a  result  of  it  he  had 
made  arrangements  for  an  electrical  pumping  plant  at  New- 
castle, Australia.  He  added  that  at  the  Co-operative 
Colliery  they  had  seven  miles  of  tail  rope  haulage,  and 
three  more  is  to  be  added  ;  if  anyone  would  tell  them  how 
to  obviate  this  wire  rope  they  would  do  good  to  at  least 
one  colliery.  Mr.  Brain,  in  replying,  described,  by  request, 
the  Atkinson  safety  cable  ;  but  said  the  necessity  for  such 
a  cable  was  imaginary.  It  was  a  bogey  raised  by  electrical 
meii.  For  a  cable  to  spark  it  was  necessary  to  break  it. 
Now  it  was  an  unknown  thing  for  a  fall  to  sever  an  iron 
rope  in  a  colliery  ;  therefore  iron  sheathing  met  the  diffi- 
culty entirely. 

Phosphor  Bronie. — We  have  before  ua  the  very  hand- 
some catalogue  of  the  Phosphor  Bronze  Company,  which 
is  well  worth  the  special  attention  of  electrical  engineers. 
The  "  cog-wheel "  brand  of  phosphor  bronze  baa  been  in  use 
for  20  years,  and  the  alloy  is  acknowledged  as  the  moat 
desirable  metal  for  bearings  and  bushes,  slide  valves,  and 
straps  liable  to  bo  worn  by  friction.  A  rather  cheaper 
quahty  has  been  introduced  under  the  title  of  the  Vulcan 
brand.  Bars  rolled  cold  in  phosphor  bronze  make  the 
strongest  and  most  useful  material  where  strength  and 
resistance  to  wear  are  required,  as  for  rods,  screws,  bolts, 
and  nuts.  A  further  alloy,  known  as  *'  Buirs  metal,"  is 
largely  used  for  propellers,  fipindtes,  etc.,  possessing  a 
greater  strength  than  even  mild  steel.  Weiller's  silicium 
bronze  for  telephone,  telegraph,  and  other  electnc:&l  pur- 
poses is  well  known,  and  largely  used  where  resistance  to 
corrosion  and  great  tensile  strength  is  required.  Instruc- 
tions are  given  in  the  catalogue  for  casting  the  various 
alloys.  Some  interesting  illustrations  are  given  of  pro- 
peller blades  forged  in  Bull's  metal,  and  as  propellers 
attached  to  electric  motors  of  electric  launches  are  now 
an  acknowledged  branch  of  electrical  engineering,  the 
efforts  of  the  company  to  provide  the  most  suitable  metal 
should  be  noted.  With  regard  to  the  silicium -bronze  tele- 
phone wires,  some  important  testimonials  are  given.  "I 
have  watched  its  action  during  storms  of  wind  and  snow 
combined,"  says  Mr.  W.  Fereday  Bottomley,  **and  have 
found  that  whilst  iron  wire  formed  almost  an  arc  by  the 
blow  of  the  wind,  the  bronze  wire  seemed  scarcely  to  get 
out  of  a  straight  line,  and  that  whilst  supports  carrying 
iron  wire  shivered  like  ship  masts,  those  carrying  bronze 
Beemed  perfectly  steady,  although  carrying  treble  the 
number  of  wires."  The  Budapest  Telephone  Company 
says  that  strong  sleet  is  no  longer  feared.  When  the  ice 
drops  ofii  the  wire  resumes  its  normal  tension.  The  dis- 
agreeable vibration  on  the  house  tops  is  also  almost 
entirely  obviated  by  the  use  of  silicium  bronze  wires.  A 
table  of  weights  and  electrical  resistance  of  these  wires  ts 
given  in  the  catalogue.  A  photographic  reproduction  is 
given  of  an  Admiralty  pattern  torpedo  boat,  buik  entirely 
of  phosphor-bronze  plates  and  angles. 

Maametism  and   the  Haman  Body. — Mr.  A,  E. 

Kennelly,  of  the  Edison  laboratory,  and  Dr.  Frederick 
Peterson,  of  the  College  of  Physicians  and  Surgeons,  have 
reported  to  the  American  Electro-Therapeutic  Association 
the  result  of  their  experiments  on  the  effect  of  magnets  on 
the  human  body.  Experiments  were  tried  on  cats,  froga, 
boys,  and  themselves.  Human  and  frog's  blood  failed  to 
show  any  traces  of  polarisation,  movement,  or  vibration* 
In  the  case  of  live  frogs,  no  influence  of  the  magnet  on  the 
blood  cells  or  the  movement  of  the  blood  could  be  found> 


To  test  the  Gkrman  theorists'  claims  that  magnetiam 
increases  the  resistance  to  conduction  in  motor  nerveB 
and  causes  paralysis,  a  small  dog  was  placed  in  a 
cylinder  between  large  field  magnets  and  kept  there  for 
five  hours  under  the  influence  of  a  strong  magnetic  current. 
The  exjiosure  seemed  to  have  no  effect  on  the  dog,  and  he 
came  out  as  lively  as  he  went  in.  Then  a  boy  was  placed 
between  the  magnets  and  a  magnetic  current  was  turned  on. 
There  was  no  effect  upon  the  boy.  The  magnetic  current 
was  strong  enough  to  balance  a  heavy  bolt  in  the  air  and  to 
contract  wires  of  iron  and  to  hold  iron  chains  so  strongly 
that  it  required  the  efforts  of  several  men  to  detach  them. 
Then  the  experimenters  themselves  and  their  men  took 
turns  in  lying  down  on  a  board  placed  between  the  poles 
of  a  huge  magnet  with  the  current  alternately  turned  on 
and  off.  One  observer  would  hold  the  wrists  of  the  sub- 
ject and  take  sphygmographic  tracings  of  the  pulse.  The 
second  observer  would  observe  the  respiration,  and  the 
operator  would  turn  the  current  on  and  off.  No  changes 
were  observed  in  the  tracings,  or  in  the  respiration,  or  in 
any  other  way.  One  subject  held  a  ateel  screw  in  hia 
hands,  while  he  could  tell  from  its  attraction  whether  the 
current  was  on  in  the  magnets.  He  had  no  sensations  of 
any  other  kind.  The  observers  concluded  that  the  human 
organism  is  in  no  manner  affected  by  the  most  powerful 
magnets  known,  and  that  the  brain  and  the  nerves  get  no 
sensations  or  impulses  from  the  magnets.  They  say  that  it 
may  be  possible  that  some  day  magnets  may  be  invented 
where  the  number  of  reversals  to  the  second  is  high  enough 
and  the  force  strong  enough  to  produce  effects  on  the 
nervous  system,  but  that  so  far  as  the  experiments  show, 
electromagnetism  seems  to  have  no  influence  whatever  upon 
the  human  body. 

Doad-Woi£rtKt.— A  great  deal  of  the  expense  of  elec- 
tric traction  is  due  to  the  effect  of  the  dead-weight  of  car- 
riage that  it  is  supposed  to  be  necessary  to  carry.  There 
is  first  the  actual  material  itself  perhaps  uselessly  expended, 
there  is  the  added  strength  and  weight  of  motor  required, 
and  the  added  size  of  locomotive  by  reason  of  these 
two.  Then  the  added  cost  of  capital  for  plant,  and  added 
expense  in  maintenance.  Now  let  us  put  it  to  the  elec- 
trical engineers  who  build  electrical  railways  :  Is  it  really 
necesftary  to  have  all  this  dead- weight  besides  the  passengers  I 
We  must  remember  that  questions  of  extreme  efficiency 
have  only  lately  had  their  full  play.  Hitherto,  anything 
that  would  stand  well  and  do  its  work,  even  if  inefficient, 
was  enough.  The  old  coach,  with  its  paraphernalia  of 
springs,  trappings,  and  gilt,  was  not  designed  for  special 
lightness  nor  on  the  best  scientific  principles.  The 
railway  waggons  were  but  modified  coaches,  and 
to-day  the  influence  of  the  coachbuildera  is  para- 
mount ;  and  in  trams  and  electric  cars  the  same 
old  fashion  of  building  cars  is  followed  with  but  little 
variation.  The  Pullman  car,  a  marvel  of  convenience,  is 
also  extremely  heavy.  It  is  not  so  with  one  other  carriage 
now  greatly  iiaed — the  bicycle.  Here  every  endeavour  of 
scientific  ingenuity  has  been  expended  to  obtain  lightuesa 
of  rolling-stock,  and  25lb.  or  301b.  dead-weight  per  persoa 
is  not  uncommon.  The  speeds,  moreover,  that  this 
apparently  frail  structure  will  stand  are  often  nearly 
20  miles  an  hour,  and  not  over  smooth  rails,  but  over  the 
usual  broad  roads.  The  question  may  be  suggestively 
asked  :  If  we  are  going  to  have  electric  cars,  can  we  not 
do  away  with  much  of  the  dead-weight  1  And  possibly 
the  answer  might  be  more  satisfactorily  solved — we  give 
the  suggestion  tentatively — if  the  cars  were  designed 
not  by  coachbuilders,  but  by  those,  like  the  bicycle 
builders,  who  have  devoted  their  lives  to  the  ri- 
duction     in     scientific    principles,    of    the    dead-weight 
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A  structure,  as  is  well  known,  need  not  be  less  stiff,  less 
strong,  if  the  material  is  saved  where  it  is  nob  required  ; 
and  the  fact  that  cars  for  bearing  the  weight  of  so  many 
persons  could,  if  desired,  be  designed  of  far  less  weight 
should  load  those  who  are  considering  the  electric  railways 
of  the  future  to  consider  not  only  the  efficiency  of  their 
dynaoios  and  engines,  not  only  the  equalisation  of  loads, 
but  the  reduction  to  the  lowest  limit  compatible  with  safety 
of  the  dead-weight  to  be  hauled.  Wo  think  the  question 
is  worthy  of  study. 

The  Production  of  Alominiam. — la  some  quarters 
a  great  deal  has  been  expected  of  alnminium,  but  its  high 
price  and  comparatively  restricted  production  have  hitherto 
prevented  its  employment  for  the  many  industrial  purposes 
for  which  it  has  been  suggested  to  be  used.  The  price  has, 
however,  during  the  post  year  been  reduced,  but  it  remains 
to  be  seen  whether  aluminium  will  fulfil  anticipations.  M. 
Ch.  Haubtmaun,  in  a  series  of  articles  in  L ElrctricUn  on 
the  electrolysis  of  aluminium,  suggests  the  establishment 
in  France  of  small  works  to  produce  aluminium,  which  he 
considers  would  be  able  to  keenly  compete  with  large  works. 
He  assumes  that  all  works  producing  alnminium  industrially 
doso  electrically,  and  that  in  determining  the  cost  priceof  the 
metal,  motive  power  plays  an  important  part.  It  is  easy 
to  find  in  France  waterfalls  yielding  considerable  powers, 
and,  including  redemption,  interest  on  capital,  and  main- 
tenance, power  could  be  obtained  at  £2.  Ss.  per  horse-power 
per  annum.  The  cost  of  energy  to  produce  a  kilogramme 
of  aluminium  would  be  4d.,  and  taking  raw  materials  at 
their  present  rates  and  the  horse- power  hour  at  'Ol4f.,  the 
cost  of  turning  out  a  kilogramme  of  aluminium,  excludinj^ 
general  and  working  expenses,  comes  to  Is.  4r|d.,  of  which 
raw  materials  comprise  Is.  OJd.  and  motive  power  4d.  M. 
Haubtmann  opines  thnt  with  the  existing  deposits  of  bauxite 
in  France,  manufacturers  could  produce  alumina  and 
Huoride  of  aluminium  at  a  less  rate  than  that  mentioned. 
Notwithstanding  the  great  difference  between  1b.  4]d. 
and  48.  lOJd. — the  sale  price  of  aluminium  in  France — 
which  left  a  large  margin  for  working  expenses  and  interest 
on  capital  invested,  certain  manufacturers  had  convinced 
Parliament  that  the  existence  of  that  industry  was 
threatened  by  the  Swiss,  who  employed  the  Heroult  process, 
which  was  also  used  by  the  Soci^^t^  Electro-M^tallur- 
giquo  Franvaise  at  Froges,  and  which  was  soon  to  bo 
worked  on  a  large  scale  at  Modane,  and  under  more 
favourable  conditions  than  obtained  in  Switzerland. 
The  result  of  the  efforts  of  those  manufacturers  was 
the  imposition  of  a  daty  of  Is.  3^.  per  kilogramme 
on  foreign  aluminium.  M.  HaubtmLhuu  mentions  this 
aa  showing  that  some  firms,  instead  uf  pushing  forward 
the  industry,  had  intrigued  in  the  lobbies  of  the  Chamber 
in  order  to  get  a  prohibitive  tariff;  but  notwithstanding 
this,  foreign  aluminium  is  beginning  to  be  imported, 
showing  that  under  less  favourable  conditions  the  Swiss 
are  doing  better  than  the  French.  M.  Haubtmann  considers 
by  the  utilisation  of  the  numerous  waterfalls  of  from 
100  h.p.  to  200  h.p.,  aluminium  could  be  cheaply  turned 
out  in  France,  and  that  works  of  average  importance  could 
place  on  the  market  aluminium  at  from  Ss.  dd.  to  Ss.  Sd. 
per  kilogramme,  or  even  less,  and  yet  realise  a  good  proHt. 
He  therefore  suggests  tho  establishment  of  small  works. 

Electrical  Coast  Commnnications. — Sir  Edward 
Birkbock,  chairman  of  the  National  Lifeboat  Institution 
and  a  member  of  the  Royal  Commisaion  on  Coast  Com- 
munications, visited  Ottawa  on  May  19  (says  a  Times 
telegram  from  New  York)  in  order  to  enquire  into  the 
Canadian  system  of  electrical  communications  on  the  coast 
for  life-saving  and  other  pur[)oses.  In  a  statement  made 
last  Friday,  ho  gave  au  account  of  the   result  of    his 
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enqoirieB  in  Canada  and  the  United  States.     He  said  thai 
Mr.  C.  H.  Tupper,  the  Dominion  Minister  of  Marine  am 
Fisheries,  described  fully  what  the  Government  had  dom 
and  what    it   intended  to   do   as   soon   as   the   necessai 
appropriations   had    been    made   by   Parliament    in    the 
matter  of    making   the   coast  communications  as  perfect 
as   it    was    possible    to    make    them    in    order    to  meet 
the  ever-increasing  trade   up  the   Gulf   of    St.  Lawrenctt^l 
during  the  season  of  navigation.     The  Canadian  Govem^^ 
ment  courteously  placed  the   steamer  *'  La  Canadienue  "  at 
Sir  E.  Birkbeck's  disposal,  and  he  proceeded  from  the  coa 
of  New  Brunswick  to  the  various  life-saving  stations 
the  Gulf  of  St.  Lawrence  as  far  as  the  island  of  Anticosti, 
near   which  a   large   number   of  coasting   vessels  as  well 
as    mail    steamers  pass  from    the    Straits  of    Belle    Isle. 
He   remarked   that    it    was    of    great    importance     that 
there    the    cable    and    coast   wires    for    life-saving   and 
mercantile   purposes   and   for  weather   reporting    should 
be    of    the    most    trustworthy    character.      The    coast 
on    the    north    was    high    and    without    harboiu^,   and 
on  the  south  low  and  dangerous.     Leaving  Canada  for  tho 
moment,  Sir  Edward  Birkbeck  proceeded  to  say  :  '*  When 
I  arrived  in  New  York,  the  United  States  Government,  at 
the  request  of  her  Majesty's  Government,  gave  me  every 
facility  for  a  thorough  inspection  of  the  life-saving  staiione 
and  their  system  of  working,  as  well  as  of  the  coast  tele- 
phonic arrangements  generally.     Yesterday  I  inspected  the 
various  stations  on  the  coast  of  New  Jersey,  and  the  work- 
ing of  the  telephone  for  life-saving  purposes  was  practicall 
illustrated  by  one  of  the  officials.     Every  station  within  tbi 
district  I  visited,  spreading  over  a  coast-line  of  more  th 
70  miles,  was   communicated    with    by   telephone.     Th( 
wire  is  carried  alon^  the  coast   from    station    to  statioi 
which  is  a  great  improvement  compared  with  the  systei 
now   being    established    in    England."     Kcverting    to  tl 
Canadian  service,  Sir  Edward    Birkbeck  said  :   '*  One 
the  most  striking  points  in  connection  with    the    systei 
at    present    in    force    on    the    coast    of    Canada    is    t' 
the    various     lighthouse-keepers    are    all    practical    teli 
graphists.       It    is     part    of      their      official     duty 
telegraph  twice  every  day,  reporting   not    only  the  faci 
concerning  every  vessel  signalling  her  numbers,  but  al 
any  communication  which  the  captains  of  the  passing  ahi; 
may  wish  to  have   reported  in   the  Canadian   newspapers, 
They  send  to  Toronto  twice  a  day  full  reports  regarding 
the  state  of  the  weather.     As  far  as  the  lighthouses  are  con- 
cerned, the   ordinary  telegraphic  instruments  are  in  use 
instead  of  tho  telephone.     The  number  of  first-class  bands 
employed  at  the  lighthouses  is  in  many  cases  two,  and  a 
the  most  three.     Therefore,  the  objection  raised  in  England 
that  tho  lighthousekcBpers  would  not  be  in  a  position  to  use 
the  telegraph  or  the  telephone  were  they  provided  falls  to  the 
ground.  ''  I  was  very  much  struck,"  added  Sir  E.  Birkbeck, 
'*by  the  fact  that  the  United  States  Government  disband  the 
staffs  at  the  live-saving  stations  from  May  1  to  September  1, 
with  the  exception  of  the  stations  on  the  Pacific   coast 
and  the  Great  Lakes.     Only  one  of  the  officials  is  kept 
at  each   life-saving  station  during  the  summer   months, 
but  the  telephone  is  still  maintained  in  constant  worlt 
ing  order,   and   many  commercial   and  private   messages' 
are  forwarded  throughout  tho  year  from  tho  life-savin, 
stations    to    the    nearest    telegraph    stations    for    trans-^ 
mission.      I  pur^>ose  concluding  my  enquiry  to-day  by  a 
consultation  with  the  principal  officials  at  the  office  of  the 
life-saving  department   in  New  York      The  valuable  in- 
formation I  have  gathered  will  be  reported  to  the  Koy 
Commission   on  Coast  Communications,  of  which  1  am 
member/'    Sir  E.  Birkbeck  \\\\\  rotiun  to  England  by  the' 
Cunard  steamer  "  Campania "  this  week. 
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THE  HEATING  AND  WELDING  OF  METALS. 

BY   \V.    U.   AVATKINSON,    M.LM.E.,    M,I.K,K.,   SHEFFIELD. 

(Ci/nchidrd  from  page  650.  J 


Tho  plant  necessary  for  welding  by  this  method  coasiats 
of  a  pritno  mover,  engine,  turbine,  etc.,  a  dynamo,  together 
with  the  regulating  resistances,  switches,  and  measuring 
instruments  shown.  By  using  a  secondary  battery,  how- 
ever, a  much  smaller  dynamo  and  engine  may  be  employed 
for  any  given  amount  of  work.  In  most  works  the  dynamo 
is  driven,  like  any  other  machine,  from  the  shop  shafting. 
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At  the  Coombs  Woo<l  works  of  Messrs,  Lloyd  and  Lloyd 
this  system  is  extensively  used  in  tho  manufacture  of 
wrought-iron  and  steel  pipes  and  fittings.  An  example  of 
the  work  done  by  them  is  shown  on  the  table,  and  other 
examples  are  shown  in  Fig.  5.  Their  plant  for  this  purpose 
consists  of  a  compound  horizontal  engine  giving  100  i.h.p.; 
four  Crompton  dynamos  giving  a  total  current  of  about 
500  amperes  at  150  volts  ;  a  large  secondary  battery,  con- 
sisting of  1,800  cells  of  the  Benardos  type^  one  plate  of 
which  is  shown  in  Fig.  G.  Each  of  these  cells  contain  nine 
lead  grids  about  Din.  by  Tin.,  each  of  which  is  filled  npwith 
lead  strips  corrugated  as  shown.  From  this  combined  plant 
a  current  of  1,500  to  1,700  amperes  may  be  obtained.  The 
regulating  resistances  are  necessary  to  render  the  arc 
sufficiently  stable.  Messrs.  Lloyd  and  Lloyd  estimate  that 
the  cost  of  the  work  they  do  by  this  method  is  only  one- 
fourth  the  cost  when  gaseous  fuel  is  used. 
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In  order  to  teat  the  strength  of  welds  made  by  the 
Benardos  system,  Messrs.  Lloyd  and  Lloyd  had  tested,  by 
Messrs.  Kirkaldy  and  Sons,  210  iron  and  steel  bars  of 
various  qualities  and  sizes  which  had  been  welded  elec- 
trically by  men  who  were  not  trained  blacksmiths  ;  50 
similar  bars  which  had  been  welded  by  tho  skilled  smiths 
of  a  neighbouring  firm  were  also  submitted  to  the  same 
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tests.     Tho  following  tablo  is  a  summary  of  tho  rosulls  of 
these  tests : 
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The  efficiency  of  the  electric  weld   averaged  88*5   per 
cent.,  and  of  the  hand  wold  80-8  per  cent. 
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The  distribution  of  the  current  at  the  Coombs  Wood 
works  for  the  different  processes  is  shown  below  : 

Amperee. 

Gyratine  carbon  machine 300 

Four  tables,  200  amperes  each 800 

One  welding  lathe -^Hl 

Two  mending  tables,  50  amperee  each lOO 

Four  lead  welderB,  15  amperee  each 60 

Lighting  of  building 150 

1,710 
The  gyrating  carbon  machine  is  the  invention  of   Mr. 
Howard,  of  Messrs.  Lloyd  and   Lloyd,  and   it  is  of  great 
service  for  special  work.     It  is  illustiatod  in  Fig,  7. 

Paper  read  before  the  Pbyaicol  Society  of  (^todgow  Univorsity, 


Fig.  8. 

IKBenardos  in  his  patent  specification  describes  several 
new  methods  of  building  up  girders,  etc.,  which  are  ren- 
dered yiosaible  by  means  of    the  electric  arc. 

Incandisc^  Method. — The  plant  necessary  for  this  method 
may,  besides  the  motive  power  plant,  consist  simply  of  a 
dynamo  constructed  so  as  to  give  a  large  current,  say, 
^0,000  amperes  at  a  pressure  of  U  or  2  volts.  Fig.  8  shows 
a  dynamo  of  this  type  with  the  welding-table  attached.  It 
is  obvious  that  this  arrangement  can  only  be  used  in  cases 
where  the  welding-table  can  bo  close  up  to  tho  dynamo, 
owing  to  the  great  cost  of  the  conductors  which  would  be 
necessary  to  conduct  this  enormous  curretit  a  distance  of 
even  a  few  yaiTls, 

Another  arrangement  consists  of  au  ordinai'y  dynamo 
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combined  with  a  secondary  battery,  the  colls  of  the  battery 
being  charged  in  series  and  discharged  in  parallel.     For 
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some  purposes  this  is  a  very  convenient  arrangement,  but 
has  the  same  drawback  as  the  last  oaethod — viz.,  that  the 
welding-table  must  be  close  to  the  battery. 
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A  third  anungement,  and  the  one  which   is  generally 
adopted,  consists  of  an  alternating-current  dynamo  giving 
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sheet 


current  at,  say.   300  volts  ;  a  transformer,  to   which   the 
welding-table  is  attached ;  and  a  current  regulator  in  the 


form  of  a  choking  coil  which  is  inserted  in  the  prinury  _ 

circuit  between  the  dynamo  and  the  transformer.     Figs.  9,  fl 
10, 11, 12,  and  13  show  different  views  of  these  welders  and 
of  the  transformers  used  in  connection  with  them. 

The  great  advantages  possessed  by  this  method  of  weld- 
ing over  every  other   kind  are — uniform  heating  of  the 
sections  being  welded,  easy  and  perfect  regulation  of   tl 
temperature    to    suit  various    metals  or  alloys,  absolutaj 
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freedom  from  dirt  of  any  kind — c.f/.,  fuel,  oxides,  gases, 
etc.  Another  gi'eat  advantage  posseesed  by  this^  as  well  as 
by  the  other  systems  of  electric  welding,  is  that  it  allows 
inspection  during  the  process  of  heating. 


STEEU  CHAIN   46.200 
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BRASS  &  I  RON    4-4.380 
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REFfNED   IRON  4^000 
Fio.  14. 

The  following  is  a  list  of  metals  and  alloys  which  have 
been  Buccessfullj  welded  by  this  method  :  Iron — wrought, 
cast^  malleable,  and  case  -  hardened  ;  steel — all  kinds  ; 
copper — cast, rolled, drawn;  brass — cast,  rolled, drawn; delta 


Fig.  16. 

metal;  alumimum  ;  silver;  gold,  platin  um  ;  lead,  tin,  rinc, 
nickel,  cobalt,  manganese;  magnesium,  bismuth,  iridium; 
bronze— aluminium,  phosphor,  silicon,  etc. ;  gunmetal ; 
gold  to  platinum,  iron  to  steel,  lirass  to  iron,  copper  to  iron, 
bronze  to  iron,  German  silver  to  iron,  German  silver  to 
brass,  copper  to  brass,  lead  to  tin,  tin  to  zinc,  brass  to  tin, 
gold  to  silver,  silver  to  platinum.  Broken  twist  drills  have 
been  mended,  and  tool  steel  forged  on  to  common  steel  for 
turning  tools,  etc.      A  bar  Jin.  diameter  has  been  con 
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-  Specimens  on  the  table  show  examplea  of  this  type  of 
welding.  Fig.  14  shows  other  examplea.  The  cost  of  welding 
by  this  system  is  certainly  less  than  the  cost  of  hand 
welding  or  brazing,  and  the  amount  of  work  which  can  be 
turned  out  per  man  is  enormously  increased  by  it. 
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The  third  system  patented  by  Coffin  may  be  described 

as  a  combination  of  the  other  two,  for  the  initial  beating  is 
done  by  forming  an  arc  between  the  ends  of  the  rods  to  be 
welded,  in  order  to  easily  obtain  the  high  resistance  due  to 
high  temperature,  previously  explained  j  and  when  the  ends 
have  become  heated  in  this  way  they  are  brought  into  con- 
tact, and  a  large  low-pressure  current  sent  through  the 
junction  to  complete  the  weld. 

Coffin  has  proposed  several  other  methods,  in  one  of 
which  he  interposes  a  thin  sheet  of  mica  partially  between 
the  ends  to  be  welded,  in  order  to  increase  the  resistance 
locally.  He  also  proposed,  as  Werdermann  did  in  18T4 
for  splitting  rocks,  etc.,  to  use  the  blowpipe  actioti  of 
■      the  electric  arc  when  under  the  influence  of  a  magnet. 

I  It  is  stated  that  by  Coffin's  method  a  lin.  bar  can  be  welded 
with  the  current  direct  from  a  dynamo  driven  by  a  1-h.p, 
engine.     Three  of  Coflin's  machines  are  illustrated  in  Figs. 

116,  16.  and  17. 
In  welding  by  any  of  the  above  systems  the  fibrous  state 
is  destroyed,  but  can  be  restored  by  hammering  in  the  case 
of  iron,  etc. 


PROF.  PERRY'S  ELECTRICITY  METER. 


I 


We  illustrate  herewith  a  new  electricity  meter  invented 
by  Prof.  John  Perry,  F.R.S.,  and  manufactured  by  Messrs. 
Johnson  and  Phillips.  The  meter  is  dependent  on  the 
well-known  law  of  the  rotation  of  a  conductor  bearing  an 


electric  current  when  placed  in  a  strong  magnetic  field ; 
but  has  certain  special  features  which  obviate  the  dii- 
advantages  hitherto  found  in  meters  of  this  type. 

The  magnetic  field  is  exceedingly  strong,  and  is  formed 
of  a  number  of  magnets,  either  electromagnets  or,  prefer- 
ably, permanent  magnets^  arranged  in  concentric  manner 
80  aa  to  have  one  interior  pole  surrounded  by  an  exterior 
concentric  pole  with  a  small  interspace  between.  This 
space  is  filled  with  mercury,  and  in  this  is  placed  a  revolving 
copper  cup,  like  an  inverted  claret  cup,  of  thick  copper, 
which  when  the  current  passes  revolves  under  the  reaction 
upon  the  magnetic  field.  This  cup,  instead  of  being  bare 
copper,  is  enamelled  over  all  the  surface,  save  at  the  bottom 
tip,  where  it  is  nickelled  \  the  electric  circuit  is  therefore 
extremely  short,  and  all  parts  are  made  so  that  the 
electrical  resistance  is  very  small. 

In  order  to  obtain  the  desiied  effect  that  the  rotation, 
and  therefore  the  reading  on  the  dials,  shall  be  proportional 
to  the  current,  it  is  necessary  to  oppose  the  rotation  of 
the  copper  in  some  way.  Instead  of  relying  upon  liquid 
friction,  which,  by  reason  of  change  of  viscosity 
of      liquids     at      varying     temperature,     is      not     con- 


Perrya  Electric  Ueter. 

stant.  Prof.  Perry  uses  the  magnetic  resistance  of 
Foucault  currents.  As  will  be  seen  in  the  rough  diagrams 
of  the  meter  given,  the  magnets  are  not  made  of  even 
surface,  but  are  recessed  in  slots,  so  that  there  are  points  of 
very  strong  magnetic  field  and  then  points  of  much  weaker 
field  all  the  way  round.  The  movement  of  any  portion  of  the 
copper  cup  from  strong  to  weak  field  generates  Foucault 
currents,  and  the  resistance  to  motion  so  obtained  is  so 
much  etroriger  than  the  resistance  by  liquid  friction  as  to 
render  the  variation  in  this  latter  practically  negligible.  In 
practice  the  readings  by  this  meter  are  constant  for  all 
temperatures  and  proportional  at  all  loads. 

The  moving  parts  are  mounted  on  jewelled  pivots,  and 
the  meter  starts  under  the  smallest  current.  A  great 
advantage  is  that  the  mercury  need  not  be  specially 
prepared,  and  a  little  dirt  or  dross  exerts  no  deleterious 
effect  on  the  registration,  unlike  other  meters,  the 
mercury  in  which  must  be  distilled  and  kept  pure  or  the 
reading  alters  There  are  few  and  simple  working  parts. 
I  The  meter  works  at  a  slow  speed    and  through  a  wide 
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range.  It  is  readily  and  easily  calibrated  ;  it  may  be  left 
out  of  use  for  long  periods  without  alterationi  and  needs 
DO  careful  correction  of  errors,  as  the  forces  acting  are  very 
great,  yet  balanced.  It  needs  no  winding  up,  the  action 
being  entirely  electric.  There  are  no  briisheB,  and  no  con- 
tacts other  than  the  mercury  contacts.  Indeed,  the  only 
possible  objection  is  that  mercury  is  used  ;  but  as  it  is  uot 
necessary  for  this  to  be  absolutely  clean,  and  as  the 
mercury  is  all  boxed  in,  this  is  in  reality  no  practical 
objection.    There  is  nothing  to  get  out  of  order,  and  the 


Dfagnm  or  Ferry'i  Meter. 

meter  occupies  very  little  space.  All  the  parts  are  well 
insulated.  All  ordinary  sizes  of  meters  mil  be  made,  and 
the  30  and  60  ampere  sizes  are  now  being  produced,  special 
machinery  having  been  put  down  by  the  makers. 

A  word  as  to  the  magnets  used  will  be  interesting.  One 
objection  to  the  use  of  permanent  magnets  is  the  gradual 
decrease  of  strength  often  noticed  by  lapse  of  time.  This 
is  obviated  in  an  ingenious  way.  The  blocks  of  separate 
magnets,  in  hardened  steel,  are  put  together,  and  a  coil  is 
placed  in  the  interior.  The  magnet  poles  are  connected 
across  the  top.  An  enormous  current,  sufficient  to  make 
the  coils  white  hot,  if  continued,  is  passed  through  for  about 
10  seconds  only,  and  this  magnetises  the  steel  bars  to  their 
utmost  capacity.     The  current  is  broken,  and  the  temporary 


h 


Plan  of  MagnfiU. 

yoke  is  withdrawn.  The  magnetism  then  drops  consider- 
ably— but  then  slightly  increases.  The  permanent  state  so 
obtained  has  a  tendency  still  more  to  slightly  increase,  and 
this  balances  the  ordinary  tendency  for  the  magnetism  to 
diminish  by  lapse  of  time.  Magnets  have  been  made  which 
after  five  years  have  not  shown  an  error  of  more  than  one- 
tenth  of  1  per  cent. 

The  meter  is  mounted  in  a  strong  watertight  case,  with 
plain,  easily-read  dials,  the  units  being  shown  on  a  larger 
scale  than  the  tens  and  hundreds  and  thousands.  The  con- 
tacts for  the  mains  have  had  special  attention   paid  them, 


80  OS  to  be  easy  of  connection,  at  the  same  time  making  a 
good  mechanical  piece  of  work.  The  workmanship  is  of 
the  best,  and  great  accuracy  is  guaranteed. 


AN    AUTOMATIC   SWITCH    FOR  TRANSFOBMERS, 


Discussions  on  transformers  have  during  the  past  few 
years  hinged  on  the  possibility  of  so  designing  the  appa- 
ratus that  the  loss  at  low  load  would  bo  small.  Up  to  the 
present  there  is  a  constant  waste,  whether  the  transformer 
secondary  has  lamps  on  the  circuit  or  not.  Messrs.  New 
and  Mayne  have  long  been  experimenting  with  an  auto- 
matic switch  that  shall  shut  off  the  transformer  when  it 
has  no  load  upon  it,  and  put  it  on  as  soon  as  the  smallest 
load  comes  on.  Of  course  an  apparatus  such  as  this  only 
stops  the  waste  at  no  load,  but  where  transformers  are 
used  in  each  house  this  will  prove  a  great  saving,  and  no 
doubt  this  apparatus  will  receive  very  careful  attention. 

In  the  form  shown  and  explained  a  weak  primary 
battery  is  employed  to  supply  the  required  energy  to 
start  the  instniment — i.e.,  to  switch  on  the  primary  and 
secondary  circuits  when  the  first  light  is  switched  on — but 
it  is  intended  to  substitute  for  this  in  practice  a  small  con- 
denser, arranged  across  the  terminals  of  the  high-tension 
switch.  This,  however,  but  very  slightly  alters  the  construc- 
tion of  apparatus.  The  switch  will,  it  is  stated,  work  well 
with  two  ordinary  No.  2  Leclanch^  cells,  and  will  auto- 
matically switch  on  and  off  when  an  8-c.p.  lOO-volt  lamp 
only  is  used. 

The  switch  is  shown  in  detail  in  Fig.  1,  in  which  B  is  a 
brass  lever,  which  is  capable  of  movement  from  position 
shown  to  dotted  position  about  a  steel  spindle,  a.  This 
lever,  B,  carries  at  the  short  but  heavy  end  a  brass  taper 
plug,  7?,  which  is  insulated  from  the  l«ver,  though  capable 
of  slight  upward  and  downward  movement,  which  is  pressed 
downward  into  a  conical  seat,  S  and  S^  and  kept  tight  by 
means  of  a  spiral  spring  when  the  heavy  end  of  the  lever  is 
down — 1>.,  when  the  switch  is  "on."  This  brass  plug,  », 
completes  circuit  from  S  to  S^  when  in  its  seat,  and  thus 
forms  the  low-tension  or  secondary  switch,  as  will  be  seea 
later  on, 

The  lever,  B,  also  carries  a  pin  on  the  other  aide  of  iu 
fulcrum,  which  comes  into  contact  with  an  insulated  spring, 
n-,  when  the  lever  assumes  its  dotted  position.  At  this 
end  of  lever  there  is,  attached  by  a  pin,  an  insulator  con- 
nector, /%  which  gives  a  vertical  movement  to  an  insulator 
ebonite  shutter  when  the  lover  moves.  This  shutter  is  seen 
in  detail  in  Fig.  2,  and  its  action  is  to  bring  t  and  t^  into 
contact  when  it  rises  by  means  of  the  shoulders,  m'*,  which 
raise  t  and  t^  and  allow  them  to  join  through  the  space,  M^. 
This  forms  the  high-tension  switch  of  the  apparatus,  further 
details  of  which  are  as  follows  :  T  and  T^  are  the  high- 
tension  or  primary  terminals,  which  are  attached  to  square 
brass  rods,  whichjend  in  movable  pieces,  t  and  t^,  pivoted 
at  (^  in  such  a  way  as  to  be  able  to  interlock,  as  shown. 
These  brass  parts  are  sandwiched  between  two  parallel 
slabs  of  ebonite,  and  the  two  sides  of  the  switch  are 
arranged  in  such  a  way  and  at  such  distance  apart  to 
allow  the  shutter,  M,  to  travel  freely  up  and  down.  Stops 
prevent  /  and  t^  from  moving  through  too  great  an  angle. 

Connected  also  to  this  lever,  B,  as  shown,  is  a  spiral 
steel  spring,  Q,  whose  other  end  is  attached  to  a  laminated 
iron  core,  P  (which  is  preferably  made  taper  as  shown), 
which  slides  freely  in  a  solenoid  (also  wound  taper),  R^ 
Connected  by  a  chair  or  cord,  L,  over  pulleys,  6*  to  P*, 
is  another  similar  core,  P^,  which  is  so  constructed  as  to 
be  held  by  the  catch,  m.  This  cord,  h,  passes  through 
the  centre  of  a  circular  brass  plate,  />-,  which  camea 
four  conical  plugs,  C,  C^,  C^,  and  C^,  by  means  of 
loose  pins,  with  heads  as  shown.  These  loose  pins 
are  of  such  lengths  that  C  is  shorter  than  C^  by  a 
fraction— say,  -jig-th— C^  than  0^,  and  C^  than  C^.  The  result 
of  this  is  that  when  P^  raises  b'\  then  one  plug  aftor  the  other 
becomes  raised.  Attached  to  the  top  of  R^  are  four  brass 
divided  seatings,  into  which  the  four  brass  plugs  fall  and 
fit  when  P^  no  longer  supports  b-.  These  seatings  are  so 
arranged  and  divided  that  when  the  plugs  are  down  a 
through  electrical  connection    is  established  between  the 
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first  and  last  brass  piece.  When,  however,  plug  C  is  raised, 
the  resistance  d,  which  is  connected  as  shown  in  Fig.  3, 
becomes  placed  in  this  circuit.  When  C^  is  raised,  d^  is  in 
circuit;  when  C^  is  raised  d^  is  also  in  circuit,  and  when  C^ 
is  raised  circuit  is  broken.  This  reduces  6[)arldng.  The 
core  P-  travels  in  the  solenoid  R'-,  when  core  P^  travels 
in  the  solenoid  R^  K  is  a  spiral  spring  attached  to  P^  to 
reduce  the  shock  of  B  rising,  and  also  to  tend  to  start  P^ 
upward. 


connected  to  two  arms,  /  and  p,  which  are  set  at  an 
angle  of  45deg.  to  each  other ;  the  arm  /  has  a  link,  P^ 
pinned  to  it,  which  is  so  arranged  as  to  bo  lifted  by  the  levari 
B,  rising  trom  dotted  position,  a  spring  compression  being 
interposed  to  prevent  too  sudden  a  movement  of  /;  the 
arm  p  is  connected  by  a  link  to  the  catch,  7/1,  in  such  a 
way  that  when  /  is  at  the  top  position  m  is  in  a  catching 
position,  and  when /is  at  bottom  position  in  is  withdrawn. 
This  wheel  with  arms,  /  and  p,  is  able  to  revolve  through 


I 


I 


' 


FIO.  1.— DeUUi  o(  Svltch. 


A  is  a  train  of  clockwork  having  a  large  and  heavy 
balance  wheel,  and  /  ia  an  oiiiinary  horseshoe  electro- 
magnet, wound  with  many  turns  of  fine  wire,  which  when 


excited   withdraws  a   brake,  ^,  by   means   of  <\    balanced 


Fio.  2.  -  Front  mil  SMe  Elevation  of  fthntter. 

armature,  r\  from  said  balance  wheel,  the  adjustable 
weight,  «!\  tending  to  press  it,  e,  against  the  balance  wheel. 
The  ilowest  running  wheel   of  this  train,  A,   ia   firmly 


an  angle  of  90deg.  The  catch,  m,  is  so  arranged  that  P^ 
can  always  pass  it  downwards  only.  Attached  also  to  these 
arms,  /  and  p,  with  wheel  centre  is  a  steel  main  spring, 
whose  other  end  is  securely  fixed  to  framework  of  train,  in 
such  a  way  as  to  tend  to  bring  /  downwards  about  its 
centre.  E  is  a  secoTid  train  of  clockwork  wheels,  with  a 
heavy  balance  wheel,  against  which  a  steel  spring,  A,  tends 
to  preaa.  Connected  to  /*  by  a  pin  is  a  link,  /*\  which  has 
a  slot  at  its  further  end,  in  which  works  a  pin  attached  to 
lever,  B.  This  pin  and  link  h^  ia  so  arranged  that  the 
spring,  h,  presses  the  brake,  ^,  against  the  balance  wheel, 
except  when  the  lever,  B,  is  "  on  '—i.e.,  in  position  shown. 

This  train  of  wheels,  E,  is  so  arranged  that  when  the 
lever,  B,  rises  to  dotted  position  it  carries  the  arm  k-  up 
with  it  to  position  shown,  Fig.  1,  thus  winding  up  a  main 
spring,  but,  owing  to  a  ratchet  wheel  and  pawl,  not  moving 
the  train  of  wheels  round  ;  attached  to  this  arm  h\  at  an 
angle,  as  shown,  is  a  second  short  arm,  A^,  which  by  means 
of  link  h*,  in  moving  from  horizontal  to  vertical,  withdraws 
a  catch,  I  and  w\  which  catch  holds  the  lever  in  its  bottom 
position  as  shown.  This  catch,  m\  ia  so  arranged  as  always 
to  allow  lever  to  pass  it  downwards  only. 

R-  is  a  aolcnoi^l  of  few  turns  of  stout  copper  wire,  R.C.C., 
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which  when  aatoall  current  paBSes  through  it  drawa  down 
a  ioft  iron  tube  or  core,  r**,  which  is  held  by  the  spring,  g,  and 
regulating  screw,  g^,  which  is  rigidly  connected  to  a  pivoted 
arm,  g\  This  arm,  ?',  haa  attached  to  it  the  brake,  g^^  and 
it  will  be  seen  that  depre33ing  r^  will  apply  the  brake,  g^,  to 
the  balance  wheel  of  £. 

Having  now  described  the  various  parts  of  the  instru- 
ment, we  will  consider  a  full  cycle  of  its  action  : 

Fig.  1  shows  the  positions  of  all  parts,  except  lever  (which 
ihould  be  in  doitea  position),  high-tension  switch  (which 
should  be  ofl),  low-tension  switch  (which  should  be  off),  ii^ 
and  n^  (which  would  be  in  contact),  and  spring  h  (which 
would  be  passing  g^).     Pig.  3  shows  the  connections. 

When  a  light,  S^  is  switched  on,  a  current  flows  from 
primary  battery,  D,  through  L  and  fuse,  Z,  to  S*'  lamp,  and 
returns  through  L-,  ?*,  S^  R,  n,  r,  and  h'  to  battery,  this 
energised  magnet,  r,  which  releases  the  balance  wheel  of  A» 
allowing  its  spring  to  withdraw  the  catch,  m,  and  thus 
releasing  P-.  The  lever,  6,  then  falls,  due  to  its  weight,  to 
position  shown  on  Fig.  1,  taking  with  it  the  spring,  Q,  P\ 
and  P^.  It  thus  makes  primary  and  secondary  switches, 
breaks  n'  and  n^  contact,  and,  finally,  when  held  by  catch 
m\  withdraws  h  from  g^. 


fio.  3.— ConnvcttoDi. 

It  will  then  be  seen  that  the  primary  circuit  to  trans- 
former is  complete,  that  the  secondary  circuit  of  transformer 
through  L^,  S,  S^  r*,  and  lamps,  S^,  is  made,  and  that  a 
second  circuit  in  series  with  the  latter  is  also  made  through 
L\  S,  S\  C=,  C2,  C».  C,  R-,  R\  L,  and  fuse  Z.  This  last 
current  circuit  energises  R^  and  R-  in  such  a  way  that  their 
cores  are  driven  back  to  original  positions — those  shown, 
where  catch  m  again  holds  P- ;  as  A.  bos  been  reset  by  lever, 
B,  raising/^  and  P^  raises  P,  breaking sparklessly  this  actu- 
ating circuit.  The  spring,  Q,,is  now  attempting  to  lift  lever, 
B,  to  its  dotted  position,  but  cannot  do  so  owing  to  the 
catch  m^  holding  it. 

When  now  the  last  light,  S^  is  switched  off  current  ceases 
to  flow  through  r^,  and  con83quently,  as  f^  ia  released,  g'^  rises 
with  ?^,  withdrawing  the  brake,  ^,  from  clockwork,  E.  The 
spring  of  £  then  moves  the  train,  E,  and  in  so  doing  mMs  with- 
drawn, releasing  B,  which  assumes  the  dotted  position  once 
more.  The  lever,  B,  in  rising  rewinds  clockwork,  E,  by 
means  of  arm  h\  and  also  resets  mechanism  for  another 
c^c)e  oi  Actions, 


AYRTON  AND  MATHER'S  ELECTROSTATIC  VOLT 
METER. 

For  the  last  three  or  four  years  Prof.  Ayrton,  in  con- 
junction with  Mr.  Mather,  has  been  experimenting  with 
view  to  the  construction  of  a  trustworthy  and  accural 
electrostatic    voltmeter    for    the    measurement    of    h: 
presstu-e.    There   can    be    no   question   about   the  gr< 
advantage  of  placing  an  electrostatic  voltmeter  direct 
the  high-pressure  mains,  over  the  clumsy  expedient  f] 
quently  employed  of  wasting  power  in  transforming  dowi 
the  pressure  to  suit  the  range  of  a  low-pressure  hot-wi; 
voltmeter,  which  can  only  give  a  reading  by  wasting 
great  deal  more  power. 

An  increasing  need  is  therefore  felt  for  an  electrostatic 
instrument  prompt  and  accurate  in  its  indications,  and 
safe  both  from  liability  to  internal  injury  caused  by  the 
pressure  it  measures,  and  from  risks  of  causing  dangerous 
shocks  to  persons  handling  the  instrument  when  in  use. 
To  fulfil  the  requirements  of  the  engineer,  it  should  also 
have  a  bold  scale,  be  suitable  in  form  for  fixing  on  a 
switchboard,  and  be  quite  unaffected  by  the  cleaning  of 
the  glass  or  the  proximity  of  other  bodies,  whether  elec- 
trified or  not. 

Many  instruments  were  constructed  by  the  inventor%^ 
some  with  spring  or  torsional  control,  others  controlled  b; 
gravity ;  after  exhaustive   tests   the  style   of  instrument 
which  fulfilled  the  conditions  best  was  selected,  and  in  its 
final  form  it  is  shown  iu  Fig.  1. 


« 


it      il 


The  working  parts  of  the  instrument  are  shown  diagm 
matic&Uy  in  Fig.  2,  in  which  the  parts  A,  B,  G  are 
fixed  inductors,  corresponding  to  the  quadrants  of  an 
electrometer.  These  inductors  are  curved  brass  plates, 
whose  edges  and  comers  are  carefully  rounded  to  prevent 
sparking.  They  are  connected  together  by  the  plate  D, 
and  fixed  in  an  inner  case,  from  which  they  are  highly  insu- 
lated. The  **  needle,"  E  F,  consists  of  two  thin  curved 
aluminium  plates  concentric  with  the  staff,  G,  which  carries 
them.  These  plates  are  drawn  into  the  space  between  the 
inductors  by  the  olectroatatic  attraction  between  them. 
Being  curved  they  have  the  advantage  over  flat  plates  in 
stretigth  and  lightness,  their  moment  of  inertia  is  small,  so 
tbat  the  needle  takes  its  position  of  equilibrium  rapidlTi 
and  as  the  peripheries  and  spokes  of  the  needle  are  maaft 
out  of  one  piece  of  aluminium,  the  electric  conductivity  is 
perfect,  and  the  voltmeter  accurately  measures — direct  or 
alternating — the  pressures  of  any  frequency.  The  needle 
counterpoised  by  the  hand,  and  controlled  by  a  weigl 
attached  to  an  arm  on  the  staff,  so  as  to  bring  the  band 
zero ;  it  is  finely  pivoted  in  jewels  and  works  in  a  frai 
attached  to  the  circular  brass  plate  seen  near  the  top  cff  t! 
dial.  The  working  parts  can  thus  be  easily  removed  bodilyj 
The  needle  is  in  connection  with  the  dial,  which  carries  thi 
inner  case  containing  the  inductors,  the  latter  being  higbl, 
insulated.  From  the  inductors  an  insulated  spring  reachi 
downwards  alongside  a  similar  spring  attached  to  the  inner 
case  J  these  springs  make  contact  with  the  terminals. 
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The  dial  is  supported  OD  ebonite  pillars  and  surrounded 
by  a  bezel  ring  of  ebonite  which  prevonts  contact  with  the 
outer  case ;  the  latter  is  therefore  entirely  insulated  from 
the  circuit. 

Each  terminal,  of  which  a  sectioo  is  shown  in  Fig.  3,  is 
cased  in  ebonite,  so  that  a  person  connecting  up  cannot 
receive  shock  from  it.  The  hollow  ebonite  portion,  A  A, 
contains  a  brass  block,  E,  ombedded  near  its  outer  end  and 
covered  by  an  ebonite  nipple  ;  the  block  is  tapped  for  the 
set-screw,  F,  which  holds  the  wire  in  place.  The  part  of  A 
which  projects  into  the  case,  into  which  it  screws  at  B, 
contains  a  fuse  of  platinum-silver  'OOlin.  diameter,  enclosed 
in  a  glass  tube  with  metal  caps  to  which  it  is  connected. 
They  make  contact  with  the  block,  E,  at  one  end  and  the 
spring  cap,  D,  at  the  other.  The  cap,  D,  makes  contact  io 
turn  with  the  connecting  spring  mentioned  above.  The 
fuses  are,  therefore,  very  easily  replaced. 

To  enable  the  instrument  to  be  easily  disconnected  from 
the  mains  when  necessary,  a  switch  is  provided  j  the  handle 
seen  on  the  left  side  of  the  instrument  is  attached  to  a 
cam-shaft,  and  turning  it  down  raises  the  springs  from  the 
ca^is,  D,  of  the  terminals,  and  so  diaconnecbs  the  instrument 
from  the  mains ;  it  then  short-circuits  the  inductors  and 
needle,  bringing  them  to  the  same  potential. 

A  spark  gap  is  arranged  inside  the  voltmeter  ;  before  the 
instrument  is  sent  out  it  is  tested  at  considerably  above 
the  working  pressure  for  sparking  between  the  needle  and 
inductors,  the  gap  is  then  adjusted,  so  that  in  case  of 
abnormal  rise  of  pressure  sparking  will  occur  at  the  gap 
and  produce  no  damage. 
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Fin.  2. 


Fio.  3. 


A  device  is  provided  whereby  the  engineer  may  see  at  a 
glance  whether  the  working  pressure  is  being  maintained  j 
it  consists  of  an  index  below  the  scale  (seen  to  the  right  of 
Fig.  1),  adjustable  by  a  crown  wheel  and  pinion  at  the  top 
of  the  instrument.  It  can  be  thus  seen  at  a  distance 
whether  the  pressure  is  right — that  is,  whether  the  hand  and 
index  coinciae.  When  the  index  is  turned  ae  far  as  it  will 
go  to  the  left,  it  clamps  the  needle  for  travelling. 

The  scale  has  a  radius  of  Gin.  and  a  length  of  lOin.^  thus 
giving  a  bold  open  scale  whose  clearness  is  enhanced  by 
the  dead-white  silver  of  the  dial  The  external  diameter 
of  the  instrument  is  12in.  The  instruments  at  present 
made  are  suitable  for  circuits  at  500,  1,000,  2,000,  and 
2,400  voJta,  the  range  being  very  open  near  the  working 
pressure.  By  differently  shaping  the  inductors  an  equally- 
divided  scale  may  be  obtained  when  desired.  The  instru- 
ments are  made  by  Mr,  Paul,  of  Hatton-garden. 


REVIEWS. 


Lighting  and  Power  DUtnimUon.  Part  II.  By  W. 
Pkkrkn  Maycock,  M.I.M.E.  With  85  illustrations.  Price 
28.  6d.     Whittaker  und  Co. 

The  student  of  dynamo  construction  requires  a  certain 
well-defined  psychological  process  to  be  followed  in 
instructing  him.  The  teacher,  as  a  rule,  being  himself  in 
the  possession  of  the  information  from  experience,  but 
usually  having  forgotten  his  own  desires  when  learning, 
doe^  not  and  often  canitot  quite  put  himself  in  the  position 
of  the  enquirer,  to  see  what  are  the  things  the  learner 
wants  to  know  first,  and  in  what  order  does  he  want  to 
know  them.  The  process,  we  imagine,  should  be  somewhat 
of  this  kind :  First,  to  point  ont  a  typical  machine  of  the  most 
usual  kind  ;  show  experimentally  what  it  can  do  ;  then  on 
what  principles  its  action  is  based,  with  exporimenta  to 
prove  these  principles  ;  after  this,  an  analysis  piece  by 
piece  showing  where  the  mind  of  man  has  modified  here, 
inserted  dodges  there,  built  up  in  this  manner  and 
simplified  in  this  or  that  way — all  for  a  required  result  to 
be  obtained — a  result  that  may  be  different  for  different 


purposes.  For  dynamos,  these  are — Direct  current  :  («) 
constant  potential  and  varying  current ;  (b)  rise  of  poten- 
tial to  compensate  for  increase  of  load ;  (c)  constant 
current  and  varying  pressure.  For  alternate  current :  (d) 
high  potential  for  transforming  down ;  and  {()  low  poten- 
tial for  transforming  up — at  various  periodicities  of  alterna- 
tion. Separating  out  the  simplest  form  of  direct^urrent 
machine,  examples  can  be  given  of  several  of  the  best-known 
makes,  generalising  to  show  that^  different  as  they  look, 
the  same  elementary  principles  run  through  all,  modiSed 
by  considerations  of  (a)  material  usedj  (5)  cheapness  of 
construction,  {c)  space  to  be  taken  up,  (i)  speed  and  facility 
of  driving,  etc.  Having  obtained  the  general  outlook,  a 
special  example  of  a  perfectly  usual  kind  should  be  taken, 
and  the  method  of  "  calculating "  and  designing  this 
dynamo  should  be  given,  in  detail,  explaining  the  various 
difficulties  as  they  arise,  reducing  the  question  of  design- 
ing a  machine  to  its  simplest  essence  :  (a)  direct,  (h)  alter- 
natecurrent  machines  for  working  at,  say,  100  volta. 
Being  then  in  the  position  to  know  what  the  various 
manufacturers  were  driving  at  in  making  their  different 
machines,  thesomachines  themselves  might  be  nowillustrated. 
analysed,  calculated  afresh,  with  full  interest  and  apprecia- 
tion on  the  part  of  the  student — who,  it  is  to  be  feared,  would 
only  be  puzzled  by  the  number  of  variations  in  type  if 
given,  simply  as  so  many  examples  to  study,  at  the  begin- 
ning. The  questions  of  magnetic  circuit,  winding,  E.M.F., 
and  current,  characteristic  curves,  the  efficiency,  and  so 
forth — the  main  problems  of  dynamo  construction — all 
come  in  a  perfectly  predetermined  order  to  the  designer  of 
dynamos ;  and  the  explanations  of  them  should  come  in  an 
equally  predetermined  order  for  the  consideration  of  the 
student.  In  the  book  before  us  we  cannot  perceive  that  this 
attitude  of  mind  on  the  part  of  the  pupil  has  been  suffi- 
ciently considered.  It  is  true  we  have  a  fine  set  of 
examples  of  the  usual  types  of  dynamos  ;  but  more  as  a 
list  than  as  an  ordered  grouping,  illustrating  principles  of 
construction.  For  instance^  the  essential  principles  regu- 
lating construction  of  alternators  are  hardly  made  to  stand 
out  fur  all  types  in  the  chapter  on  alternators.  The  ques- 
tion of  characteristic  curves  is  dealt  with,  but  it  would 
have  been  easy  for  the  need  which  called  for  these  curves, 
and  the  usefulness  of  them  in  actual  work,  to  have  been 
more  forcibly  brought  before  the  view.  Efficiency,  again, 
dismissed  here  in  a  paragraph,  being  one  of  the  most 
important  considerations  of  dynamo  construction,  might 
have  been  treated  in  full,  showing  actual  practical  methods 
of  taking  the  efficiency  of  machines. 

The  chapter  nn  incandescent  lamps  is  sufficiently  clearly 
given,  and  furnishes  the  information  required.  The  arc 
lamp,  however,  might  have  been  illustrated  in  diagram  for 
the  various  typos.  The  descriptions  of  the  Brush,  Brockie- 
Pell,  and  Midget  lamps  are  full,  but  might  have  been  edited 
to  appeal  to  the  intelligence  of  a  person  presumably  know- 
ing nothing  about  the  question.  As  it  is,  the  descriptions 
are  accurate,  but  too  much  like  those  in  a  patent  specifica- 
tion or  in  a  trade  circular,  where  readers  are  supposed  to 
be  technically  cognisant  of  the  principles  and  even  the 
details  of  various  types.  The  dynamo  illustrations  are  too 
often  merely  perspective  views — pretty,  bub  not  so  instruc- 
tive to  embryo  engineers  as  working  drawings  and  diagramsj 
some  of  the  latter  are  given,  but  for  the  least-known  makes 
of  machine. 

The  questions  added  to  the  chapters  are  here  for  the 
most  part  sufficiently  practical,  though  there  might  easily 
be  inserted  others  even  more  necessary  :  for  instance,  as  to 
considerations  for  designing  dynamos  for  special  circum- 
stances; density  of  current^  rise  of  temperature;  how  toteit 
for  efficiency  ;  the  necessity,  or  otherwise,  of  having  resistr 
ancos  for  working  arc  lamps,  alternate-current  arc  lamps, 
and  so  forth,  met  with  constantly  in  actual  work.  The  book 
is  well  printed,  and  the  illustrations  well  and  clearly  drawn. 
Fart  III.  of  the  work  is  promised  shortly,  and  deals  with 
accumulators,  transformers^  central  stations,  switches,  and 
measurement.  Although  not  to  be  considered  yet  as  an 
ideal  introductory  text- book,  it  contains  the  material  for  a 
useful  introduction  to  electrical  engineering.  It  is  probable 
there  will  be  a  good  sale^  and  in  a  further  edition  a  com- 
plete overhaul,  like  that  given  by  Prof.  Thompson  to  his 
more  advanced  work,  would  place  Mr.  Haycocks  text-book 
in  an  extremely  useful  position. 
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METERS. 
Where  is  the  perfect  electric  meter  ?  is  a  question 
asked  of  electric  supply  companies  by  private 
customers,  of  manufacturers  by  the  companies,  and 
of  inventors  by  the  manufacturers.  We  have  seen 
some  sufficiently  good  meters  selling  well  on  the 
market — from  Germany,  the  Ajron  ;  firom  Franoep 
Frager  and  Brille  ;  from  America,  Shallenberger  and 
Thomson.  In  England,  of  those  which  have  promised 
well  there  are  the  Ferranti  and  the  Teague  meters. 
The  Shallenberger  has  sold,  we  are  told,  at  the  rate 
of  4,000  a  year  :  Ferranti  probably  sells  more,  for 
this  figure  is  not  large  when  we  consider  that 
every  purchaser  will  be  bound  by  law  to  have 
an  electric  meter  on  the  premises.  We  have 
heard  good  things  of  the  Schuckert  meter  now 
largely  used  in  Germany,  and  there  are  also 
Edmondson's,  Hookham's,  and  the  new  Recken- 
zauu  meter  and  others,  all  bidding  for  popularity. 
We  are  able  to  illustrate  and  describe  this  week  a 
new  meter,  invented  by  Prof.  Perry,  which  has  a 
very  fair  future  before  it.  It  will  be  interesting  to 
compare  it  with  two  of  its  present  rivals — the 
Ferranti  meter  and  the  Teague  meter.  The 
Ferranti  meter  has  certainly  the  reputation  of  being 
the  most  accurate  English  meter  hitherto  in  general 
use.  This  accuracy  at  all  loads  is  obtained  in  this 
meter  by  balancing  errors  (of  friction  and  so  forth) 
to  obtain  a  straight  line  "curve**;  and  this,  of  course, 
means  accurate  and  special  adjustment  for  each 
meter.  The  Tea^ie  meter,  which,  by  the  way,  we 
believe  was  the  only  one  definitely  passed  by  the 
Board  of  Trade,  has  turned  out  to  possess  qualities 
the  reverse  of  satisfactory.  Prof.  Perry  hims 
pointed  out  some  time  ago  to  the  authorities  th 
from  the  construction  there  would  be  a  large  err< 
from  change  of  temperature,  due  to  a  physical  la' 
too  apt  to  be  overlooked — namely,  the  change 
viscosity  of  liquids  at  alteration  of  temperaiur 
The  resistance  to  increase  of  motion  in  a  cu] 
revolving  in  liquid  when  large  current  passes 
obtained  in  this  class  of  meter  by  liquid  frictioai 
Now,  the  viscosity  of  all  liquids — glycerine  au< 
water,  and  mercury,  as  weU  as  other  liquids— j 
changes  greatly  by  reason  of  change  of  tempi 
rature,  so  that  a  large  error  creeps  in.  Su 
liquids  change  as  much  as  30  per  cent,  froi 
summer  to  winter,  and  some  liquids  chan, 
even  as  much  as  2,000  per  cent.  The  resis 
ance  to  motion,  therefore,  cannot  here  be  constat) 
a  fact  which  has  led  to  unsatisfactory  registn 
tion.  In  Prof.  Perry's  meter  this  effect  is  render 
negligible  by  the  superposition  to  the  liquid  fncti 
(which  is  made  as  small  as  possible)  of  electro 
netic  friction  by  means  of  Foucault  currents  gene^ 
rated  in  the  revolving  copper  cup.  The  magnet 
poles  between  which  the  copper  revolves,  instead  of 
being  symmetrical,  and  the  field  even,  are  mi 
toothed,  and  the  field  is  therefore  in  parts  v 
strong  and  then  much  weaker  alternately.  T 
rotation  of  the  copper  from  strong  to  weak  fieli 
generates  considerable  eddy  currents,  and  it 
the  electromagnetic  friction  so  produced — so! 
thirty  times  greater  than  the  liquid  friction 
which   opposes    the   rotation    of    the   copper   cu] 
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and  renders  the  readings  proportional  to  the 
current  at  no  matter  what  temperatura  The  adop- 
tion of  this  ingenious  expedient,  due  entirely  to  Prof. 
Perry,  seems  to  afford  a  satisfactory  solution  of  the 
difficulty,  at  the  same  time  enabling  the  mechanism 
to  be  of  great  simplicity.  The  meter  question  is  one 
of  enonnous  importance  to  the  industry,  and  if 
Prof.  Perry  has  satisfactorily  solved  it  he  must  be 
heartily  congratulated,  but  in  meters,  as  in  other 
things,  time  and  trial  are  the  only  proofs  that  can 
be  accepted  as  final. 


I 
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COBK  TRAMWAYS. 


riiG  town  of  Cork  is  so  desirous  of  having  elcclric  tractioiu 
that  a  deputation  waited  upon  the  CorjiorAtion  ut  the 
East  mooting  to  ask  that  the  proposed  tramway  should  bo 
worked  by  electricity.  The  example  of  Leeds  and  Bii- 
mingbam  was  cited,  and  the  faot  that  Bristol  ari^i 
Edinburgh  were  about  to  adopt  it  mentioned.  The 
Corporation,  it  appears,  have  already  sanctioned  elec- 
tricity, provided  it  could  be  su[>i»licd  underfr^round,  but 
the  promoters  say  this  is  as  yet  impossible.  Mr,  S.  Frazer, 
C.E.,  arj^ed  fully  for  the  scheme,  and  said,  though  at  first 
more  exjvensive,  in  the  end  it  must  he  a  success.  In  order 
to  fully  discuss  the  boon  to  the  citizens  of  Cork,  the 
scheme  was  referred  to  the  city  engineer  to  report. 
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AND     OTHER     HIGH 
PHENOMENA* 

BT   NIKOLA  TESLA. 

Intro iiroTORY. — Some  Thouohts  ok  tiik  Eye, 

Wbon  u'G  look  at  tho  world  around  uh,  on  Natiiro,  wo  arc  im- 
pTOased  with  it«  beauty  iind  grandeur.  Kach  thinj^  we  porcoivop 
bhoach  it  may  i>e  vaninhini^^ty  »Diall,  in  in  ItaeU  u  world— that  ig, 
like  iho  whole  of  the  vitiiblo  universe,  matter  and  force  ^foverncd 
by  law — a  world,  the  contcmpUition  of  which  tills  ua  with  feelinga 
of  wonder  and  irresiBtibly  urgoa  us  to  ceaseleea  thought  and 
eni|uiry.  But  in  all  this  va«t  world,  of  all  objectB  our  t^uBes  reveal 
to  U8,  the  tnoet  miu-vellous,  the  inoKt  ap^)eahn^  to  our  imagination, 
aupears,  no  doubt,  a  highly  de%'eloped  organism,  a  thinkin^r  bciu^. 
It  there  is  anything  tittod  to  make  U8  admire  Nature 'e^  handiwork, 
it  iM  cortrtinly  thia  inconceivnblo  structure,  which  performa  it«  in- 
numerable motions  in  obedience  to  external  iuHuetice.  To  under- 
stand ita  workings,  to  get  a  deeper  insight  into  bhifl  Nature *» 
masterpiece,  has  ever  boon  for  thinkers  a  faecinuting  aim,  and 
after  many  centuries  of  arduous  research  men  have  arrived  at  a 
fair  undert^taoding  of  the  functions  of  its  organs  and  Heneea. 
Again,  in  all  tbe  perfect  harmony  of  its  |>art8,  of  the  partei  which 
constitute  the  materia]  or  tangible  of  our  being,  of  all  itt*  organs 
and  600808,  the  cyo  le  the  mo^t  wonderful.  It  i^  tho  moet  prcoioua, 
the  most  indi?(M)n8ablo  of  our  reconbivo  or  directive  organs,  it  i» 
tbeereat  gateway  through  which  ail  knowlodgo  entorH  tho  mind. 
Of  ail  our  organs,  it  is  the  one  which  is  in  the  most  intimate  rela- 
tion with  that  which  wo  call  intellect.  So  intimate  is  this  relation 
that  it  is  often  8aid  that  the  very  soul  shows  itself  in  tho  eye. 

It  can  be  taken  ti»  a  fact,  which  the  theorj^  of  the  action  of  the 
eye  implies,  that  for  each  external  impression — that  is,  for  each 
image  pruducefl  upon  the  retina — the  entJs  oS  the  viHual  nerves, 
concerned  in  the  conveyance  of  the  impression  to  tho  mind,  must 
be  under  a  peculiar  stress  or  in  a  vibratory  state.  It  now  does  not 
seem  improbable  that,  when  by  the  power  of  thought  an  image  is 
evoked,  a  distinct  reflex  action,  no  matter  how  weak,  is  exerted 
upon  certain  ends  of  the  visuiil  nerves,  and,  therefore,  upon  the 
retina.  Will  it  ever  bo  within  human  power  to  analvse  tbe  condi- 
tion of  the  retina  when  disturbed  by  thought  or  reflex  action,  by 
the  belp  of  some  optical  or  other  means  of  such  senHitiveness,  that 
a  clear  idea  of  its  state  might  be  gainod  at  any  time  ?  If  this 
were  possible,  then  the  problem  of  reading  one's  thoughts  with 
precision,  like  the  characters  of  an  open  book,  might  ue  much 
easier  to  solve  than  many  problems  belonging  to  tbe  domain  of 
positive  physical  science  in  tho  solution  of  which  many,  if  not 
the  majority,  of  scientific  mon  implicitly  believe.  Helmlioltz  has 
shown  that  the  fundi  of  the  eyes  are  themselves  luminous,  and  he 
was  able  to  see.  in  total  darkness,  tbe  movement  of  hrs  arm  by  the 
light  of  his  own  eyee.  This  is  one  of  the  most  remarkable  experi- 
ments recorded  in  tbe  history  of  science,  and  probably  only  a  few 
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men  could  satiafactorily  ro{>oat  it,  for  it  is  very  likely  that  the 
luminosity  of  tho  eyes  is  af^fiociated  with  uncommon  activity  of  the 
brain  and  great  imaginative  power.  It  is  fluorescence  of  brain 
action,  as  it  were. 

Another  fact  having  a  bearing  on  this  subject  which  has 
probably  been  noted  by  many,  since  it  is  stated  in  popular  expres- 
sions, but  which  I  cannot  recollect  to  have  found  chronicled  as  a 
positive  result  of  observation,  is  that  at  times,  when  a  sudden  idea 
or  image  presents  itself  to  the  intellect,  there  is  a  distinct  and 
sometimes  painful  sensation  of  luminosity  produced  in  the  eye, 
observable  even  in  broad  daylight. 

The  i^.iying,  then,  that  the  soul  shows  itself  in  the  eve  is  deeply 
founded,  and  we  feel  that  it  expresses  a  great  trutn.  It  has  a 
orofound  meaning  oven  for  one  who,  like  a  poet  or  artist,  only 
following  his  inborn  instinct  or  love  for  Nature,  tinds  delight  in 
aimless  thoughts,  and  in  tho  mere  contemplation  of  natural 
phenomena,  but  a  still  more  profound  moaning  for  one  who  in 
the  spirit  of  positive  ftcicntific  investigation  seeks  to  ascertain  the 
causoH  of  the  etTeete.  It  is  principally  the  natural  philo«opher, 
the  physicist,  for  whom  the  eye  is  the  subjoct  of  tho  moat  intense 
admiration. 

Two  facta  about  the  eye  must  forcibly  impress  the  mind  of  the 
physicist,  notwithstanding  he  may  think  or  say  that  it  is  an  impor- 
loct  optical  instrument,  forgetting  that  the  very  conception  of  that 
which  is  perfect,  or  seems  so  to  him,  has  been  gainod  through  this 
same  instrument.  Firstly,  the  eye  xs,  as  far  as  our  positive  know- 
ledge goes,  the  only  organ  which  isdirectly  afTocted  by  that  subtle 
medium,  which,  as  science  teaches  us,  must  Hll  all  space  ;  secondly, 
it  is  the  most  sensitive  of  our  organs,  incomparably  more  eenaitivo 
to  external  impressions  than  any  other. 

Tho  organ  of  hearing  implies  the  impact  of  (jondorable  bodies, 
the  organ  of  smell  tho  transference  of  detached  moterial  particles, 
and  the  organs  of  tosto,  and  of  touch  or  force,  the  direct  contact, 
or  at  least  some  interference  of  ponderable  matter,  and  this  is 
true  even  in  those  instances  of  animal  organisms  in  which  some 
of  these  organs  are  developed  ton  degree  of  trnly  marvcUoua  per- 
fection. This  being  so,  it  seems  wonderful  that  the  organ  of  siglit 
solely  should  bo  €a|>ablo  of  being  stirred  by  that  which  all  our 
other  organs  are  powerless  to  detect,  which  yet  plays  an  essential 
part  in  all  natural  phenomena,  which  transmits  all  energy  and 
sustains  all  motion  nnd,  that  most  intricate  of  allf  life,  but  which 
has  properties  suL*h  thiit  even  u  scienti6cully-trained  mind  cannot 
help  drawing  a  distinction  between  it  and  all  that  is  called  matter. 
Considering  merely  this,  and  the  fact  that  the  eye,  by  its  marvollous 

Cower,  widens  our  otherwise  very  narrow  range  of  perception  far 
eyond  the  limits  of  the  small  world  which  is  our  own,  to  embrace 
myriads  of  other  worlds,  suns,  and  stare  in  the  infinite  depths  of 
the  universe,  would  make  it  justifiable  to  assert  that  it  is  an 
organ  of  a  higher  order.  Its  performances  are  beyond  compre- 
hension, Nature,  as  far  as  wo  know,  never  produced  anything 
more  wonderful.  Wo  can  got  barely  a  faint  idea  of  ita  jiro- 
digious  power  by  umtlysing  >vnat  it  does  and  by  com(>aring.  U  hen 
other  waves  impinge  u^iou  tho  human  body,  they  produce  tho  sen- 
sations of  warmth  or  cold,  pleasure  or  pnin,  or  porha|)s  other  sen- 
sations of  which  we  arc  not  aware,  and  any  degree  or  intensity  of 
these  sensations,  which  dogreos  are  inflnite  in  number,  hence  an 
infinite  number  of  distinct  sensations,  Dut  our  sense  of  touch,  or 
our  sense  of  force,  cannot  reveal  to  us  these  differences  in  degree 
or  intensity,  unless  they  are  very  great,  Now  we  can  readily  con- 
ceive how  an  organism,  such  as  the  human  iu  the  eternal  process 
of  evolution,  or  more  phdosophicaUy  speaking,  adaptation  to 
N'ature,  being  constrained  to  tho  use  of  only  the  sense  of  touch  or 
force,  for  instance,  might  develop  this  sense  to  such  a  degree  of 
sensitiveness  or  perfection  that  it  would  be  capable  of  distinguish- 
ing tho  minutest  differences  in  the  temjierature  of  a  body,  even 
at  some  distance,  to  a  hundredth,  or  thousandth,  or  millionth  part 
of  a  degree.  Yet  even  this  apparently  impossible  performance 
would  not  begin  to  compare  with  that  of  the  eye,  which  is 
ca[>able  of  distinguishing  and  conveying  to  the  mind  in  a  single 
instant  innumerable  peculiarities  of  the  body,  bo  it  in  form 
or  colour  or  other  respects.  This  power  of  the  eye  rests  upon 
two  things— namely,  the  rectilinear  propagation  of  the  disturbance 
by  which  it  is  afFectod,  and  upon  its  sensitiveness.  To  say 
that  tho  eye  is  sensitive  is  not  saying  anything.  Compared 
with  it,  all  other  organs  are  monstrously  crude.  The  organ  of 
smell  which  guides  a  dog  on  the  trail  of  a  deer,  the  orcan  of  touch 
or  force  which  guides  an  insect  in  its  wanderings,  the  organ  of 
hearing,  which  is  afTected  by  tlie  slightest  disturbances  of  the  air, 
are  sensttivo  organs,  to  be  sure,  but  what  are  they  compared  with 
the  human  eye  !  No  doubt  it  responds  to  the  faintest  echoes  or 
reverberations  of  tho  medium  i  no  doubt  it  brings  us  tidings  from 
other  worlds,  infuiitely  remote,  but  in  a  lauguogo  we  cannot  a^ 
yet  always  under^^tand.  And  why  not?  Because  we  live  in  a 
medium  filled  with  air  and  other  gases,  vapours  and  a  dense  mosn 
of  solid  particles  Hying  about.  These  play  an  important  part  in 
many  phenomena;  they  fritter  away  the  energy  o!  the  vibrations 
before  they  can  reach  the  eye  ;  they,  too,  are  the  carriers  of  germs 
of  destruction,  they  get  into  our  lungs  and  other  organs,  clog  up 
the  channels  and  imperceptibly,  yet  inevitably,  arrest  the  stream 
of  life.  Could  we  but  do  away  with  alt  [ionderable  matter  in  the 
line  of  sight  of  the  telescope,  it  would  reveal  to  us  undreamt-of 
marvels.  Even  the  unaided  eye,  I  think,  would  be  capable  of 
distinguishing,  in  the  pure  medium,  small  objects  at  distances 
measured  probably  by  hundreds,  or  perhaps  thousands,  of  miles. 

But  there  is  something  else  about  the  eye  which  impresses  us 
still  more  than  these  wonderful  features  which  we  observe,  view- 
ing it  from  the  standpoint  of  a  physicist,  merely  as  an  optical 
instrument— something  which  apiteals  to  us  more  than  its  raar- 
vellouH  faculty  of  being  directly  affected  by  the  vibrations  of  tho 
medium,  without  intorlerence  of  gross  matter,  and  more  than  ita 
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I  inconceivable  seiuitivenesa  and  duceminf^  power.  It  u  iU  aignifi- 
lieanco  in  the  procefleee  of  life.  No  matter  what  one*e  viewe  on 
Nature  nnd  liie  may  be,  he  must  stand  amazed  when  for  the  6rst 
time  in  his  tbooghta  he  realises  the  importance  of  the  eye  in  the 
phynicul  processes  and  mental  perforoiancos  of  the  human  orf^antsm. 
And  how  could  it  be  othoiwise,  when  he  realises  that  the  eye  is  the 
menn»  through  wliich  the  human  race  has  ac<juirod  the  enliro 
knowledge  it  po3(*e*»e«,  that  it  controU  all  our  motiona,  more 
Btillf  all  our  actions. 

There  is  no  way  of  ncquiring  knowledge  except  throuRh  the  eye. 
What  is  the  foundation  of  all  nhilosophical  systems  of  ancient 
and  modern  times  ;  in  fact,  of  all  the  philusophy  of   man  ?     I  am, 
I  think  ;  I  think,  therefore  I  am.     But  bow  could  I  think,  and  iiow 
would  I  know  that  I  exist  if  I  had  not  the  eye?    For  knowledge 
involves  consciousneaA ;  consciouness  involves  ideaa,  ooneeptiouB  ; 
conoeptions  involve  pictures  or  images,  and  images  the  neni^o  of 
Weion,  and   therefore  the  orean  of  sight.     But  how  about  blind 
men,  will  bo  n^ked  ?     Ves.  a  blind  man  may  depict  in  magniftcent 
poemf)  forma  and  scene**  from   real  life,  from  u  world  he  pnyeically 
does  not  see.     A  blind  man  may  touch  the  keys  of  an  instrument 
with  unerring  precision,  may  build  the  fastest  boat,  may  discover 
-»nd  invent,  calculate  and  construct,  may  do  still  greater  wonders— 
■  but  all  the  blind  men  who  have  done  such  things  have  descended 
from  those  who  had  peeing   eyes.     Nature  may   reach  the  same 
result  in  many  ways.     Like  a  wave  in  the  physical  world,  in  the 
infinite  ocean  of  the  medium  which   pervades  all,  so   in  the  world 
of  organisms,  in  life,  an  impulse  started  procee<lj*  onward,  at  time.*, 
may  be,  with  the  speed  of  light,   at  times,   again,  so  slowly  that 
r  for  ages  and  ages  it  seems  to  stay,  nojwing  through  processes  of  a 
[complexity  inconceivable  to  men,  but  in   all  its  forms,  in  all  its 
I  stages,  its  energy  ever  and  ever  integrally  preeent.      A  single  ray 
[of  light  from  a  distant  star  falling  upon  the  eye  of  a  tyrant  in  by- 
gone times   may  have  altered   the  course  of  his  life,  may  have 
changwl  the  destiny  of  nations,  may  have  trauBforraed  the  Hurfaco 
^  of  the  plobe,  so  intricate,  so  inconceivably  complex  are  the  pro- 
r  ceases  in  Nature.     In  no  way  can  we  pet  such  an  overwhelming 
'Meaof  the  grandeur  of  Nature  than  when   wo  consider,  that  in 
accordance  with  the  law  of  the  conservation    of  energy,   through- 
out the  Infinite,  tiie  forces  are  In  a  i>erfect  balance^  and  henco  the 
energy  of  a  single  thought  may  determine  the  motion  of  a  nnivorse. 
[It  is  not  necessary   Ihnt  every  individual,   not   even  that  every 
generation  or  many  generations,  should  have  the  physical  Inetru- 
ment  of  sight  in  order  to  be  able  to  form  images  ind  to  think— that 
is,  form  ideas  or  conceptions  ;  but  some  time  or  other  during  the 
process   of  evolution  the  eye  certainly  must    have  existed,   else 
[  thought,  as  we  understand  it,  would  be  impossible,  else  concep- 
tions, like  spirit,   intellect,   mind,   call  it  as  you  may,  could  not 
exist.     It  is  conceivable  that  in  some  otbor  world,  in  some  other 
beings,  the  eye  is  replaced  by  a  different  organ,  equally  or  more 
perfect,  but  these  beings  cannot  be  men. 

Now.  what  prompts  us  to  all  voluntary  motions  and  actions  of 
any  kind  ?  Again  the  eye.  If  I  am  conscious  of  the  motion,  I 
must  have  an  tdoa  or  conception — that  is,  an  image — therefore  the 
eye.  If  I  am  not  precisely  conscious  of  the  motion,  it  is  because 
^  the  images  are  vague  or  indistinct,  being  blurred  by  the  supcrim- 
poeition  of  many.  But  when  I  perform  the  motion,  does  the 
Impubo  which  prompts  me  to  the  action  come  from  within  or 
from  without  r  The  graatest  physici^te  have  not  diadainefl  to 
endeavour  to  answer  this  and  similar  questions  and  have  at  times 
|l abandoned  themselves  to  the  delights  of  pure  and  unrestrained 
thought.  Such  questions  are  generally  considered  not  to  belong 
to  the  realm  of  jxiflitivo  physical  science,  but  will  before  long  bo 
annexed  to  its  domain.  Helmhollz  has  probably  thought  more 
on  life  than  any  modem  scientist.  Lord  Kelvin  expressed  his 
belief  that  life's  process  is  electrical,  and  that  there  is  a  force 
inherent  to  the  orf^anism  and  determining  its  motions.  Just  as 
much  a«  I  am  convinced  of  any  physical  truth  I  am  convinced  that 
the  motive  impulse  must  come  from  the  outside.  For  consider 
the  lowest  organism  we  know — and  there  atc  i>robobly  many  lower 
ones — an  aggrf^ation  of  a  few  cells  only.  If  it  is  capable  of 
voluntary  motion  it  can  jwrform  an  inlinito  number  of  motions,  a\l 
definite  and  prociee.  But  now  a  mechanism  consisting  of  a  finite 
number  of  parts,  and  few  at  that,  cannot  perform  an  infinite 
number  of  definite  motions,  henco  the  impulses  which  govorn  its 
movements  must  come  from  the  environment.  So,  the  atom,  the 
ulterior  element  of  the  universe's  structure,  is  tossed  about  inepnce 
eternally,  a  play  to  external  influences,  like  u  float  in  a  troubled 
cea.  Uere  it  to  stop  ita  motion  it  would  die.  Matter  at  rest,  if 
such  a  thing  could  exist,  would  be  matter  dead.  Death  of  matter  ! 
Never  has  a  sentence  of  deeper  philosophical  meaning  been 
nfctered.  This  is  the  wa^  in  which  iVot.  I>owar  forcibly  expresses 
it  in  the  description  of  hw  admirable  experiments,  in  which  liquid 
oxygen  is  handled  as  one  handles  water,  and  air  at  ordinary  pres- 
sure is  made  to  condense  and  even  to  solidify  by  the  intense  cold. 
Experimenis  which  serve  to  illustrate  in  his  language  the  last 
feeble  manifestations  of  life,  the  last  quiverings  of  matter  about 
to  die.  But  human  eyes  phall  not  witness  such  death.  There  is 
no  death  of  matter,  for  throughout  the  infinite  universe  all  has  to 
move,  to  Wbrate — that  is,  to  live. 

I  have  made  the  precwiing  statements  at  the  peril  of  treading 
UDOii  metaphysical  ground  in  my  desire  to  introduce  the  subject 
of  this  lecture  in  a  manner  not  altogether  uniuterecting,  I  may 
hope,  to  an  audience  such  a£  I  have  the  honour  to  address.  But 
now  then,  returning  to  the  subject,  this  divine  organ  of  sight, 
this  indispensable  instrument  for  thought  and  all  intellectual 
enjoyment  which  lays  open  to  ua  the  marvels  of  this  universe, 
through  which  wo  have  aaiuired  what  knowledge  we  possens, 
and  wiiich  prompts  us  to  and  controls  all  our  physical  and  mental 
activity,  by  what  is  it  affected  ?  By  light  I  What  is  light  ? 
We  httve  wiinesaed  the  great  strides  which  have  been  made  in 


all  departments  of  science  in  recent  years.  So  great  have  been 
the  advances  that  we  cannot  refrain  from  asking  oureelvee.  Is  this 
all  true,  or  is  it  but  a  dream  7  Centuries  ago  men  have  lived,  have 
thought,  discovered,  invented,  and  have  believed  that  they  were 
soaring,  while  they  were  merely  proceeding  at  a  snail's  pace.  So 
we  too  may  be  mistaken.  But  taking  the  truth  of  the  observed 
events  as  one  of  the  implied  facte  of  science,  we  must  rejoice  in 
the  immense  progress  already  made,  and  still  more  in  the  antici- 
l>ation  of  what  must  come,  judging  from  the  possibilities  opened 
up  by  modern  research.  There  ia.  however,  an  advance  whii ' 
we  have  been  witnessing,  which  must  be  particularly  gratifying 
every  lover  of  progress.  It  is  not  a  discovery,  or  an  invention, 
ail  achievement  in  any  particular  direction.  It  is  an  advance 
all  directions  of  scientihc  thought  and  exi>eriment.  I  mean 
generalisation  of  the  natural  forces  and  phenomena,  the  loomi 
up  of  a  certain  broad  idea  on  the  scientific  horizon.  It  is  this 
wnich  has,  however,  long  ago  taken  possession  of  the  m< 
advanced  minds,  to  which  I  desire  to  call  your  attention,  and 
which  1  intend  to  illustrate,  in  a  general  way,  in  tbeee  expert- 
meuts,  as  the  first  step  in  answering  the  question  "  What  is 
light  ?  "  and  to  realise  the  modern  meaning  of  this  word. 

it  is  beyond  the  scope  of  my  lecture  to  dwell  upon  the  subject 
of  light  in  general,  my  object  being  merely  to  bring  nreeontly  to 
your  notice  a  certain  class  of  light  effects  and  a  number  of  phe- 
nomena observed  in  pursuing  toe  study  of  these  effects.  Bat  to 
he  consistent  in  my  remarks  it  is  necessary  to  state  that  according 
to  that  idea,  now  accepted  by  the  majority  of  scientific  men  as  a 
(tositive  result  of  theoretical  and  experimental  investigation,  the 
various  forms  or  manifestations  of  energy  which  were  generally 
designated  as  "electric, "or,  more  preoisely,  "electromagnetic,"  are 
energy  manifestations  of  the  same  nature  oa  those  of  radiant 
heat  and  light.  Therefore  the  phenomena  of  light  and  heat,  and 
other.s  besides  these,  may  be  oalled  electrical  phenomena. 
Thus  electrical  ecionco.  has  become  the  mother  science  of  all. 
and  its  study  has  become  all-important.  The  day  when  we 
shall  know  exactly  what  "  electricity "  is  will  chronicle  an 
event  probably  greater,  more  important  than  any  other  recorded 
in  the  history  of  the  human  race.  The  time  will  come 
when  the  comfort,  the  very  existence,  perhaps,  of  man  will  depend 
upon  that  wonderful  agent.  For  our  existence  and  comfort  we 
re<|uire  heat,  light,  and  mechanical  power.  How  do  we  now  get  all 
these?  Wo  get  them  fruui  fuel,  v>v  get  them  by  consuming  material. 
What  will  man  do  when  the  forests  disappear,  when  the  coalfields 
are  exhausted  T  Only  one  thing,  aeconiing  to  our  preeent  know- 
lodeo  will  roEuain — that  is,  to  transmit  power  at  great,  distances. 
Men  will  go  to  the  watorf-ills,  to  the  tides,  which  are  the  stores  of 
an  infinitesimal  part  of  Natui-e's  immeasurable  energy.  There  will 
they  harness  the  energy  and  transmit  tho  same  to  their  aetUd' 
ments,  to  warm  tiieir  liomes  by,  to  give  them  light,  and  to  keep 
their  obedient  slaves— the  machines— toiling.  But  bow  will  they 
transmit  this  energy  if  not  by  electricity?  Judge  then,  if  the 
comfort,  nay,  the  very  existence,  of  man  wUi  not  t^pend  on  elec- 
tricity. I  urn  aware  that  this  view  is  not  that  of  a  practical 
engineer,  but  neither  is  it  that  of  an  illusionist,  for  it  is  certain 
that  jiower  trnn^mirision,  which  at  present  is  merely  a  stimulus  to 
enterprise,  will  eome  day  be  a  dire  necessity. 

It  is  more  important  for  the  student  who  takes  up  the  study 
of  light  phenomena  to  make  himself  thoroughly  acquainted  with 
certain  modern  views  than  to  peruse  entire  books  on  the  subject 
of  light  itself,  as  discounected  from  these  Wews.  ^Vere  I  there- 
fore to  make  those  demonstrations  before  students  seeking 
mation— and  for  tho  sake  of  the  few  of  those  who  may  bo  pr_ 
give  me  leave  to  so  assume— it  would  be  my  principal  eudeavoi 
to  impress  these  views  upon  their  minds  in  this  series  of  experi 
ments. 

It  might  be  sufHciont  for  this  purpose  to  perform  a  simple  aod 
well-known  experiment.  I  might  take  a  familiar  appliance— « 
Lieydon  jar— charge  it  from  a  frictional  machine,  and  then  dis- 
charce  it.  In  explaining  to  you  its  (.permanent  state  when  charged 
and  its  transitory  condition  when  discharging,  calling  your  atteo- 
Lion  to  the  forces  which  cutor  into  play  and  to  the  various  pheno- 
mena they  produce,  and  pointing  out  the  reUtion  of  the  forces 
and  phenomena,  I  might  rally  succeed  in  illustrating  that  modem 
idea.  No  doubt,  to  the  thinker  this  simple  experiment  would 
api^eal  as  much  as  the  most  ma>rniticeQt  display.  Rut  this  is  to 
be  an  experimental  domontitration,  and  one  which  should  possew 
beaidoti  instructive,  also  entertaining  featuree,  and  a^  such  a  simple 
experiment,  such  as  the  one  cited,  would  not  go  very  far  towards 
the  attainment  of  the  lecturer's  aim.  I  must  therefore  choose 
another  way  of  illustrating,  more  spectacular,  certainly,  but 
perhaps,  also,  more  instructive.  Instead  of  the  frictional  machine 
and  L«yden  jar,  I  shall  avail  myself  in  these  oxperimenCs  of  so 
induction  coil  of  peculiar  proiMrties,  which  was  described  in  detail 
by  me  in  a  lecture  before  the  London  Institution  of  Electrical 
Engineers,  in  February,  IS92.  This  induction  coil  is  capable  of 
yieldiDp  currents  of  enormous  potential  differences,  alternatiog 
with  extreme  rapidity.  With  this  apparatus  I  shall  endeavour  to 
show  you  three  distinct  classes  of  eflects,  or  phenomena,  and  it 
is  my  desire  that  each  experiment,  while  serWng  for  the  pat- 
poees  of  illustration,  should  at  the  same  time  teach  us  soma 
novel  truth,  or  show  ua  some  novel  aspect  of  this  fascinatiitf 
science.  But  before  doing  this,  it  seems  proper  and  useful  to 
dwell  upon  the  apparatus  employed,  and  method  of  obtaining  the 
high  potentials  and  high-frequency  currents  which  are  made  iiMof 
in  these  experimonte. 

Ox   THE   ApPABATCS   AKD   MeTBOO   OF  G0?rVKBSIOX. 

These  high-frecjuency  currents  are  obtained  in  a  peoaliaf 
manner.  Tho  method  employed  was  advanced  by  me  about  tflve 
years  ago  in  an  expedmoatal  lecture  before  the  American  Imli- 
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tato  of  Electrical  En^neers.  A  number  of  ways,  as  practised  in 
the  laboratory,  of  obtaining  theee  currents  cither  from  continuouB 
or  low-frequency  alternating  currents  ia  diagrammaticaUy  indi- 
cated in  Fig.  1,  which  will  be  later  described  in  detail.  The 
general  plan  is  to  charge  condensern  from  a  direct  or  ftltcrnate 
current  source,  preferably  of  high  tension,  and  to  discharge 
them  diaruptively  while  observing  well-known  conditions  neces- 
sary to  maintain  the  oecillationa  of  the  current.  In  view  of  the 
general  interest  taken  in  high  frecjuency  currents  and  ofTectB  pro- 
ducible by  them,  it  eeeraa  to  me  adviBable  to  dwell  at  some  length 
upon  this  method  of  conversion.  In  order  to  give  you  a  clear  idea 
of  the  action,  I  will  suppose  that  a  continuous-current  generator 
ia  employed,  which  ie  often  very  cnnvoniont.  It  is  desirable  that 
the  generator  should  poseeHS  such  high  tension  as  to  be  able 
to  break  through  a  email  air-space.  If  this  is  not  the  caj*o,  then 
auxiliary  means  have  to  be  ro8orte<l  to,  some  of  which  will  be 
indicated  eubeequently.  When  the  condensers  are  charged  to  a 
certain  poLential,  the  air  or  insulating  space  gives  way  nnd  ii  din- 


any  desired  frequency  from  an  ordinary  circuit,  direct  or  alter- 
nating The  frociuoncy  of  the  fundamontjd  discharges  depending 
on  the  relative  ratoHof  sup^ily  and  dissipation  can  be  readily  varied 
within  wide  limite  by  pimple  adjustments  of  these  quantities,  and 
the  frequency  of  the  ftii{jerim[>osed  vibration  by  the  determination 
of  the  ca^iacity,  self-induction,  and  resistance  of  the  circuit.  The 
potential  of  the  currents,  again,  may  be  raised  as  high  as  any  in- 
sulation is  capable  of  withstanding  safely,  by  combining  capacity 
and  self-induction,  or  by  induction  in  a  secondary,  which  noed 
have  but  comparatively  few  turns. 

As  the  conditions  are  often  such  that  the  intermittence  or  oacil- 
lation  does  not  readily  establish  itself^  especially  when  a  direct 
current  source  is  employed,  it  is  of  advantage  to  associate  an 
interrupter  with  the  arc,  and  I  have,  some  time  ago,  indicated  the 
use  of  an  air-blast  or  me^et,  or  other  such  device  readily  at  hand. 
The  magnet  is  employed  with  special  advantage  in  the  conversion 
of  direct  current*,  a.«  it  is  then  veiy  effective.  If  the  primary 
(fourco  is  an  ultormite-cnrrent  genoratoi-,  it  is  desirable,  as  I   have 
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ruptive  discharge  occurs.  There  ia  then  a  sudden  rush  of  current, 
uid  generally  a  large  portion  of  the  accumulated  electrical  energy 
spenda  itself.  The  condensers  are  thereupon  quickly  charged,  and 
the  same  process  is  repeated  in  more  or  leea  rapid  succession.  To 
produce  such  sudden  rashes  of  current  it  ia  necessary  to  observe 
certain  conditions.  If  the  rate  at  which  the  condensers  are  dis- 
charged is  the  same  a«  that  which  they  are  charged,  then,  clearly^ 
in  the  assumed  ca.so  the  condensers  do  not  come  into  play. 
If  the  rate  of  discharge  be  smaller  than  the  rate  of  charging^ 
then,  again,  the  condensers  cannot  play  an  important  part.  But 
if,  on  the  contrary,  the  rate  of  discharging  is  greater  than  that 
of  charging,  then  a  succession  of  rushes  of  current  is  obtained. 
It  is  evident  that,  if  the  rate  at  which  the  energy  is  being  dissi- 
pated by  the  discharge  is  very  much  greater  than  the  rate  of 
supply  to  the  condonaors,  the  sudden  rusnee  will  bo  comparatively 
few,  with  long-time  intervale  between.  This  always  occurs  when 
a  condenser  of  considerable  capacity  is  charged  by  means  of  a 
comparatively  small  machine.  If  the  rates  of  supply  and  dissipa- 
tion are  not  widely  diflerent,  then  the  rushes  of  current  will  be  in 
qaicker  succession,  and  this  the  more,  the  more  nearly  equal  both 
tnc  rates  are,  until  natural  limitations  incident  to  each  case  and 
depending  upon  a  number  of  causes  are  reached.  Thus  we  are 
able  to  obtain  from  a  continuous  current  generator  vm  rapid  a  suc- 
cession of  discharges  as  we  like.  Of  course,  the  higher  the  tension 
of  the  generator,  the  smaller  need  be  the  capacity  of  the  con- 
donsere,  and  for  this  reason,  prtncipallvt  it  is  of  advantage  to 
employ  a  generator  of  very  high  tension,  besides,  such  a  generator 
jiorraits  the  attaining  of  greater  rates  of  vibration. 

The  rushes  of  current  may  be  of  the  same  direction  under  the 
conditions  before  assumed,  hut  moat  generally  there  is  an  oscilla- 
tion superimposed  upon  the  fundamental  vibration  of  the  current. 
When  the  conditions  are  so  determined  that  there  are  no  oscilla- 
tions, the  current  impulses  are  unidirectional,  and  thus  a  means 
is  provided  of  transforming  a  continuous  current  of  high  tension 
into  a  direct  current  of  lower  tension,  which  I  think  may  dnd 
etnployment  in  the  arts. 

This  method  of  conversion  is  exceedingly  interesting,  and  I  was 
much  impressed  by  its  beauty  when  I  first  oonceiv^  it.  It:  is 
ideal  in  certain  res[>ectA.  It  involves  the  employment  of  no  mecha- 
nical devices  of  any  kind,  and  it  allows  of  obtaining  currents  of 


stated  on  another  occasion,  that  the  frequency  should  be  low,  and 
that  the  currents  forming  the  arc  be  large,  in  order  to  render  the 
magnet  more  effective. 

{To  ht  continited^J 


HANLEY. 


The  following  is  the  borough  engineer's  (Mr.  J,  Loblay, 
M.InBt.C.E.)  report  upon  the  electricity  works  at  HanUy  up  to 
present  date  : 

A  provisional  order  was  obtained  in  1891,  enabling  the  Council 
to  produce,  distribute,  and  sell  electric  energy  within  the  borough. 
Puller  particulars  of  the  requirements  und  conditions  of  this  order 
may  be  found  in  my  report  of  last  August.  In  September,  189*2. 
the  Council  accepted  the  tender,  amounting  to  £15,760,  of  the 
Brush  Electrical  Engineering  Company  for  the  boilers,  engines, 
dynamos,  mains,  and  substation  tranrtformers  retjuisite  to  deal 
with  the  compulsory  area  lighting,  both  public  and  private,  in  Its 
first  stages. 

The  Board  of  Trade  has  approved  of  the  scheme  proposed,  which 
b  that  known  aa  high-pressure  alternating  current,  with  trana- 
formera  at  sub-stations,  from  which  low-pressure  distributing 
mains  are  laid  to  cuHtomern*  premises.  The  reasons  that  influenced 
the  Council  in  selecting  this  system  as  against  a  continuous-current 
scheme,  as  being  more  suitable  for  a  district  like  Hanley,  were 
principally:  I.  The  works  could  be  placed  away  from  the  centre 
of  the  town »  and  where  land  is  less  valuable,  and  where  conse- 
quently extensions  could  be  more  readily  made  as  required. 
i£.  Management  expenses  of  one  central  station  would  be  much 
less  than  at  several,  such  as  would  almost  necessarily  be  required 
under  a  low-pressure  scheme  as  difTerent  parts  of  the  borough 
required  to  be  supplied. 

The  extreme  north-eastern  corner  of  the  I'ark  Estate,  adjoining 
the  canal  near  Joiner 's-souare,  has  been  selected  as  the  site  for 
the  electricity  works.  The  dit^tance  from  this  position  to  the 
Town  Uall,  measured  along  the  line  of  mains,  is  1,000  yards,  and 
to  the  northern  extremity  of  the  compulsory  area,  the  distance  ia 
about  one  mile.     It  was  expected  that  the  extra  cost  of  mains 
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would  have  made  this  position  more  costly,  bo  f ar  a«  the  com- 
pulsory area  was  concerned,  than  a  low-nreMure  scheme  with 
works  in  the  centre  of  the  town.  Such,  oowovor.  was  not  the 
caee ;  the  extra  cost  of  the  hi^h-preseure  tnainn  bein^  covered 
by  the  saving  in  the  low-pressure  mains.  By  the  system  adopted 
there  are  to  be  mk  Rub-^tationH.  The  longest  distances  for  con- 
sumers  to  be  served  by  low-pressure  oiains  average  120  yard  a » 
capable  of  reduction  as  custom  increases.  Under  a  low-pressure 
system  the  longest  distances  average  400  yards,  and  are  incn^iablo 
of  reduction.  This  applies  to  the  compulsory  area  ouly.  For 
districts  outside  this  area  the  greater  economy  of  the  hi^h-pressure 
HyHtem  is  still  more  apparent.  The  site  for  the  electricity  works 
will  bo  found  to  be  very  conveniently  situated  and  but  little 
removed  from  the  actual  centre  of  the  area  of  supply.  Further 
advantages  accrue  from  it^s  proximity  to  the  canal  for  the  supply 
of  coal  and  water  for  conaensinf^  engines.  The  ca[iacity  of  the 
hif^h  pressure  mains  at  present  to  be  laid  is  150  amperes  at  2,0<X) 
volte  pressure.  To  give  the  same  results  as  to  liehb  by  the  low- 
pressure  two-wire  system,  it  would  reciuiro  400  times  the  same 
weiffht  in  copper  in  the  mains,  or  with  the  three-wire  system  it 
would  still  require  100  times  the  weight  in  copper,  with  the  addi 
tion  of  the  third  or  neutral  wire.  This  enormous  amount  of  copper 
buried  in  mains  would  have  to  be  continued  for  every  separate 
main  that  would  in  future  bo  required  for  the  works.  The  only 
way  to  avoid  it  is  to  multiply  the  number  of  works  or  to  abandon 
low-pressure  supply, 

A  few  words  as  to  the  details  of  the  mains  :  The  high- pressure 
mains  are  concentrically  arrancred  in  one  cable  with  insulating 
material  between  the  two  sets  of  copper  strandu— the  whole  being 
insulated  and  protected  by  outer  coverings.  This  cable  is  drawn 
into  3in.  cast-iron  pii»es,  and,  as  there  will  be  no  connections  made 
with  it  between  the  junction-boxes  or  transformer  stations,  it  can 
be  drawn  out  again  and  a  larger  size  replaced  when  the  demand 
reciuires  it.  This  cable  forms  a  ring  main  from  the  works,  nil 
Betheeda-Btreet  and  Piccadilly,  to  the^urket  square  and  returning 
ri4  Tontine  street  and  Lichoeld-street.  Any  section  can  be  dis- 
connected without  interrupting  the  supply  to  any  consumer.  The 
low-pressure  distribution  mains  are  not  concentric,  but  are  laid 
double  in  cast  iron  troughs,  afterwards  filled  up  solid  with  pure 
bitumen.  These  cannot  bo  drawn  out  and  enlarged,  and  in  any 
description  of  conduit,  the  connections  to  the  different  premises 
renders  such  a  course  very  costly  and  difficult.  The  capacity  of 
these  mains  is  practically  increased  to  any  extent  desired  by 
reducing  the  area  served  by  them.  This  is  done  by  adding 
transformer  stations  at  the  points  of  most  demand. 

The  Local  fJovernment  Board,  after  an  enquiry,  have  consented 
to  the  Council  borrowing  thesumof  £21»000,  repayable  in  25  years, 
for  the  purposes  of  the  order.  A  contract  has  been  entered  into 
with  Mr.  C.  Cornea  for  the  erection  of  the  buildings  for  tho  sum 
of  £2,990.  Considerable  difficulties  have  been  occasioned  in  pre- 
paring the  foundation  for  the  chimney  shaft  and  boiler-house, 
owing  to  the  outcrop  of  carbonaceous  marl  and  combustible 
material.  This  has  been  removed  and  the  work  is  in  satisfactory 
progrees.  A  contract  has  been  entered  into  with  Mesisrs.  John 
Warner  and  Son  for  a  seven-ton  travelling  crane,  for  the  sum  of 
£137.  10s.;  and  with  Mr.  Thomas  Cass,  of  Bolton,  for  supplying 
the  three  Lancashire  boilers  now  being  made,  with  his  mochanical 
stokers,  for  the  sum  of  £270.  On  April  25  I  i-ead  tho  following 
report  on  the  street-lighting  by  eleotricity  to  the  General  Purposes 
Committee : 

Puhiic  Strttt-Lighliiu)  {unthin  or  adjatrnt  totht  Coinpu2»ory  Area). 
The  contract  includes  provision  for  20  arc  lamps  of  2,000  nominal 
candle-uower  each— i.e.,  300  watts.  Those  are  arranged  in  series, 
suppliea  with  electricity  by  a  special  cable  from  a  continuous 
current  dynamo.  A  second  engine  and  dynamo  is  provided  as 
reserve.  The  same  plant  is  cauable  of  working  30  arc  lamps  of 
1,200  nominal  candle-power  each  (.1.33  watts),  and,  in  order  to 
oomfttire  tho  relative  advantotres,  1  estimate  the  annual  cost  of 
maintenance  in  both  c^isof*,  as  follows  .-  Thc»o  estimates  are  bathed 
on  the  proviso  thatageneralsupply  of  electricity  Ik  established,  ami 
OS  the  comparative  power  of  Uie  plant  is  (MM)  h.p.  for  the  general 
supply,  against  20  h.p.  for  the  street-lighting  (excluding  the  spare 

Klant'in  both  cases),  the  wages  of  one  man  is  sufficient  to  allow  for 
kmp  trimming  and  labour  generally.  Less  than  half  his  time  would 
be  required  on  the  lamps,  and  the  remainder  available  for  general 
assistance  would  more  than  set  off  against  the  very  slight 
additional  work  at  the  generating  Htation  caused  by  the  street- 
lighting.  The  cost  of  fuel  is  put  down  at  4lb.  of  coal  per  horse- 
power \tot  hour.  In  comparing  this  with  the  general  supply  it 
maat  be  noted  that  for  Btreet-lighting  the  load  is  either  all  on  or 
allofl'.  There  are  no  fluctuations  to  provide  for,  or  prcHsuro  to  be 
kept  on  in  the  mains  during  the  day— in  fact,  the  electricity  is 
produced  regularly,  and  under  the  most  economical  conditions. 
Twenty  arc  lampd  2,000  nominal  candIe-i>ower  (500  watts).  One 
horse  power  is  746  watte.  It  will  bo  allowing  a  large  margin  if  it 
is  taken  that  each  lamp  will  use  1  h.p.  If  working  from 
sunset  to  sunrise,  4,000  hours  per  annum  is  a  little  more  than 
is  at  present  calculated  for  gas  lamps.  It  is,  therefore,  safe  to  take 
that  hgure. 

20  lamps  =  20  h.p.  at  41b.  coal  per  horse-power. 

=  4,CX)0  X  80  =  320,0001b.  =  144  tons  nearly. 

144  tons  at  69.  8d £48 

Carbons 64 

Wagee.  trimming,  eta 70 

CMl  and  waste 10 

Interest  and  ropaymenta 90 

ConttngencSes « «.. 22 

£301 


The  actual  amount  paid  for  the  lighting  by  gaa  in  lamps  that 
would  be  disi>enHed  with  is  £219.  Is.  9d.  In  comparing  the  two 
amounts  it  must  be  noted  that  the  majority  of  the  present  ^aa 
lamps  are  turned  down  at  11  p.m.  A  similar  arrax^emeot  with 
respect  to  the  electric  light  would  result  in  bringiDip  the  annual 
cost  below  what  it  now  is  for  gas. 

AlUrnaJire  .9rAf»u.— Thirty  arc  lamps  of  the  smaller  size  would 
n\»o  rc4|uire  under  20  h.p.,  and  conseoucntly  the  same  amount  of 
fuel,  etc.  Adding  CM  extra  for  caroons  and  contiogenciee*  the 
annual  cost  is  brought  up  to  £334.  These  would  displace  lamps 
now  costing  £3fX).  196.  9a.,  and  again  it  must  be  noted  that  the 
electric  light  is  for  all-night  use,  but  the  majority  of  the  gas  lampB 
are  lowered  at  11  a.m.  The  specification  and  contract  ecablee  toe 
Council  to  adopt  either  of  these  schemes.  Beyond  the  interest  and 
repayment  item,  it  is  not  neceaaary  to  include  further  for  repairs 
and  depreciation  ;  inasmuch  as  in  comparing  the  oost  of  gae  light- 
ing, no  account  has  been  taken  of  the  tirst  cost  of  the  large  lamp- 
posts and  lanterns  and  fixing.  Interest  on  the  boilers  and  build- 
ings ia  not  included,  inasmuch  as  that  must  be  met  out  of  th 
revenue  account  of  the  electricity  supply,  whether  street-ligbtin 
is  undertaken  or  not.  If  it  be  considered  right  to  charge  li 
street-lighting  with  anything  on  this  account,  it  should  not  b 
more  than  its  due  proportion  in  horao-power  before  mentioned^* 
which  would  amount  to  £20  per  annum. 

Proposed  Scbkmr  roR  a  Cirgqit  of  20  Arc  Lamps. 
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Annual  Cost  of  Kacu  Uas  Lamp. 

CUss.  £   a.  d. 

A  13    9    6 

B  8     I  10 

C  6  18    5 

D  5    2    0 

E 7    2    7 

K » 2  10    0 

G n  0  0 

IfircmdeAfent  Lamps  for  Sidt  StrtttLightinp, — Wtlhin  and  ad- 
jacent to  the  district  throu^rh  which  the  electric  li^ht  mains  will 
pass  are  other  existing  gas  lamps,  in  addition  to  the  ra  i.>.Mf.*  of 
various  sizes  that  will  be  dispensed  with  by  the  estabb  f 

the  30  arc  larope.     There  are  40  ordinary  (five  cubic  feet  ,  m 

gas  lamps  within  a  short  distance  of  the  trenches  about  u>  bt 
opened  up  to  lay  tho  cables  for  the  general  supply,  and  it  in  de^ir- 
aolo  to  consider  tho  advantages  or  otherwise  of  ^upplv'  -l^ 

positions  with  incandescent  lamp?.     Various  ways  of  ■  * 

are  open  for  adoption.     The  first  that  naturally  sugget<u   ..^i;  ai 
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.supplying  from  the  general  low-pressure  mAins.  and  eending  round 
the  lamplighters  to  Tight  and  extinguish,  may  be  eoon  discarded, 
as  it  will  be  seen  that  the  cost  of  u  better  eystem  will  be  Iohs. 
Street-lighting  by  incandescent  lamf^ts  has  not  been  a  success  in 
England,  owingto  the  fact  that  they  have  not  been  allott'Cd  their 
proper  place.  \pVhen  placed  in  leading  thoroughfares,  such  as  in 
Holborn  or  at  Leamington,  the  public  ex|»ected  a  greatly  increased 
illumination.  Thio  not  being  the  cose,  disappointment  foUow&cl. 
At  present,  it  is  generally  conceded  that  arc  lamps  should 
be  used  for  loading  thoroughfares,  hut  there  are  many  jxisi- 
lions,  particularly  in  side  streets,  where  the  establishment  of 
such  a  lamp  is  out  of  the  question,  and  where  an  ordinary 
^ae-burnor,  or  a  60  watt  (16-c.p.)  incandescent  lamp  would  sudice. 
I  pro^tose  to  lay  in  the  same  cost  iron  trough,  with  the  general 
eapply  mains,  where  required,  two  separate  insulated  cables  of 
SRUul  size — the  whole  being  afterwards  nlled  up  as  before  described 
with  bitumen.  The  cost  of  this,  if  done  with  the  general  work  of 
laying  the  mains,  averages  9d.  per  yard.  In  other  trenches  about 
to  be  made  for  the  primary  mains  and  arc  light  cable,  the  special 
cables  will  be  drawn  into  lln.  wrought-iron  pipes.  The  cost  of 
this  averages  2b.  per  yard.  The  cost  of  the  low-pressure  mains 
for  the  40  lamps,  I  estimate  at  £'Jr»(h  the  lumps  being  arranged 
in  simple  pamllel,  and  supplied  through  the  isfiocial  mains  from 
each  sab-station.  I  have  given  the  series  system  of  lighting 
these  incandescent  lamps  careful  attention— having  seen  it  in 
operation  in  America  and  elsewhere.  By  this  method  the  cur- 
rent at  high  pressure  is  taken  from  the  primary  mains  and 
passed  through  each  of  the  '20  lamps  in  succes.'^ion.  In  case  of 
failure  of  a  lamp,  the  whole  20  would  be  extinguished  if  com- 
pticated  arrangements  and  duplicate  lamps  at  each  post  were 
not  provided.  The  saving  through  being  able  to  nse  a  smaller- 
aizea  cable  is  more  than  lost  by  the  cost  of  these  arrangements  It 
is  doubtful,  also,  whether  it  would  be  permitted  to  take  a  hi^h- 
preesure  cable  in  tho  i^mo  trough  as  the  ffoneral  low-pressure 
mains.  A  number  of  lamps,  not  exceeding  20,  supplied  from 
special  transformers  at  each  sub-station,  has  been  selected  ils 
affording  a  ready  means  of  corajwvrisoa  between  the  cost  of  llio 
aoriea  and  the  parallel  arrnngonienHs.  It  will  only  be  necet^ary  to 
use  three  sub-stations  to  supply  the  40  lamps.  Whether  the 
lamps  are  arranged  in  series  or  in  parallel.  1  propose  to  use  a 
Bpe<ual  high-pressure  concentric  cable,  extending  from  tho  works; 
and  drawn  into  the  ring  of  cast-iron  pipes  provided  for  the  general 
primary  cable,  the  two  cables  being  first  securely  tied  together 
before  being  drawn  in.  For  mechanical  reasons  this  cable  i~lm 
concentric),  at  2s.  per  yard,  ip  as  i^mall  as  could  be  advisedly  uf*ed. 
It  would,  however,  be  capable  of  supplying  current  to  more  than 
400  lamps.  I  estimate  the  cost  of  this,  together  with  the  special 
transformers,  at  £400.  It  is  not  absolutely  essential  thut  this 
tshoutd  be  provided  at  present  for  the  Bmall  number  of  40  now 
contemplated,  but  if  postponed  the  cost  of  ultimately  laying  would 
be  considerably  increosea,  and  tho  intei*ost  on  the  outlay  would 
not  be  altogether  saved,  as  there  would  be  the  necessity  of  sending 
round  the  bmplighter  night  and  morning  to  switch  on  and  otf  the 
lampe  at  the  suD-stations.  The  low-pressure  special  wires  for 
incandescent  street  lamps  is  the  only  question  pressing  for  settle- 
ment. I  estimate  the  coal  of  fit  ting-up  each  lamppost  with  incun 
descent  lamp,  no  switch  or  uompliccktion  of  any  kind  being 
required,  at  not  exceeding  £1   per  lamp*     Total  first  outlay,  £240. 

Annual  Cost  of   Maintksance    ior  40    Iscandescent  Street 
Lamps,  ov  CO  Watts  Each. 

Interest  and  repayment  on'  iirst  outlay..  £30 

This  would  repay  the  amount  in  10  years. 
Coal— 45  tone  at  6e.  «d.— namely  :  5  h.p.  at  61b.  per  horse- 

rwer  per  hour  for  4,000  hours  ITj 

waste,  water,  and  stores,  9,600  unite  at  id 5 

Salaries  and  wages  at  jd 20 

Lamp  renewals  at6s.  per  post 12 

Fainting,  etc,,  at  3s.  per  post ti 

Interest  and  repayment  of  cost  of  electricity  works  at  5s.  per 

lamp  10 

Total  annual  cost ..,.  £9M 

Tho  present  cost  of  gas  for  these  40  lanipy  is  £120.  Tho 
difference  of  £22  might  fairly  represent  the  charge  to  bo  made  for 
the  special  high-pressure  ring  main  and  transformers;  the  whole 
burden  of  which  should  clearly  not  be  charged  againflt  tho4<HAmj>8. 
So  far  it  appears  that  the  chan(;e  from  gas  to  electricity  shows 
no  difference  in  cost ;  but  the  first  outlay  would  bo  paid  off  in  10 
years  and  the  cost  of  tho  highpreseure  s^xjcial  main  be  shared  most 
probably  amongst  a  greater  number,  thus  bringing  down  the 
annual  cost  of  the  40  lumps  to  £H0.  I  have  mode  the  estimate  tn 
this  form  in  order  to  show  that  tho  Electric  Lighting  Committee 
will  not  lose  if  they  charge  the  street  lighting  account  the  ^nme 
Amount  that  is  now  being  paid  for  gas — namely,  £3  per  lamp— the 
Bame  remark  applying  to  tne  arc  lamps,  the  charge  being  £11  per 
400-watt  lamp,  giving  1,200  c.p.  to  l,60f)  c.p  ,  and  burning  alt 
night.  An  important  consideration  is  the  fact  that  the  Corpora- 
tion in  this  matter  would  become  their  own  customers  at  tho  early 
Stage  in  the  establishment  of  the  business.  The  charges  for 
interest  on  capital  outlay  are  really  protit,  as  they  must  be 
incurred  whether  the  street-lighting  bo  undertaken  or  not.  A 
f^reat  advantage  in  the  system  of  incandescent  electric  street- 
lighting  proposed  is  the  ease  bv  which  any  required  size  of  lamp 
(up  to  40  c.p.)  can  be  used.  If  two  .HO-watt  lamps  can  be  placed 
to  better  advantage  than  one  of  60  watts,  it  can  readily  be  done, 
and  the  cost  la  not  materially  affected.  A  60-wutt  lamp  will  com- 
pare most  favourably  with  the  ordinary  street  gas  tamp  in  the  light 
given.     A  120-watt  lamp  (32  c.p.)  can  be  placed  in  suitable  posi- 


tions, and  the  extra  cost  would  be  little  more  than  for  fuel  and 
storofl.  I  estimate  this  at  I5s.  per  annum  for  a  60-watt  lamp,  so 
that  doubling  the  light  will  therefore  only  increase  the  cost  by  158. 
With  gas  the  increased  cost  is  not  less  than  50b.  per  annum  for 
each  additional  5ft.  per  hour  consumed. 

Joseph  Loblcy,  Borough  Engineer  and  Surveyor. 

At  a  meeting  of  tho  Town  Council  on  May  22.  1S93.  it  was  de- 
cided to  provide  30  arc  lamps  of  1,200  nominal  caudle  power,  and 
to  lay  the  cables  for  incandescent  lamps  at  the  same  time  as  the 
other  mains. 

Since  the  foregoing  roi>ort  was  laid  before  the  committee,  I  have 
devised  a  system  that  will  render  tho  provision  of  tho  sjjocial  high- 
pressure  mains  for  the  incandescent  lamps  for  street  lighting  un- 
ncccssi»ry.  There  will  also  bo  no  need  for  special  transformers.  This 
will  reduce  the  firat  outlay  by  £4(X).  Tliia  system  will  also  reduce 
the  average  lengths  and  sizes  of  the  low-pressure  special  mains  for 
this  purpose,  as  the  distance  along  such  cables  to  the  furthest) 
lamp  need  not  exceed  200  yards.  This  reduces  tho  cost  of  the 
sftocial  mains  to  £170.  and  the  estimated  annual  cost  of  maintain- 
ing the  40  lamps  to  £89.  There  la  thus  a  margin  of  £31  to  cover 
contingencies  and  the  extra  cost  of  the  are  lights  burning  all 
nit'ht. 

The  faIlowin{<  extract  from  the  proWsional  specification  explains 
the  apparatus  :  '*  This  invention  tor  improvements  in  lighting  and 
extinguishing  electric  lamps  for  street-lighting  relates  to  districts 
which  are  lignted  [wrtly  by  arc  lamps  and  fwrtly  by  incandescent 
1am(»s. 

'*  Where  arc  lani(ifl  exist  in  series  controlled  from  the  central 
station  and  have  independent  continuous-current  plant  and  cables, 
tho  arran^roment  is  as  follows  :  The  arc  lamp  cubfo  is  [mssod 
through  tho  ap|>aratus  (which  are  placed  at  junction-boxes  or  sub- 
stations), and  whenever  the  arc  lanip  current  is  turned  on,  the 
apparatus  switches  on  the  current  from  the  general  supply  low- 
pressure  mains  to  tho  incandei^ceiiL  lamps  arranged  ia  (jaratlel. 
These  should  not  exceed  20  16-c.p.  lamps  of  one  connection,  so 
that  the  di>«tance  of  the  furthest  lamp  should  not  exceed  2(K)  yards. 
When  the  arc  lampn  are  turned  out  the  apparatus  switches  off  the 
current  supplying  the  incandescent  tamps,  which  are  thus  auto- 
nmticatly  lighted  and  extinguished  by  closing  or  opening  tho  arc 
light  circuit  at  the  electricity  works.  The  apparatus  consists  of 
n  solenoid  or  electromagnet  ofierating  a  lever ;  the  current  of  the 
arc  lamps  energises  the  solenoid  or  electromagnet,  lifts  the  lever, 
and  by  a  niorcurial  or  other  fiwitch  cloaes  a  low-pressure  circuit 
for  the  incandescent  lamps,'*  Patent  applied  for,  but  tho  free  use 
reserved  for  Hanley. 


ST.  PANCRAS- 


By  the  courteay  of  Mr.  Thomaa  Eccleaton  Gibba  we  have 
been  favoured  with  a  copy  of  the  joint  report  of  the  Elec- 
tricity and  Public  Lighting  Committee  and  a  special 
committee  of  this  Vestry.  The  committee  have  been 
considering  three  descriptions  of  work  which  it  ia  pro[>osod 
to  combine  under  one  aystem — viz.,  the  collection  of  house 
and  Atreet  refuse,  the  burning  of  such  refuse,  and  the 
utilisation  of  the  beat  obtained  from  auch  burning  for  the 
generation  of  electricity.  The  report  consists  of  several 
reports,  of  which  the  supplementary  joint  report  by  Prof. 
Henry  Robinson  and  Mr.  W,  N<  Blair  (engineer  to  the 
Vestry)  ia  the  most  interesting  to  our  readers,  and  this  ia 
as  follows  : 

We  have  c^ven  careful  consideration  to  the  possibility  of  com- 
bining nn  o^ctric  lighting  station  with  the  duet  destructor  eatab* 
liHhmenl  jirojiased  to  be  formed  on  land  belonjfint;  to  tho  V^ePtry  in 
King'fl-road,  and  the  accom|>anyinf;  plan  will  show  the  general 
arrangement  of  tho  proiiosed  works.  The  principle  of  the 
dePtruction  of  the  refuse  by  destructor  celln  i»  now  well  recog- 
nised, and  it  is  bein^  carried  into  elfect  by  local  authorities  through- 
out the  kingdom  The  portion  of  the  Bite  to  be  occupied  in  eon« 
nection  with  the  dentructor  cells  is  that  adjoining  Coorffiana  street, 
which  ie  practically  bli  the  t*ame  level  as  tho  upper  roadway,  to  be 
entered  therefrom  by  two  Katewnys,  with  a  weigh  office  between, 
and  in  one  of  the  gateways  a  weighbridge  will  be  provided.  Thii 
upi>er  roadway  is  proposed  to  be  constructed  of  rolled  stool  joistn 
anu  concrete,  supported  on  cast-iron  columns  and  stanchions, 
and  the  roadway  will  be  paved  with  granite  setts.  The  tipping 
kerbs  will  be  of  timber  secured  to  the  iron  framing,  and  the 
sides  of  tho  roatlwav  throughout  tho  rest  of  their  length  will 
bo  protected  by  a  double  rail  of  wrought-iron  piping.  Below 
this  roadway  I'J  destructor  cells  are  arranged,  six  on  either  eide, 
to  which  refuse  uill  be  Rupplied  bv  tipping  over  the  side  of  tho 
road  into  tanks  attached  to  the  cells.  The  heat  from  these  cells 
can  be  utilised  in  various  ways,  such  as  by  paseine  it  through  the 
boilers  and  economiBer  re<iuired  by  the  electric  light  station,  re- 
ferred to  in  detail  hereafter,  or  by  carrying  it  under  a  floor  of  iron 
plates  on  which  can  bo  prepared  tar  macadam  or  aspbalte,  or 
through  a  multitubular  boiler,  by  which  power  may  be  produced 
to  drive  the  machinery,  such  as  mortar-mills,  clinker-cruaners,  and 
a  stone-breaker  necessary  for  dealing  with  the  clinker,  etc.  These 
nmchines,  which  would  only  utilise  a  comparatively  small  amount 
of  tho  heat,  are  placed  on  the  Georgiana- street  front  of  the  lower 
yard.     At  the  south  end  of  the  upper  roadway  six  more,  cells  ore 
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placed  in  direct  communication  with  the  five  boilera  and  the 
eoonomiser  to  produce  steam  for  the  clecbrio  lighting.  An  exit 
rOAdway  into  King'e-road  la  provided  to  allow  empty  vane  to 
leave  the  premleeH  without  interference  with  those  eoterioK  or 
ti[>[)in{(. 
The  space  occupied  by  the  cellH,  refufte-tankfi,  and  roodwaj' 
joining  will  bo  onclosed  and  covered  by  iron  framed  roofs,  por- 
l^ions  of  which  are  provided  to  be  elazed  to  ^ive  Bufficient  H^ht 
lirithout  windows  in  the  walls,  and  tlie  work  to  be  carried  on  will 
therefore  be  less  likely  to  cause  complaint  of  noUe  or  dust.  The 
cells  are  designed  to  give  the  most  tierfect  combustion  to  a5  large 
a  quantity  of  refu.^e  as  possible  witn  the  least  amount  of  labour, 
and  with  these  objects  in  view  a  continuous  Hupply  of  refuse  to  the 
fircfi  will  bo  ofl'cctod  by  moans  of  mechanical  action  applied  to  the 
fire-bars,  and  by  the  application  of  forced  draught  from  a  fan  when 
neceesary  to  increase  the  temperature.  Ap  soon  as  the  Hues  leave 
the  several  blocks  of  furnaces  they  will  be  dropped,  bo  a£  to  pase 
along  below  ground  to  the  chimney.  Proper  access  to  tho  nue& 
will  oe  arranged  to  fticilitate  the  removal  of  dust.  A  chimney, 
which  will  serve  for  the  boilers  as  well  as  for  tho  cells,  is  based  near 
the  boiler-house,  and  is  proposed  to  be  carried  up  from  a  concrete 
foundation  36ft.  Hciuarc  to  a  height  of  about  200ft.  abo^  e  the  yard 
level.  Tho  base  will  be  built  square  and  the  9haft  octagonal, 
the  flue  is  7ft.  6in.  diameter,  and  lined  with  firebrick 
for  about  SOft.  above  ground.  A  retaining  wall,  suffi- 
ciently high  to  prevent  the  works  being  overlooked,  is 
provided  to  encloi^e  the  aito,  and  where  expos^  above  the  road- 
levels  will  be  panelled  to  give  it  a  better  appearance.     Tho  eub- 


QUANTITY  OF  HOUSE  REFr8E  COLLECTED. 

District.  Population.         ^«^"*«  *"  ^"^t*" 

^  summer  week. 

Ward  1  59,233  370 

„  2  19,284  137 

„  3  34,0,30  164 

.,  4  19.ti61  140 

.,  5  21,75H  143 

,.  6  26.636 laOj 

M  7  22,&42  125 

„  H  31,234  127 


1.0S4 


234,378 


1.:J36 


From  these  tigures  it  will  be  seen  that  during  probably  eigh 
months  of  the  year  the  refuse  from  Wards  1,  2,  3,  4,  5,  and  6  couB 
be  disposed  of  at  the  depot,  but  during  tho  winter  months  it  wou' 
probably  be  necessan*  to  find  other  means  of  getting  rid  of  th 
rofufio  of  Ward  1.     The  iiuality  of  refuse,  however,  being  saperio 
in  winter,  some  port  of  it  might  with  advantage  be  burnt  in  th 
boiler  furnaces,  and  in  this  manner  Home  of  the  surplus  would 
dis[>o8ed  of.     The  boilers  could  probably  take  100  tons  of  refuse *" 
per  week,  using  it  only  when  a  high  rate  of  evaporation  is  not 
required  and  resorting  to  coal  when  the  heavy  load  comes  on  in 
connection  with  electric  lighting.     This  arrangement  would  8a\*e 
£10  to  £\'y  per  week  in  coal  and  disposal  of  refuse  by  cartini; 
away.     It  might  be  found  undesirable  to  burn  ordinary  summer 
refuse  in  the  boiler  furnaces  as  tho  amount  of  combustible  n\nt.tAf 


way  under  Georgiana  street,  giving  direct  access  to  Bangor  Wharf, 
is  proposed  to  oe  lift,  wide  and  10ft.  6in.  high,  with  an  arched 
roof,  and  both  arch  and  sides  above  a  dado  of  blue  brick  will  be 
lined  with  white  glazed  brick.  On  the  wci^t  «ide  a  footway  Zh. 
wide  will  be  formocl,  and  on  the  east  side  a  guard  kerb  1ft.  wide, 
leaving  a  cart  road  7ft.  wide.  The  oonstruclion  of  this  subway 
involves  some  little  alteration  to  the  building  adjoining,  which  \a 
intended  to  be  converted  into  one  tenement  and  utilised  as  store 
keeper  or  foreman's  house.  The  entrance  to  Bangor  Wharf  for 
ordinary  work  will  be  made  on  the  site  of  the  small  stable 
now  adjoining  this  house  on  the  west  side,  and  provision  is 
made  in  the  oetimate  for  L>aving  the  yard,  clearing  out  tho  basin, 
and  repairing  the  wall  along  the  oaiml  and  bat^in.  The  boiler- 
house  and  premises  %t  the  canal  side  of  the  yard  must  be  demolished 
to  allow  the  construction  of  the  approach  to  the  subwa^'.  The 
line  of  frontage  to  King's-road  is  set  back  to  give  an  ecjual  width 
to  the  road  from  Pratt  street  to  the  canal  bridge,  and  the  cost  of 
the  alterations  to  the  roadway  is  included  in  the  estimate,  although 
the  work  should  rather  be  regarded  as  a  public  improvement  than 
as  chargeable  to  the  pro[K>Bed  establif*hmcnt«.  If  the  capacity  of  the 
18  cells  thus  provided  be  taken  at  10  tons  per  cells  per  day  (and  there 
is  every  reason  to  believe  that  the  consumption  of  refuse  will  not  be 
below  this  amount),  the  depi>t  will  be  capable  of  disposing  of  1,080 
tonsof  refuseduring  the  week,  and  dOtons  would  beburniinthe  cells 
under  the  boilers  on  Sunday  to  keep  the  electric  lighting  ^oitig. 
This  makes  the  capacity  of  the  depot  1,140  tons  per  week  without 
involving  aoyunneceeeary  Sunday  labour.  Thefollowingiu  preuared 
from  information  obtained  last  year,and  shows  the  quantity  of  house 
refuse  collected  in  the  various  words  during  a  summer  week  and 


which  it  contains  might  not  be  capable  of  raisinf^  the  tomperat 
sufficiently  to  destroy  the  fumes  without  a  6rebrick  reverberab 
arch  over  tho  furnace  as  in  tho  destructor  cells. 

It  ifl  desirable  for  the  committee  to  give  consideration  to  tbs 
expediency  either  of  carrying  out  another  electric  lighting  station 
or  of  increasing  the  plant  at  the  present  station.  In  this  oonnoc- 
tiou  it  may  be  pointed  out  that  whereas  in  other  parta  of  ' 
motroiwHs  the  BUpply  given  by  private  companies  is  extendi 
steadily,  there  can  be  no  reason  for  aftsumiog  that  St.  Pancras  : 
exceptional  and  that  it  has  reached  a  limit  beyond  which  it  woa' 
bo  impolitic  to  pass,  having  in  view  the  obligation  that  exu 
under  the  nroviBional  order  to  supnly  electricity  to  tho  who 
dwLiict.  The  following  [KDintfl  j*boula  be  borne  in  mind  :  1, 
present  station  in  only  cu|jablc  of  serving  10.000  lamps  aimul*' 
taneously,  or  about  13,300  lamps  installed.  2.  At  the  preasnt 
time  there  are  about  11,000  lamps  installed.  3.  That  this  aemaod 
bos  arisen  in  less  than  18  montlis.  4.  That  a  new  station  can  do 
bejgot  to  work  in  leas  than  18  months  from  the  present  time. 

Tne  points  to  be  decided  are  :  Will  the  demand  incresae  dor 
tho  next  IH  months  to  the  extent  of  more  than  2,300  lamps,  and  I 
it  desirable  to  extend  the  mains  beyond  the  preeent  limited  area  c 
supply  ?  In  the  event  of  ita  being  couBtdered  that  an  exteoaioD  \ 
desirable,  the  schonio  presented  now  in  connection  with  the  Kin^ 
road  destructor  works  would  meet  the  case  in  a  most  ecooomia 
manner.  Tho  proposal  to  establish  a  refuse  destructor  station  < 
the  King's-rooa  proi>erty  of  the  Veetry  affords  an  opi>ortunity  f 
the  erection  of  a  second  electric  lighting  station,  which  can 
worked  with  great  economy.  By  combining  the  two  operations  ■*■ 
one  station  the  capital  outlay  in  rc«poct  to  the  production  of  elcc 
tricit^  will  be  somewhat  less  than  would  be  the  case  ii  an  iod^pen- 
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dent  ait«  had  bo  be  obiliBed.  The  obvious  desirability  of  utilisinK 
the  waste  heat  produced  by  the  destruction  of  town  refuao  for 
raisine  steam  is  now  well  rocoffnised,  and  has  been  carried  into 
effect  Tor  variouH  purposes.  Therein  therefore  no  doubt  whatever 
as  to  the  practicability  of  raising  steam  and  applying  it  bo  engines 
drivnng  dynamos  for  generabinpf  electricity.  The  scheme  provides 
for  plant  to  ^rvo  4,H0O  InmpR  inptallod,  thui*  bringing  up  the 
capacity  of  the  Vestry's  electricity  gonoraling  plant  to  IS.HKJ 
Umpe,  or  13,600  lamps  simultanoouftly  in  use.  as  against  the 
10,000  lamps  at  present.  The  ongino  and  boiler  Itouses  are 
desired  bo  contain  plant  to  nerve  doublo  the  number  of  lanuw 
provided  for  at  first,  so  that  fubure  extensions,  as  hereinafter  inai- 
cated,  can  be  carried  out  at  any  time  rapidly  and  with  great 
economy.  It  may  be  obeer\'&d  that  tho  oxtonsions  now  under  con- 
sideration are  such  as  are  inevitable  if  the  Sb.  PHncra*  Vestrv  are 
to  meet  the  demands  which  exist  in  their  district.  To  stand  still 
may  involve  the  question  whether  the  Vestry  are  6o/ia  Hdt  carrying 
out  their  provisional  order. 

The  Dew  mains  pro^iosed  to  be  laid  in  connection  with  the  first 
insbalmenb  of  the  King'fHroad  works  are  as  follows :  A  feeder  to 
the  Cobden  sub  station  passing  along  Pratt-streot,  Great  College- 
street,  and  Crowndalt'-road.  A  mtcood  feeder  (Visaing  northwarda 
up  Croat  I'ollcge-strect  and  Kentish  Town-road  to  the  corner  of 
Prince  of  Wales-road.  Diatributing  mains  would  be  laid  along  tho 
linee  of  these  two  feeders,  and  also  in  Kentish  Town-road  up  to 
the  Midland  Railway,  in  Camden-road  from  The  Red  Cap  t-o  the 
North  London  Railway,  and  from  the  Cobden  substation  to  the 
Clearing-house  along  Everflholt-etreet  and  Seymour-street.  Tho 
feeder  to  the  Cobden  sub-tnlation  would  enable  the  new  plunb  to 
serve  the  light  load  of  the  whole  district  that  ts  now  servo'l  from 
Stanhope-street  and  the  distributing  main  to  the  Clearing  houpo 
would  not  only  facilitate  this  operation,  but  would  divide  the 
full  load  therebetween  Stanhope-street  and  King's-road  with  great 
economy  and  convenience  of  working,  as  it  is  a  great  advantage  to 
have  the  two  stations  connected  by  trunk  mains  to  as  to  onablo 
them  to  assist  one  another.  Theee  maint*  and  feeders  wouM  serve 
8,000  lamps  simultaneously,  without,  blie  asuistance  of  new  t*ub- 
atations,  and  more  than  double  thin  number  when  battery  stations 
are  established. 

The  site  is  laid  out  for  live  Lancashire  boilers  and  five  engines, 
of  about  200  h.  p.  each,  driving  dynamos.  In  the  HrHt  instance, 
however,  only  three  engines  nnd  three  boilorn  need  be  put  down. 
The  boilers  would  be  heated  by  the  gases  from  the  destructor  ccIIh 
passing  round  the  outer  shell  and  escaping  by  the  main  flue,  crossing 
under  bhe  front  end  of  the  boilers  to  the  chimney.  Tho  [>owor 
available  from  tho  dcatructora  will  bo  not  loi*«  than  3CK>  h.p. 
with  the  first  instalment  of  throe  boilers,  end  Jj<X)  h.p.  with  the 
complete  set  of  live  boilern.  Arrangements  are  also  provided  for 
firing  these  boilers  in  the  usual  manner  by  hand  or  by  mechanical 
stokers  with  coal,  eo  that  steam  may  be  more  rapidly  raided  bo 
meet  any  sudden  demand  due  to  fogs,  and  at  times  of  maximum 
load.  The  engine  and  dynamo  houric  would  be  built  adjoining 
the  boiler  house,  and  with  the  ofhce  of  the  manager  of  the  station 
will  extend  to  Pratt-stroet.  A  small  coal-wtore  w  provided  adjoin- 
ing the  boiler-house,  and  is  entered  from  King's-road,  and  by  means 
of  a  hydraulic  lift,  actuated  by  the  water  descending  from  the  coolere 
to  the  condensing-bank,  coal  will  be  delivered  to  the  hopper  supply- 
ing the  mechanical  stokers,  or  to  bhe  floor  of  tho  boiler-house.  Tho 
entire  supply  of  bhe  High-street  district  would  at  once  be  taken 
up  b V  bhe  new  sbabion  in  KingV-road,  and  being  only  about  one- 
third  of  the  distance  from  KingV-road  than  it  ih  from  Stanhope- 
street  station,  the  supply  would  be  carried  on  at  a  much  better 
efficiency,  while  the  plant  at  Stanhope-street  could  supply  a  larger 
number  of  lampe  in  Jtd  own  neighbourbooii.  It  is  important  that 
pro>'iBion  should  be  made  for  meeting  the  increasing  demand  in 
the  High-street  district,  as  the  number  of  lamps  which  can  be 
served  in  thiadietricb  from  Sbanhopc-f<breotha«  nearly  been  reached, 
HO  that  it  will  soon  be  necessary  to  refuse  now  cuHtomers  unless 
fresh  provision  is  made.  The  busiest  part  of  the  Kentish  Town- 
road,  which  is  now  unsupplied,  can  be  served  very  well  from 
King's-road,  and  thia  will  do  one  of  the  mont  romunorativo  piirUi 
of  bhe  parish  The  supply  over  the  whole  system  of  mains  during 
periods  of  light  load  could  be  ^Wen  either  from  Stanhope-sLreet  or 
KingVrood  ;  but  it  could  bo  Jone  more  economically  from  KiiigV 
rood,  as  tho  destructors  would  be  working  continuously,  and 
would  be  yielding  a  large  (iart,  if  not  the  whole,  of  bhe  heat 
required  for  raising  steam  to  meet  the  day  denmnd. 

The  estimated   coat  of   erecting  dcebructors,  and   tho  various 
works  in  connection  therewith,  is  as  follows  : 
Excavation  of  site,  drainage,  paving,  and  boundary 

walls £2,450    0    0 

Destructor  cells,  refuse-tanks,  gearing,  etc 4,500    0    0 

Upper  roadway,  buildings,  flues,  etc 3,,15*>    0    0 

Chimney  shaft,  including  excavation  and  foundation  3»10U  0  0 
Boiler,  engine,  mortar  mdls,  stone-broaker,  etc.    ...       1,100    0    0 

14,600  0  0 

Subway  under  Goorgiana-street L150  0  0 

Improvement  of  Bangor  Wharf  900  0  0 

Alteration,  etc.,  to  house  in  Oeoreiaaa-street 120  0  0 

Alteration  to  roods  adjoining  the  site 600  0  0 

17.270    0    0 
Add  10  per  cent,  for  contingencies 1,7>'¥0    0    0 

Total  £19.000    0    0 

Tho  cost  of  di6[x>sing  of  the  refuse  is  at  present  about  :is,  Dd. 
per  ton,  inclmling  colloction,  and  tlio  coeib  of  dealing  with  tho 
1  quantity  at  the  depot  may  be  baken  at  If,  per  bon,  bo  which 


may  be  added  the  cost  of  ooUection,  estimated  at  la.  6d.  per  ton, 
for,  with  the  proposed  dep^^b  being  so  central  to  the  district 
berved,  there  will  be  a  reduction  on  the  present  cost,  as  the 
number  of  journeys  per  day  will  be  increased.  This  makes  the 
cost  28.  6d.  per  ton.  as  compared  with  Ss.  9d.  per  ton  at  present^ 
or  a  saving  of  Is.  3d.  per  ton,  which  amounts  to  about.  £3,700  per 
annum  on  tho  quantity  of  refuse  dcalb  with  at  the  depot.  There 
will  also  be  a  revenue  of  several  hundreds  a  year  from  morbar,  etc., 
produced  from  bhe  clinkers,  and  some  small  value  in  the  clinkers 
thomsolvo^*.  After  allowing  for  the  instalment  for  interest  and 
re|,>ayiiienb  of  capital,  and  also  for  depreciation  and  maintenance 
of  workfl,  there  will  remain  a  clear  saving  of  £2,000  to  £2,500  a 
year  on  the  cost  of  refuse  diA[^>osal  only.  The  value  of  bhe  heat 
utilised  for  electricity  is  estimated  separately. 

The  following  is  the  estimated  cost  of  bhe  Brst  instalment  of 
electric  lighting  works  proposed  to  be  carried  out  in  connection 
with  the  deatructora. 

Buildings,  with  conbingeaciee £5,600 

Central-station  plant,  ditto 13,170 

Mains,  ditto 12,130 

Total £30,900 

Tho  cost  of  completing  tho  central-station  plant  to  serve  7|500 
lamp  nimultaneously,  or  10,000  installed,  would  bo  £7,ft00. 

The  additional  annual  expenses  of  the  electricity  department  in 
res|>cct  of  tho  King'a-road  worke  will  bo  as  follows : 
Instalment  for  3i  per  cent,  interest  and  rejiaymont  of  loan 

in  42  yeara  (4H  per  cent,  on  £3)1,900) £1,420 

Maintenance  and  depreciation  of  new  works .,     1,455 

Additional  staff  and  mit^cellaneouB  fixed  expenses   1,200 

Total  amount  of  fixed  expenses £4,076 

In  addition  bo  thin  there  wUl  be  variable  expenses  for  water, 
oH,  ronl,  etc.,  de]iending  u^Kin  the  output  and  amounting  to  about 
j[d.  |jer  unit  If  the  whole  of  the  proi>08od  plant  ifl  devoted  to 
private  Ughbiiig.  about  4,800  lights  can  be  Herve<l.  Assuming  that 
the  consumption  will  only  be  37^  units  per  lamp  per  annum  (the 
coni^umption  in  St.  Pancros  last  year  was  26  units  per  lamp  in 
private  nouses,  and  was  Ti^i  units  in  business  premines,  thorefore 
the  overage  will  be  over  40  units  if  half  bhe  demand  is  in  privabo 
houses),  the  total  output  would  be  IHO,00(.»  units  per  annum,  which 
would,  at  fid.  per  unit,  yield  «  revenue  of  £4,500  per  annum^  while 
the  expen»ti«  would  be  : 

Fixed  charges  (as  above) £4,075     0    0 

Variable  expenses,  ltM),000  units  at  4d 187  10    0 

ToUl £4.262  10    0 

This  shows  a  profit  of  o^  er  £'2(N)  a  year,  but  as  the  dav  load 
for  tho  whole  district  could  be  worked  from  King*8-road  with 
greater  economy  than  from  Stanho^ie  sbreot,  a  further  saving  of 
several  hundreds  a  year  would  accrue.  Inasmuch  as  lamps  for 
public  lighting  work  fur  longer  periods  than  private  lights  a  much 
better  result  will  bo  shown  if  a  fwrtjon  of  the  proposed  plant  were 
to  be  ftpuropriabed  to  work  the  80  new  arc  lauips  that  have  been 
pro[)osea  as  an  exbenc^ion  of  the  present  public  lighting.  If  this 
were  carrietl  out  the  number  of  private  lights  served  would  be  re- 
duced from  4,300  to  3,600.     The  output  then  would  bo  : 

80  arc  bmpB,  uning  2.<MK^  units 160,000  unit* 

3, 6t>0  incandescent  lamps,  using  37i  anil«  135,000     ,, 

Total  205,000    „ 

At  Hd.  jior  unit  this  would  yield  £7,375  per  annum,  while  tht 
cost  of  production  will  be  : 

Fixed  charges  (as  above) £4,076 

\'arLable  ox  i>enses,  295,000  unite  at  ^d 307 

Total £4.382 

Showing  a  profit  ot  £3,000  per  annum,  to  which  should  be  added 
(as  before)  tho  saving  of  novoral  hundred  a  year  on  the  day  supply. 
Thii*  £3,000  a  year  could  bedevutod  either  to  reducing  both  the  price 
Lo  private  consumers  below  t>d.  and  the  charge  for  day  cvirrent  below 
;id.,  or,  as  an  idternativo,  to  reduce  bhe  cost  of  ritreet- lighting.  A 
much  larger  number  of  units  could  be  generated  ab  this  station 
during  the  day  and  after  midnight  at  a  cost  not  exceeding  ^d.  per 
unit.  ThiH  power  can  bo  utilised  for  further  public  lighting,  for 
motive  power  during  the  day,  and  for  charging  batteries  when  the 
u;oneral  demand  is  sullicienb  to  warrant  tho  erection  of  sub-stations. 
Day  current  could  thorefore  bo  supplied  at  2d.  per  unit  with  a  large 
margin  of  profit.  The  additional  staff  re<iuired  to  work  the  new 
station  will  consist  of  two  Hhiftsof  stokors,  drivers,  and  electricians. 
Oae  jihift  could  be  transferred  from  Stanhope-street  to  provide  for 
running  continuously  at  King's-road.  At  times  an  extra  man  or 
two  may  be  roLiuired  at  either  station. 

lb  IS  important  to  point  out  that  the  King's  Cross  district  con 
either  now  or  in  the  future  be  sensed  very  well  from  King's-road 
by  means  of  a  feeder  laid  along  Pancras-road  to  the  corner  of 
Euston  rood.  This  feeder  ehoutd  be  made  of  sufficient  slse  to 
serve  about  1,500  lights  simultaneously  in  use,  which  would 
probably  meet  the  requirements  of  the  district  for  several  years  to 
come.  When  the  demand  has  reached  the  capacity  of  the  feeder, 
a  battery  substation  could  be  erected  in  the  King's  Ooss  district, 
and  it  could  be  charged  from  the  feeder  after  midnight  and  during 
the  day,  tho  current  being  entirely  generated  by  steam  raised  by 
the  waste  heat  from  the  destructors.  The  batteries  might  be  pub 
in  as  the  demand  increases  from  1,500  up  bo  4,500  lights  of  16  o.p. 
simultaneously  in  use,  after  which  oaditional  mains  would  be 
lot^uired  from  tho  generating  station  and  additional  generating 
plant,      It  might  then   be  desirable  to  introduce    high-tension 
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currentfl  to  work  oontinuoiu-carreofc  transfortnere  at  tho  sub- 
station and  to  charge  the  batteries,  but  it  would  not  pay  to  estab- 
lish A  iiubstation  in  this  district  at  the  outlet  oither  for  batteries 
or  transformers.  If  thc^e  works  were  carriod  out  as  indicated, 
tho  whole  of  the  southcjistern  dirttrtct  could  be  supplied  for  many 
nrs  to  come  without  tho  establif«hmont  of  ftnothor  jjoncratinj: 
ation.  A  good  reason  for  deferring'  tlio  eroctioii  of  battery  8«b- 
ntions  for  a  few  'years  is  that  tho  manuFacturo  of  batteries  Ia 
steadily  undergoing  improvement  in  which  a  targe  field  is  still 
open,  whereas  there  is  very  little  room  for  improvement  in  central- 
station  generating  plant.  The  cost  of  maintenance  and  dopre- 
ciation  nf  batteries  is  also  much  ereater  than  that  of  heavy  low- 
teni^ion  mninsi  which  may  be  usou  at  first  to  serve  longer  distances 
than  will  be  the  case  when  cuplomerH  are  more  numerous  and 
provision  has  to  bo  made  to  supply  tho  more  distant  {>Arta  from 
sub -stations. 

It  is  preferable  to  develop  tho  electric  lighting  business  in  tho 
manner  indicated  rather  than  by  introducing  high-tension  plant 
at  tho  outset  with  a  view  to  reducing  the  size  of  the  street  maiii^, 
as  it  avoifjs  the  necessity  for  establishing  sub-stations  until  there 
is  a  profitable  amount  of  work  for  them  to  do,  and  it  also  to  a  largo 
extent  avoids  the  neceeetty  for  disturbing  the  Btroots  a  second  time 
to  enlarge  or  duplicate  the  distributing  mains.  It  is  actually  the 
most  economical  system,  because  the  hrst  cost  of  the  heavy  low- 
tennion  mains  is  not  greater  than  that  of  the  smaller  low-tenaion 
mains  added  to  the  cost  of  tho  high-tenMon  piimary  mains  and 
sub-station  plant.  The  etficiency  of  direct  distribution  at  low 
tension,  uncior  these  circumstances,  in  far  higher  than  by  high 
tension  with  transformers,  particularly  at  light  loadf.  Tho 
northern  part  of  tho  parish  can  bo  served  either  by  high  tension 
from  Kings-road,  or,  preferably,  by  a  third  generating  t^Uition 
combined  with  refuse  aestructors,  for  dealing  with  the  refuge  of 
that  dintrict,  which  is  not  provided  for  in  the  King'a-road 
destructor  scheme. 

In  conclusion,  we  are  quite  of  opinion  that  the  combined  works 
herein  described  can  be  wisely  proceeded  with  by  the  Vestry,  and 
that  the  economies  indicated  are  such  OS  to  render  the  ef«tabli;»h 
znent  one  that  would  prove  of  considerable  tiuancial  benefit  to  the 
parish. 


THE     ELECTRICAL    TRADES     SECTION     OF    THE 
LONDON  CHAMBER  OF    COMMERCE. 


A  meeting  of  this  section  took  place  last  Friday  at  the  Chamber 
of  Commerce,  Rastohoap,  Major  S.  Flood-Page  occupying  the 
chair.  Among  those  present  were  Major-Genorm  Webber,  Messrs. 
Crompton,  Edmunds,  Erskine,  Beaumont,  Morse,  (larcke,  and 
(iaine. 

The  ChBirmiui  said  although  it  was  a  long  time  since  a  meeting 
of  llio  poction  took  place,  tho  Council  had  not  been  idlo,  Iwiv-inj; 
held  13  meetings  sinco  tho  minuten  wore  recorded.  Ho  direete*) 
attention  to  u  matter  which  concerned  not  only  the  electrical 
industry,  but  also  all  trades— namely,  tho  London  Chamber  of  Arbi- 
tration. Thoy  were  aware  that  the  Chamber  of  Commerce,  in  con- 
junction with  tho  City  Cor|K)rtttion,  had  formed  a  London  (Chamber 
of  Arbitration,  and  had  now  got  together  something  like  !JUO 
arbitrators,  representing  most  of  the  trades  in  London.  Down 
to  April  nine  casos  had  been  decided  by  that  Chamber -one 
having  been  referred  to  it  by  the  High  Court,  and  the  Muster 
of  tho  Court  had  expressed  his  satisfaction  with  tho  decision 
an<l  the  rapidity  with  which  the  case  hod  been  concluded.  One 
amount  in  dispute  had  been  jC40.(XX»,  A  clause  had  been  agreed 
upon  for  insertion  in  contracts,  and  it  was  hope<l  that  the  electrical 
trades  would  endeavour  to  got  the  clause,  which  was  as  follows, 
intierted  into  contracts,  aa  other  tradcn  were  doing  :  "All  dii»puLct» 
relating  to  contracts  shall  be  submitted  to  arbitration  to  the  niEcs 
for  the  time  being  of  the  London  Chamber  of  Arbitration."  The 
chairman  had  on  tho  previous  day  succeeded  in  getting  that  in- 
serted in  A  contract.  He  thought  that  thoy  could  claim  for  tho 
system  that  it  was  exi>editious,  economical,  and  efficient,  and  ho 
cummcnderl  it  to  their  careful  consideration.  Mr.  Morse  bod  just 
reminded  him  that  thechiuso  was  irrevocable,  as  an  Act  of  Partia- 
meat  had  been  passed  giving  legal  powers,  so  that  when  that 
clause  was  inserted  in  a  contract,  no  other  system  of  arbitration 
was  open  to  them.  Coming  to  consider  iho  ijucstions  on  the 
agenda,  ho  mentioned  that  many  meotingB  of  tho  Overhead  Wires 
Committee  had  taken  place.  He  hod  in  his  hand  some  corre- 
spondence—which was  subsequently  handed  round  for  perusal  by 
toose  present  —  which  had  passed  between  the  Board  of 
Trade  and  the  Institution  of  Electrical  Engineers.  With 
regard  to  that  correspondence  he  mentioned  that  they 
were  in  a  much  better  position  now  than  thoy  were 
a  little  time  ago.  At  the  last  meeting  they  were  doubtful 
whether  the  Institution  would  move  in  the  matter ;  they 
had  now  moved,  and  by-and-by  they  would  hear  from  Mr. 
Crompton  and  Major  Cenoral  Webber  whether  they  had  moved 
font  enough  and  on  right  linet?,  or  whether  it  would  be  neceesary 
for  tho  section  to  ask  the  Institution  whether  tho  latter  had  still 
womothinp  to  say,  or  whether  thn  members  of  tho  section  should 
themselves,  without  reference  to  the  Xnatitution,  mform  the  Board 
of  Trade  that  they  had  fiomothmg  further  to  add.  It  would  bo 
very  much  to  their  advantage  if  they  could  work  entirely  with  tho 
Institution,  but  so  far  as  he  had  been  able  to  »ee  the  Institution 
had  not  gone  aa  far  afl  thoy  could  wiph.  There  waa  rvnot.her 
matter,  wTdch  would  bo  brought  forwanl  by  Mr.  Oarcko,  concern- 
ing electric  traction.  Tho  principle  was  that  (>uwer  was  to  bo 
sought  ior  A  committee  to  be  appointed  which  would  uot  come 
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under  the  ordinary  rules  which  governed  sab-oominittoes  of  tbe 
section,  but  which  would  have  power  to  raise  funds  and  take  stK  ^ 
action  as  might  be  necessary  in  tho  interests  of  a  particul 
portion  of  tho  industry.  Such  an  association  alreiut' 
existed  in  the  caee  of  the  supply  companies,  and  whii 
was  outside  of  the  Electrical  Section.  Those  who  bod  bee» 
connected  with  tho  section  from  tho  commoncomont  bad 
alwaye  felt  that  it  was  a  pity  that  a  numbor  of  associations  on' 
the  Electrical  Section  should  bo  formed,  and  they  had  also  felt 
if  it  was  possible  and  consistent  with  the  rules  of  the  Cham' 
that  such  a  committee  should  be  instituted  in  connection  with  t 
Chamber,  it  would  be  better  for  it  to  be  done.  It  wa«  in  accoi 
anco  with  tho  rules,  but  if  a  resolution  was  passed  to  that  ellect, 
it  would  have  to  be  confirmed  by  the  Council  before  it  wouM 
become  operative.  Ko  opined  that  the  Chambor  would  be  much 
more  useful  to  the  industry  if  they  could  manage,  when  burn:' 
questions  arose  which  ro<]uirod  to  be  spocially  dealt  with,  that  ih( 
should  bo  dealt  with  in  connection  with  the  Chamber.  Anothi 
matter,  which  some  of  them  had  seen  referred  to  in  that  day 
issue  of  the  Ekc/rical  Enii\uca\  was  a  function  which  was  not  filli 
either  by  the  Chamber  or  the  Inatitution.  That  function  w»« 
question  of  papers  and  discussions  on  purely  commercial  subject* 
which  were  really  the  interests  of  the  section,  buo  outside  the 
spciiial  work  of  tho  Institution.  If  it  was  thought  tliat  such  a 
thing  was  feasible,  he  would  be  glad  if  Mr.  Garcke  and  Mr.  Siemens, 
together  with  himself,  would  take  into  consideration  before  tho 
coming  winter  the  subject  of  two  or  three  days'  diaonaui 
papers  read  on  ()urely  commercial  subjects,  so  aa  to  try  to 
gap  and  prevent  the  formation  of  any  other  body  to  come  ' 
the  Ind^litulion  and  tho  Electrical  Section. 

Mr.  Crompton  said  that  the  [msition  of  members  of  the  Councii 
of    the    Institution  prevented   the   disclosure  of    what  passed 
the  meetings  of    the   Council,    and    the    same  appliott   to    tl 
sub-committee  gatherings.     In  this  particular   case  he  belie- 
that    the    Board    of     Trade   were   particularly  sensitive   a» 
anything   being  divulged  ;   and  that   being  bo,  be  did   not  knoi 
how   far    he   could    inform    them.      He  thought,    however, 
Major  (Veneral  Webber  would  confirm  him  in  saying  that  whi 
the    matter    was    put    to    him   at   the   Council    the   other  day, 
ho  hud  considered  the  best  way  would  be  to  place  the  correepwu' 
donee  in  the  hands  of  the  members  of  the  section.     He  thoug'  ' 
there  was  no  doubt  that  matters  had  advanced  a  step,  and  thattl 
Board  of  Trade  would  ask  for  assistance.     If  not,  he  thought   ' 
would  be  entitled  to  cull   in  the  aasisttuice  of  this  body  to 
pressure  upon  tho  Hoard  of  Trade  to  receive  a  deputation 
and  to  jxjint  out  that  the  pressure  on  the  industry  as  a  whole 
very  groat.     The  existing  rogulatiouR  were  far  from  perfect,     T! 
Institution  had  not  thought  it  right  to  deal   with   matters  whii 
ap[)eared  to  be  of  a  purely  commercial   nature,   but  only  wll 
Rcientific  subjects. 

Major-Gonoral   Webber   concurred   with  the   remarks  of    &he 
previous  s|>cakor  as  t-o  their  inability  to  mention  what  trani 
.-it  the  mcotingB  of  the  committoe  and  Council,  but  the  letters  wi 
before  thoni.     They  would  bo  saticHed  to  Hnd  that  the  BoArd 
Trtwlu,  w}iiie  demurring  to  make  any  important  changes  urdee«  tl 
necessity  for  them  was  cletirly  established,  were  quite  willing 
meet  tho  wishes  of  the  Council  of  tho  Institution,  and  at  the  sa: 
time  the  Boartl  of  Trade  knew  that  they  would  be  meeting  tl 
wishes  of  the  C"hamber  of  Commerce.     The  fundamental  points  di 
cussed  by  the  iSectioii  Committee  and  by  that  of  the  Inatitutloo ' 
boon  brought  before  tho  Board   of  Trade  in   that  correflpondan< 
He  fully  believed  with   Mr.  Crompton,   that  the  Board  of  T: 
would  meet  them  in  essential  and  important  alterations. 

Mr.  S.  Moree  observed  that  tho  Board  of  Trade  paid  a 
deal  of  attention  to  representations  made  by  municipal  and 
authorities,  and  ho  suggested  to  tho  consideration  of  tho  com- 
initteo  whether  they  could  not  get  such  a  repreeontation  from 
local  aiithoritie**  baclung  up  the  lines  taken  by  the  commiti 
ho  felt  that  tho  Board  of  Trade  would  bo  much  more  likely 
way  than  if  they  hnd  to  decide  and  take  the  whole  respoo; 
upon  themselves. 

The  Chairman  thoueht  there  was  one  point  of  satisfaction — 1 
if  tho  changes  pro|joscd  by  the  Institution  were  made,  there 
be  no  necessity  for  them  to  take  further  action. 

KaJor-OeneraX  Webber  did  not  think  that  the  matters 
by  the   Institution   to  tho  Board  of  Trade  as  being  of 
tx)rtancc  were  matters  in  which  local  authorities  would ~eii 
interested  or  be  likely  to  see  the  reasons  for. 

BCr.  R.  8.  Xrsklne  obser\-cd   that  if  the  Institution  did  iioi 
their  way  to  buggest  all  the  alterations  that  the  Chamber  had 
for,  they  mi^ht  add  that  the  section  wished  other  alteratioi 
suggestcit  that  tho  Boartl   of  Trade  should  get  a  further 
from  them,  or  something  to  that  ell'ect. 

On  the  proposal  of  Mr.  Oaroke,  seconded  by  Mr.  Crompton,  tl 
correspondence  was  referred  to  the  Overhead  Wires  Committoe 

Mr.  Garcke  said  that  the  object  of  proposing  the  motion  ' 
the  undue  muliiplication  of  societies  or  organisations  to  deal  witj 
electrical  inattei's,and  also  to  enhance  the  value  and  the  scope  of  tb 
section.  He  did  not  intend  to  enter  into  the  question  of  tho  necei 
sity  for  any  further  combination  of  that  kind,  because  ho  wuhe 
them  to  accept  it  iks  a  fact  that  the  combination  already  ex' 
and  that  the  only  object  in  view  waa  the  desirability  of  i 
the  organisation  which  had  been  brought  together  into  the  1 
Chamber  of  Commoice.  They  hud  probably  heatd  of  the  fornu^ 
of  tho  Electriad  Traction  A^tiociation  to  |>rcpuro  evidence,  and  foj 
other  piirposcj",  in  view  of  the  Hpix>intment  of  a  parlian 
committee  on  ti  amway:*  and  telephones.  It  had  occurred 
that  it  would  he  advantageous  to  tho  gentlemen  who  hod 
tntod  that  association  to  carry  out  their  purpose  by  moens  dTl 
sub-oommittoo  of  the  section.     Such  a  oourse  wae  qaito 
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able.  And  in  ftooord&nce  with  the  ruloe  of  the  Chamber.  It  only 
required  the  paamng  of  a  re^ilution  by  the  Boclion  approving  of 
the  fonnAtion  of  a  r^ub  conimittee  and  contirmation  by  the  Council 
of  the  Chamber  to  complete  the  arrHngement.  A  committee  had 
already  been  formed  to  deal  with  electric  traction  in  rotation  to 
telephones,  and  tho  representatives  of  the  traction  companies  had 
been  cordially  met  by  those  of  the  telephone  company,  with  a  view 
to  some  arranpemento  beinp  arrived  at  which  would  render  friction 
unneoeasary,  or  at  any  rate  minimise  ib.  It  tteomed  that  the  result 
of  thoee  negotiation?  had  not  been  quite  eatiafuctory  to  tho  electric 
compaoiee,  and  thereu^xm  this  proposal  was  made  to  constitute  a 
seiMirate  A«eociation.  Ho  was  strongly  in  favour  of  90ttlin^ 
any  question  amicably,  and  by  negotiation.  It  seemed  to 
him  that  a  sub-committeo  of  tho  section  would  keep  that 
object  more  in  view  than  the  formation  of  a  separate  organi- 
sation. The  proposal  ho  movetl  was  :  "That  thiftii*ection  approven 
of  tho  formation  of  an  electric  traction  Hub-conimibtoo,  with  (tower 
to  raise  funds,  engage  counsel,  and  take  such  other  »tetMt  as  might 
be  in  their  opinion  necessary  for  tho  advocacy  of  tho  protection  of 
traction  interests  ;  that  the  following  members  constitute  a  sub- 
committee, with  (Kjwor  to  add  to  their  number  :  Messrs.  Crompton, 
Morse,  Kite,  and  CratT  Baker,  the  Babcock-Wilcox  Company,  Mr. 
(larcke,  Mr.  H.  0.  Sollon.  and  the  Brush  Company.  Such  sub- 
committee shall  bo  confined  to  the  above  members,  and  to  such 
others  as  shall  be  elected  by  them,  provided  that  no  one  nhnll  bo 
eligible  for  election  as  a  member  of  such  subcommittee  who  i?  not 
a  member  of  the  London  Chamber  of  Commerce,  and  that  the 
subcommittee  shall  be  subject  to  the  general  rules  of  the  Chamber^ 
and  flhall  report  from  time  to  time  to  tho  Electricid  Section,  and  in 
this  case  the  president  of  the  Chamber,  chairman  of  the  counciU 
and  the  chairman  and  vice-chairman  of  the  Electrical  Section  shall 
not  be  tx-o^rio  members  of  the  subcommittee."  The  money  would 
be  raised  among  themselves. 

Major-Genoral  Webber  seoonde*!  the  proposal 

Mr.  W.  O.  Galne  a.^kc<I,  before  thn  motion  woe  put,  what  was 
the  exact  object  and  meaning  of  such  a  committee.  They  all 
knew  what  ite  intentions  were.  He  thought  the  suggestion  was 
really  the  formation  of  a  protection  committee  to  protect  one 
interest  against  another  interest  which  was  alno  represented  in 
the  London  Chamber  of  Commei-ce.  It  was,  after  all,  a  question 
between  tho  electric  tnu^tion  and  tho  telephone  intereets.  It  wa^ 
possible  that  there  might  bo  another  interest,  that  of  railways,  but 
in  reality  it  lay  between  the  two  mentioned.  Ho  thou  referred  to 
the  insertion  in  Bills  of  clauses  protecting  tho  telephone  company. 
to  the  appointment  of  a  parliamentary  committee,  and  to  the 
Electric  Traction  Association.  He  wished  to  know  whether  the 
object  of  the  subcommittee  wan  solely  or  mainly  to  obtain  the 
iniluence  and  weight  at  their  back  which  the  name  of  the  Tendon 
Chamber  of  Commerce  would  give  them  on  the  occosion  of  tho 
enquiry  of  the  joint  committee,  because  if  that  wus  so  he  suggesCed 
that  it  was  a  most  impttiper  course  bo  adopt,  that  one  interest  in 
the  Chamber  should  seek  to  have  tho  weight  of  tho  Chamber  at 
its  back  agaiuBt  another;  but  unlcan  a  powerful  rea.Mon.  which 
had  not  been  adduced,  was  shown  that  it  was  in  the  interest  of 
the  public,  he  thought  there  were  absolutely  no  grounds  for  such 
a  proposal  to  be  made.  He  objected  meet  strongly  to  the  use  of 
the  name  and  weight  of  the  Chamber  to  support  tho  objects  of  the 
proposed  sub-committee. 

lt«Jor>Geneiral  Webber  presumed  that  tho  committee  would 
act  as  a  traction  suh  committee  of  tho  Electricfll  Section  of  tho 
London  Chamber  of  Commerce. 

Mr.  Korse  remarked  that  tho  fact  that  Sir  Albert  RoUit  was 
president  of  tho  Chamber  and  a  director  of  the  National  Telephone 
C^mi^any  would  not  give  greater  weight  to  his  evidence. 

The  CluklniuiD,  in  reply  to  Mr.  Ifaine,  obsorved  that  it  would 
not  be  possible  for  the  proiK>se<l  committee  to  take  any  higher 
position  than  that  of  a  subcommittee  of  the   Klectrical  Soclion. 

After  further  remarks  the  resolution  was  put,  and  was  carried 
with  only  one  dii*seMtiont. 

The  Chairmau  said  that  tho  next  quention  referred  to  railway 
rates.  It  had  originated  through  the  correspondence  between 
Mr.  Murray  and  Mesarn.  W.  T.  Cilover  and  Co.  Perhat>s  Mr. 
Edmundi*  (of  the  latter  firm)  would  open  the  subject. 

Bfr.  Xdmiuds  had  little  to  say.  The  letter  sent  to  the  secretary 
of  tho  section  bad  been  written  by  tho  manager  of  the  works,  but 
tho  only  thing  was  that  they  were  suffering  nloni;  with  many  otiier 
people  with  regard  to  advances  of  rates  generally. 

The  matter  wa^  roferrod  to  the  Railway  Kales  Committee 
belonging  to  the  section. 

After  a  reference  to  the  proposal  of  Mr.  Hagne  at  a  previous 
meeting  concerning  the  Bill  of  tho  National  Telephone  Com[iany 
now  before  Tarliamont,  tho  ptoceclings  were  brought  to  a  clo»o 
by  referring  to  tho  chairman,  deputy  chairman,  and  Mr.  Crompton, 
the  suggestion  as  to  whether  it  was  desirable  to  organise  a  meeting 
for  the  purpose  of  readinc^  pa|>ors  and  di^^cu^mons  ,to  take  place 
next  winter  or  spring,  and  to  report  to  tho  Electrical  Section. 


Faol  Eoonomisora.— The  contracts  for  fuel  cconomisers  for  the 
electric  light  stations  at  Sheffield  and  Kingston-on-Thames  have 
been  secured  by  Messrs.  E.  Green  and  Son,  Limited,  of  Wakefield 
and  Manchester.  Moat  of  the  principal  stations  for  generating 
electric  power  throughout  tho  Unitod  Kingdom  have  now  adopted 
the  Green's  system  ch  economiser  for  heating  the  boiler  feed-water. 
Tho  extensive  works  of  this  firm  at  Waketicld  is  devoted  exclu- 
sively to  the  making  of  their  8^>eciatity.  We  may  also  mention 
that  a  large  («rcen'3  eojnomiscr  plant  is  working  in  connection 
with  tho  intramural  electric  railway  at  Chicago*  and  is  saving  the 
authoritice  a  large  amount  of  fuel. 


BUSINESS  NOTES. 


Rotherham.— Complaints  are  being  made  as  to  the  time  the 
report  of  the  committee  is  delayed. 

Windsor.— Mr.  A.  E.  Farrow  has  been  appointed  eng^ineer  to 
tho  Windsor  and  Eton   Electric  Light  Comj^ny. 

National  Teleptaone.— We  learn  that  Sir  Albert  HoUit  haH 
become  n  director  of  tho  National  Telephone  Comjiany. 

I>lreot  Spanlsb  Tolegrapb  Company. — Tho  receipts  for  the 
month  of  .May  were  t'*_'t>()  los.'i  than  for  the  corresponding  period. 

Cuba  Eubmarlne  Telegraph  Company. — Tho  rcceipt4^  for  the 
month  of  May  wero  £28  more  than  for  the  corresponding 
period. 

Eaatorn  Telegraph  Company. — The  receipts  for  the  month  of 
May  were  t;.')7,iUG,  at*  against  i^j4,H42  for  the  corresponding 
perio<l. 

Sballenborgor  Metera. — The  Weetingbouse  Company  are  selling 
the  Shailenbei'ger  meters  in  England  and  on  the  C-ontment  at  the 
rate  of  about  4,00()  meters  per  annum. 

West  India  and  Panama  Tolegrapfa  Company. — The  receipts  of 
the  Went  India  and  Panama  Telegraph  Con^pany  for  the  half- 
month  ended  May  31  were  £3,bo5,  a^aint^t  £'J,315. 

Kingston.  —  The  Kini^ston-on-Thames  Town  Council  has  ac- 
cepted tho  tender  of  Messrs.  Allen  and  Co.  for  the  erection  of  tho 
electric  lighting  station  buildings  for  tho  sum  of  £d,656. 

Eleetrlc  Llgbtlng  BtilB.  —The  following  Bills  pasaed  throui;h 
Committee  of  tho  House  of  Commons  on  Monday  :  Electric  Lfght- 
inp  Provisional  Ortlor  (No.  1)  Bill  ;  P^loctric  Lighting  Provisional 
Orders  (No.  3)  Bill. 

Western  and  BrasUlan  Telegraph  Company.  — Tho  receipts  of 
the  Western  and  Brazilian  Telegraph  Company  for  the  past  week, 
after  deducting  17  percent,  payable  to  the  London  Platino-Brozilian 
Company,  wore  £2.4*^8. 

Direct  Unitod  States  Cable  Company.  —  A  branch  station 
hu:4  been  established  in  Winchester  House  by  the  Direct  United 
States  Cable  Comjiany  for  the  transmission  of  moesages  to  and 
from  North  and  South  America. 

Salford  — rhe  re[>ort  of  the  Z<as  Committee  states  that  they 
have  advertised  for  tenders  for  the  buildings,  engines  and 
machinery,  mains,  etc.,  for  the  electric  light  installation,  and  that 
work  will  be  commenced  in  a  few  weeks. 

Aberdeen  Co  operative  Stores. — The  directors  of  the  Northern 
Cooi>erativo  i'ompany  have  agreed  to  introduce  the  electric  light 
into  the  central  premises  in  Loch-street,  and  it  was  remitted  to  the 
Buildings  Committee  to  have  the  scheme  carried  into  effect. 

Newark.  —At  the  meeting  of  the  Newark  F^ocnl  Board  last  week 
the  promoters  of  the  scheme  for  the  electric  lighting  of  the  borough 
.applied  for  permission  t?  obtain  u  pro\*isional  order  for  the  com- 
mencing of  their  scheme.     This  w(t.^  referred  to  a  committee. 

Darlington  —The  King's  Head  Hotel  at  Darlington,  a  palatial 
^tiabli.Mhmont,  and  one  of  tlie  most  commodious  and  ornato  hotels 
in  the  northern  counties,  was  opened  last  week  with  somoceremony. 
The  buildings  cost  £50,00().  and  is  lighted  throughout  by  electric 
light. 

City  and  Soath  I«ondoa  Railway  Company.— The  receipts  for 
the  week  ending  June  4  were  £914,  against  £7H*2  for  tho  same 
periofl  last  year,  or  an  increase  of  £Ki*Z  The  total  receipts  for  1893 
sliow  an  increase  of  £1,6'^  over  thoee  for  the  corresponding  period 
of  1S9-'. 

Xleetroplatlng.— Tho  Edison  and  Swan  United  Electric  Light 
Company,  Limite<I,  announce  that  they  are  now  able  to  undertake 
at  their  works  in  !x>ndon  silver-plating,  nickel- phiting,  and  gilding, 
find  arc  pre(>arod  to  do  such  work  in  cpiantity  at  lowest  prices 
coiupatiblo  with  good  workmanship  and  cjuality. 

Powderball.  —  The  Edinburgh  Town  Council  have  agreed,  on 
the  recommendation  of  the  Cleaning  and  Lighting  Committoe,  to 
accept  the  estimate  of  M'Culloch,  Sons,  and  Kennedy,  Kil- 
marnock, amounting  to  £354.  18s.  Id.,  for  the  installation  of  the 
electric  light  at  tho  Powdcrh.ill  refuse-disposal   works. 

Worcester  WorlLbouso.— The  Corporation  propose  to  supply 
electricity  bo  the  new  workhouse  buildings,  but  the  wiring  of^  the 
now  buildings  will  bo  carried  out  by  the  Worcester  <.>uardians. 
Their  clerk  is  Mr.  A.  W.  KnoLt,  Foregate-street,  Worcester.  Ib 
has  boon  decided  by  the  Worcester  Board  of  (.iuardians  to  advor- 
ttso  for  tenders. 

Haoliney.- Tho  Electric  Lighting  Committee  of  the  Hackney 
District  Board  have  isf^.ued  parliamentary  notices  and  plans,  and 
have  submitted  to  the  Board  of  Tnuteadraft  provisional  order  and 
schedule  showing  tho  list  of  streets  and  tho  area  of  supply.  The 
draft  order  approved  by  tho  Board  of  Trade  has  been  bicluded  in 
the  Bill  whicn  is  now  in  tho  House  of  Lords. 

Blaokborn.— At  the  last  meeting  of  the  Blackburn  Town  Council 
the  town  clerk  reported  to  the  Gas  Commtbtee  that  tho  Local 
Government  Boartl  had  given  their  consent  to  the  borrowing  of 
£'>(),1)0<)  for  cloctric  lighting  purposes,  and  it  was  resolved  that  the 
borough  engineer  und  Mr.  Barton  prepare  specifications  and  work* 
ing  drawings  to  enable  the  Corporation  to  obtajn  benders  for 
carrying  out  the  work. 

Eloetrlo  and  General  Investment.  —  The  Directors  have 
resolved,  subject  to  the  completion  of  the  audit,  to  recommend 
the  payment  on  July  1  next  of  tho  following  dividends  :  On  the 
ordinary  shares  at  the  rate  of  30  |Xir  cent,  per  annum  on  the 
capital  |inid  up  for  tho  six  months  ended  May  'M  last,  making, 
with  the  interim  dividend  already  |Hdd,  'XS  [ker  cent,  for  the  year  ; 
and  on  tho  founders'  sbaroa  £30  per  shore. 
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Pr«aoh  KImor«.— In  the  matter  of  Elmore'e  French  Patent 
Copper  Depositing  Company,  Limited,  Mr.  Juntice  Vaughan 
WiUiams  on  Wedncsdfty  pronounced  a  corapalsory  windintfup 
rorder,  but  subsequently,  it  appearing  that  the  petition  had  been 
■made  in  the  belief  that  it  waa  unopposed.  hiB  Lordship  withdrew 
Ihe  order,  and  directed  the  petition  to  stand  over,  with  a  view  to 
arran^einonta  said  to  be  for  the  benefit  of  the  creditors. 

Sosderland.  —  Prof.  Kennedy  has  reportetl  on  the  electric  light- 
inu'  of   the   town.     He  estimates  that  not  more  than  6d.  per  unit 
can  be  clmrged,  and  ttiiit  at  thip  rate  an  income  of  £2J^iO  would  be 
obtained.     The  generating  plant  would  cost  XIT.oOO,  but  an  addi- 
tional £^,riiiO  would  jiermit  a  supply  to  the   shipyards  and  docks. 
The  estimate  is  that  on  a  capital  outlay  of  €*JO,o60  the  interest  and 
sinking  fund  of  5^  per  cent,  would  amount  to  £1,050  per  year,  or 
'2  5d.  per  unit,  leaving  d'.Vl   per  unit  sold  for  working  expenses. 
LanoaatAr.  — The  Town    Council   have  decided   to   engage  an 
,  expericncecl   electrician   to   act  as  a  resident  electrical  engineer 
hoaer  the  direction   of  the  borough  surveyor,    the  commencing 
Fjialary  being  fixed  at  £PJ()  per  annum.     The  committee  having 
reharge  of  tne  matter  are   only   waiting  for   the  sanction   of  the 
Local  Uovemmoot  Board  to  the  borrowing  of  the  requisite  money 
to  proceed   with  the   works.     The  differences   between  the  com- 
mittee and    the  Brush   Electric    Lighting  Company    have    been 
settled. 

Derby. — The  Lighting  Committee  report  that  the  Railway 
romjjany'fi  liill  provides  for  the  supply  of  electric  light  by  tho 
company  for  their  own  works.  Also  that  the  tender  of  Messrs. 
Siemens  Bros,  and  Co.  for  providing  and  laying  mains,  ways,  etc., 
with  all  oocessoriee  in  connection  with  supplying  electric  light 
(the  town  supply)  have  been  accepted,  and  some  contracts  ure 
proceeding  satisfactorily.  The  committee  have  fixed  the  price  of 
incandescent  lighting  to  private  consumers  at  6d.  per  Board  of 
Trade  unit      The  report  was  accepted. 

Bnry.  — The  Corporation  of  Bury  invite  tendei'B,  to  be  acooin- 
panioil  with  ^pecihcations  and  reports,  for  the  necessary  plant, 
distributine:  mains,  machinery,  una  incident*!  works  required  for 
the  supply  of  electricity  within  the  borough.  Explanatory  plunf^, 
conditions  of  tendering,  and  parttcnlars,  may  be  obtained  fi-om 
Mr.  J.  Cartwright,  borough  engineer^  on  payment  of  £2,  which 
sum  will  bo  returned  after  receipt  of  a  bona  liae  tender  wiUnci  tho 
specified  time  Tenders,  endorsed  "Electric  Lighting,"  to  be 
forwarded  to  the  Borough  Engineer  by  July  L5. 

Stockport. — Tho  surveyor's  report  for  the  borough  of  Stock|>ort 
just  iiMued  mentions  the  provisional  order  granteti  by  tho  Board 
of  Trade  for  supply  of  electrical  energy  to  the  whole  of  the  borough 
in  March,  189L  Supply  to  the  following  portions  of  tho  town  is 
obligatory :  St.  Petersgate  Bridge  (from  the  north  side  of  Little 
Undorhank   to   Market-place) ;    Little   Underbank,    the   Morket- 

flaco,     Lower   Hilleate,    tircat    Underbank,    Bridge- street,    and 
[eaton-liine  (from  Bridge-street  to  Brook-street).     The  expenses 
incurred  in  promotion  of  order  were  £28;^.  ISs.  6d. 

Rlotamond. — We    hear,   savs    the    Richmond    find     Tuyickinham 
Times,  that  the  electric  lighting  contractor  for  the  Richmond 
Town  Hall  has  secured  a  site  for  the  plant  next  the  Borough 
Bicycle    Works,    in  Castle  yard       Mr.  Shoolbrod,   the   electrical 
engineer  coneultetl    by   the  Town  <^ouncil  with  reference  to  the 
town  electric  lighting  works,  has  considerably  astonished  his  com- 
mittee by  sending  in  a  bill  for  £'240  for  services  rendered  during 
the  past  V2  months.     Thii*  it*  in  addition   to  the  retaining   foe  of 
SO  guineas  paid  u  yoar  or  so  ago.     In  addition  to  the  bill,  he  has 
sent  in  his  resignation. 
Fielding     Oaa-BnglxMS.  —  The     Fielding     gas-engine     seems 
r  |>opular    according   to  the  list  of  thone  who  use  them,   or  the 
'  Catalogue  of  MortKrH.  Fielding  and  Piatt,  of  Gloucester.     Fiohling*H 
I  Bolf-startor  for  laree  engines  is  guaranteed  to  start  against  two- 
'  thirds  tho  full  load,  and  this   starter  can  be  fitted   to  engines  of 
any  make.  The  catalogue  shows  gas-engines,  singlo  or  twin,  mdicBt- 
ing  up  to  *J<Kt  i.h.p.     The  consumption  of  eas  guarantec^l  is  very 
economical.     The  engine  in  conr^tructod  on   the  Otto  cycle,  and  i^ 
of   highchuts   workmanship.      This  engine  was  awarded   a  gold 
iiicdiu  at  tho  Edinburgh  exhibition. 

Woroeater.  —  The  Council  of  the  city  of  Wurceoter  invite 
tenders  for  tho  erection  of  their  electric  lighting  station  and 
buildings  at  Powick  Mills,  near  Worcester.  The  drawings  and 
e[ieciti cation  can  be  seen  and  bill  of  quantities  obtained  at  tho 
town  ofhces,  (iuitdhall,  on  and  after  the  19th  inst.,  on  payment  of 
£5,  which  will  be  returned  on  receipt  of  a  ItouA  fidt.  tender.  The 
contract  to  be  entered  into  by  the  jwrson  wboae  tender  is  accepted 
will  contain  tho  clause  adopted  by  the  Council  as  to  the  standard 
rate  of  wages.  Tenders  must  be  delivered  to  Mr.  S.  C  Purchas, 
M.I.C.E.,  (luildhall,  Worcester,  on  or  before  the  24th  inst. 

Hal  if  aw — Plans  and  estimates  of  the  uro^Kwod  electric  lighting 
vrorks  and  buildings  have  been  approvea  at  the  Ciosworks  Com- 
mittee meeting,  and  ordered  to  be  forwarded  to  the  Local  (iovern- 
ment  Board.  The  town  clerk  was  instructeii  to  obtain  tho  assent 
of  the  Board  of  Trade  to  the  proposed  system  for  electric  lighting 
within  the  borough.  It  wa«  also  resolved  to  invite  tenders  for  tho 
work  in  connection  with  the  supplying  and  laying  of  a  system  of 
underground  mains,  pipes,  etc.,  and  the  electrical  engineer  was 
instructed  to  prepare  plans  and  specifications  of  dynamos,  engines, 
and  plant  reciuircd  in  connection  with  ihe  pro[iosed  system, 

Aberdeen.  — The  liaa  Committee  of  Aberdeen  Town  Council  on 
Monday  rccommendori  tho  appointment  of  an  electrical  engineer, 
to  be  re'ij^onnible  to  the  Council,  at  a  salary  of  £*200  per  annum. 
This  wni*  met  by  an  amendment  to  the  effect  that  the  electrical 
engineer  be  under  tho  suuerintondonco  of  the  gab  manager.  It 
[^  wo^  nrffiiofl,  on  the  one  sine,  that  dunt  control  hiul  not  been  a  suc- 
9  in  iilasgow  aod  eleewhofe,  and,  on    ho  other  hand,  it  was  con- 


tended that  as  gas-lighting  and  electricity  wore  opposing  intorosta, 
it  would  be  unwise  to  put  them  under  the  care  of  one  man.  On  a 
division,  however,  it  was  decided  that  the  electrical  engineer 
should  be  put  under  the  gas  manager. 

Sonth  StaffordsMre  Tramways.— After  a  very  stormy  meeting 
of  the  South  Staffordshire  Tramways  C^mpony  (adjourned  annaal 
meeting)  on  Thursday  lost  week,  it  was  agreed  "  that  the  directors 
and  committee  be  rociueatotl  to  confer  with  a  view  to  the  selectioo 
of  six  shareholders  to  investigate  the  affairs  of  the  eomf>any,  and 
to  report  to  a  further  meeting."  The  chairman,  counting  those 
only  who  were  in  the  room,  decided  that  this  was  carried  by  25  to 
11.  Some  of  the  shareholders  demanded  u  poll,  and  on  being 
refused,  threatened  to  appeal  to  the  court.  Afterwards  it  was 
further  agreed  that  tho  meeting  should  stand  adjourned  till  that 
day  eight  weeks,  at  the  Grand  Hotel,  Birmingham,  at  one  o'clock. 

Newport.  —  At  the  monthly  mooting  of  the  Newport  City 
Council  Alderman  Davies  brought  up  a  report  of  the  Parliamentary 
(^oramittee,  which  referred  to  the  steps  which  the  committee  wore 
taking  to  provide  electric  lighting  for  the  borough.  He  stated 
that,  Prof.  EUibinsou  had  sent  in  an  amended  estimate  which  waa 
£5.iJ<jy  lower.  The  high-proesure  system  was,  however,  much 
more  reasonable,  and  maae  a  saving,  one  of  £20,000,  and  the 
other  of  £10,000,  over  estimated  cost  for  supply  at  low  pressure. 
The  provisional  order  expired  this  year,  but  tho  committee  would 
take  steps  to  secure  the  lighting  being  retained  in  the  hands  of 
the  Corporation.  The  action  of  tho  committee  was  endorsed  by 
the  Corporation. 

PorUmouth.— Tenders  are  invited  for  supply  and  erection  of 
certain  electric  cables,  both  high  and  low  tension  conduits, 
feed  ing -boxes,  etc.,  for  tho  Portsmouth  Urban  Sanitary  Authority. 
Copies  of  specitication  and  plan  and  form  of  tender  can  be  obtained 
on  application  to  Mr.  A.  Hellard,  town  clerk.  Town  Hall,  Porto- 
mouthy  on  or  after  5th  inst,,  and  on  payment  of  £«'>.  Ss.,  which  will 
be  returned  on  receipt  of  a  bona  fide  tender,  and  all  further  par- 
ticulars can  be  obtained  on  application  to  Messrs.  Kincaid.  Waller, 
and  Manville,  *29.  Great  George-street.  Westminster.  Tenders,  on 
the  forms  supplied,  with  the  priced  bills  of  quantities  attached  to 
tho  speciticaiion,  tilled  in  and  completed,  to  be  delivered  to  the 
town  clerk  by  10  a.m.  on  23rd  inst. 

Ealing.  —The  following  are  the  tender?  received  for  sapply  of 
boilers  for  electric  lighting,  for  the  Ealing  Local  Board  : 

H.  and  T.  Uanks ,.  £1,350 

Hawksley,  Wild,  and  Co 2,550 

J.  Cochrane    VXO 

Tinckers,  Limited 2,200 

(iolloways,  Limited 2,660 

Fletcher  and  Co 2,161 

J.   Watt  and  Co.  (accepted)    1,875 

Easton  and  Anderson,  Limited 2,364 

Penman  and  Co 2,050 

S.  Hodge  and  Sons  ..     2,175 

J.  Thompson  2,450 

Bolton.  — At  the  Bolton  Town  Council  meeting  on  Wednesday 
a  discussion  took  place  with  regard  to  tho  proposed  electric  light- 
ing scheme,  which  is  to  cost  £40,000.  Councillor  Tootill  accused 
the  committee  having  the  matter  in  hand  with  delay,  laying  the 
grooter  part  of  tho  blame,  however,  on  Alderman  Broughtoo,  tho 
vice-chairman,  Alderman  ^lilea,  chairmau  of  the  Oaa  Committee, 
assured  the  Council  that  there  hod  been  no  neglect  on  the  part  of 
the  Electric  Lighting  Sub -Committee.  Since  the  adoption  of  a 
re[>ort  on  the  scheme  thoy  hod  engaged  on  electrical  engineer, 
and  several  mattei*8  had  had  to  bo  reconsidered,  and  a  second  visit 
was  {laid  to  Oxford  to  see  tho  installation  there.  The  final  report 
of  the  committee  was  ready ^  and  immediately  on  its  adoption  by 
the  general  body  the  work  would  be  pushed  on  with  all  possible 
spoM.  He  believed  that  before  the  winter  was  over  they  woakl 
be  in  a  jjosition  to  supply  the  electric  light  to  the  public 

Bazaar- Lighting. — The  electric  lighting  of  the  main  building 
of  the  Royal  United  Service  Institution,  at  which  a  bazaar  has 
been  opened  this  week,  as  well  as  of  the  tem^xirary  premises  and 
nmrtiiices,  has  been  carried  out  to  the  plans  and  sfiecitications  of 
Mr,  E.  Wingfield  Bowlot*,  C.E.,  the  consulting  engineer,  by  the 
llcnoral  Electric  Power  and  Traction  ComtMiny.  The  main  hall 
is  lighted  by  four  largo  ^Kindants  suspended  from  the  ceiling,  eaeb 
carrying  five  100-c  p.  lamps.  There  are  also  U  small  pendants 
suspended  under  the  gallery,  each  carrying  three  lights.  On 
the  gallery  itself  there  are  fixed  16  brass  standards,  pl*c^  st 
suitaiblo  intervals,  and  each  carrying  three  lights.  The  total 
actunl  candte-mwcr  illuminating  the  main  hnll  amoanCa  to 
iiJ-iMi  c.  p.  In  the  crypt,  below  the  main  hull,  there  are  three  rows 
of  suspended  lights,  each  carrying  seven  lamps  of  32  c.p.  For  the 
temporary  lighting  of  the  martjuces,  tents,  etc.,  about  250  Id-c.^x 
lam[)s  are  used. 

Madras  Tramway.  —Tho  Madras  Electric  Tramwav  Company 
has  not}'Gt  decided  upon  any  particular  method  of  electric  tmc* 
tion.  The  overhead  wire  system,  which  was  at  first  thought  the 
best,  olTers  ditficulties  in  connection  with  the  local  telegraph  lines, 
which  it  will  be  costly  to  overcome  Possibly,  therefore,  the  accu- 
mulator system  will  be  adopted,  such  as  has  been  adopted  in 
Birmingham.  Recent  improvements  have  reduced  the  weight  of 
the  accumulators  from  two  tons  to  half  a  ton,  so  that  objection  on 
the  score  of  bulkiness  will  no  longer  hold  good.  The  Ma<ira4  Moil 
learns  that  the  company  is  positive  of  being  able  to  commeoea 
running  cars  by  January  1  next.  Before  that  date  it  is  ex^iected 
that  some  scheme  for  a  local  directorate  will  bedevised  ;  otherwise 
tho  shareholders  who  have  subscribed  some  £50,000  in  India  wiU 
have  a  very  poor  x'oice  in  the  management  of  the  concern.  Later 
'  information  states  that  tho  comp-iny  have  decided  to  adopt  %In 
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conduit  in  lieu  of  the  overhead  wiro  Bystem  as  being,  in  the  opinion 
of  the  best  experts  at  home,  the  better  method  of  Lr^tction.  Th« 
question  of  an  Indian  directonite  i»  now  under  the  considorfttion 
of  the  board  of  directore. 

JoluuineBberff.— Electric  light  iugtallationa  are  becoming  more 
sought  after  in  Johannesberg  as  the  town  advances.  Many  of  the 
gold-mining  companiea  have  motors  for  pumping.  Both  theatres 
are  lighted,  and  there  ia  a  town-lighting  com{>any,  but  the  town 
committee  does  not  take  full  advantage  aa  yet,  the  chief  service 
being  for  shops  and  private  houtnes.  But  the  town  being  only  five 
yftara  old,  the  progress  achieved  may  be  considered  one  of  the 
marveU  of  the  age.  One  of  our  correspondents  in  Johannesberg, 
Mr.  O.  A.  Stanton,  has  been  appointoa  electrical  engineer  to  the 
Ferreira  Gold-Mining  Company,  one  of  the  largest  on  the  Rand, 
about  to  be  amalgamated  with  the  Wemmer  (lold  -  Mining 
Company,  At  present  there  is  only  a  10  unit  machine  on  the 
property,  but  extra  plant  and  motors  are  being  sent  out.  Where 
there  are  no  vested  interests  in  gas  or  eteam  engines  to  overcome, 
and  plenty  of  work  to  bo  done,  as  in  such  colonial  towns,  there  is  a 
fine  tiold  for  electrical  plant. 

Threo-Wtre  Patent.— We  understand  that  all  the  princiiial 
corporations  and  companies  which  have  put  down  installntions  on 
the  three-wire  system  with  batteries  are  now  making  contracts 
with  the  Westinghouso  Electric  Company,  who  are  the  owners  of  the 
patents.  The  royalty  charj»ed  is  the  moderate  one  of  £*2.  10«.  f*er 
ton  per  annum  during  the  life  of  the  patent.  The  Coqwratione  of 
Dundee,  Glasgow,  and  Uull,  and  many  of  the  cuuipitnies  who  ui^e 
batteries,  have  signed  contracts.  They  have  been  induced  to 
agree  to  pay  the  royalty  rather  than  ciuefltion  the  right  to  charge 
for  the  tnree-wire  patent  on  other  than  direct  working,  by  the 
very  moderate  royalty  asked.  Broadly  speaking,  for  every 
100  tons  of  copper  required  in  a  parallel  diabribution,  only  ."K)  tons 
will  be  requirea  on  the  three-wire  ayptem  ;  the  saving  is  therefore 
70  tons  at  the  present  price  of  cop|>er,  and  the  royalty  ohked  a* 
practically  less  than  2  per  cent,  pur  year  on  the  actual  saving  in 
cost  of  copper.  The  company  might  of  course  have  charged  on 
the  saving  of  copper,  by  which  tnoy  would  in  most  cases  have 
obtained  nigher  royalties,  but,  as  is  natural,  the  weight  of  copper 
used  is  easier  of  recognition  than  that  which  is  not  used,  so  tnab 
the  present  method  may  be  considered  preferable. 

Croydon  Barracks. — A  great  improvement  has  recently  been 
made  at  the  Croydon  Barracks,  in  the  Mitcham  road,  in  the  shape 
of  an  installation  of  electric  light  for  the  drill  ground  aud  wheel. 
Four  arc  lamps  have  been  tixed  in  the  parade  ground  and  one  in 
thedrill-dhed,  with  a  view  of  obtaining  the  advantage  of  being  able 
to  practice  battalion  movcmenta  in  the  dark  evenings  without 
being  contincd  to  the  fimall  *i pace  afforded  by  the  drill-shetl,  which 
has  hitherto  been  the  onlv  available  space  for  the  pur]J08e.  The 
motive  power  la  supplied  by  a  6-h.p.  gas-engine,  which,  amiUorJ  to 
a  series-wound  dynamo,  gives  an  output  of  H  <HJ<>  watte.  Tlie  cur- 
rent is  distributed  through  overhead  wires  to  tlioluoip^,  which  uit; 
suspended  from  irales  at  a  distance  of  20ft,  from  the  ground.  The 
light  derived  from  these  lam^w  is  otiual  to  2,000  c  p. ,  and  thoroughly 
illuminates  the  ground,  giving  tno  drill  instructors  and  oncers 
ample  opportunity  of  seeing  what  the  men  are  about.  The  arc 
lights  are  exceedingly  steady,  and  there  is  an  entire  absonoo  from 
flickering,  a  fact  which  speaka  well  for  the  iriannor  in  which 
the  installation  has  been  carried  out.  It  is  worthy  of  notice  that 
the  battalion  had  not  to  go  out  of  their  own  ranks  to  Gnd  an  elec- 
trician to  instal  the  electric  light,  for  the  work  has  been  done  by 
Mr.  W,  J.  Bishop,  of  74,  (ioorge-strect,  who  is  a  colour-sergeant 
in  the  battalion,  and  has  carried  out  the  inHtallirbion  in  a  very  suc- 
cessful manner. 

Manchester  Telephones. —At  a  meeting  of  the  Manchester  City 
C-ouncil,  held  on  Wednesday,  a  report  was  [ireaentod  from  the 
Paving,  Sewering,  and  Highways  Committee  in  reference  to  an 
application  of  the  National  Telephone  Company  to  place  wires 
under  certain  streets  of  the  city.  Correspondence  baa  been  passing 
between  the  town  clerk,  the  city  surveyor,  and  the  general 
manager  of  the  com|mny  on  the  subject.  In  one  of  his  communi- 
cations to  the  town  clerk,  the  manager  of  the  company  states  that 
the  com[)any  have  determined  to  reconstruct  and  rearrange  an 
extensive  portion  of  their  Manchester  system,  with  a  view  to 
ensuring  to  Manchester  the  greatest  efficiency  in  its  telephone 
serWce.  This  work  is  in  progress,  and  the  question  for  the  deter- 
mination of  the  Corporation  is  whether  they  would  prefer  a  large 
proportion  of  the  wires  in  the  central  parts  of  the  city  being  placed 
underground,  and  will  give  facilities  for  that  to  be  done,  or  whether 
they  would  prefer  that  the  coiu|Miuy  should  proceted  as  heretofore 
by  means  of  overhead  wires.  If  the  company's  suggestiona  are 
accepted,  three-fourths  of  the  wires  which  are  at  ]>resent  overhead 
in  the  central  (>arta  of  the  city  will  b«  removed  and  placed  under- 
ground. The  company  propose  to  place  the  wires  in  3in.  iron 
tubes,  each  tube  to  contain  lUO  subscribers'  lines,  the  tubes  to 
be  properly  braced  together,  and  the  work  to  be  done  to  the  salis- 
faction  of  the  Corporation. 

Proposed  Electric  Tnunwasra  for  HallfaK. — Mr.  J.  B. 
Holroyd,  of  Halifax,  has  written  to  the  Board  of  Works  Committoo 
of  the  Halifax  Corporation,  on  behalf  of  a  number  of  gentlemen 
who  are  prepared,  entirely  at  their  own  cost,  to  lay  down  a  system 
of  electric  tramways  on  the  overhead  trolley  system,  and  to  ht  up, 
equip,  and  work  the  same  in  the  borough  of  Halifax,  provided  the 
Corporation  will  grant  the  promoters  the  sole  right  to  work  and 
use  the  same  without  being  subject  to  any  charge  for  a  term  of  21 
years.  At  the  expiration  o  ithat  period,  if  the  Corporation  chooses 
to  take  over  the  undertaking  and  to  carry  it  on.  it  shall  be  at 
liberty  to  do  so  on  paying  to  the  promoters  a  valuation  for  the 
plant.  Should  the  Corporation  not  wish  to  take  the  plant,  then 
the  promoters  shall  have  a  monopoly  for  a  further  term  of  21  years  ; 


but  should  neither  party  wish  to  carry  on  the  businew,  then  the 
promoters  will  take  up  and  remove  tlie  entire  tramway  plant,  and 
at  their  oxi)onso  restore  the  streets  to  their  former  state. 
The  routes  to  be  taken  by  the  tramway  lines  and  the  scale  of 
charges  to  take  from  the  passengers  are  to  be  settled  between  the 
Corporation  and  the  promoters  before  the  commencement  of  the 
worK.  Mr.  Holroyd  states  that  the  promoters  are  wi«hful  to  erect 
the  system  in  a  locality  where  the  difficulties  arising  from  the 
gradients  are  more  than  ordinary,  as  in  Halifax.  The  committee 
appointed  a  subcommittee  to  go  into  the  matter  and  report  at  a 
future  meeting. 

Canjida. — About  70  mites  of  electric  railway  will  be  laid  round 
Toronto,  according  to  the  Cattadian  Enginter^  this  summer, 
Toronto  has  the  best  electric  car  service  in  Canada,  if  not  in  the 
States.  By  autumn,  Toronto  will  have  128  miles  of  track  and  5.T0 
cars.  An  electric  railway,  we  also  learn,  superintended  by  Mr, 
Keating,  of  Toronto,  will  be  run  from  Hamilton  to  Guelph.  The 
Edison  Company  are  to  build  an  electric  railway  in  Hamilton, 
Ontario.  Cars  began  running  at  Brantford  in  April,  and  the  first 
electric  car  ran  in  St.  John,  N.  B. ,  at  the  same  time.  A  scheme  for  an 
electric  railway  from  Nanaimo  to  Wellington,  British  Columbia,  is 
started,  and  another  from  Lulu  Island  to  Westminster  in  the  same 
district.  Tho  town  of  Niagara,  Ontario,  has  just  been  lighted  by 
electricity,  and  on  electric  c.fcr  line  will  run  from  St.  Catherine's  to 
Niagara  Falls.  Fredoriclon,  N.B.,  will  have  an  elefitric  line,  four 
nr  nve  miles,  to  Marysville,  crossing  the  river  by  a  light  steel 
bridge.  The  Montreal  street  railway  is  to  bo  changed  to  an 
electric  road,  at  tho  cost  of  3,000,0()0dol.,by  Ross  and  Mckenxie,  the 
contractors.  The  Montreal  Electric  Company  has  of^ened  opera- 
tions as  manufacturers  and  dealers  at  *{02,  St.  James-street,  Men- 
treal,  and  Henderson  and  Co.,  Bleury-street,  in  the  same  town,  do 
construction  work.  The  Kay  Electric  Company,  of  Hamilton, 
make  excellent  motors,  under  tlieir  manager,  Mr.  Douglas.  An 
electric  railway  is  planned  for  Hamilton.  Electrical  work  seems 
busy  in  Canada. 

Darbam.  — Mr.    Henry    Lyon,    writing  from   Barcelona  to   the 

Durham  County  A  drfTtiMtr  vfMh  reference  to  the  formation  of  an 
electric  light  company  at  Durham,  says:  "I  suggested  this  some 
years  affo,  and  the  matter  fell  through.  As  you  know,  I  am  a 
native  of  Durham,  and  take  a  deep  interest  in  the  nffairs  of  that 
ancient  city.  I  am  the  chief  electrical  engineer  to  this  company 
(Sociedad  Espanola  de  Electricidad),  and  have  a  ulant  of  close 
u^>on  3,000  h.  p.  under  my  charge.  Therefore  a  little  advice  may 
serve  a  good  purpose,  and  save  any  stumbling.  Durham  is  not 
tike  other  large  towns  that  can  make  use  of  all  the  advantages  of 
electricity,  therefore  the  sco[>o  of  lighting  the  public  streets  and 
private  customers  is  one  that  only  could  be  looked  forward  to  to 
provide  a  decent  income.  You  must  consider  the  Act  of  Parliament 
and  the  provisional  order  and  the  Board  of  Trade  rules.  Tho  Town 
Councit  have  the  tirst  tiower,  if  they  choose  to  make  u^eof  same,  to 
supply  the  electric  liglit.  Thi«,  in  my  opinion,  would  be  more  bene* 
fictal  to  the  tmblic  of  the  city  of  Durham,  as  all  would  enjoy  the 
bunetits  of  tne  new  ilUimiuntion  at  a  lower  rate,  and  tlie  proHts 
would  aesi^t  to  reduce  the  rates  and  taxes.  Tho  River  Wear  has  a 
good  quantity  of  water  running  to  waste,  but  not  more  timn 
200  h.p.  at  most,  and  this  only  when  the  water  is  at  its  best.  Then 
there  are  times  when  the  river  swells,  and  the  futi  is  practically 
broken.  To  utilise  the  water  [rower  would  entail  a  larger  outlay 
of  capital  than  a  new  steam  plant  placed  in  a  more  central  position 
to  furnish  the  heaviest  supply,  the  |xiwer  at  tho  Old  Mill  nob  beUig 
enough  to  work  tho  whole  p?lant  without  a  reserve  of  accumulators, 
anil  taereforo  an  additional  capital  outlay,  aud  tho  system  being 
dilferent,  would  be  more  exi>en8ive  to  maintain.  There  is  no 
difficulty  in  getting  coal  in  Durham.  Here  we  have  to  pay  £2  a 
ton,  and  have  to  pay  for  water  for  boilers  at  id.  per  nine  cubic 
feet,  and  we  sell  our  electric  light  at  lOd.  per  unit.  Therefore,  I 
would  advise  a  system  of  engines,  boilers,  dynamos,  etc.,  for  6,000 
lamps,  with  a  reserve  of  about  2,000  lamps,  the  cost  of  which 
would  bo  about  £14,000.  without  buildings.'  Mr.  Lyon  adds  that 
if  there  is  anything  he  could  do  to  forward  the  interests  of  the 
city  of  Durham,  he  would  be  most  happy  to  do  so,  even  to  the 
extent  of  taking  shares  in  the  proposed  company. 

Belfast. — An  installation  of  the  electric  light  is  being  erected 
for  tho  Queen's  Quay,  Belfast,  The  generating  station  is  to 
be  on  the  Queen's-road.  Tho  piling  for  the  foundations  has 
been  practically  completed,  and  the  erection  of  the  neceisary 
buildings  will  bo  proceeded  with  at  once.  The  engines  to  be  used 
are  litted  with  patent  Corliss  valves,  and,  tcgether  with  the  boiler, 
M'ill  be  supplied  and  fixed  by  Messrs.  C-ombe,  Barbour,  and 
Combo.  The  plant  is  of  sufficient  power  to  drive  double  the 
number  of  dynamos  which  will  be  put  down  at  present.  Siemens 
dynamos  and  hunps  will  be  used.  The  area  of  lighting  is  from 
the  Queen's  Bridge  along  the  quay,  round  the  Abercorn  Basin, 
and  on  both  sidee  of  the  Hamilton  Graving  Dock.  Thirty-one  arc 
lamps  are  to  be  erected.  The  lamps  will  be  50  yards  apart,  and 
the  poets,  M'hich  are  of  iron  latticework  on  cast-iron  bases,  are 
40ft.  high.  Overhead  lines  will  be  put  up,  steel  conductors  being 
used  instead  of  the  usual  copper.  A  double  circuit  has  been 
provided  for,  each  alternate  lamp  being  on  a  t«eparate  circuit,  thus 
preventing  total  darkness  in  case  of  any  failure  of  the  light,  and 
allowing  either  half  of  the  lamps  to  be  put  out  as  may  be  required. 
Some  difficulty  was  experienced  in  fixing  the  positions  of  the  lampe 
not  to  interfere  with  the  traffic,  and  yet  to  obtain  maximum  effect. 
Mr.  (toorge  Combe  electrical  engineer,  of  3,  High-street,  Belfast, 
has  been  consulted  and,  in  conjunction  with  the  Harbour  Com- 
missioners' engineers,  Mr.  Giles  and  Mr.  Kelly,  has  fixed  the  |X»si- 
tions  of  the  lami>s  in  tho  most  suitable  places  that  could  bo  found. 
Ill  addition  to  tne  lighting  of  the  quay,  the  Harbour  Commissioners 
propose  to  put  down  at  a  future  time  an  underground  circuit,  in 
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order  to  supply  incandescent  li^hte  on  hire  to  any  vessel  desiring 
to  use  the  same  during  the  discharge  of  ear^o.  This  u-ill  be  of 
ereat  benefit  to  the  men  workiug  id  the  HoUIh  of  vet^eU,  and  will 
QO  away  with  the  danger  always  present  when  ordinary  oil  lamps 
are  used.  Arrangements  have  been  matie  in  the  engine-house  to 
allow  the  extra  machinery  necoeaary  for  thia  purpose  being  put 
down.  The  engino-house  and  station  is  being  erected  by  the  Har- 
bour Commissioners  under  the  superintendence  of  their  own  engi- 
neers, Mr.  Giles  and  Mr.  Kelly,  and  Mr.  <i.  Combe  has  charge  of 
the  electrical  part  of  the  work.  It  is  exf»ected  that  the  whole 
work  will  be  complotod  and  tlie  station  in  full  working  order 
within  two  months. 

SouUiport— At  a  H()ecial  meeting  of  the  Southport  Town 
Council  convened  la«t  week  for  the  pui-pose  of  further  consifleriiig 
the  electric  lighting  scheme,  Alderman  H:icking  pi-0|>OAed  thtit 
an  olectricnl  inHtallation  be  put  down  in  the  town  area.  He  Btutod 
that  the  estimated  cost  was  £'28,U(i(J,  and  thai  the  borrowing 
powers  provided  for  repayment  in  '25  years.  The  scheme  included 
the  lighting  of  what  \\n»  scheduled,  tno  town  area  and  the  outride 
■portions  of  the  lowriHhip.  It  ww*  now  found,  after  going  to  con- 
siderable expense,  that  £'2,00U  more  than  originally  estimated 
would  be  re(|uired.  The  yearly  expenditure  would  be  £^)  5>tl,  in 
eluding  £1,608  for  capital  charges  anrl  £l,873for  workingexixjnaci*, 
whilst  the  income  would  amount  to  £l,4*2r>,  leaving  a  dcticieiicy  of 
£2, 156.  He  proposed  that  thoy  should  bring  forwara  another  scheme 
lor  the  lighting  of  a  gmaller  town  area  only.  Councillor  Hodge 
onded-  It  was  explained  that  the  scheme  was  intended  to  reduce 
Ethe  expenditure  from  £28,000  to  £12,O04J.  Alderman  GriOlLhs 
fsioved  Bjs  an  amendment  that  the  tieheme  of  the  electrical  engineer 
'passed  by  the  committee  in  August,  1802,  and  atloptod  by  the  Council 
in  October,  1892,  and  further  emphatically  endoreed  by  the  elec- 
trical expert.  Mr.  Manville,  be  carried  out  forthwith,  but  that  it 
be  optional  with  the  Council  to  carry  out  the  whole  of  the  works, 
or  only  that  portion  necessary  for  lighting  the  town  area.  He 
strongly  condemned  the  action  of  Alderman  Hacking,  the  chair- 
man of  the  Electric  Lighting  Committee,  in  bringing  forward  a 
Bcheme  wliich  had  never  been  considored  by  the  committee,  and 
which  was  in  direct  opjiosition  to  the  opinions  of  the  electrical 
experte.  If  there  could  be  a  wasteful,  extravagant,  blundering, 
and  muddling  scheme,  is  would  be  the  one  prof)OBed  by  Alderman 
[Hacking  to  put  down  mi  installution  in  the  town  area  only.  No 
member  of  the  Council  could  argne  that  it  would.be  a  feasible  step 
to  adopt,  because  no  small  infltAllation  hail  ever  been  a 
success.  The  scheme  originally  proposed  was  stated  by 
electrical  engiuecrs  in  the  country  to  be  one  of  the  best 
that  had  e%*er  been  put  before  the  electrical  world.  There  had 
been  already  £2, IKMJ  expended  in  investigations,  and  he  strongly 
[objected  to  only  the  town  area  being  supplied,  which  was  not  ono- 
I  liaJf  the  full  area,  and  yet  at  a  cost  of  one-half  the  original  estimate. 
I'He  suggested  that  a  scheme  could  bo  adopted  by  which  they  could 
iupply  boUiareaaatacostof  £18,000  with  the  hightcnBionHyatem. 
Councillor  Watson  seconded  the  amendment.  Several  members 
confessed  to  not  understanding  the  scheme.  Councillor  Travis 
said  the  committee  wanted  to  know  if  they  were  to  proceed  witti 
the  town  area  only  or  with  the  full  area.  When  they  had  that 
ouestion  decided  they  should  bring  the  matter  forward  with  full 
aotails.  Councillor  Robson  supported  the  amendment,  and 
Councillor  Pilling  characterised  the  action  of  the  committee  in 
1  bringing  forward  suchareaolutionas  degradinc;  and  dishonourable. 
He  felt  inclined  to  move  that  the  committee  bo  aisBolve<l.  Councillor 
Karr  said  lie  would  have  seconded  such  a  proposition  had  it  been 
moved.  The  amendment  was  finally  lost  by  IS  votcB  to  15.  Coun- 
cillor Threlfall  then  moveJ  another  amondmeiiLio  refer  tho  matter 
back  to  the  committee  for  fuller  information  from  tho  engineer. 
including  the  com^iarative  coet  of  supplying  an  area  from  Crow- 
Uods  (the  gasworks;  to  Kastbank-street  respectively  and  the  yearly 
cost  of  maintenance.  This  amendment  was,  however,  lost,  and 
another  amendment  was  moved  by  Alderman  OrifViths  amidst  con- 
siderable disorder,  and  eventually  it  was  resolved  that  an  electrical 
installation  be  put  down  for  the  town  area,  and  that  the  committee 
be  instructed  to  bring  up  a  statement  by  the  electiical  onginoer  as 
bo  the  comparative  cost  and  comparative  advantages  and  diBud- 
vantages  to  light  the  town  area  from  Crowlands  to  the  town  «ite, 
having  regard  both  to  capital  and  working  expenses.  After  a 
discussion  occupying  four  hours  and  a  quarter,  the  proceedings  of 
the  Council  then  terminated. 
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10474. 


Mav  29. 
Improvements  In  the  conatruotlon  aad  form  of  aoonmn* 
latere   for    tbe    storage  of   electrical    energy-       •'  ohn 

Shell  Bolton  and  Thomas  Jolin  Muiduy,  3.'»,  Nor th hour ne- 
stroet,  Gateshead-on-Tyne. 
1U601.  Improved    method   of    heatiiiK   Uqolda    by    electricity. 
Charles  Henry  Prichard.   9,  Warwick-court,  Gray's-inn, 
London.     (Complete  specification). 

May  30. 

10633.  Improvementa  In  eleotrloAl  algnalllng  And  printing 
telegraph  systema  and  in  apparatus  employed  therein, 
James  Yate  Johnson,  47.  Lincoln'ri-inn-fieMf.  l^ndon. 
(Alfred  Samuel  MoCoskey,  United  States).  (Complete 
specification.) 

10S84.  Improvementa  in  eonneotlen  with  eleetrelytlo  appa- 
ratus. Humilton  Young  Cos'tnor,  55,  Chancery-lnnc, 
Loudon. 


10569. 

10594. 
10597. 
10615. 
Itir.28. 

10048. 
100% 

10720. 
loTG.^j. 
10772 

l()7K.S. 
l(tS21. 

uw:*o. 

10843. 


Improvements  In    means   or  Appamtiu  for  rognlnttag 

tho  temperature  of  electrical  heating,  oooklng,  or 
like  apparatus.  Kooko5  Evelyn  Bell  Crompion  and 
Herbert  John  Dowsing,  55,  Chancery-lane,  London. 

A  novel  method  of  ornamenting  or  decorating  the 
hnlbs  of  Inoandeaoent  elecxtrlc  lamps.  Thonuue  Brooks 
Browne,  2<),  Hi'j:h  Holborn,  London. 

Improvemente  la  dovloea  for  adapting  eleetrle  Inmpa 
to  ordinary  candle  flttlogs  and  tho  Uke.  <;corgo 
ISidney  Slueo,  20,  High  Holborn,  London. 

Improvements  In  telephony  or  means  for  trans- 
mitting telephonio  slgoals  through  long  dlstanriwi. 
Josepli  Hinc".  H,  Lord-Ptroet,  Liverixwl. 

Improvements  la  printing  telegraphs.  Donrdd  Mnrniy. 
.VS,  Chuncory  Inne,  London. 

An  Improved  material  or  combination  of  materials  to 
bo  uaod  for  the  manufactarc  of  clootrlo  arc  candles, 
applicable  also  for  the  manufacture  of  brushes  or 
osUeotora  of  dynamos  or  eleotric  motors.  Thomas 
Oddy,  !),  Warwiok  r;ourt.  (irayV-  inn,  London. 

May  31. 
An  Improved   combined   eleetrle  light  and  heat  stove. 

(leorgo  Miuiliell,  47.  Yictoria-street,  \Voatminster,  London. 
Zmprovemonts  in  Inaulatora  for  elootrio  wires.     Henry 

Harris  Lake,  4.'>  Southnmpton-buildings,  Chancery-lane 

London.       ^Eugen     Hartmann     and     Wunibnld     Brnun 

r.ormany. ) 

Ji:nk  1. 
Driving  trleyolea  and   other  similar  vehtolea   by  aloo 

crlolty.       .Anthony    Matus/.kiewicx,    9,     Wc-^tlantl  -  row, 

Diiblia. 
Improvements  la  secondary  voltaic  batteries.       Ernest 

.loliii  Clubbeand  Alfred   \Villi«ui   Southey,  53,  Chancery- 
lime,  London. 
Improvementa  in  coiling  roses  for  eleetrle  ooonoctlons. 

George  Hawkins  Cutting,  77,  Chancery-lane,  London. 
JrNE  2. 
Improvements  in  the  arrangement  of  stations  for  the 

gonoratlon  of  electricity.     The  Hon.  Charles  Al>?oruon 

Piirtiotia,  l.t,  Temple  ."Street,  Birmingham. 
Improvement    in    or    relating    to    the    regnlatlons    of 

electric    currents       Wilfrid    Swanwick    Boult,    (-edric 

Rnndal    Boult,    and    Frnnciit    Uibson    Daily,    32»,    High 

Holborn,  London. 
Improvements    in    elootrio    storage    batteries.       Ernest 

Bftiley  and  (ieor^  .Mortimer  Wordon,  Broivd  street  Houiw, 

London. 
Improvements  in  or  oonaooted  with   eleotrlo  railways 

and  tramways.      Joan  Claret  and  Olivier  Wuilleumier, 

47,  Lincoln'H-inn-tiold«i,  Tendon.    (Complete ^[leoilicaLion.) 
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SPECIFICATIONS  PUBLISHED. 

181)2. 
Kleotrio  perousalve  tools.     Atkinson. 
Eleetrle  swltohos.     Brain. 
Electric  conductors.     Pa^'no. 
Telegraph  Insulators.     J.  C.  and  (.i.  Fuller. 
,  Klectrto  arc  lamps.      Money  and  Kaeh. 
Kleotrlcal     eonneotlons    for    eelUngs.        Haddow   and 

HtitoluHon, 
Klectrle  currents.     Kwing  and  LAmb. 

IS93. 
Diaphragm  for  electrolytlo  cells.     Waite. 
Kleotrio  fire  alarma.      Kru^h, 
Electric  arc  lamps.    Sietnen.Hi  Bros,  and  Co.,  Limited,  and 

Nebel. 
Dynamo  bruahes.     Koch. 
Electrically  heated  crucibles.     Mitchell. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


Brush  Co 

—  Pref.     

Oity  of  Ix>ndon  

Eleotric  Constmotion 

Oatti's 

Hense-to-House       

India  Bubber,  GutU  Pcrcha  k  Telegraph  Co.     . 

Liverpool  EUcetric  Supply     I 

London  Electric  Supply , 

Metropolitan  Electric  Supply 

National  Telephone , 

St.  JsDies'     , , 

Swan  United    ••<....< 

YTestminater  Electric 


Paid. 


10 

6 

10 
5 
3 


Si 


Wsdass- 
day 


H 

Si 
12i 

4 


2Jt 


NOTES. 


Sunderland. — The  provisional  order  for  Sunderland 
ex[)ires  this  month. 

Niagara. — A  company  is  being  formed,  it  is  stated,  for 
the  distribution  of  power  from  Niagara  throughout  New 
York. 

American  Inatitnte. — Prof.  Houston  ia  the  new 
president  of  the  American  Institution  of  Electrical 
Engineers. 

Marseilles  Tramways. — The  description  of  the  new 
electric  railway  at  Marseilles  is  commenced  in  the  last 
number/'  Ehdiidt^, 

Trcv*  iformers. — An  interesting  paper  on  early  types 
of  transformers^  with  illustrations,  is  given  in  Cosmos 
(Juno  3)  by  M.  de  Contades. 

Industrial  Eleotrioity. — A  two-volume  book,  under 
the  title  of  "  L'Electricit^  Industrielle,"  by  M.  P.  Minel,  is 
published  by  MM.  Gauthier-ViUara,  of  Paris. 

Royal  Meteoroloerioal  Society. — On  Wednesday, 
the  2l8t  inst,  Mr.  E.  D.  Archibald  will  lecture  on 
"  Australian  Climate,"  illustrated  by  lantern  slides. 

Xlectric  Traotion  in  Paris. — Electrical  engineers 
visiting  Paris  will  be  able  to  see  the  service  of  electric 
trains  now  started  between  the  Place  de  L'Op^ra  and 
St. -Denis. 

Gotha. — The  contract  for  a  central  station  at  Gotha,  to 
the  amount  of  £30,000,  has  been  awarded  to  Mesprs. 
Lahmeyer  and  Co.,  of  Frankfort.  An  electric  tramway, 
costing  over  £5,000,  will  be  also  established  at  the  same 
time. 

Transformation. — At  Ottawa  the  interesting  experi- 
ment (it  is  nothing  more)  is  shown  of  electricity  generated 
by  water  power  being  used  to  generate  steam  in  an  elec- 
trically-heated boiler,  which  is  again  used  to  drive  an 
engine. 

Eleotrio  Tachometer. —  An  electric  instrument  for 
recording  the  speed  of  rotation  of  ships'  shafts  has  been 
brought  out  by  Messrs.  Siemens  and  Halske.  It  is  illus- 
trated and  described  in  the  Elt'ktroUchnische  Zeitschiifi  of 
the  9th  inst. 

Cbioago. — Papers  on  electrical  subjects  for  the  Chicago 
Exhibition  should  be  sent  to  Prof.  T.  C.  Mendenhall, 
Washington,  D.C.,  not  later  than  August  1.  Electrical 
standards  and  units  will  be  considered  by  a  special  body, 
as  already  announced. 

Traotion  in  Milan. — The  Societa  Anonima  degli 
Omnibus  is  making  trials  with  accumulator  cars  on  the 
line  from  Milan  to  Monza,  a  distance  traversed  in  half-an- 
bour.  The  trials  were  satisfactory,  and  it  is  said  that  the 
motor  car  is  capable  of  hauling  two  or  three  ordinary  cars. 

Death  of  a  Pioneer. — At  the  age  of  73,  Prof.  Moaea 
G.  Farmer,  the  veteran  pioneer  electrician,  has  died  in 
Chicago  from  a  cold.  He  was  the  inventor  of  fire-alarm 
apparatus  controlled  by  electricity,  and  built  in  1S47  an 
electromagnetic  engine  for  railroad  at  Dover^  New  Hamp- 
shire, run  by  48  Grove  cells. 

Trolley  System  in  France. — In  addition  to  trans- 
forming the  existing  tramway  at  Havre  into  the  Thomson- 
Houston  system,  as  mentioned  in  a  previous  issue,  the 
French  company  working  these  patents  are  to  electrically 
equip  the  tram  lines  at  Lyons  and  at  Bordeaux.  The  lines 
aie  to  be  in  operation  towards  the  close  of  the  year. 

Electric  Rocking-Chair. — This  ia  the  description  of 
the  latest  novelty  going  the  rounds  :  An  electrical  rocking 
chair  has  been  brought  out  by  Mr.  C.  E.  Hartelius,  of  Bay 


Ridge,  New  York.  The  chair  is  actuated  by  the  current  from 
a  dynamo,  and  the  sitter  can  at  the  same  time  receive 
gentle  currents  through  the  body  either  by  grasping  metal 
handles  in  the  ordinary  way,  or  by  resting  the  bare  feet  on-_ 
metal  pedals.  ■ 

Water  Power. — The  waterfalls  at  Rheinfelden,  owned 
jointly  by  the  cantons  of  Aarau  and  Baien,  and  ranging 
from  15,000  h.p.  in  the  upper  reaches  to  8,000  b.p.  in  the 
lower  reaches,  are  to  be  used  for  the  electrical  transmission 
of  power.  Part  of  this  power  will  be  utilised  by  the 
Neuhausen  Aluminium  Company  in  extending  the  produc- 
tion of  aluminium,  whilst  the  remainder  will  be  devoted  to 
general  industrial  purposes.  A  powerful  syndicate  has 
been  formed  to  carry  out  the  latter  object.  ^ 

Corridor  Train. — The  Great  Western  Railway  Com- 
pany have  commenced  running  a  new  '*  corridor  train " 
between  London  and  Pensance.  It  is  composed  of  four 
coaches — a  Brat  and  third  composite,  a  brake  second,  a 
brake  third,  and  a  third,  each  56ft.  long,  so  that  the  entire 
leugth  of  the  train,  exclusive  of  engine,  etc.,  is  224ft.  The 
compartments  will  be  heated  when  necessary  by  means  of 
steam,  and  electric  communication  is  provided.  The  train 
will  run  from  Paddiiigton  to  Penzance  in  a  little  more  than 
eight  hours. 

Conversaxione. — The  annual  conversazione  of  the  Insti- 
tution oE  Electrical  Engineers  will  be  held  on  Friday,  the 
23rd  inst  Members  and  their  friends  will  be  received  by 
the  President  (Mr.  W.  H.  Preece,  F.R.S.).  and  Miss  Preece 
in  the  galleries  of  the  Royal  Institute  of  Painters  in  Water 
Colours,  191,  Piccadilly.  We  are  requested  to  state  that 
as  the  hat  and  coat  accommodation  is  very  limited  at  the 
galleries  of  the  Institution  of  Painters  in  Water  Colours, 
it  will  be  very  desirable  that  gentlemen  attending  the 
Prebident's  soiree  on  should  bring  either  crush  or  felt  hats. 

Snes  Canal. — The  directors  of  the  Suez  Canal  at 
their  annual  meeting  last  week  in  Paris,  have  made  an 
alteration  as  to  the  conditions  of  using  electric  light. 
Ships  can  now  pass  each  other  in  the  widened  portions  of 
the  canal]  so  that  vessels  stopping  suffer  only  slight  delay, 
and,  in  order  to  reduce  this  to  a  minimum,  the  Board  has 
made  it  compulsory  from  October  1  next  for  vessels  passing 
at  night  to  use  an  apparatus  dividing  the  light  from  their 
electric  projector  into  two  divergent  streams.  By  this 
means  vessels  advancing  in  opposite  directions  will  be  able 
to  continue  on  their  course  without  being  dazzled  by  each^ 
other's  electric  lights.  H 

Milan. — The  town  of  Milan  is  one  of  the  most  advanced 
in  the  employment  of  electricity.  Long  having  an  admir- 
able public  lighting  system,  it  is  now  being  equipped  with 
the  Thomson-Houston  trolley  tramway.  This  will  be  3  J  miles 
long,  the  cars  to  carry  40  passengers,  the  pressure  being 
500  volts.  The  gross  receipts  for  electric  lighting  in  Milan 
rsached  iu  1892  the  sum  of  l,116,527f.,  an  increase  of 
50,000f.  over  the  previous  year,  with  a  diminution  of  ex- 
penditure of  52,000f.,  and  a  total  net  profit  of  300,000f, 
The  lighting  now  comprises  25,500  incandescents  and  900 
arc  lamps.  The  electricity  is  produced  for  the  consumption 
of  1 1  '881b.  of  Cardiff  coal  per  kilowatt-hour.  ^ 

Electric  Tempering:. — M.  Lippmann  has  brought  to 
the  notice  of  the  French  Academy  of  Sciences  a  new  system 
of  tempering  metals  devised  by  M.  Lagrange,  who  is  a 
captain  in  the  Belgian  army,  and  professor  at  the  Brussels 
Military  School.  M.  Lagrange  places  the  piece  of  metal 
to  be  tempered,  a  piece  of  steel,  for  instance,  in  a  vessel 
contuining  acidulated  water.  He  makes  use  of  it  us  an 
electrode,  and  causes  a  current  of  electricity  to  be 
The  piece  then  glows,  and  is  heated  ;  it  is  then  w ' 
before  fusion,  and  is  plunged  in  a  cold  liquid 
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thus  obtained  is  only  Buperficial,  bat  it  ie  said  that  it  may 
be  serviceable  for  certain  industrial  applications. 

Windermore. — The  site  of  that  romantic  spot  known 
as  Feirs  bobbin  mill  at  Troutbeck  Bridge,  Windermere, 
has  been  utilised  as  an  electric  lighting  station.  The  old 
waterwheel,  over  which  the  pearly  drops  used  to  be  flung 
on  bank  and  fern,  has  given  place  to  a  turbine.  A  Galloway 
boiler  and  Annington-Sims  engine  are  also  installed,  and 
drive  a  Mordey  alternator.  About  650  lamps  are  now  sup- 
plied, and  the  Windermere  hotels  are  lighted.  As  soon  as 
arrangements  can  be  made,  all  the  public  lamps  within  the 
Bownoss  Local  Board  district  will  also  bo  lighted.  H>4r- 
Lnessing  the  waters  at  the  lakes  has  begun,  and  perh^Lps  the 
fater  will  •'  come  down  at  Lodore  "  to  lightful  purpose, 
some  day. 

S witzerl  and.  — The  following  statistics  of  electric 
installations  in  Switzerland  are  given  in  a  report  by  Prof. 
Dentzler,  of  the  Polytechnikum,  Zurich,  Company,  1890 
and  1892 : 

1890.  1892. 

Lighting  installations    434     562 

Tnmsmission  of  power 33     53 

Batteries  of  accumulators 73     121 

Dynamos  and  motors     712     1,056 

Total  capacity  in  kilowatU  13.044     20,623 

Incandescent  lamps    68,368     115,926 

Arc  lamps 1,068     1,746 

The  capital  invested  is  estimated  at  1 2,700, OOOf.,  without 
reckoning  engines  or  turbines.  Seven  new  electiical  manu- 
facturing firms  are  added  to  the  31  existing  in  1890. 

Aooamnlator  Monopoly  in  France. — The  decree 
pronounced  by  the  Paris  Court  of  Appeal  last  month  in  the 
matter  of  the  Soci<5t^  Fran<^aiae  des  Accumulateura  has, 
according  to  a  writer  in  VElectricitn^  produced  considerable 
excitement  in  electrical  circles.  The  judgment  waa  in  favour 
of  this  company,  and  declared  as  infringers  of  four  Faure 
patents  all  makers  who  employed  salts  or  oxides 
of  lead  in  the  manufacture  of  accumulators.  It  is 
asserted  that  the  consequences  of  this  decision  wilt 
be  serious  in  the  sense  that  judgment  was  given  contrary 
to  the  report  of  the  experts  and  against  the  advice  of  the 
Public  Ministry.  It  is  urged  that  the  effect  of  this  decision 
is  to  monopolise  the  manufacture  of  secondary  batteries  in 
France,  and  that  makers  are  liable  to  prosecution  even  if 
they  employ  methods  of  manufacture  different  to  those  of 
Faure. 

Water-Pipes. — A  correspondent  of  the  G^ie  Civil  finds 
that  there  is  always  a  small  current,  appreciable  as  a 
crackling  in  a  telephone,  between  the  gas  and  water  pipes 
in  the  same  house,  the  negative  being  the  gas-pipe.  The 
writer  attributes  these  currents  to  slow  chemical  change. 
The  observations,  however,  suggested  that  there  was 
considerable  insulation  resistance  between  the  pipes,  and 
that  they  might  act  as  telephonic  conductors.  He  suc- 
ceeded in  carrying  on  a  conversation  between  two  houses 
100  yards  away  without  other  conductor.  A  microphone 
without  induction  coil  was  joined  to  three  bicbiomato  cells. 
To  find  out  if  the  experiment  will  succeed,  all  that  is  necea- 
eary  is  to  set  a  small  induction  coil  to  work,  and  on  joining 
a  telephone  to  the  pipes  in  the  neighbourhood  the  sound  is 
heard  if  connection  is  good.  If  not  good  enough  for  speech, 
Morse  signals  can  be  transmitted. 

'* Indnstries *'  and  "Iron/* — With  this  week  comes 
a  change  in  the  management  of  two  of  our  contemporaries — 
Jjidusincs  and  Iron.  Hitherto  owned  by  two  companies, 
they  are  now  established  under  new  management,  haviug 
been  purchased  by  Mr.  Pearson,  of  a  well-known  weekly, 
and  a  new  company  is  formed.  The  joint  paper  is  edited 
for  the  present  bj  Mr.  Yeaman,  late  of  the  Preston  Electric 
Company,   who  has  our  bost  wishes.     Mr.  Cawley,  late 


editor  of  Industries^  ia  now  established  as  consulting  engi- 
neer. Mr.  Perry  F.  Nursey,  the  veteran  editor  of  Iron, 
takes  hifi  bow  with  the  last  number.  Established  in  1823,  it 
was  carried  on  for  .'iO  years  as  the  Mechanics'  Magazine.  For 
five  of  these  year9^  and  for  14  as  Iron,  Mr.Nursey  was  editor. 
Two  of  the  directors  of  Sutherland,  Dowson,  and  Co.,  the 
late  proprietors,  join  the  board  of  the  new  company.  Mr. 
Swinburne  still  retains  his  connection  with  the  paper. 

Telephones  and  the  Government. — In  the  House 
of  Commons  on  Monday,  Sir  J.  Fergusson  asked  the  Post- 
master General  what  progress  had  been  made  under  the 
Telegraph  Act,  1892,  in  the  acquisition  of  the  trunk  lines 
of  telephones  from  the  companies,  in  the  constniction  of 
additional  lines,  and  in  the  deliminations  of  the  exchanges. 
Mr.  A.  Morley  said  there  had  been  some  delay  in  carrying 
out  the  arrangement  made  by  the  late  Government,  owing 
to  the  negotiations  which  were  taking  place  with  the  tele- 
phone companies.  Considerable  progress  had,  however, 
now  been  made,  the  establishment  of  trunk  lines  would  not 
be  long  delayed,  and  progress  had  been  made  in  the  con- 
struction of  main  lines  between  London  and  Glasgow  and 
Edinburgh,  South  Wales,  the  West  of  England,  and  the  coal 
ports  of  the  North.  He  could  hardly  hope  that  these  lines 
would  be  completed  before  the  end  of  the  financial  year. 

High  Resiatancea. — The  Jouiiud  gives  the  following 
abstract  of  a  paper  by  Mr.  F.  J.  Smith  (Philosophical 
Magazine,  lHo.  214,  1893)  :  "To  save  the  great  expense  of 
large  wire  resistances,  used  in  connection  with  the 
D'Arsonval  galvanometer,  the  author  has  made  experiments 
on  non-metallic  resistances  and  mercury  jet-contacta,  and 
has  found  a  very  reliable  resistance  to  be  one  made  thus : 
Dry  plaster  of  Paris  and  electrotype  plumbago  are  inti- 
mately mixed  in  suitable  proportions,  depending  on  the 
resistance  required  (equal  quantities  in  a  tube  O'icm. 
diameter  and  ll'5cm.  long  measured  65,000  u),  and  the 
mixture  is  rammed  into  a  glass  tube  having  a  platinum 
terminal ;  the  second  terminal  is  fixed  by  compression  into 
the  material,  and  the  tube  is  sealed  by  a  blow-pipe.  Very 
finely-powdered  glass  mixed  with  plumbago  is  used  for  very 
high  resistances,  but  is  not  so  manageable  as  plaster.  A 
megohm  made  thus  costs  only  a  few  shillings." 

Telephonea  in  a  Storm. — Dr.  H.  Bendelack  Hewit- 
Bon,  the  celebrated  Leeds  oculist,  writes  to  the  editors  of 
the  Lceih  Merairy  as  follows  :  *'  During  the  recent  thunder- 
aturm  near  Skipton,  the  attendant  at  the  telephone  call 
office  there  related  to  me  his  experience,  which  I  think 
ought  to  be  recorded  as  a  warning  against  the  use  of  the 
telephone  instruments  during  a  thunderstorm  over  a  wide 
area.  Seeing  the  storm  coming,  though  still  at  some  dis- 
tance, he  went  to  the  telephone  for  the  purpose  of  acquaint- 
ing those  in  charge  of  the  central  exchange  at  Bradford 
that  a  storm  was  approaching,  and  the  instrument  would 
not  be  available  until  it  was  over.  The  moment  he  put 
his  ear  to  the  telephone  a  Hash  occurred,  and  he  received  a 
blow  of  such  severity  that  he  was  sent  across  the  small 
chamber  against  the  opposite  wall.  Otherwise,  beyond  the 
temporary  but  very  severe  shock — which  he  described  as 
*  a  severe  box  on  the  ear,'  sending  him  reeling  back- 
wards— he  was  unhurt," 

Bristol  EKhibition. — The  Bristol  Corporation  will 
shortly  hold  an  industrial  and  fine  art  exhibition,  and  the 
Lighting  Committee  propose  to  exhibit  illuminated  elec- 
troliers, pendants,  and  other  fittings  for  the  lighting  of  the 
fine  art  section  free  of  charge  for  cun'ent  to  firms  who  will 
lend  the  fittings.  This  is  being  arranged  in  the  interests 
of  the  electricity  department  of  the  city,  so  that 
intending  consumers  may  have  better  facilities  for 
the  selection  of  their  fittings  than  would  otherwise 
be    the    case.      The    exhibition,    we    are    informed    by 
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the  resident  electrical  engineer  (Mr.  H.  Faraday  Proctor), 
will  be  lighted  throughout  by  electricity  from  the  city 
mains,  ami  electric  work  in  general  will  be  made  a  feature. 
The  supply  of  current  to  the  exhibition  will  commence  at 
the  end  of  August,  when  the  exhibition  opena.  It  is^  how- 
ever, proposed  to  light  the  6ne  art  section  at  an  earlier  date 
from  a  se|>arate  plant.  The  general  lighting  of  the  city 
will  be  ready  in  September. 

Sayers's  Re^alating:  Dynamo.— The  interest  ex- 
cited by  Mr.  Sayera'e  paper  will  no  doubt  lead  many 
engineers  to  make  their  own  experiments^  and  we  shall 
doubtless  hear  further  from  Mr.  Sayers.  Meanwhile,  it 
may  be  interesting  to  state  that  the  40unit  armature 
shown  at  the  Institution  was  a  new  one,  atid  has  been  as 
yet  only  run  at  Messrs.  Mavor  and  Coulson's  works 
for  testing  purposes.  A  regulating  plant  has  just 
been  completed  for  the  Midland  Railway  Company^ 
which  is  composed  of  two  dynamos  which  excite  without 
winding  on  the  field  magnets.  These  machines  are  the 
widest  departure  fiom  established  practice,  and  the  tests 
shortly  to  be  made  will  be  of  the  greatest  interest.  There 
is  a  machine  also  in  use  in  a  Bradford  hotel  which  can  be 
seen  at  work;  this  is  the  machine  represented  diagram- 
matically  in  Fig.  9  of  the  paper.  The  regulators  mentioned 
will  be  at  work  in  the  Derby  Station  of  the  Midland  Rail- 
way Company  in  about-  two  months,  and  will  be  the  object 
of  much  curiosity  on  the  part  of  engineers 

Telephone  Trunk  Lines.— The  Post  Office  authorities 
have  commenced  to  lay  down  the  necessary  lines  to  connect 
South  Wales  with  Newcastle-on-Tyno,  and  it  is  hoped  that 
by  the  end  of  the  present  year  or  early  in  1894  that  tele- 
phonic service  between  CardifT,  Newport,  and  Newcastle  will 
be  complete.  Gangs  of  men  are  already  at  work  strengthen- 
ing lines  and  laying  on  additional  wires  between  Cardiff 
and  Newport  and  Newport  and  Chepstow.  It  is  intended 
to  make  two  circuits,  each  circuit  consisting  of  two  wires 
from  Cardiff  to  Bristol,  and  from  Bristol,  rid  Hereford,  to 
Newcastle  ;  the  second  circuit  being  from  Cardiff  to  New- 
castle, nd  Hereford.  The  work  is  being  carried  out  in 
sections,  and  gangs  of  men  are  at  work  along 
almost  the  entire  route.  The  Department  is  taking  special 
measures  to  ensure  that  the  new  service  shall  be  a  success 
in  the  matter  of  hearing.  The  work  at  present  being 
carried  out  is  a  portion  of  the  scheme  which  the  Depart- 
ment has  undertaken  to  connect  all  the  great  industrial 
centres  of  the  kingdom  by  telephone,  connection  of  the 
South  Wales  ports  with  Liverpool  having  recently  been 
completed.  The  new  service  when  finished  catinot  fail  to 
be  of  benefit  to  the  shipping  firms  of  Newport  and  Cardiff. 

Civil  Engineer  Premiams. — The  Institution  of  Civil 
Engineers  have  awarded,  among  others,  the  following  civil 
engineer  premiums  for  original  communications  submitted 
during  the  paat  sesflion :  A  Telford  Medal  and  a  Telford 
Premium  to  Petor  William  Willans,  M.LC.E.  (deceased), 
for  his  paper  on  *' Steam-Engine  Trials^  ^  a  George  Stephen- 
son Medal  and  a  Telford  Premium  to  Edward  Hopkinson, 
M.A.,  D.Sc.,  M.LC.E.,  for  his  paper  on  **  Electrical  Rail- 
ways  :  the  City  and  South  London  Railway "  ;  a  Watt 
Medal  and  a  Telford  Premium  to  Herbert  Byrom  Ransom, 
A.M.LC.E.,  for  his  paper  on  "A  Method  ot  Testing  Engine 
Governors";  a  Telford  Premium  to  Alfred  Weeks  Szlumper, 
M.I.C.E.,  for  his  paper  on  "The  Signalling  at  the  Waterloo 
Terminus  of  the  London  and  Southwestern  Railway  " ;  a 
Telford  Premium  to  Charles  Sheibner  Du  Riche  Preller, 
M.A.,  Ph.D.,  A,M.LC'E..  for  his  account  of  the  *' Zurich 
Water  Supply,  Power,  and  Electric  Works.'*  Also  for 
students'  papers  :  A  Miller  Prize  to  Francis  Gibson  Baily, 
B.A.,  Stud.I.C.E.,  for  his  paper  entitled  "  Some  Points  in 
the  ReguUtion  of  Direct-Current  Motors";  and  a  Miller 


Prize  to  Arthur  Shaw  Butterworth,  Stud.LC.E.,  for  his 
paper  on  "  The  Disposal  of  Town  Refuse  by  Burning,  and 
the  Application  of  the  Heat  thereby  Generated." 

Ohm*8  Law  Modified. — Mr.  Fernando  Sanford  has 
determined  the  resistance  of  a  copper  circuit  containing 
various  dielectrics,  and  has  come  to  the  conclusion  that 
the  resistance  depends  to  an  appreciable  extent  on  the 
dielectric.  The  copper  circuit  in  his  experiments  took  the 
form  of  a  double-ended  cylinder,  having  a  wire  attached  to 
the  centre  of  the  lower  end  and  passing  through  an  insu- 
lating bush  in  the  upper  one.  This  was  filled  with  various 
dielectrics,  and  curves  were  taken  of  it?  resistance  at  various 
temperat;irea  over  a  range  of  lOdeg.  C,  by  a  bridge 
capable  of  measuring  resistances  within  0  0000 1  ohm 
with  a  fair  degree  of  accuracy.  Air  and  petroleum 
were  compared  by  means  of  series  of  observations  extend- 
ing over  two  month,  the  dielectrics  being  changed  five 
times,  and  the  results  were  perfectly  consistent.  The 
author  found  that  if  the  conductivity  of  the  copper  in  air 
be  taken  as  unity,  its  value  varies  from  10018  in  petro- 
leum to  0  9973  ill  a  mixture  of  wood,  alcohol,  and  petro- 
leum— a  range  of  nearly  J  per  cent.  He  finds  thit  it  is 
probable  that  only  the  part  of  the  dielectric  in  direct  con- 
tact was  concerned  in  the  effect,  as  until  it  was  thoroughly 
cleaned  and  dried  the  cylinder  did  not  return  to  the  value 
unity.  A  silver  wire  shows  the  same  effect  to  a  less  marked 
degree. 

Eleotrioity  in  Afirricnltnre. — The  American  Depart- 
ment of  State  has  just  ii»sued  the  results  of  an  enquiry, 
instituted  in  1893,  on  the  use  of  electricity  in  different 
parts  of  the  world  as  a  power  in  the  propulsion  of  farm 
machinery  and  implements  and  in  the  propagation  of 
plants.  Outside  the  United  States  experiments  have  been 
made  in  England^  Germany,  France^  and  Belgium.  The 
late  Sir  William  Siemens,  working  at  Sherwood  with  a 
dynamo,  arc  lamp,  and  3-h.p.  Otto  gas-ongine,  csttiblishod 
the  following  conclusions  ;  (I)  That  electric  light  is  both 
efficacious  in  producing  chlorophyl  in  the  leaves  of  plants 
and  in  promoting  growth  ;  (2)  that  plants  do  not  require  a 
period  of  rest  during  the  24  hours,  but  make  increased 
and  vigorous  progress  if  subjected  during  the  night 
to  electric  light  ;  (3)  that  the  light  is  efficacious 
in  hastenins;  the  development  of  Rowers  and  fruit — 
the  flowers  produced  by  ita  aid  are  remarkable  for 
intense  colouring  and  the  fruit  for  bloom  and  aroma ; 
(4)  that  the  expense  depends  on  the  cost  of  energy,  an«l  is 
moderate  when  the  natural  energy  of  water  is  available. 
At  the  Paris  Exhibition  the  conservatories'  electric  light  was 
kept  burning  continually,  and  it  was  found  the  light  gave 
vigour  to  the  flowers  ;  but  the  expense  was  great. 
Attempts  have  been  made  to  ]>a8s  electric  currents  in 
buckets  where  seeds  were  washed  preparatory  to  sowing, 
in  order  to  kill  the  invisible  microbes  ;  and  it  hais  been 
claimed  tbut  the  generating  power  of  the  seeds  is  increased. 
In  Belgium  and  England  electric  motors  are  successfully 
employed  for  driving  thrashing  and  dairy  machines. 

Rui^by  School. — The  preliminary  arrangements  for 
lighting  Rugby  School  with  electricity  are  now  complete, 
and  the  work  of  laying  down  the  generating  plant  is  being 
proceeded  with.  The  boarding-houses,  the  sanatorium,  the 
art  museum,  the  gymnasium,  and  the  whole  of  the  school 
will  be  fitted  up  with  the  light,  and  about  1,500  incandes- 
cent lamps  will  be  used.  The  dynamo  will  be  placed  in 
Dr.  Peicival's  stable  yaid  at  the  rear  of  the  gymnasium, 
and  it  will  be  propelled  by  gas  power,  for  which  Dowson's 
gas,  manufactured  on  the  s(>ot,  will  be  used.  The  gas- 
engine  is  of  100  h.p,  It  works  with  two  impulses  each 
revolution,  with  the  advantage  of  increased  steadiness  for 
•lectric  lighting.     As  the  installation  sup[)Hos  only  uino 
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or  ten  consumers,  each  with  regular  and  known  wants, 
it  will  be  jiossible  to  generate  electricity  for  these  boarding- 
houaeB  at  a  much  cheaper  rate  than  usual — that  is  to  say, 
at  4d.  or  4Ad.  per  Board  of  Trade  unit,  which  is  equivalent 
to  gas  at  3s.  6d.  per  thousand  cubic  feet.  The  lighting 
will  be  carried  out  on  the  co-operative  principle,  the  house 
masters  finding  the  necessary  capital,  and  supplying  them- 
selves with  the  light  as  cheaply  as  possible.  It  is  expected 
that  this  will  cost  less  than  the  existing  means  of  illumina- 
tion by  gas  and  candles.  By  the  end  of  August  the  genc- 
ating  plant  will  have  been  laid  down,  and  the  necessary 
wires  will  be  fitted  in  the  houses  during  the  summer  holi- 
days, so  that  when  the  boys  return  to  school  about  the 
middle  of  September  they  will  find  the  light  in  working 
order.  This  shows  a  progressive  spirit  in  the  school,  which 
such  institutions  are  not  always  in  England  the  first  to 
share. 

Teobnical  Edaoation. — A  significant  sign  of  the 
times  is  the  serious  way  in  which  journals  of  all  classes  are 
taking  up  the  question  of  technical  education.  Prof. 
Thompson's  saying  that  '*  Technical  education  must  be 
technical,"  wants  drumming  into  educationalists  and 
education  committees  alike.  The  teaching  profession  must 
learn  that  the  intelligent  public  are  not  yet  content 
They  do  not  progress  as  fast  as  ia  wanted.  Only  the  other 
day  we  heard  an  employer  actually  state  that  if  a  candi- 
date for  work  offered  his  certificate  from  Finsbury  or  South 
Kensington  as  inducement,  this  was  put  against  him  and 
not  for  him,  so  much  was  the  assumption  of  superiority, 
and  the  lack  of  real  practical  knowledge  yet  mani- 
fest, even  in  students  from  the  leading  schools  of  this 
kind.  Men  who  have  been  through  the  shops  are  employed 
at  once,  but  theoretical  students  lack  intellectual  perspec- 
tive amidst  a  maze  of  mathematics  and  hypothetical  theory. 
In  other  schools  the  practical  useful  efficiency  is  appallingly 
low  compared  to  the  time  expended.  A  correspondent  to 
Indtislries  says  craft  must  be  taught  by  a  craftsman.  The 
educationalists  say  :  no,  by  a  teacher.  The  truth  is  both 
are  wanted  ;  and  we  must  get  them,  still  more  than  at 
present.  The  country  Press  often  contains  articles  railing, 
and  rightly,  at  the  so-called  technical  teaching— useless 
smatterings  of  old  text-books  thrust  pell-mell  into  un- 
prepared minds.  London  may.  if  it  likes,  be  at  the  head 
of  technical  training,  but  for  heaven's  sake  let  us  have 
the  method  of  teaching  itself  constantly  examined  and 
ameliorated,  so  that  it  may  bo  of  the  utmost  efficiency,  and 
that  technical  really  means  technical.  Then  the  expendi- 
ture of  the  two  or  three  years  of  labour  by  the  students 
and  teachers  may  be  justified  by  the  results  outside 
examinations. 

Transforming  Direct  to  AlternatinB:  Carreats. — 

Since  the  intro*luction  of  triphase  currents,  the  transforma- 
tion of  continuous  currents  into  triphase,  two  •  phase, 
or  ordinary  alternating  currents  has  been  effected  with 
facility.  Mr.  F.  Lucas,  according  to  La  Lumihc  EUdriqiu, 
has  recently  devised  a  method  of  transforming  a  continuous 
current  from  any  source  whatsoever  into  either  simple  alter- 
nating currents  or  multiphase  currents  with  any  desired  fre- 
quency. The  apparatus  consists  of  twocopperorsilicon  bronze 
rings,  each  having  an  odd  number  of  equally  spaced  radial 
arms.  These  two  rings  are  mounted  on  the  same  spindle,  and 
separated  from  one  another  by  a  disc  of  insulating  material, 
and  so  fixed  that  the  arms  on  one  side  coincide  with  the 
spaces  on  the  other.  Connections  are  made  in  the  following 
manner :  The  poles  of  the  continuous  current  source  are 
connected  to  brushes  making  contact  witb  the  two  rings. 
The  ends  of  the  circuit  destined  to  carry  the  alternating 
current  are  connected  to  two  brushes,  each  wide 
enough  to  make   contact  on   either   set   of   arms   alter- 


nately, and  placed  diametrically  opposite  to  one  another. 
It  will  be  seen  that  neither  brush  can  make  contact 
on  both  sides  simultaneously,  since  the  arms  on  one  side 
coincide  with  gaps  on  the  other.  It  will  also  be  evident 
that  when  the  top  brush  is  bearing  on  one  side  the  bottom 
brush  will  be  bearing  on  the  other  side,  as  each  set  is  made 
up  of  an  odd  number  of  arms.  If  the  spindle  be  rotated, 
an  alternating  current  will  be  produced,  since  the  brashes 
alternately  make  contact  on  arms  of  different  sign.  If 
II  —  the  number  of  each  set  of  radial  arms,  then  the 
number  of  reversals  per  revolution  =  2n.  If  "»  be  the 
angular  velocity  of  the  arms,  then  the  duration  of  each 
period  =  w/n,  and  is  therefore  proportional  to  angular 
velocity,  and  inversely  proportional  to  the  number  of  arms. 
There  is,  however,  a  perio<l  of  short  circuit  at  every  re- 
versal, and  in  order  to  make  this  period  as  short  as  i>os8ible, 
Mr.  Lucas  found  it  necessary  to  give  the  brushes  a  gentle 
rocking  motion.  By  suitably  arranging  the  bnishes  it  is 
possible  to  obtain  diph&se  and  triphase  currents. 

Single-Phase    Alternating-Current    Motors.  — 

Several  of  the  new  and  interesting  type  of  single-[>hase 
motors  were  exhibited  at  the  Royal  Institution  on  Friday 
evening  last  by  Messrs.  Shippey  Bros,  working  from  current 
supplied  from  the  district  mains  for  driving  sewing- 
machines^  small  machinery,  and  electric  ventilators.  One  of 
the  Meaton  ventilating-fan  sets  working  in  the  library  was 
much  appreciated  by  the  ladies  who  availed  themselves  of 
its  refreshing  breezes.  Although  the  particular  set  exhibited 
was  wound  for  100  volts,  with  120  periods,  by  the  inser- 
tion of  a  suitable  incandescent  lamp  in  the  circuit,  the 
working  was  remarkably  steady  and  nearly  noiseless  at 
43  periodicities.  The  motor,  as  showed  by  experiments, 
was  easily  stopped  and  started,  and  by  the  aid  and 
combination  of  a  special  switch  for  alternating-current  motor 
work,  the  motor  was  easily  reversed  so  as  to  pro[iel 
or  exhaust,  used  either  way  for  ventilating  purposes. 
Messrs.  Shippey  Bros,  also  exhibited  specimens  of 
the  new  J  h.p.,  \  h.p.,  and  i  h.p.  "Cyclone"  type 
of  alternating-current  motors,  kindly  lent  by  Messrs. 
Mackey,  Mackey,  and  Co.,  for  the  occasion,  for  whom  they 
act  as  City  agents.  Mr.  Arthur  Ship|)ey,  who  was 
present,  carried  out  some  very  interesting  experiments 
with  Messrs.  Mackey 's  motors.  By  gradually  [)res8- 
ing  the  negative  brush  on  to  the  commutator 
(and  leaving  tho  positive  untouched)  be  increased 
its  speed  by  this  means  from  1,000  revolutions 
to  upwards  of  3,000  per  minute,  at  which  speed 
the  ventilator  produced  a  perfect  hurricane  of  air; 
but  as  the  brushes  were  again  released  the  motor 
gradually  slowed  down  again  to  its  normal  working 
pressure.  Mr.  Shippey  stated  that  he  was  experi- 
menting with  several  new  types  of  semi-metallic  com- 
pound brushes,  as  he  was  of  opinion  that  to  obtain 
perfect  control,  and  in  order  to  cope  with  the  difficulty 
encountered  by  the  various  changes  in  the  periodicity 
and  load  of  some  systems,  that  the  problem  to 
be  solved  in  order  to  obtain  perfect  regulation  and  preven- 
tion of  sparking  at  the  commutator  (when  brushes  were 
used),  lies  partly  in  the  construction  and  type  of  brush ;  and 
from  many  experiments  made  on  these  lines,  he  thought 
that  the  brushes  for  alternating-current  work  should  be  of 
varied  capacity  and  conductivity,  calculated  so  as  to  meet 
the  general  working  requirements  of  the  particular  alter- 
nating system  adopted. 

High-Speed  Railways.— Electric  railways  have  not 
progressed  as  rupidly  aa  might  be  in  Great  Britain,  but 
there  is  no  saying  that  when  once  they  start  fairly  they  will 
not  come  in  with  a  rush,  as  electric  lighting  has  done.  In 
this  country  the  preference  has  hitherto  seamed  to  be  for 
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actual  railway*  using  electric  traction  than  for  the  tram 
lines,  and  as  the  speeds  are  increasing  rapidly  in  the  use  of 
electric  railways,  it  may  be  mostly  on  heavy  high-speed 
lines  that  we  shall  utilise  the  motor.  It  has  been  ur^ed 
that  the  electric  motor  will  never  supplant  the  ateam  loco- 
motive, as  for  electric  traction  three  sets  of  machinery  of 
maximum  size  are  required.  This  is  one  valid  reason^  but  it 
is  not  final.  There  are  many  reasons  on  the  other  aide.  The 
coal,  for  instance,  for  a  locomotive  has  all  to  be  hauled  to  the 
stations,  while  with  a  central  distributing  scheme  on  a  large 
scale,  such  as  that  of  Mr.  Thwaites^  power  only  would  be  dis- 
tributed, at  much  saving  of  cost.  If  hi^h-speed  railways  do 
come — as  come  they  must  eventually — the  science  of  line 
construction  will  require  some  overhauling.  Mr.  Charles 
Churchill,  we  notice,  suggestively  diBcusaed  this  matter 
recently  before  the  Engineers'  Club  of  Philadelphia.  For 
trains  running  on  the  level  at  100  miles  an  hour  a  rise  of 
20ft.  per  mile  (which  would  correspond  to  a  drop  to 
80  miles  an  hour)  should  not  be  exceeded  for  ordinary 
lines,  with  a  possible  outside  ruling  to  30ft.  per 
mile.  High-speed  lines,  therefore,  will  be  confined  to 
level  districts.  As  to  curvature,  this  should  not  usually  be 
sharper  thau  Ideg.,  and  no  curves  should  exceed  2deg. 
A  four-track  line  should  be  used,  tbe  inside  two  seta  for 
passengers.  The  building  and  ditching  will  require  extra 
care.  There  must  be  eio  open  culverta^  no  level  crossings, 
and  solid  stone  bridges  are  advisable.  Tracks  should  be 
13ft.  from  centre  to  centre,  and  3,000  ties  (of  white  oak, 
Tin.  by  7in.  by  8Jft.  long)  should  be  used  to  the  mile.  Very 
strong  yet  elastic  rails  would  be  required,  1001b.  to 
the  yard,  rigid  and  with  wide  base.  A  rail  5  J  in. 
high  with  5|in.  base  and  a  head  2|in.  wide  fulfils  the 
requirements.  To  make  the  number  of  joints  small 
the  rails  should  be  rolled  in  GOft.  lengths,  and  the  joints,  to 
secure  Bmooth  riding  track,  should  be  mitred — ie.,  cut  at 
45deg.  (This  joint,  known  as  the  Sayre  joint,  ia  used  with 
great  success  on  the  Lehigh  Valley  Kailroad.)  The  fish- 
plate splice  is  not  good  enough  for  high-speed  lines.  It  ia 
defective  in  principle,  and  will  disappear  even  at  the  present 
speeds.  The  rail  should  he  aup[]orted  at  the  joint  from 
beneath  as  wall  as  at  the  head.  Such  a  splice,  with 
mitred  joint  (as  used  with  d51b.  raile  on  the  Norfolk  and 
Western  Railroad),  would  be  the  only  safe  one  for  speeds  of 
80  to  100  miles  an  hoiu*.  Spikes  for  fastening  the  rails 
down  should  give  way  to  the  Bush  interlocking  bolt 
or  other  rigid  fastening.  On  curves  of  Ideg.  or  2deg.  the 
di£ference  of  inner  and  outer  rail  should  bo  as  much  as  5in. 
Guard-rails  should  be  used  on  inside  tracks  overall  bridges. 
Switches  should  be  few  and  guarded  by  long-distance 
signals  ;  with  froga  of  best  pattern — spring-rail  frog  with  a 
jin.  base-plate  and  a  lever  to  hold  it  in  position.  An  inter- 
locking system  of  signals  must  be  used,  preferably  electric  ; 
the  speed  limit  may,  indeed,  be  found  to  depend  on  the 
facility  of  signalling.  On  auch  a  track  the  speed  of 
100  miles  on  the  level,  and  70  to  80  miles  an  hoar  over  all, 
might  be  obtained  with  safety. 

I  Mental  Caloalation. — In  tbe  course  of  some  researches 
at  the  library  of  the  Civil  Engineers  we  have  had  occasion 
to  turn  up  the  very  remarkable  lecture  given  before  the 
institution  by  Greorge  Bidder^  a  well-known  engineer  and 
**  calculating  prodigy,"  on  "  Mental  Calculation,"  in 
February,  1856  {Proceedings  Civil  Engineers,  vol.  xv.). 
Robert  Stephenson  was  in  the  chair,  and  the  room  was  so 
crowded  that  many  could  not  get  in  at  all.  This  indicates 
tbe  interest  taken  at  that  date  by  engineers  in  the  subject. 
It  is  now  nearly  40  years  ago,  and  a  new  generation  has 
sprung  up,   who,    in    all    probability,    would    bo    equally 

L interested  in  Bidder's  feats  of  calculatiou.  Although 
Bidder  explained  with  groat  clearness  how  ho  bad  trained 


himself  to  calculate,  specially  disclaimed  any  gift  beyond 
that  of  his  fellow-men,  and  even  indicated  how  children 
might  be  taught  to  equal  him,  not  the  slightest  result  baa 
accrued  from  his  explanation,  and  the  world  still 
calculates  in  the  same  slow  and  cumbrous  way  as  before. 
Bidder  was  a  blacksmith's  boy,  and  learnt  to  calculate 
before  he  could  read  or  write  or  knew  any  figures. 
It  is  always  thus  with  the  so-called  prodigies,  such 
as  Inaudi,  now  at  the  Palace  Theatre  —  though 
most  of  them  were  shepherd  boys.  Bidder  counted  not 
with  sbeept  but  marbles,  and  the  fact  that  his  powers 
developed  without  knowledge  of  the  figures  at  once  indi- 
cates to  some  extent  the  nature  of  the  mental  conception 
he  formed  to  correspond  to  the  sounds  of  the  names. 
Bidder  explained  that  when  having,  for  instance,  787  he 
saw  the  whole  number  as  a  reality,  just  as  when  one  says 
"  hippopotamus,"  one  sees  a  huge  animal  and  not  letters. 
He  indicates  his  progress  :  first  counting  10  and  then  100  : 
no  further  was  he  taught,  the  reot  developed  from  the 
inherent  property  of  numbers.  He  knew  not  even  the 
word  **  multiply  ":  thou^rh  he  knew  well,  for  instance,  what 
7^  times  27  meant,  and  the  answer,  1,97L  He  indicates 
how  he  counts  this :  he  begins  from  left  to  right,  taking 
the  decompositions  70  times  20,  70  times  7,  3  times  20,  and 
7  times  3  :  adding  them  successively  together  and  forgetting 
the  foregoing  result,  thus:  1,400  plus  490^  1,890,  plus  60  = 
1,050,  plus  21  =  1,071,  By  practice  he  soon  learnt  to 
calculate  any  three  figures  by  three  figures,  which  was  aa 
much  as  coutd  be  done  by  a  single  effort,  keeping  the 
number  in  the  mtnd  as  a  solid  entity.  An  added  effort  is 
required  for  numbers  like  1,741  by  2,684,  but  practice 
gave  thia — always,  mind — without  knowing  tbe  written 
symbols ;  and  eventually  he  was  able,  though  certainly 
with  great  effort^  to  calculate  the  result  of  a  number  of  12 
figures  by  12  figures.  He  goes  into  tbe  question  of  calcu- 
lation of  compound  interest,  and  gives  examples ;  and 
further  relates  how  he  astonished  the  Parliamentary 
Committee  by  calculating,  ofi-hand,  the  time  required 
to  drain  through  a  certain  bridge  of  1,000ft.  waterway, 
200  acres  flooded  to  3^ft  deep  at  the  head  allowed ; 
result,  not  thiee  weeks  as  expected  by  them,  but 
3^  hours.  All  that  the  lawyers  could  do  was  smilingly 
to  ask  him  how  many  fishes  would  go  through  E  At  the 
end  of  his  interesting  lecture  Mr,  Bidder,  while  declaring 
he  owed  his  whole  position  as  engineer  and  vice-president 
of  the  institution,  as  well  as  his  fnends,  to  his  early- 
acquired  power  of  mental  calculatiou,  showed  how  this 
power  might,  in  his  opinion,  be  given  to  the  children  of  the 
coming  generation,  if  they  were  taught  as  he  taught  him- 
self. There  is  no  denying  the  advantage  to  an  engineer  of 
a  power  such  as  Bidder  possessed.  Yet  nothing  whatever 
has  yet  been  done  by  psychologists,  or  mathematicians,  or 
eugiueers  to  elucidate  this  interesting  problem.  Bidder's 
memoirs  remain  as  if  unwritten ;  and  the  world  rests 
still  in  the  absurd  belief  that  Bidder  and  tbe  other 
calculators  possessed,  not  a  method,  but  some  heaven-born 
gift  denied  to  the  rest  of  mankind.  Bidder  disclaimed 
this  :  he  explained,  not  perhaps  as  clearly  as  might  conceiv- 
ably have  been  done,  yet  clearly  enough^  what  bis  process 
was.  Instead  of  taking  his  statements  and  verifying  them, 
they  have  been  left,  the  world  tacitly  concurring  in  Robert 
Stephenson's  dictum,  that  "  neverbholess,  there  would  be 
few  Bidders."  Wo  incline  to  believe  Bidder  and  not  Stephen- 
son ;  and  it  is  perhaps  well  to  bring  again  the  attention  of 
engineers  and  teachers  to  the  subject,  as  from  what  wo 
understand,  there  would  seem  to  be  the  possibility  of  other 
investigators  foUowing  up  the  clue  shown  by  Bidder,  and 
developing  this  power  of  mental  calculation  into  a  tool  for 
the  use  of  every  mombor  of  the  human  raco. 
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ALTERNATE-CURRENT  TRANSFORMER  DESIGN. 

BV  R.  W.  WEKKKS,  WIUT.SCU.,  A.M.I.C.K, 

(Continued  from  page  551.) 

Second  Design. — The  transformer  juat  designed  had  a 
comparatively  long  iron  circuit  of  small  section,  with  the 
copper  wound  round  it.  Hence  the  I  for  the  iron  was 
large,  and  the  mean  perimeter  for  the  copper  circuit  small. 

The  next  design  shall  be  of  the  type  associated  with  Mr. 
W.  M.  Mordey,  in  which  the  path  of  the  magnetic  lines  is 
short,  but  the  copper  circuit  has  a  comparatively  large 
perimeter.  We  will  assume,  as  before,  a  definite  size  of 
core,  Fig.  12,  and  then  afterwards  alter  the  shape  if  neces- 
sary. The  relative  proportions  of  the  core  plates  and  yokes 
are  determined  by  mechanical  reasons.  The  stampings 
consist  of  hollow  rectangles  of  such  dimensions  that  the 
pieces  removed  from  the  centre  will  bridj^e  the  two  long 
sides,  and  thus  form  the  centre  core,  Figs.  12  and  13.  It  will 
be  seen  that  with  this  arrangement  of  building  up  the  iron 
circuit  there  will  be  space  wasted  between  adjacent  plates, 
except  just  at  the  end  of  the  core,  and  only  half  the  quan- 
tity of  iron  will  be  got  in  that  would  be  if  the  plates  were 
arranged  to  break  joint  as  in  Fig.  9.  Hence  the  Mordey 
transformer,  although  made  in  the  smaller  sizes  of  the 
general  proportions  shown,  is  now  packed  up  with  more 


The  primary  wire  required  to  give  the  1  per  cent,  drop  at 
full  toad  we  get  as  before  from  (2) 
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3  X  392  X  7-5  X  1175  .^_^ 
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=  0721. 

Say  72-mil  wire,  covered  with  insulation  to  a  diameter  of  87. 

1q  this  case  the  space  for  winding  is  absolutely  fixed  bj 
the  economic  proportions  of  the  iron  circuit.  So  it  ia 
necessary  that  the  wire  shall  be  such  that  it  can  b9 
wound  easily  in  the  s[>aces  left. 

Assuming  a  minimum  insulation  of  ^in.  everywhere  be- 
tween copper  and  iron,  the  depth  of  winding  may  be  TSin. 

and   — -  =17*3,  so  that  we  may  use  17  layers  of  the  above 
•087  /J 

wire. 

To  get  the  392  turns  we  then  require  23  turns  per  layer, 

80  the  length  of  the  coil  when  wound  will  be 

33x  087  =  2in. 
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Fig,  12. 

iron  till  the  quantity  got  la  is  practically  the  same  as 
assumed  below. 

Making  the  transformer  3ft.  long,  and  allowing  for 
85  per  cent,  of  the  space  being  taken  up  by  the  pKtes,  we 
get  for  the  volume  of  iron 

{(7  X  lOJ)  -  (3^)2}  36  x'85  =  1.880  cubic  inches, 
which  will  weigh  5261b. 

The  loss  we  assumed  in  the  iron  is  150  watts,  which 
150 
gives  P2fi  =  '285  watt  per  pound.     From  the  curve,  Fig.  4, 

this  corresponds  to  a  flux  of  1,700  lines  per  square  centi- 
metre. Now  the  area  of  the  centre  core  of  this  transformer 
is  3iin.  X  3Gin.  x  85  =  107  square  inches  =  090  square 
centimetres,  so  that  the  total  flux  will  be 

1,700  X  690  =  1,172,000  C.G.S.  linos. 

We  can  now  proceed  to  design  the  secondary  winding. 
Using  formula  (1) 

«3  =  4'45Ft^w10-\ 
wo  get 

102-4-45  X  1.172,000  x  r,  x  lOOx  10"«. 

.      ^  102 

'''     4-45  xM72 
=  19-6. 

Wo  must  have  an  exact  number  of  turns,  as  with  this 
make  of  transformer  the  wire  can  only  be  got  at  at  the 
ends  of  the  core,  and  may  assume  20  turns  as  the  nearest 
number  to  the  above.  In  this  design  there  is  as  much 
likelihood  of  getting  magnetic  leakage  as  in  the  last,  but 
for  the  present  it  will  be  sufficient  to  calculate  the  winding 
for  two  coils  only,  wound  side  by  side — i.e.,  one  primary 
and  one  secondary  ;  and  then  finally  we  must  leave  suiEcient 
clearance  to  allow  for  further  sub-division  if  necessary. 

The  mean  perimeter  of  both  windings  will  therefore  be 
the  same,  and  will  be  about  7'5ft.  The  number  of  turns 
of   the   primary   is  obtained   from   the   ratio   of   voltage 

.  2,000x20,^,,^ 

'  103 


The  secondary  will  be  best  wound  as  tape  in   10  layers 
of  two  turns  each.     The  depth  of  the  insulated  tape  must 

thus  be  one-tenth  of  the  total  depth  available.      '-  *= 

10 

'150in.,  and  allowing  40  mils  for  insulation,  the  thickness 

of  the   tape   will  be   'llOin.      The  necessary  section   itj 

obtained  by  (3)  from 

S  = 


«.iT„7r   X    92 


10-'\ 


and  here 


ij  =  60 
T,=  20 


ir  -.  7*5 
^«  1, 


S  = 


60  X  20  X  7-5  X  9-2 

i 


10-* 


=  -083  square  inch. 
Tberuforo  the  tape   must  be 


broad,   tiDcl 


110  =  •^^^- 

will  be  of  the  following  size:  Bare,  *750iQ«  x  llOin. H 
insulated,  *790in.  X '150in.  The  length  required  for  two 
turns  will  be  *790in.  x  2  =  l-580in.,  say,  I'Gin.  Now  the 
primary  winding  took  2in.,  so  that  for  wire  alone  the 
length  of  window  required  would  be  2in.  x  rCin.  =  3'6in., 
whereas  3'5in.  is  the  total  length  available  for  insulation 
and  wire — see  drawing,  Fig.  12. 

Hence  with  the  core  as  sketched  there  ia  not  room  for 
windings  giving  a  1  per  cent,  copper  loss  in  both  primary 
and  secondary. 

There  are  two  courses  open  if  the  iron  parte  are  not  to  be 
altered.  The  one  is  to  increase  the  copper  loss  by  using 
thinner  wire,  which  can  be  wound  in  the  space,  and  the 
other  is  to  decrease  the  number  of  turns  in  each  winding. 
This  will  increase  the  induction,  and  hence  the  iron  loss. 
We  can  then,  however,  leave  the  total  copper  loss  at  2  per 
cent.  On  the  whole,  perha()s,  the  latter  course  is  prefer- 
able, as  the  regulation  of  the  transformer  is  impaireii  by 
allowing  more  copper  loss.  The  small  number  of  turn 
gives  a  coixespondingly  shorter  length  of  copper  in  eacta 
circuit,  and  hence  conductors  of  smaller  sectional  area  ciif] 
be  used,  which  again  decreases  the  space  required.     If 


18  turns  we  shall  be  likely  to  get  the  copper  in 
tavailable — 3*5in.  x  1 -75111.  The  number  of  turna 
Imary,  t,,  will  therefore  be 


t 


2,000  X  18 
102 


=  354. 


^    windings  must  be  redesigned  to  these  figures. 
[  the  primary  first  and  replacing  the  old  number 
ny  the  figure  354,  we  get 


^ 


3  X  354  X  7-6  x   11-75 


10-^ 


•0684. 


^s  diameter  may  therefore  be  used^  which  will 
bmeter  when  insulated  of  about  83  mils.     The 

I  layers  will  be  .^ori-       =    18,  and   20  turns  per 

m.  give  us  360  turns.  So  the  last  layer  must  be 
Ith  only  14  turns  in  order  that  the  total  number 
i4. 

jigtfa  of  the  winding  space  required  for  the  primary 
X  -083  =  rOCin.,  say,  r75in.,  should  be  allowed. 
bt  of  primary  wire  will  be  got  as  before  from 

^  =  rf2xT|  302. 
=  0682  x7'5x  354x3-02. 
=  37lb. 

formula  for  the  resistance  we  get  that  r  =  6'73 
^ich,  with  throe  amperes,  gives  slightly  over  the 
rop  allowed. 


Fio.  14. 


b  the  secondary,  there  are  only  18  turns,  which 
iund  in  nine  layers  of  two  turns  each.  The  section 
I  inchea  of  the  conductor  from 


S^ 


bqual  to 


ioT„7r9*2 


*2  *2 
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10  « 


60xl8x7'5x&2 
1 


10-^; 


~  '0745  square  inch, 
limensions  of   the   tajie   must  be  determined   as 

•uit  the  space  available.     The  insulated  tape  will 

[  J. 5 

ickneas  of  _-  =  -167in.  The  tape  uninsulated  may 

125in.  thick,  and  then  a  breadth  of  '6ia.  gives  the 
lection.  So  tape  ('600in.  X '125iD.)  will  be  used 
bo  ('640Jn.  X  -165in.);  the  two  turns  side  by  side 
la  space  of  l*28tn.,  say  l*3in.  So  in  this  design  wo 
ial  length  in  the  window  of  l-3in.  +  l'66in.  =say 
frires,  leaving  ^in.  for  insulation.  This  will  be 
Id  hence  this  last  number  of  turna  can  be  finally 
'  The  weight  of  the  secondary  will  be  from  (3)--- 

II     ^  =  S  Tj  TT  X  3*86  ; 
=   0745  X  18  X  7-5  x  3-85; 
=  38-7Ib. 
tosistance  worked  oat  from 
[  ^_^T,irx9-2 


10^ 
s 

18  X  7-5x9-2 

•0746 

=  0167  ohm. 


xlO-«; 


The  arrangement  of  the  winding  as  designed  above  is 
shown  in  Fig.  14,  but  we  may  find  after  further  considera- 
tion that  it  is  not  the  best  method  of  winding  when  the 
question  of  magnetic  leakage  is  considered. 

The  next  step  is  the  accurate  determination  of  the  iron 
loss  and  the  no-load  current.  The  induction  assumed  at 
first  will  be  altered,  owing  to  the  change  in  the  number  of 
turns,     From  (1)  we  get  that 

tf,  =  4*45F  rjTilO  P, 

and  now  Cj  =  2,000,  and  Tj  =  354. 

.  -.  2,000  =  4-45  X  F  X  354  X  100  X  10-8  . 

2,000 


F  =. 


X  10-«. 


4*45  X  354 
=  1.270,000. 

The  area  of  the  core  being  690  square  centimetres,  ^  = 
1,840,  instead  of  1,700  as  first  assumed.  At  this  induction 
the  loss  })er  pound  of  iron  is  -32  watt. 

The  total  weight  of  iron  being  5261b.,  we  get  a  loss  of 
.526  X  -32  =  168  watts,  or  2-81  per  cent  For  this  loss,  at 
2,000  volts,  a  current  of  -084  ampere  will  be  required, 
which  we  call  ia ,  Fig.  3. 

The  data  for  determining  the  current  required  to 
magnetise  the  iron  is  got  from  formula  (2) — 


if,  =^ 


m 


/iTil-76 

Here  ^  -^  1,840 ;  l,  the  mean  length  of  magnetic  path,  is 
17in.  =  43' 2  centimetres.  The  ft  corresponding  to  the 
above  induction  for  this  iron  is  (from  Fig.  5)  1,280,  and 


Ti  =  354. 


»M  = 


L840  X  43  2 


1,280  X  354  X  1-76 
=  00995. 


tH^  +  «/i^' 


The  no-load  current  =    ^, 

=   n/( -084)2 +-0995^ 

=  '130  ampere ; 

=  4*34  per  cent,  of  the  full-load  primary  current. 

The  various  details  of  the  design  are  therefore  ae  follows : 

Six-Kilowatt  Transformer — Second  Design. — Ratio  of  trana- 
formation,  2,000/102  volts;  ^^  =  100. 

Core,  3^in.  x  36in. ;  area  of  cross-section  of  iron,  690 
square  centimetres. 

9  =  1.840^  F  =  1,270,000  J  /  «  43-2cm. 

Pmtiari/:  t^  -  354;  rr  =  7*5ft. 

Conductor,  6  8-mil  wire  insulated  to  83  mils,  and  wound 
in  18  layers  of  20  turns. 

r  =  6'73  ohms,  hot ;  loss  =^  1  per  cent.;  weight,  371b, 

Secondary :  t^  =  1 8  ;  tt  =  7  '5. 

Conductor,  tape  (-600in.  x -125in.},  insulated  to  (640 x 
'165)  wound  in  nine  layers  of  two  turns  each. 

r=:  •0167  ohm  ;  loss,  I  per  cent.;  weighty  38-7lb, 

Losses — Iron 168  watts,  or  2*81  per  cent. 

Copper,  primary GO      ,,      or  10         „ 

Copper,  secondary  ...       60      „       or  10  „ 


ToUl    288  watts        4*81  per  cent. 

Therefore  the  efficiency  at  full  load  is 
6.000 


6,288 


=  96*4  per  cent 


The  watts  wasted  at  no  load  are  168,  and  the  apparent 
watts  at  no  load  are  2,000  x  -130=  260. 

1  fiPl 
Therefore  the  power  factor  will  be  —  =  •646. 

*^  260 

The  weight  of  iron  =  526    lb.,  at   4d.  per  lb.  =  175-58. 
„        copper  =    7671b.,  at  lOd.  per  lb.  ^    63*l8, 


238*6M 


Total     601 -Tib. 

=  lOOlb.  and  39-88.  per  kilowatt 

The  ratio  of  the  weight  of  copper  to  weight  of  iron  »  '144* 

(To  he  continued,) 
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TRAINING  OF  ELECTRICAL  ENGINEERS.— V. 


Continuing  this  subject,  and  without  dealing  any  further 
for  the  present  with  the  exact  requirements  for  a  college 
training,  we  are  glad  to  be  able  to  give  such  a  very  practical 
response  as  the  foIlowiDg  to  our  enquiry,  addressed  to  the 
heads  of  electrical  firms,  as  to  what  it  was  exactly  that  they 
wished  the  young  men  they  employ  to  be  able  to  do. 

Mr.    Henry    F.  Joel,  writing    from    the  City  Electric 
jjght  Works.  31,  Wilaon-street,  Finsbnry,  E.C..  says ; 

"  In  reply  to  your  invitation,  I  am  very  pleased  to  aseiat 
you  as  far  as  1  am  able  in  pointing  out  the  necessities  for 
training  young  men  in  electrical  engineering,  and  I  cannot 
do  better  than  give  you  my  own  practical  experience  with 
apprentices.  For  some  years  my  firm  have  had,  and  have 
now,  many  applications  to  take  lads  to  train  as  electrical 
engineers  for  the  first  year  or  two.  To  test  the  matter,  we 
took  them  without  premiums,  with  the  result  that  we 
decided  to  take  apprentices,  not  pupils,  and  to  teach 
them  the  actual  handicraft  of  the  trade,  but  not  the  theory 
or  mathematics. 

**  Type  of  Lads, — As  to  the  right  type  of  lads,  we  prefer  to 
take  lads  who  have  just  left  school,  of  about  17  years 
of  age,  with  an  elementary  knowledge  of  electricity  and 
physical  science  (such  as  ia  given  at  South  Kensington » 
the  Birkbeck,  or  similar  schools),  and  drawing,  especially 
machine  construction,  with  a  good  sound  commercial 
education.  We  like  the  lads  best  who  come  to  us  already 
interested  in  the  subject,  and  earnest  to  get  on,  as  shown 
by  the  making  of  experimental  dynamos,  bells,  or  other 
apparatus.  It  is  an  advantage  to  the  lad  if  he  has  to 
rely  upon  himself  hereafter  to  earn  his  own  living. 

''Training. — We  bind  the  lads  for  two  years  (this  is 
quite  time  enough  to  give  them  a  sound  elementary  train- 
ing in  the  practical  work,  and  not  too  long  if  the  lad  finds 
the  business  unsuitable).  The  first  year  the  apprentice 
works  in  the  shope  at  the  bench  and  lathe  making  small 
parte  of  arc  lamps,  dynamos,  switches,  meters,  electric 
bells,  etc..  and  also  at  times,  as  a  relief,  they  go  as  lads  to 
assist  the  outdoor  men,  wiring  houses,  etc.,  fitting  dynamos, 
lamps,  engines,  batteriee,  and  so  forth.  They  have  to  keep 
the  same  hours  as  the  men,  and  work  by  the  hour,  with  a 
record  of  all  time  on  their  work,  so  as  to  check  the  cost, 
and  have  to  take  their  share  of  the  work,  dirty  or  clean,  what- 
ever comes,  without  favour  in  any  way.  During  the  second 
Tear  we  find  them  becoming  useful,  and  then  pay  them 
by  the  hour,  exactly  what  they  earn,  and  as  they  improve 
we  increase  their  wages.  Towards  the  end  of  the  second 
year  we  put  them  in  charge  of  small  installations,  wiring 
jobs,  etc.,  and  we  make  it  a  point  that  they  must  be  able 
to  plan  out  the  work,  order  the  materials  from  the  factory 
stores,  and,  if  in  the  country,  take  on  and  pay  local  work- 
men or  carpenters.  Of  course,  they  are  not  competent  to 
undertake  any  but  the  simplest  work;  but  after  the  end  of 
two  years  we  get  them  to  stay  with  us,  by  preference,  for  at 
least  another  year.  It  is  during  this  third  year,  when  they 
are  on  their  merits,  that  they  rapidly  acquire  knowledge  of 
fitting  complete  installations,  dynamos,  switchboards, 
batteries,  etc.,  and  are  able  to  face  any  ordinary  difficulty, 
and  plan  and  carry  out  any  ordinary  installation.  We  con- 
sider them  fair  workmen,  useful  in  the  shop,  and  competent 
in  outside  work.  During  the  first  two  years  we  insist 
upon  the  apprentices  attending  lectures  on  experimental 
physics  and  electrical  engineering  at  one  of  the  colleges. 
Our  training  gives  them  a  good  knowledge  of  tools  and 
materials,  and  of  the  practical  work  generally.  The  constant 
association  with  electrical  apparatus  in  the  factory  enables 
them  to  apply  the  theory  and  science  they  learn  at  the  col- 
leges, so  that  the  two  go  hand-inhand  with  the  best  results. 

**  Compatison  vf  Fractkal  Training  and  College  Training.-^ 
We  found  the  lads  for  the  first  six  to  twelve  months  had 
(somewhat  to  our  surprise  at  first)  but  an  uncertain  know- 
ledge of  the  simplest  of  the  problems  of  electric  circuits. 
But  it  is  after  the  first  12  mouths  that  thig  practical  system 
begins  to  tell.  The  lads  have  had  to  assist  in  a  great  number 
of  jobs,  all  of  the  same  class,  but  varied  in  place  and 
character,  and  it  is  the  repetition,  time  after  time,  that  ia 
necessary  to  fix  the  elementary  ground  work  in  their  minds. 
My  opinion,  after  some  years  of  practical  exporience.is  that 


the  only  practical  and  efficient  training  of  lads  in  electrical 
engineering  of  any  value  is  the  persistent  doing  in  different 
ways,  on  different  occasions,  of  the  same  practical  work--of 
making,  fitting,  and  installing.  It  is  the  repetition  which 
is  the  instructing  necessity,  and  unless  a  lad  goes  through 
the  mill  of  elementary  work  of  production  and  reproduc- 
tion until  he  finds  himself  master  of  the  subject,  he  cannot 
and  never  will  understand  the  higher  class  of  >rork,  and 
college  training  and  theory  would  be  of  no  use  to  him 
practical  work.  That  is  why  the  practical  training  is  so 
much  better  than  the  best-appointed  college  training.  The 
college  cannot  give  this  variety  of  the  same  work,  which  to 
my  mind  is  so  essential. 

"  My  firm  have  tried  a  number  of  so^alled  experiem 
college- trained  lads,  and  found  they  did  not  get  oi 
Speaking  generally,  they  had  no  application  and  no  r 
knowledge  of  actual  practical  work.  They  could  mal 
beautiful  joints  at  the  bench,  but  were  quite  at  a  loss  ii 
the  rough  building,  and  of  no  use;  in  fact,  a  nuisance, 
as  they  required  to  be  looked  after  to  see  they  did 
not  spoil  work.  The  proper  function  of  the  college 
to  teach  the  theory,  and  so  far  as  possible  with  practi< 
experiment  and  example,  but  not  to  attempt  to  turn 
out  practical  electrical  engineers.  This,  I  submit,  is 
where  the  colleges  err ;  of  course  for  experimental  and 
laboratory  work  the  college  training  is  sufficient,  but 
for  practical  inatallation  of  electric  light,  or  any  other 
electrical  apparatus  or  industry,  nothing  but  the  training 
with  a  firm  of  manufacturing  and  contracting  electrical 
engineers  will  do.  In  the  practical  training  the  lads  have 
a  variety  of  work,  they  have  to  think  for  themselves, 
and  they  have  an  inducement  in  prospect  of  better  pay 
to  push  on  ;  with  such  a  training  they  acquire  tact  and 
readiness  in  meeting  difficulties,  and  as  they  have  to  make 
their  work  fmy,  and  economise  materials  and  labour,  and  also 
to  meetcustnmers  and  mix  with  commercial  men,  they  acquire 
a  confidence  and  knowledge  of  the  commerc!al  aspect  of  the 
work.  On  the  other  hand,  in  a  college  training,  the  lads, 
as  a  mle,  have  one  set  (and  rather  stale)  experiment,  or 
piece  of  wuik,  to  do  in  each  subject ;  they  have  the  appa- 
ratus ready  to  hand  and  the  method  planned  out  for  them, 
and  only  do  as  they  arc  told  under  constant  supervision 
thus  they  are  not  called  upon  to  rely  upon  themselves,  am 
of  course  are  found  wanting  when  they  commence  the  battli 
of  life. 

"  What  we  practical  men  want  the  professors  to  teach  is  :^ 
Experimental  physics ;  elementary  electricity,  magnetiai 
etc.  ;  a  thorough  knowledge  and  repetition,  with  examples, 
Ohm's  law,  and  a  practical  knowledge  of  measurement  of  re- 
sistance and  insulation  ;  a  thoroughly  sound  conception  of 
practical  electrical  units  ;  sample  calculation  of  main  circuits, 
etc. ;  principles  of  construction  of  dynamos,  lamps,  metez*8,  etc.; 
lectures  on  steam,  applied  mechanics  and  practical  machine 
drawing. 

'*  In  a  throe  years'  course  of  practical  training  the  Imds 
can,  duringthe  winter  evenings,  acquire  a  sound  knowledge 
of  these  subjects,  and  this,  combined  with  the  practical 
training,  will  make  them  bright,  intelligent,  electrical  engi- 
neers, competent  workmen,  and  able  to  earn  their  own 
living,  if  required,  at  their  trade;  and  with  our  system  thoy 
are  able  to  take  charge  and  carry  through  any  ordinary 
installation.  In  course  of  time,  as  they  get  more  practical 
experience,  they  become  thorough  masters  of  practical 
electrical  industry.  This  ia  our  experience,  and  wo  have 
many  of  our  old  apprentices  cairying  out  and  in  charge  of 
very  large  installations — 2,600  lights,  1.200  lights,  etc..  with 
steam  and  gas  engines,  dynamos,  lamps,  fittings,  batteri 
motors,  telephones  or  bells  :  anything  and  everything  el 
trical,  and  apt  and  ready  for  an3'thing.  As  an  example 
On  a  recent  occasion  one  of  our  old  apprentices  had  to 
three  cables  through  a  3in.  old  iron  water-pipe  some 
yards  long  fixed  underground,  partly  filled  with  water  an< 
not  to  be  got  at,  and  without  a  leading  wire  through  ;  that 
is  a  problem  that  verj  few  of  the  moat  experienced  engineers 
could  face :  but  he  did  it,  and  thereby  saved  our  customers 
possibly  £1,000  to  £2,000  which  they  otherwise  would 
have  had  to  lay  out.     This  speaks  volumes  for  itself. 

'*  In  the  course  of  our  experience  with  many  apprentices 
we  are  pleased  to  say  that  we  have  only  had  one  who  did 
not  do   well,  and    he  found   the  trade  unsuitable.     Tbf 
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exception,  we  think,  proves  our  system  to  be  a  thoroughly 
good  one/' 
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THE  INCORPORATED  GAS  INSTITUTE  AT  BELFAST 

Dkwy  Lane,  Esq.,  M.A.,  Prksident. 

Tho  inaugural  addrosa  of  the  president  consisted  chiefly 
of  a  long  tirade  against  electricity.  We  can  only  find  room 
for  a  small  ()ortion,  as  follows  : 

.  .  .  Within  the  now  waninfj^  century  three  great  develop- 
ments have  taken  place— all  from  their  magnitude  neoeasarily  co- 
operative :  Ctos,  railroads,  electricity.  I  am  not  old  enough  to 
have  stood  by  tho  cradle  of  the  6r»t ;  bub  I  havo  travelled  on  the 
tiret  poseenger  railways  in  England,  ITrance,  and  fielgium,  when  I 
believe  no  others  were  open  in  the  world.  1  eaw  the  telegraph  at 
work  when  it  was  open  only  from  Paddington  to  Slough.  I  saw 
theoarlieet  incandescent  lamps,  and  heard  some  of  the  earliest 
telephones.  "Once  upon  a  time  there  was  a  king,  and  he  had 
three  sons,"  ao  begins  scores  of  fairy  tales  :  and  gas,  the  iron-way, 
and  electricity  are  the  three  *' princes  of  the  blood  *' whom  tho 
nineteenth  century  has  engendered.  I  need  not  tell  you  that  the 
eldest  was  and  is,  according  to  the  story-tellers,  the  worst  of 
characters  ;  the  second  middling  ;  and  tho  youngest  a  paragon  of 
all  the  virtues.  Passing  over  tho  second  prince,  whose  mediocrity 
condemns  him  to  oblivion,  let  us  study  a  little  the  characters  of 
the  vicious  heir  CJas,  and  tho  virtuous  frtrt  cadtt  of  this  royal 
house,  entitled  Electric  Light.  If  tho  views  I  present  soom  too 
elementary  to  some  of  you,  I  have  only  to  say  I  do  not  seek  bo 
teach  those  who  know  everything  already,  bat  rather  to  give  a 
general  \iew  of  the  subject  to  such  of  yoo  as  have  not  had  time 
to  see  both  sides  of  the  shield. 

It  may  be  thought  that  I  cherish  some  prejudice  against  electric 
lighting.  On  the  contrary,  I  have  a  most  friendly  feeling  towards 
that  mode  of  illumination  ;  for,  since  \i»  advent,  the  manufacture 
in  which  we  are  most  interested  hae  progressed  more  rapidly  than 
at  any  former  period.  The  company  with  which  I  am  connected 
'have  more  than  once  proposed  to  the  local  authority  to  take 
powers  to  supply  the  electric  light ;  but  tho  Corporation  has  dis- 
sented. When  properly  managed,  I  believe  the  lijjht  is  beautiful, 
and  convenient  for  those  who  can  afford  to  pay  for  it  ;  but  no 
better  evidence  of  its  costliness  can  be  found  than  that  the  West- 
end  clubs  of  London- -the  richest  and  most  luxurious  institutions 
in  the  world— signed  not  long  since  a  "  round  robin,"  complain- 
ing of  its  high  price.  So  far  as  we  are  concerned,  the  now  light, 
instead  of  being  a  star  of  ill-omen,  has  been  the  harbinger  of 
success. 

The  figures  I  employ  have  been  taken  from  those  ^ven  by  the 
electricians  themselves.  I  wLsh  that  they  would  reciprocate  this 
fairness,  and,  adopting  our  statements,  imitate  tho  '*  sweot 
reasonableness  "  which  we  proflier  to  them,  and  avoid  the  utterly 
unfounded  statements  about  gas  and  its  evil  behaviour,  especially 
it«  deleterious  effects  upon  health.  I  may  give  one  ease  from  my 
own  experience.  About  50  years  ago  a  professional  friend  of  mine 
had  gas  introduced  into  every  room  of  his  house.  Ten  children 
were  born  there — the  population  running  sometimes  up  to  16 
persons.  But  no  death  took  place  except  one — that  of  a  lady  no 
longer  young  ;  and  it  was  never  alleged  that  she  wiu  poisone^l  by 
gas.  The  disciples  of  Malthus  should  therefore  wreck  all  the  gas- 
works they  coiiM  reach,  if  this  were  generally  the  case. 

The  misstatomonts  of  some  of  the  advocates  of  the  new  Ughtare 
ludicrous.  Several  of  them  assume  that  we  manufacture  nothing 
but  traa,  and  '*  remember  to  forget  "  that  the  raw  material  yields — 
in  coke,  tar,  and  ammonia — products  which  often  f>ay  75  and 
sometimes  100  per  cent,  of  the  prime  cost  of  the  coal.  Again, 
they  measure  the  light  given  by  defective  burners,  but  they  allow 
no  credit  for  good  ones.  If  gas  be  burned  in  a  Bunsen  burner,  I 
can  show  that  London  gas  does  not  reach  a  one-candle  standard,  and 
mo«t  bad  burners  are  moditied  Buusens,  in  which  air  is  unduly 
mixed  with  gas.  Again,  they  assume  that  an  incandescent  lamp 
retains  its  original  power,  while  it  has  been  proved  that  n 
16-candIe  lamp  declines  to  eight  candles,  and  averages  only  \2 
candles.  Tho  Board  of  Trade  was  ovorUberal  to  the  new  agent 
when  it  allowed  10  units  to  be  the  equivalent  of  1.000  cubic  feet  of 
gas.  Practical  men  say  12  or  13  units  would  be  more  correct,  and 
yet  these  onosidod  advocates  put  down  only  six  units  as  the 
equivalent. 

In  a  recent  paper  on  the  '*  Economy  of  Electric  Lighting,"  that 
eminent  electrician  Mr.  Gisbcrt  Kapp  has  pointed  out  that, 
when  incandescent  lampa  are  use<l  at  the  uower  marked  by  the 
makern,  it  takes  4^  watte  to  give  one  canale.  Indeed,  the  elec- 
tricians themselves  calculate  that  the  eight-candle  lamp  recjuires 
35  watts  when  new,  or  4|  watts  (>er  nominal  candle — a  ([uantity 
largely  increased  as  the  lamps  grow  older.  Now  Tymdoo  gas  gives 
per  l,OiX)  cubic  feet  3,300  candles,  which,  multiplied  by  4^  watts, 
gives  14,300  wattB,  or  over  11  units,  without  counting  coat  of  lamp 
renewals,  or  the  serious  falling  oil"  in  light-giving  power.  Allowing 
a  small  sum  for  the  latter  item,  we  may  say  15  units  are  the 
equivalent  of  1,000  cubic  feet  of  gas  :  and  at  8d.  15  units  cost  lOa., 
aa  againH  28.  Qid.  or  3s.  When  cannel  gas  is  supplied,  the  contrast 
would  be  still  more  striking — over  20  units  to  1,000  cubic  feeb. 
Mr.  Kapp  proposes  to  overwork  the  incandescent  lamps,  giving 
them  a  snorter  life  ;  believing  that  the  extro  coat  of  renewals  will 
be  more  than  compensated  by  tho  saving  in  current.  Those 
wilfully  blind  advocates  shut  their  eyes  to  tho  fact  that  a 
gas-burner  may  be  checked  in  conj*umption  while  the  new  lamp 
must  bo  loft  full  on  or  auite  of]'— ^'  Hobson's  choice  :  this  or  none." 
From  conoting  IGcanale  they  havo  come  down  to  eight-candle 


lamps ;  and  in  other  small  waya'they  have  endeavoured  to  *'  whittle 
down"  the  comparative  cost  of  the  current.  These  statement* 
often  come  from  men  whose  names  were  never  beard  of  in  connec- 
tion with  electricity  ;  and  the  authors  of  them  might  be  pardoned 
on  the  theological  ground  of  "invincible  ignorance." 

But,  amongst  them  all,  the  boldest  in  reckless  assertion  is  one 
who  cannot  plead  such  an  excuse— Mr.  Proece,  the  electrician  to 
the  Post  Office — a  public  ofiiciat  receiving  a  public  salary  aa  head 
of  the  Telegraphic  Department.  He  has  become  the  adviser  of 
corporations  and  private  companies,  and  the  competitor  of  inde- 
pendent engineers  who  are  not  paid  from  the  public  purse.  I  will 
give  you  one  example  of  his  dignified  style,  taken  from  his  in* 
augural  address  delivered  to  the  Institution  of  Glectrioal  Engi- 
neers last  January.  He  says:  "  If  a  full  load  could  be  maintained 
during  the  whole  24  hours,  electrical  energy  could  bo  manufactured 
for  one-third  of  a  penny  per  supply  unit,  which  is  ec|uivalent  to 
gas  at  2d.  per  1,000  cubic  feet.  The  potentiality  of  economy  in 
electric  lighting  is  thus  beyond  the  dreams  of  the  gasman.  Tho 
most  marked  features  in  the  development  of  this  great  industry 
are  the  ostrich-like  blindness  of  the  gas  manager,  who  buriea  hia 
foresight  in  his  fat  dividend,  and  the  childish  wailings  of  the  gas 
technical  journalists.  The  gas  industry  should  itself  have  nursed 
the  herculean  infant  who  is  rapidlv  strangling  its  main  sources  of 
profit."  As  ^d.  per  unit  is  under  ^d,  per  horse-power.  I  can 
promise  Mr.  Preece  to  maintain  his  full  load  during  the  24  hours 
when  he  is  prepared  to  supply  power  at  that  rate. 

"Save  me  from  the  evil  spirit,"  exclaimed  Paul  Louis  Courier, 
"and  from  metaphors'^!  Here  in  a  small  segment  of  a  short) 
paragraph  you  apfiear,  gentlemen,  as  "dreamers,"  as  ''ostriches," 
as  *'  paling  babiof,"  and  as  the  "snakes"  that  the  infant  Heraklcs 
strangled  in  his  cradle.  But  not  only  are  those  tbreadbaro  meta- 
phors mixed  one  with  t'other,  but  they  are  combined  with  the  most 
ungracious  language.  Vou  can  determine  how  fnr  it  is  consistent 
witli  the  dignity  of  a  gentleman,  tho  culture  of  a  scholar,  or  the 
tftprit  dr.  corps  of  an  engineer,  to  employ  towards  those  whom  he 
should  regard  as  members  of  a  kindred  profession,  terms  which, 
if  meant  for  wit,  aro  devoid  of  humour,  and  if  intended  as  con- 
temptuous, recoil  on  him  who  fell  low  enough  to  use  them.  The 
djt;nificd  psriods  of  Samuel  Johnson  aro  combined  with  vulgarity  ; 
anrl  if  hereafter  his  dignified  and  |)otent  shade  will  meet  that  of 
the  Mercury  of  the  English  Post  Office  in  Elysium,  ib  will  no 
longer  be  Elysium  for  the  latter. 

Mr.  Preece  proceeds  to  say  that  the  '*  electric  light  is  essentially 
the  poor  man's  lamp,"  although  I  have  already  told  you  that  in 
the  district  most  densely  packed  with  palatial  hotels  and  luxurious 
clubs,  which  use  tho  light  for  the  longest  hours,  this  poor  man's 
lamp  has  been  found  too  expensive  for  the  very  capital  of  clubland. 
I  will,  with  your  tMjrmission,  give  some  specimens  of  the  "poten- 
tiality of  wealth  beyond  the  dreams  of  avarice,"  which  Mr.  Preece 
promises  to  those  who  embark  with  him  on  his  voyage  to  El  Dorado. 
I  will  merely  mention,  in  i^uuising,  the  London  Eloctric  Supply 
Corporation  ;  but  it  would  be  unjust  to  reasonable  electricians  to 
compare  their  schemes  with  that  of  Mr.  Ferranti.  By  Mr.  Field's 
tables  the  incomo  of  the  three  London  gas  companies  is  £4,724,(X)0 ; 
while  the  capital  is  only  £15,144,000»  or  three  and  a  half  times 
their  annual  revenue.  Tho  gas  capital  employed  by  eight  large 
cities  supplied  by  corporations  is  £8,015,000,  or  a  little  over  four 
times  their  incomo  of  £1,978.000.  Ten  large  provincial  companies 
receive  annually  £1,725,000  ;  while  their  capital  is  only  £5,756,000, 
or  throe  and  a  ijuartei  times  their  revenue.  The  London  Electric 
Supply  Corporation  in  1892  had  an  income  of  £24,282,  with  a 
capital  of  £836.000— e<jual  to  34  years'  revenue.  This  income, 
instead  of  incroaeing,  was  £4,400  less  than  that  of  1801  ;  and  the 
expenditure  exceeded  it  by  £3,914,  leaving  a  loss  of  this  amount. 
Of  the  current  generated,  58  per  cent,  was  wasted  in  mains  and 
transformers— leaving  only  42  per  cent,  at  the  consumers'  meters. 
But  the  distribution  is  now  to  oe  amended  under  the  skilful  guid- 
ance of  Dr.  Fleming;  and  tho  directors  hope  that  the  "unaccounted- 
for*"  current  will  be  reduced  to  30  instead  of  58  per  cent.  But  even 
this  reduced  amount  looks  formidable  enough  to  the  eyes  of  a  gas 
engineer.  As  a  specimen  of  waste,  I  may  mention  that  the  outlay 
on  instruments  eJone  (exclusive  of  meters  and  transformera)  was 
£12,000 — not  far  from  a  half-year's  Incomo — which  would  be  much 
the  same  Oft  if  tho  Chartered  Company  wore  to  spend  £1,500,000 
on  pre.«?iure-gaugep,  governors,  photometers,  etc.  I  think  I  may 
promise  for  Mr.  Mctavcn  that  he  will  not  advise  such  an  outlay. 

I  sincerely  regret  the  evil  fortune  that  has  attended  this  great 
experiment,  which  seems  to  have  been  dogged  by  ill-luck  from 
the  commencement ;  but,  even  under  the  most  favourable  circum- 
stances, success  couhl  not  be  oxpoctod  for  a  design  planned  on 
such  extravagant  linoH,  It  may  have  been  "  magnificent,"  like 
the  Balaclava  charge,  but  it  was  not  a  serious  campaign.  Mr. 
Ferranti— the  general  who  set  tho  stiuadronH  in  array — seems  to 
have  exercised  a  spell-Uke  witchcraft  over  the  first  board  of 
directors.  Now,  under  tho  financial  manc^ement  of  Mr.  Stoats 
Forbes,  I  trust  the  affairs  of  tho  company  may  improve,  especially 
OS  at  Deptford  he  is  seconded  by  Mr.  U* Alton,  an  able  practical 
engineer,  who  has  already  introduced  valuable  improvements,  and 
has,  moreover,  the  crowning  virtue  of  being  nn  Irishman,  of  a 
linoiige  which,  to  judge  by  my  own  experience,  will  not  be  with- 
out its  value  in  your  eyes.     .     .     . 

I  will  give  an  example  of  a  town  where  gas  and  electricity  have 
been  in  competition  for  over  lO  years — Eastbourne — which  has 
therefore  the  benefit  of  accumulated  experience— an  exjicrienoe  so 
valuable  that  the  ofiicials  of  the  electric  company  wish  to  keep  it 
all  to  themstiUes,  for  they  havo  refused  to  give  a  copy  of  their 
balance-sheet  to  a  ratepayer  who  hod  contributed  his  quota  to  the 
[mblic  lamps  which  Uiey  supplied.  This  was  a  foolish  attempt  to 
conceal  what  could  not  bo  hidden.  Tho  total  capital  of  the 
company  amounts  to  £37.000,  of  which  only  £400  is  preference,  on 
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which.  I  believo,  a  dividend  has  been  paid  for  some  time,  but  thin 
year  the  ordinary  Bimreholdere  hnvo  for  the  first  time  been  accorded 
a  dividend.  Charging;;  9d.  per  unit,  the  baUiice  of  profit  and  losa 
U  £431,  of  which  £233  is  brought  forward  from  a  previous 
oeoount,  leaving  the  annual  profit  £lflfi.  But  £169  of  this 
arose  from  tho  Bale  of  fittings,  and  £*25  waa  roceivoci  for  n  pupil's 
fee.  If  these  two  sums  be  deducted,  we  find  the  profit  on 
electric  lighting  amounts  to  £4.  for  earning  which  the  directors 
jaetly  received  £250 — too  small  a  remuneration,  when  we  consider 
the  Anxiety  of  mind  caused  bv  trying  to  navigate  a  craft  so  unsea- 
worthy  amidst  phoala  and  breakers.  They  are  now  calling  for 
more  capital  to  be  invested  in  this  mine  of  gold,  this  "  potenti- 
ality of  wealth  beyond  the  dreams  of  avarice,"  as  Mr.  Preece  calls 
this  *'^eat  industry."  Why  do  the  directors  not  afik  him  to 
devote  some  of  the  abundant  leisure  which  he  has  to  spare  from 
his  official  duties,  and  by  his  divining-rod  find  this  hidden  vein  of 
gold  into  which  they  havo  not  yob  sunk  a  t^hnft  7  In  thin  sanio 
town  of  Eastbourne,  when  the  electric  light  was  startod  in  188*2, 
tho  consumption  of  giis  wu£  99,5H4,O0O  cubic  feet  :  in  1SS7, 
146,068,000  cubic  feet;  and  in  I  SO'i.  207,036,000  cubic  feet— an 
increase  of  107,452.000  cubic  feet,  or  over  107  per  cent.  Thus 
was  this  "  spotted  snake  "  strangled  by  tho  *' herculean  infant," 
An  old  Cork  rhyme  runs  thus  : 
"  It  is  better  to  fall  with  your  back  in  a  set  of  furze. 

Than  venture  to  play  with  those  ticklish  things  nittaphorn" — 
rhyme  and  reason  which  I  commend  to  Mr.  Preece.     I  may  remark 
that  this  engineer  has  recommended  the  Corporation  of  Bristol  to 
charge  6d.  per  unit ;  being  1.800  per  cent,  over  what  he  says  elec- 
tricity could  be  supplied  at  "  if  the  load  factor  was  uniform." 

It  in,  I  think,  Mr.  Crompton  who  first  invented  the  very  useful 
term  load  factor— meaning  the  ratio  between  the  average  and  the 
maximum  delivery  of  electricity.  Of  course,  gas  engineers  have  a 
load  factor  of  a  somewhat  similar  kind,  but  their  s^'stom  of  Htorago 
enables  them  to  put  by  tho  surplus  of  the  day  production  to  help 
the  hoars  of  darkness.  With  the  alternating  current  no  storage  is 
possible  ;  and  hence  if  the  dynamo  ceases  to  work  for  even  a  few 
seoonde  only,  all  lights  aro  extinguished.  With  tho  continuous 
system,  accumulators  afford  a  partial,  but  a  very  expensive  and 
wasteful  remedy.  If  we  put  100,000ft.  of  gas  into  a  holder,  and 
got  only  85,000ft.  out,  we  should  say  things  were  going  on  badly. 
Yet  this  very  bad  result  is  the  very  best  claimed  for  storage  cells, 
and  in  some  cases  the  loss,  I  believe,  is  40  per  cent.  The  lot  of 
the  gas  manager  is  also  made  more  easy  by  the  fact  that  a  large 
percentage  or  gas  is  used  by  day  for  heating,  cooking,  motive 
power,  and  manufacturing  purposer),  thus  filling  up,  to  some 
extent,  the  deep  hollow  of  the  electric  diag^ram.  The  sudden  rise 
and  the  8u<1don  fall  of  the  curve  produce  the  greatest  difficulty 
which  meets  any  system  unprovidea  with  storage  power,  Indeea, 
some  of  tho  statements  under  this  head  are  startling.  Prof. 
Unwin  states  that  within  the  24  hours  the  demand  varied  from 
four  times  the  mean  to  one-twentieth  of  the  same  quantity — that 
is  to  say,  that  the  maximum  wosSOtimesmorethan  the  minimum 
output.  Even  in  gas  distribution  the  maximum  is  50  times  as 
much  as  the  minimum  hour. 

The  latest  authority  is  Prof.  Ayrton,  who,  in  his  monograph 
prepared  for  the  British  Electrical  Section  of  the  Chicago  Exhibi- 
tion, states  that  the  average  hours  of  consumption  of  the  electric 
light  in  private  houses  is  only  one  hour  in  the  "24,  in  shops  and  flats 
only  1  j,  and  that  it  is  only  clubhand  theatres  that  exceea  this  limit. 
Let  us  see  the  result  that  this  leads  to.  He  says  that  the  whole  of  the 
electric  light«  fixed  in  Great  Britain  are  equal  to  750,000  eight- 
candle  lam|>fl.  Allowing  even  HO0,0(K)  lamps,  this  would  be  eqnal  to 
400,000  16candle  lamps  ;  and  allowing  even  1^  hours  would  mean 
600,000  lamp  hours,  which  could  Sj  supplied  by  000,000  x  5 
=  3,000,000ft.  of  gaq  a  day,  or  equal  to  1. 100  million  feet  of  gas  in 
the  year.  Thit*  is  loss  than  the  Brentford  0ns  Company  sells. 
The  town  of  Nottingham  consumes  more  ;  and  the  combined  con- 
sumption of  Plymouth  and  Portsea  is  conFiderablv  more.  The 
total  sales  of  gas  in  London  are  30,<XKl  million  cubic  feet.  The 
annual  increase  lately  has  boon  about  6  per  cent.,  or  1,800  millions  ; 
so  that  the  incrc}ase  of  gas  consumption  in  London  alone  in  ono 
year  would  give  one  and  a  half  as  much  light  as  the  whole  electric 
lamps  of  threat  Britian.  .  .  . 

Mr.  J.  Ferguson  Bell,  of  Stafford,  gives  tho  following  as  the 
respective  costs  of  1,000,(XK)  heat  unite  : 

Gas  at  28,  3d.  per  1,000ft 40d. 

Electricity  at  4id.  per  unit l,301d. 

The  latter  being  vt*2  times  as  dear  as  heat  produced  by  gas.  Elec- 
tric motors  for  very  small  powers  will,  I  expect,  come  into  use  ; 
but  for  anything  above  ^  h.p.  or  1  h.p.,  it  is  not  likely  that  people 
will  pay  a  price  so  much  higher  than  gas  power  costs.  On  this 
subject  I  again  refer  to  the  authority  of  Mr.  Bell,  who  gives  tho 
following  ngures  : 

Cost  of  gas  power  at  2s.  3d.  =  0'675d.,  say,  §d.  per  horse- power. 
Cost  of   electric/  at    4jd.  =  4'5<K>d.  per  horse-power,  or,  say,  &} 
times  the  price  of  gas  power. 

Let  US  now  examine  what  modes  have  been  proposed  to  get  over 
this  difficulty  ;  and,  at  the  outset,  it  is  as  well  to  say  that  no  plan 
hafl  ever  been  devised  to  store  electricity  itself.  The  garnering 
up  of  other  forces  forms  the  only  mode  of  meeting  tho  difficulty  of 
the  fat  kine  and  the  lean  kine — of  the  brief  harvest,  and  the  long 
winter.  These  forces  have  afterwards  to  be  transformed  into  elec- 
tricity. 

First — to  begin  with  the  storage  cell— no  electricity  is  stored 
there.  It  is  chemical  energy  which  is  laid  up.  If  I  take  a  piece 
of  carbon  and  a  piece  of  zinc,  connected  by  a  good  conductor,  and 
place  them  in  an  acid,  well-conducting  and  easily  decompoeed 
liquid,  the  rinc  will  first  be  oxidised;  and  the  oxide  so  formed 
combining  with  tho  acid  will  form  a  soluble  salt.     When  tho  zinc 


has  all  been  dissolved,  I  place  a  second  carbon  in  the  solution, 
and  send  through  it  a  current  of  a  strength  sutficient  to  decom- 
pose the  salt,  when  the  metallic  rinc  will  abandon  the  add 
and  be  deposited  on  one  of  the  carbons,  leaving  the  free  acid 
in  solution.  We  have,  therefore,  what  we  began  with — rinc, 
carbon,  and  an  acid  solution  ;  and,  connecting  the  rinc  and 
carbon  as  at  first,  we  begin  the  series  again,  and  repeat  it  aa  often 
as  we  like,  the  zinc  being  alternately  oxidised  and  deoxidised. 
This  is  preciselv  what  occurs  in  the  so-called  storage  battery.  The 
lead  compounds  are  alternately  deoxidised  and  again  oxidised, 
thus  alternately  absorbing  and  evolving  a  current.  In  both  the 
cases  referred  to  the  oxidation  of  the  metal  produces  a  current, 
and  then  an  independent  current  produc«8  deoxidation.  As  far  as 
I  can  recollect,  Sir  William  Grove,  to  whom  science  owes  so  much, 
was  the  inventor  of  the  first  storage  system,  which  he  csalled  a 
"  gas  battery."  A  current  was  passed  through  two  platinum 
plates  and  decom|>o6ed  water— in  foot,  deoxidised  hydrogen — the 
nydrogen  and  oxygen  being  collected  in  separate  tubes.  The 
buttery  wires  wore  then  removed,  and  the  two  platinum  plates 
connected  by  a  wire  parsing  through  a  galvanometer,  when  a 
current  was  observed  t>o  be  produced  by  the  reoxidation  of  the 
hydrogen  and  the  reconversion  of  the  gases  into  water.  Gaston 
Plantt'  discovered  that  by  alternate  oxidation  and  deoxidation  oi 
plain  lead  plates  similar  effects  were  produced.  Then  came  the 
innumerable  forms  of  the  Faure-Sellon  process,  in  which  the 
load  platos  were  *'  pasted  "  with  oxidee  of  lead  already  forniMl. 
Yet  I  bolieve  that,  taking  into  account  durabiUty,  no  system  ii:^- 
yct  been  invented  better  than  the  original  Plante  proceoA,  eUU 
surviving  in  the  Howell-Crompton  and  other  systems  of  accumO' 
lators.  t  have  said  so  much  in  order  to  show  clearly  that  in  these 
cells  there  is  no  storage  of  electricity.  Indeed,  it  would  be 
wonderful  if  any  prison  could  be  designed  to  con6ne  a  spirit,  not 
'*  airy,"  but  far  more  subtle— in  fact,  *'ethereaL"  As  olectririty 
hoe  even  disdained  the  chain  of  a  definition,  it  does  not  seem  \\kr\^ 
that  it  will  be  "  cabined,  cribbod,  confined  "  in  any  material  •  •  " 
It  passes  tho  wit  of  man  to  devise  tho  cunning  cagethatc'  <  ) 
confine  such  a  wild  bird.  Those  storage  cells  are  undoubt'-Dy 
often  of  great  use  in  supplying  a  small  output  during  the  hours  of 
lowest  oonsamption,  leaving  engines  and  dynamos  at  rest  for 
many  hours.  They  are  also  of  use  during  the  hours  of  heaviest 
duty,  and  particularly  in  steadying  tho  current  when  the  dynamoi 
are  running.  They  are,  however,  enormously  expensive,  and 
occupy  a  very  large  space  ;  and  I  believe  there  have  been  explo- 
sions caused  by  the  hydrogen  evolved.  Mr.  Kapp,  in  his  lecture 
at  the  Society  of  Art«.  puts  down  their  prime  cost  at  £40  to  £50 
per  kilowatt  ;  and  as  1,0CN>  cubic  feet  of  gas  are  equal  to  30  kilo- 
watts, we  have  thus  £1/200  to  £1,500  for  storage,  as  against 
£1'2.  lOfl.  for  gas.  Mr.  Kapp  referred  to  comparatively  small 
plantji  ;  and  I  believe  for  large  central  stations  tho  capital  would 
oe  loss.  But  even  if  it  were  reduced  to  half,  the  cost  of  electric 
storage  would  bo  still  50  to  60  times  as  dear  as  gas  storage,  lo 
addition,  the  depreciation  is  verv  heavy,  and  witn  wear  and  tMT, 
maintenance,  and  interest,  would  sum  up  to  15  or  20  per  cent 
Tlicir  disadvantages  are  fourfold  :  (1)  heavy  outlay  on  capital  : 
{2)  very  largo  space  occupied  ;  (3)  heavy  cost  of  maintenance  ;  (4i 
loss  of  current,  which,  in  the  most  favourable  circumstances, 
amounts  to  I'),  and  is  often  over  40  per  cent.  They  can  never  be 
used  economically,  except  as  auxiliaries — a  kind  of  very  heavy 
dragoons,  to  guard  tho  flanks  of  the  main  column 

Two  other  modes  of  storage  have  been  recommended  by  very 
eminent  professors  ;  and  nothing  can  more  clearly  cmphasiBe  the 
difhculty  to  bo  encountered  than  the  fact  that  systems  so  complex, 
so  expensive  in  construction,  and  so  wasteful,  should  be  even 
thought  of. 

Prof.  Forbes,  having  to  deal  with  the  case  of  Edinburgh — m 
place  possessing  for  »uch  a  i^ystem  natural  advantages  such  aA  no 
other  city  in  the  British  Island  enjoys  — proposes  to  pump  w&tor 
for  all  the  24  hours,  if  nocesciary,  to  a  reservoir  situated  at  a  great 
elevation,  thus  storing  the  potential  energy  of  the  elovattxl  water. 
The  water  so  stored  is  t^  actuate  dunng  tho  lighting  boars 
turbines  driving  dynamos  to  produce  the  current.  The  natural 
advantage  which  Edinburgh  possesses  is  this  :  that  within  1^  miles 
of  the  city  it  has,  on  Arthur's  Seat,  a  natural  reservoir  at  an 
elevation  of  HOOft.,  and  the  capacity  of  this  reaervoir  can  be 
extended.  As  it  exists  at  present  this  reservoir  can  hold  sufficient 
water  to  supply  1,000  h.p.  for  two  hours. 

For  motive  purposes,  the  otticiency  of  a  reservoir  ia  the  product 
of  two  factors  —vertical  height  and  capacity — the  nnmber  of  foot- 
pounds got  by  multiplying  the  elevation  in  feet  by  the  number  of 
pounds  of  water  stored.  Some  strange  mistakes  nave  been  nude 
un  this  subject,  and  owners  of  water  power  have  imagined  that 
they  have  had  what  they  called  "  a  fine  ponding  power,"  when  it 
really  has  been  of  very  small  amount.  A  good  many  years  affO  I 
devised  the  following  very  convenient  formula,  which  some  of  my 
friends  have  associated  with  my  name.  In  it  I  have  aasumed  that 
tho  efficiency  of  the  water-motor  is  75  per  cent. — a  very  fair  aUow- 
anco  when  losses  by  friction,  part-gate,  etc.,  aro  taken  intoaoooont. 
The  formula  is  this  :  *'  One  acre  ot  water,  1ft.  deep,  gives  1  h.p. 
for  one  hour  for  (each)  1ft.  of  fall." 

This  tolls  us  at  a  glance  how  large  the  impounding  reservoir 
must  be  unless  tho  elevation  be  very  great.  Prof.  Forbes  has 
therefore  at  Edinburgh  the  unusual  good  chance  of  a  ready-made 
reservoir  at  a  very  groat  elevation,  and  very  near  the  city.  Yet» 
atider  these  circumstances,  let  us  see  what  the  losses  may  oe,  inde- 
pendently of  the  fuel  used  by  the  engine  which  drives  the  pampe. 

First,  the  efhciency  of  the  pumiM  themselves  (including  leakage 
of  valves)  cannot,  I  suppose,  be  higher  than  85  per  cent.;  friction 
of  rising  main,  which,  being  continuously  at  work,  may  be  d 
smaller  dimensions  than  the  falling  main,  may  cause  a  looi  of 
10  per  cent.;  for  delivery  main,  say  the  same  ;  efficiency  of  tar- 
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bine,  75  per  cenb.  Of  course,  I  do  not  tako  account  of  efficiency 
of  dynamo,  which  would  be  the  Bame  as  if  it  were  driven  directly 
by  ste&m-on^ine.  The  ultimate  efficiency  would,  therefore,  be 
•85  X  -90  X  -W  X  75  =  51  per  cent.  We  Bhould  alao  count  for 
intiereet  and  depreciation,  say.  15  per  cent,  on  the  pumps  and 
torbinee,  and  6  per  cent,  on  the  maina,  and  5  per  cent,  on  any 
outlay  ro<[uirod  for  the  extension  of  the  impounding  reeervair, 
beeidea  rent  and  coat  of  '*  way-leave." 

Aj^ainst  this  the  eoonomies  would  bo  the  cent  of  smaller  steam- 
en^nes  [worked,  however,  for  longer  hours),  and  the  saving  of 
fuel  loflt  in  getting  up  and  letting  down  Hteam.  We  have  also  to 
look  to  the  additional  contingencies  which  arise  under  this  system. 
The  bursting  of  a  main,  the  breakdown  of  the  pumpe,  the  sticking 
of  a  valve,  the  choking  of  the  tarbinee — any  one  of  these  ovcnta 
would  stop  the  supply  of  light.  Even  in  the  very  favourable 
poeition  of  Edinburgh,  I  cannot  see  that  this  system  commends 
it«elf  to  engineers 

I  come  to  another  obstacle  in  the  way  of  electric  nrogreea — viz., 
the  coat  of  conductors.  As  long  as  overhead  hign-tension  con- 
ductors were  allowed,  the  difficulty  wa«  not  so  great.  But  since 
the  Board  of  Trade  nearly  always  requires  underground  con- 
ductors, the  cost  hue  been  greatly  enhanced,  and  two  Hystems 
have  been  adopted— for  the  low-tension  system,  bare  copper  rods 
laid  in  concrete  culverts  ;  and  for  both  low  and  high  tension  insu- 
lated cables,  generally  drawn  through  cast-iron  pipes,  which  are 
sometimes  filled  with  oil.  Both  of  these  modes  are  very  expensive, 
and  thifl  has  led  to  the  transformer  system,  which  is  tne  most 
important  development  that  has  taken  place  during  the  last  dozen 
years. 

The  transformers  are  of  three  totally  different  kinds,  as  they  are 
to  be  used  by  the  continuous  or  alternating  current.  In  the  first 
case,  the  transformer  consists  of  an  electric  motor  made  to  revolve 
by  the  current,  the  same  axis  carrying  a  dynamo,  the  revolution  of 
which  in  a  magnetic  field  generates  a  current  of  lower  voltage.  In 
the  first  step,  the  electricity  is  converted  into  motive  power,  which 
is  a^ain  converted  back  to  electricity.  The  first  may  be  a  current 
of  high  tension  requiring  a  cboaper  conductor,  and  the  secondary 
current  may  be  of  the  lower  tension  used  in  electric  lighting.  As 
in  each  of  these  conversions  we  get  out,  say,  86  per  cent,  o?  what 
we  put  in,  the  result  is  about  'So  x  '86,  or  under  75  per  cent,  of  the 
ori^nating  current,  without  counting  the  loss  in  the  primary 
main.  For  the  low-tension  system  another  plan  has  been  used — 
viz.,  four  sete  of  storage  cells  are  cbargc<l  in  series  by  an  originat- 
ing current  of,  say,  400  volts,  until  each  set  can  give  a  tension  of 
IfN)  volts.  They  are  then  disconnected  from  the  charging  mains, 
and  discharged  separately  through  the  service  mains  at  100  volts. 
The  object  of  the  whole  arrangement  is  to  diminish  the  cost  of  the 
conductors  in  the  ratio  of  over  3  to  1  ;  bub  the  heavy  loss  incurred 
by  storage  cells,  their  great  cost,  and  rapid  deterioration,  are  in- 
separable from  this  system. 

As  a  motor  actuated  by  an  alternating  current  has  not  yet  come 
into  practical  use.  another  dence  has  to  be  resorted  to,  tne  germ 
of  which,  as  well  as  those  of  many  other  inventions,  is  to  be  fonnd 
in  Faraday's  earliest  papers  on  the  subject,  Taking  a  soft-iron 
ring,  he  wound  on  different  parts  of  it  two  coils  of  insulated  copper 
wire.  On  making  or  breaking  a  battery  current  through  one  of 
these  coilf ,  a  momentary  current  was  produced  in  the  other.  The 
alternate-current  transformer  of  the  present  day  consists  ossen- 
tially  of  the  same  part« — viz.,  a  soft-iron  cere  wound  with  two 
coils ;  one  of  thin  wire,  through  which  the  original  alternating 
current  is  carried,  and  the  other  of  thicker  wire,  through  which 
a  current  of  lower  tension  is  generated  6t  for  electric  lighting.  A 
common  proportion  is  2,000  volts  reduced  to  110  volts. 

Now  the  only  object  of  all  these  transformers  is  to  diminish  the 
cost  of  the  conductors  from  the  central  station  ;  and  the  relative 
coat  of  conductors  depends  on  this  principle.  What  the  electrician 
sells  is  a  watt ;  but  the  watt,  like  the  foot-pound  (to  44  of  which 
it  is  equivalent),  is  a  compound  unit,  being  toe  product  of  the  volt 
and  the  ampere.  To  secure  a  given  product,  we  may  make  one 
factor  very  small  by  making  the  other  very  large— lib.  frilling 
1.000ft.  is  the  equivalent  of  I.fHWlb.  falling  Hb.  Now  the  heating 
of  the  conductor,  and  the  dissipation  of  oncrgy  a?  heat,  in  no  way 
depends  on  the  voltt,  but  altogether  on  the  amperes  being  pix>- 
portional  to  the  square  of  the  ampere.^,  multiplied  by  the  resistance. 
Small  wires  offer  more  resistance  than  large  ones,  :  and  to  secure 
a  safficient  number  of  watts  through  them,  we  must  increase  the 
volte  and  lessen  the  amperes,  which  alone  cause  the  heating  nnd  Iosj! 
of  energy.  The  wholeobject,  therefore,  of  these  systems  istodiminish 
the  coet  of  the  con<l  uctors  ;  and  it  seems  now  to  be  generally  agreed 
among  practical  men  that  it  is  not  economical  to  send  more 
than  1,000  amperes  per  stiuare  inch  as  the  maximum  current  that 
ft  copper  conductor  can  safely  carry — a  quantity  which  at  100  volts 
would  supply  about  750  16  c.p.  lamps.  But  I  find  that  Mr. 
Crompton,  in  his  celebrated  paper  on  the  relative  efficiency  of 
alternate  current'and  battery  transformers,  allows  only  720  amperes 
per  square  inch.  Mr.  Crompton  says  that  a  double  conductor, 
each  of  1  j  square  inches  section,  shall  be  used  for  1^080  amperes. 
At  110  volts  it  requires  about  seven  amperes  for  a  horse- power,  so 
that  the  3in.  of  copper  gives  only  154  n.p.  It  would,  therefore, 
require  two  8et«  of  these  double  conductors  to  deliver  as  much 
power  as  a  6in.  gas-main  could  carry  ;  and  the  cost,  instead  of 
£600  or  £600,  would  now  run  up  to  £1,100.  If  the  gas 
pressure  was  increased  to  16in.,  the  corresponding  electric 
conductors  would  coat  £22,000.  If  the  alternate  current  is 
employed,  the  insulated  cables  would,  by  Mr.  Crompton^s 
calculation,  coet  2-(}3  times  as  much.  Besides  this,  there 
would  be  considerable  loss  of  electricity,  and  practically 
none  of  gas,  in  a  main  Uid  specially  for  the  purpose  and  not  tapped 
for  service- pipes. 

Bab  this  change  of  tension  cannot  be  etfected  without  loss.     My 


friend,  Mr.  Mordoy,  appears  to  have  boon  very  eaccessful  with 
the  closed  while  Mr.  Swinburne  advocates  the  open  Hedgeh<^ 
transformer.  What  the  loss  is,  I  would  be  afraid  to  say  ;  but  it 
used  to  bo  laid  down  that  these  transformers  had  a  high  efficiency 
when  on  a  full  load,  but  showed  great  loss  at  low  loads.  Origin- 
ally each  house  was  supplied  with  a  separate  transformer.  Now, 
I  believe,  the  transformers  are  '*  banked,"  using  a  large  number, 
or  those  of  large  size,  for  the  heavy  hours,  and  a  smaller  number 
for  the  light  hours,  I  must  say  I  am  rather  surprised  at  the  high 
)ioId  claimed  for  some  of  them,  and  I  should  like  to  see  some 
reliable  return  of  the  number  of  watts  put  into  the  main  at  the 
station  and  the  number  paid  for  by  the  consumer,  for  this  is  really 
the  financial  question  tone  settled.  Dr.  Fleming,  who  has  devotod 
so  much  time  and  ability  to  this  subject,  estimates  tho  etficiency 
of  both  fonns  open  and  closed  throughout  the  24  hours  at  75  per 
cent.  At  Dentford  they  only  hope  for  70  per  cent.,  representing 
a  truly  formiuable  loss. 

la  there  any  way  of  getting  out  of  this  difficulty  about  con- 
ductors ?  I  allege  there  is  ;  and  again  I  say  tho  remedy  Is  in  your 
hands.  Instead  of  distributing  electricity,  distribute  gas  to  be 
usod  in  gas-engines  near  the  spot  where  tho  electricity  may  bo 
recjuiiod.  When,  about  a  year  and  a  half  ago,  I  began  to  investi- 
gate the  question  seriously,  I  was  surprised  at  the  great  economy 
of  "  distrinution  of  energy  by  gas,"  Of  course  it  was  only  potential 
energy,  and  it  would  have  boon  more  correct  to  speak  oi  the  dis- 
tribution of  gaseous  fuel.  .  .  . 

Now  let  uB  take  a  glance  at  hydraulic  transmission  by  a  6in. 
main,  which,  of  course,  for  7501b.  pressure  must  be  far  more 
expensivo  than  a  gas-main  which  has  to  boar  only  ^\b.  or  the 
l,2iX>th  part  of  that  in  the  hydraulic  main.  This  expensive  6in. 
main  will  carry  only  116  h,p.,  instead  of  the  600  h.p.  which  the 
cheaper  gae-main  can  convey  ;  and  while  there  is  no  appreciable 
loss  on  the  gas-maiu,  there  is  a  loas  of  20  per  cent,  on  the  hydraulic 
main.  The  cost  per  horsepower  by  high-pressure  water  may  on 
an  average  be  put  down  at  14d.  for  small,  to  Cid.  for  the  largest 
powers,  againut  Jd.  per  horsepower  for  gas. 

To  revert  to  tho  question  of  storage,  I  may  give  Prof.  Unwin's 
figures.  The  capital  cost  of  storage  of  one  horse-power  hour  is 
estimatod  by  him  as  follows : 

Gas £0    5    6 

Thermal  storage  with  condensing  engines 1  13    0 

Thermal  storage  with  non -condensing  engines...     2    5     0 

Epgtein  storage  cells   8    0    0 

Storage  cells  at  Frankfort 23    0    0 

Storage  colls  Mr.  Kapp  gives  as  £30  to  £37. 
Next  with  respect  to  loea  in  storage  : 

Gas     0 

Storage  cells — average    .. 20  per  cenb. 

Transformers,  high-tension    25        „ 

Storage  battery,  transformers  -    25        »i 

Thermal  storage — not  ascertained,  but  con- 
sidering loss  by  radiation,  say  20        ,t 

Loss  in  transmission  : 

Gas    I 

Electricity  10  to  30  per  cent. 

High-pressure— hydraulic 20        ,, 

Low-pressure,  as  at  Edinburgh    50        ,, 

lb  may  seem  strange  to  some  minds — especially  those  with  muni- 
cipal interests — if  I  make  the  following  statement :  I  think  it  is  a 
pity  that  the  electric  light  was  not  handed  over  to  those  who  wore 
already  the  purveyors  oflight  to  the  public— I  mean  the  goa  manu- 
factorers.  In  some  cases  this  system  has  been  recommended,  but 
•ven  where  gas  companies  work  independently  of  the  corporations, 
I  believe  that  they  could  supply  tho  light  on  better  terms  than  any 
separate  organisation.  The  reasons  why  I  believe  this  result 
could  be  obtained  are  :  I.  There  would  be  no  necessity  for  a  second 
staff  of  directors,  secretaries,  engineers,  accountants,  collec- 
tors, etc.  2.  In  most  cases  there  would  be  no  need  to  purchzise 
or  rent  any  additional  land.  3.  A  considerable  portion  of 
the  existing  staff  of  the  gasworks  could  manage  engines  (and 
even  boilers,  if  such  were  retjuired)  with  but  littio  addi- 
tional cost.  4 .  The  storage  can  be  provided  at  a  very 
low  cost,  and  so  eliminate  tho  great  diJficulty  arising  from 
tho  groat  fluctuation  of  demand  between  one  unit  and  80  units. 
5.  If  generating  stations  are  placed  at  a  distance  from  tho  works, 
tho  feeding  gas-mains  cost  very  little ;  the  ixiwer  employed  for 
transmisflton  is  infrnitesimally  small  ;  and  the  loss  by  leakage 
practically  nothing.  6.  Tho  cost  of  production  per  unit  is  very 
much  lower  than  by  any  other  Hyntein,  I  believe  that  in  most 
cases  gas  of  low  illuminating  but  good  heating  power  can  be 
produced  on  the  works  for  Is.  6d.  per  l.iKlO  cubic  feet,  and  leave  a 
profit ;  no  outlay  having  to  be  incurred  for  mains,  services,  and 
meters — mains  being  charged  aa  conductors. 

As  an  example  of  what  may  be  done  with  even  a  small  plant 
worked  with  three  16-h.p.  nominal  gas-engines,  and  using  70 
E.P.S.  cells  of  the  K  type,  I  quote  from  actual  working  returns. 
The  average  of  the  results  for  August  and  October  gives  the  cost  of 

Town  gas  at  3a.  3d.  per  1,000  cubic  feet  me l*550d.  per  unit. 

Labour    ^ 0*425         „ 

Oil  and  worta   ^...     0014  „ 

Water « 0*033 

Total  2'022d.  per  unit. 

If,  however,  heating  gas  can  be  made  at  a  profit  for  Is.  Cd.  per 
!,000ft.,  the  first  item  (cost  of  gas)  would  be  reduced  to  071d.; 
and  the  whole  cost  would  be  only  ri82d.,  or  considerably  under 
lid.  per  unit,  a  cost  loss  than  is  incurred  in  many  cases  whore 
water  power  is  employed. 
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THE  GAS  ADVOCATE. 

If  a  friend  is  needed  to  defend,  or  an  opponent 
combat,  give  us  an  Irishman,  for  we  then  get  a  ma 
whom    Nature    has   endowed  with   the   faculty 
language — a  born  rhetorician,  a  speaker  whose  ric 
and  vivid  imagination  supplies  him  with  a  plethor 
of  somiding  words  that  carries  away  the  hearers 
proves  for  the  nonce  that  black  is  white  or  white 
black.      Such  a  man  is  the  president  of  the  Ga 
Institute,  whose  attack  on  matters  electrical,  in  a 
presidential  speech  at  Belfast  on  Tuesday,  was  well 
worth  listening  to,  even  if  taken  as  the  argument  of 
an  advocate  who,  with  a  difficult  task  before  him, 
laid  himself  out  to  make  out  a  good  case  by  a  displal 
of  verbal  pyrotechnics  such  as  none  but  an  imaginativi 
Irishman  could  produce.  As  onejof  the  cleverest  speci- 
mens of  what  those  impregnated  with  gas  interests 
can  put  forward  in  attack  upon  electrical  matters^ 
commend  us  to  this  presidential   address  of 
Denny  Lane.     Some  of  us  view  with  equauimit 
the  smiting  by  big  words  between  such  giant  coi 
troversialists  as  the  president  of  the  Institution  of 
Electrical  Engineers  and  the  president  of  the  Gas 
Institute,  and  many  will  back  the  Englishman  for 
lasting.     We  cannot  hope  to  approach,  much  more 
to  excel,  these  masters  of  verbal  fence  in  attack 
defence,  but  we  can  direct  attention  to  some  short 
comings  in  the  attack.     It  becomes  not  a  man  to 
throw  stones  if  he  himself  lives  in  a  glass  house,  yet 
while  Mr.  Denny  Lane  makes  some  strong  remarks 
on  Mr.  Preece*8  unprofessional  patriotism,  he  by 
inference   tells   all   electrical   engineers    that    they 
are    incompetent.       He    says:     "When     properly 
managed,    I    believe    the    light    is    beautiful,  and      j 
convenient  for  those  who  can  afford  to  pay  for  it, 
but,"  etc.     Just  pre\iously  we  are  told  the  author 
had  "  more  than  once  proposed  to  the  local  autho- 
rity to  take  powers  to  supply  the  electric  light."    ^%^ 
this  does  not  mean  that  hitherto  electrical  engineer^H 
have  mismanaged  their  affairs,  and  that  Mr.  Denny 
Lane  could  manage  them  better,  we  know  not  what      i 
is  meant.     Certainly,  we  believe  in  a  man  who  has      | 
confidence  in  himself,  but  there  is  such  a  thing  as      I 
over-confidence,  which  some  folks  are  apt  to  term 
conceit.      Mr.   Denny  Lane  next    argues — if   our 
interpretation  is  correct,  and  we  humbly  beg  hii 
pardon  if  it  is  not — that  gas  is  the  healthy  artificia 
light  par  excellence.  He  cites  one  instance  to  provehii 
contention,  that  of  a  house  in  which  ten  children  wer 
born,  where  the  inmates  sometimes  mustered  sixteen,' 
and  where  in  the  course  of  fifty  years  only  one  inmate 
died — '*  a  lady  no  longer  yotmg,  and  it  was  never 
alleged  that  she  was  poisoned  by  gas."     What  this 
proves  as  regards  the  healthiness  of  gas  we  cannot 
perceive.     We  know  a  man  who  has  for  forty  ye 
worked  in  and  about  sewers,  and  is  not  dead  yes 
but  what  this  proves  with  regard  to  the  healthine 
of  sewer  work,  we  leave  Mr.  Lane  to  say.     Becaua 
a  man  lives  to  a  good  old  age,  hale  and  hearty,  whosel 
work  has  all  his  life  been  connected  with  lead,  or  at 
a  grindstone  in  Sheffield,  it  does  not  prove  that  these 
occupations   are   healthy.     The  so-called  misstate- 
ments mentioned  by  Mr.  Denny  Lane  again  carry 
no  weight.     "  Some  of  the  advocates,"  **  several  of 
them  assume,"  '*  they  measure  the  light,"  and  so 
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are  phrases  that  mean  nothing  and  prove  nothing. 
Subsequently,  Mr.  Lane  ceases  to  deal  in  gene- 
ralities, and  gives  an  olla  podrida  of  specific  mixed 
with  general.  The  proposition  mentioned  by  Mr. 
Kapp,  in  his  lectm'e  at  the  Society  of  Arts,  to 
slightly  overrun  incandescent  lamps  for  economy's 
sake,  is  thus  met  by  Mr.  Lane:  **  These  wilfully 
blind  advocates  shut  their  eyes  to  the  fact  thai  a 
gas-burner  may  bo  checked  in  consumption,  while 
the  new  lamp  must  be  left  full  on  or  quite  off." 
This  is  a  text  we  should  hke  to  preach  from  for  the 
full  period  that  used  to  be  allotted  to  the  parson  in 
olden  days.  We  contend  that  a  bigger  sanitary 
curse  in  a  room  cannot  be  there  than  a  half- 
tumed-off  gas  jet.  It  is  a  stinking  nuisance ;  but 
with  this  we  will  not  deal.  Mr.  Lane  knows — 
none  better — that  turning  down  a  gas  jet  does 
not  mean  a  saving  in  gas  equivalent  to  the  loss 
in  light.  He  knows  also  that  whatever  may  be 
said  about  turning  down,  as  a  matter  of  fact 
neither  servants  nor  workmen  will  systematically 
turn  down,  and  that  once  the  gas  is  lighted  it  flares 
away  without  diminution  from  the  time  it  is  lighted 
till  the  time  of  leaving  off  work  or  going  to  bed. 
He  knows,  too — none  better — that  one  of  the  points 
insisted  upon  by  the  advocates  of  electricity  is  the 
ability  to  tiun  the  lights  on  or  off  when  entering  or 
leaving  a  room.  With  gas,  the  jets  in  the  dining- 
room,  drawing-room,  or  bedroom,  once  lighted  are 
lighted  for  the  evening,  admitting  thoy  may  be  turned 
down.  With  electric  lamps  the  lights  are  switched  on 
or  off  as  required,  and  our  information  from  users  is 
though,  lamp  for  gas-burner,  the  electric  lamp  is  the 
more  costly,  yet  owing  to  this  switching  arrange- 
ment the  total  bill  is  not  greater,  and  in  many 
instances  is  less.  What,  again,  must  be  said  of  the 
honesty  of  the  argument  which  says  that  the  **  8-c.p. 
incandescent  lamp  requires  35  watts  when  new,  or 
4J  watts  per  nominal  candle,  a  quantity  largely 
increased  as  the  lamps  grow  older,''  and  immediately 
after  arrogates  to  London  gas  3,300  candles  per  1,000 
cubic  feet  ?  Depreciate  your  opponent,  and  put  gas 
up  to  a  theoretic  value  which  is  not  obtained  in  any 
ordinary  burner  in  any  house  or  shop  in  the  metro- 
pohs,  and  so  make  the  apparent  difference  in  calcu- 
lated cost  as  wide  as  possible.  But  space  will 
not  permit  us  to  traverse  through  the  sentences 
of  this  long  address  to  show  how  half-truths 
are  made  to  do  duty,  as  they  usually  are,  to  mislead 
rather  than  to  show  the  true  facts  of  the  case.  Is 
it  not  misleading  to  take  the  London  Electric  as  a 
sample  of  the  value  of  electric  lighting  ?  Because  a 
company  makes  blunders  and  wastes  a  lot  of  money, 
that  is  no  reason  why  a  company  that  does  not 
blunder  and  waste  should  not  be  successful.  Simi- 
larly, we  might  say  of  Eastbourne,  that  it  is  not  a 
fair  sample  of  work  to  show.  Let  us  make  a  sup- 
position to  this  effect.  Suppose  Eastbourne  lighted 
throughout  by  electricity,  and  after  years  of  such 
Ught  a  gas  company  to  start  in  opposition,  would 
that  gas  company  be  in  a  favourable  position  to  earn 
dividends,  and  whether  it  was  or  no,  what  would  be 
thevalue  of  its  position  to  show  the  capabilitiesof  gas? 
So  far  as  we  know,  the  major  portion  of  electrical 
engineers  of  repute  are  careful  to  understate  rather 


than  overstate  when  dealing  with  practice,  and  we 
cannot  aflfirm  even  that  they  ride  the  high  horse 
when  dealing  with  the  theoretic  possibilities  of 
generatmg  electrical  energy.  Perhaps  Mr.  Denny 
Lane  will  carefully  check  Mr.  Preece,  and  tell  us 
the  weight  of  coal  per  hour  to  got  a  brake  horse- 
power hour  with  the  very  best  type  of  engine ;  take 
the  efliciency  of  the  dynamo  at  85  per  cent.,  the 
present  price  of  coal,  and  say  what  a  horse-power 
costs.  Mr.  Preece  never  said  he  could  supply  at  that 
cost,  and  Mr.  Denny  Lane  is  mistaken  in  leading 
his  audience  to  have  that  impression. 


TESLA. 

We  commenced  in  our  last  issue  the  complete  text 
of  the  lecture  by  Mr.  Nikola  Tesla  delivered  before 
the  Frankhn  Institute,  and  also  before  the  National 
Electric  Light  Association  in  America.  We  shall 
not  enter  into  any  discussion  upon  the  probable 
outcome  of  Tesla's  experiments,  opening  as  they  do 
an  almost  entirely  new  field  of  exploration — fol- 
lowing investigations  of  Crookes  and  others — but 
would  point  out  that,  although  what  we  term  statical 
electricity  has  for  many  years  seemed  to  have  little 
or  no  practical  outcome,  the  discoveries  of  Crookes, 
Spottiswoode,  Tesla,  and  others,  may  lead  to  some 
very  practical  applications  in  this  branch  of  electricity. 
Mr.  Tesla's  lectures  in  America,  as  well  as  that  deli- 
vered at  the  Royal  Institution  m  England,  and 
fully  reported  in  our  columns,  consist  to  a  very 
large  extent  of  practical  demonstrations  fully  illus- 
trated and  explained  in  the  text.  We  think,  bow- 
ever,  in  these  American  lectures  Mr.  Tesla  has  taken 
UB  more  into  his  confidence,  and  given  us  an  indica- 
tion of  what  we  may  term  his  mind  work.  He  gives 
us»  in  fact,  the  text  upon  which  he  is  labouring.  As 
will  be  seen  by  an  examination  of  his  lecture,  the 
first  portion  of  it  is  devoted  to  a  consideration 
of  the  eye.  As  the  lecturer  points  out,  the  eye 
is  the  only  human  organ  directly  affected  by 
that  subtle  medium  which  scientific  men  tell  us 
occupies  all  space,  and  which  they  term  ether.  If 
we  accept  the  scientific  jargon  of  the  day  and  accept 
this  view  of  the  ether  and  its  endowment  with  all  j 
the  properties  required  to  demonstrate  the  correct-  ^tf 
ness  of  the  scientific  views  put  forward  relating  to  " 
light  and  electricity,  the  difficulties  are  greatly  j 
lessened.  Some  people,  however,  unfortunately,  do  i 
not  accept  the  modern  views,  but  think  they  may 
be  as  far  astray  as  were  the  views  of  the  ancient 
Greeks  with  regard  to  astronomical  questions.  Mr. 
Tesla  points  out  that  in  recent  years — and  we 
cordially  agree  with  almost  all  he  says — the  scientific 
advances  have  been  extremely  rapid.  Centuries 
ago  men  thought  and  invented  and  imagined  they 
were  soaring  ahead,  while  we,  who  look  back  at 
their  work,  see  that  they  were  really  going  at  a 
snail's  pace.  We  can  but  ask  as  to  the  reality  of 
our  advance,  Are  we  not  in  the  same  position  as 
men  centuries  ago,  thinking  we  are  advancing 
rapidly,  and  will  not  the  men  who  come  centuries 
after  us  look  back  and  say  they  imagined  they  were 
soaring  rapidly,  but  in  reality  they  were  moving  very 
slowly  'f* 
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But  whatever  may  be  the  criticism  upon  the  text 
which  is  causing  Mr.  Tesla  to  work,  there  can  be 
but  one  view  in  regard  to  the  energy  he  has  thrown 
into  his  investigations   and  the  wonderful  facility 
which  he  seems  to  possess  of  looking  into  the  very 
nature  of  these  mysterious  phenomena.     According 
to    the    existing     scientific    view,   electromagnetic 
phenomena  are  manifestations  of  energy  which  is 
supposed  to  be  of  the  same  class  as  those  of  radiant 
heat  and  light — that  is,  manifestations   of   energy 
through   the  medium  of  the   ether.     Our  present 
knowledge  leads  the  author  of  these  lectures  to  look 
far  ahead,  and  to  point  out  that  "  the  day  when  we 
shall   know   what   electricity   is,  will  chronicle   an 
event  probably  greater  and  more   important   than 
any  other  recorded  in  the  history  of  the  human  race. 
The  time  will  come    when  the  comfort,  the  very 
existence,  perhaps,  of  man,  will  depend  upon  that 
wonderful    agent.'*      The  author  goes  on  to    point 
out    that  when  our  coalfields    are    exhausted   and 
our  forests  have  disappeared,  one  thing  will  remain, 
according    to    our     present    knowledge — that     is, 
to  transmit   power  at    great  distances.      Men  will 
go  to  where  Nature  provides  the  power ;  they  will 
harness  the  waterfalls,  and  transmit  the  energy  from 
the  points  where  Nature  provides  it  to  the  points 
where  they  require  it.     Habitations  and  factories  at 
a    distance    of    hundreds — perhaps    thousands — of 
miles  may  be  supplied  with  heat,  light,  and  energy, 
according  to   the   requirements,   from    the  centres 
which  Nature  provides.     Such,  we  take   it,  is  the 
text  which   has   induced    Mr.    Tesla  to  work,  and 
which  he  describes  in  the  earlier  part  of  his  lecture. 
The  remaining  part  is  descriptive  of  apparatus 
and  experiments — experiments  of  the  most  ingenious 
and  convincing  character,  giving  results  which  must 
appeal  in  the  strongest  manner  to  everyone  engaged 
in  industrial   operations,  indicating,  as  they  do,  a 
new  sphere  of  industrial  activity.     Mr.  Tesla,  like 
all  real  workers,  is  extremely  modest  as  regards  his 
achievements,  but  we  cannot  allow  without  protest 
these  results  to  be  considered  as  insignificant— the 
term  he  gives  to  them ;  and  we  think  our  readers 
will  agree  with  us,  when  they  have  read  the  whole 
of  his  lecture,  that  far  from  being  insignificant  they 
are  of  the  greatest  significance,  and  that  even  in  the 
short  interval  which  has  elapsed  since  his  lecture  in 
England  and  his  lecture  in  America,  considerable 
progress  has  been  made  in  the  direction  in  which  he 
has  devoted  his  attention. 


The  canalisation  of  the  Popp  Comf>any  is  now  being  coo 
aiderably   extended,   and   we   have   now   on   hand    soni 
18  kilometres  additional  of  vulcanised  rubber-insulated  an 
armoured  cables  for  these  extensions  to  meet  the  preseaf 
requirements,  and  understand  that  further  extensions  are 
contemplated,  using  the  same  type  of  cable. 

As  the  general  statement,  as  it  now  stands  in  you 
journal,  may  give  rise  to  some  misunderstanding,  we  shoul 
be  obliged  if  you  would  find  space  for  this  correction. - 
Yours,  etc.,  Matthew  Gray,  Managing  Director. 

India  Rubber,  etc.,  Company,  Silvertowu,  June  10. 
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CORRESPONDENCE. 

"  Oue  raiui'i  woni  U  du  man'i  wurd, 
Jnitlce  De«tU  Uut  both  be  h«u-d.' 


PARIS  MAINS. 

Sir, — We  note  that  in  your  issue  of  the  2nd  inst,,  by  a 
paragraph  on  i>age  54r),  you  call  attention  to  the  failure  of 
the  Popp  Company  electric  light  mains  in  Paris.  As  you 
are  aware,  the  system  used  is  not  the  same  throughout,  and 
we  should  be  obliged  if  you  would  allow  us  to  make  a  cor- 
rection. This  company  has  supplied  about  40  kilometres  of 
indiarubber-insukted  cable  for  high  and  tow  tension  distribu- 
tion to  the  Popp  Company  for  Paris,  and  although  these 
cables  have  now  been  in  use  for  a  few  years,  in  no  single 
case  has  a  failure  been  reported,  and  wo  understand  these 
cftblM  have  in  tvory  way  proved  satisfactory. 


Portative  El«ctrlolty  :  a  TroatUo  on  the  AppUoatlon,  Methods 
of  Constmotlon,  and  tho  Maoagoment  of  Portable 
Secondary   Bntteries.     By   J.    T.    Kiblett.     Published    by 

Biggs  and  (.o.,  Salifibury-court,  E.C. 

The  author  of  this  book  has  succeeded  better  with  the 
contents  than  the  title.  As  a  synonym  for  *'  portable,"  the 
expression  he  uses  must  be  considered  obsolete,  although 
there  is  |>6rhap8  no  barm,  but  even  some  good,  in  reviving 
it.  **Portated  electricity/'  though  more  correct,  would 
hardly  be  euphonic — but  this  is  not  the  place  for  linguistic 
studies  :  we  may  better  study  the  inside  of  the  work  under 
review. 

Taken  as  a  whole,  the  prevailing  thought  in  the  mind  of 
anyone — reviewer  or  not— who  roads  this  book  will  be  one 
of  astonishment  at  the  extraordinary  number  and  diversity 
of  uses  and  pur|>060S  to  which  may  be  put  accumulators  or 
secondarybatteriesor  appliances  containing  a  store  of  electric 
energy.  Even  the  tolerably  complete  list  which  Mr.  Niblett 
draws  up  and  particularises  with  a  groat  number  of  interest- 
ing facts  and  illustrations,  will  probably  require  some 
additions  by  the  time  that  his  book  is  in  the  hands  of 
appreciative  public  ;  and  the  reviewer  of  similar  works 
the  future  will  find  tt  perhaps  more  easy  to  enumerate  the 
purposes  to  which  this  portable  plant  is  fiot  applicable, 
rather  than  the  converse.  It  reminds  one  of  the  learned 
master,  as  to  whom  it  was  said  that  what  he  didn't  know 
wasn't  knowledge. 

The  book — like  Gaul  of  old — is  "divided  into  three 
parts  ":  the  first  of  these,  constituting  rather  more  than  half 
of  the  entire  work,  embraces  the  diflferent  uses  to  which 
ie  adapted  the  electric  energy  stored  away  in  secondary 
batteries.  The  second  part  contains  in  very  brief  form 
the  leading  details  of  such  accumulators  as  have  in  any 
real  sense  been  proved  of  service  for  hard  work  ;  whilst 
Part  III.  embodies  what  will  be  more  especially  valued  for 
its  practical  facts  and  instructions — a  handbook  and  guide 
to  the  proper  management  and  use  of  the  necessary  appli- 
ances. In  fact,  the  last  50  pages  of  Mr.  Niblett's  work 
contain  a  great  deal  of  valuable  information  which  alone 
should  serve  to  sell  the  book.  The  pictures  and  interesting 
particulars  in  the  first  part  may  be  looked  upon  by  some  as 
the  gilding  to  the  pill  of  knowledge ;  but  we  hope  that  they 
were  not  included  by  the  author  in  his  book  merely  for  the 
sake  of  an  attractive  appearance.  An  edition  dc  liuf  is  not 
essential  to  the  careful  running  of  batteries,  although  even 
the  practical  may  always  with  advantage  be  made  beautiful 
as  welt. 

There  are  many  |>oints  of  interest  to  notice  and  criticise 
all  through  the  book.  In  bis  very  introductioTi  the  author 
defines  '*  voltaic  couple  "  in  rather  a  loose  way — for  a  work 
inbeiided  more  especially  for  non-lecbnical  readers  ;  bat 
fortunately  an  exact  definition  of  its  constituent  parts  is  not 
essential  to  the  proper  working  of  a  battery.  "  Portative  " 
electricity  in  mining  operations  constitutes  an  important 
part  of  the  earlier  images  in  this  book.  A  long  and  elaborate 
report  u(>on  miners'  safety  lamps  tested  on  the  Continent 
would  appear  to  show  a  greater  readiness  there  to  adopt 
these  appliances  than  in  this  country.  Considering  how 
overwhelmingty  important  our  coal  industries  have  been 
and  are,  it  is  surely  time  that  British  mineowners  paid 
more  attention  to  electric  safety  lamps,  even  though  their 
prime  cost  be  greater  than  those  employing  oil.  In  cost  of 
maintenance,  the  advantage  appears  to  lie  very  strongly 
with  the  electric  lamp,  the  expense  of  electricity  for  each 
lamp  per  shift  not  exceeding  ^^  of  a  peuny. 
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Electric  filters,  portable  lamps  for  photographic  pur- 
poees,  each  with  a  ruby  glass,  domestic  safety  lamps,  lamps 
for  Customs  inspectors,  gas  workers  and  inspectors,  Bremen 
(to  use  where  dense  smoke  or  fumes  will  not  allow  ordi- 
nal y  lamps),  leading  lamps — in  connection  with  which  Mr. 
Niblett  pokes  a  little  sarcastic  fun  at  the  railway  companies, 
by  illustrating  the  interior  of  a  compartment  absolutely 
without  light  except  for  what  is  furnished  by  a  portable 
lamp  belonging  to  one  of  the  passengers — surgical  appli- 
ances, not  only  for  lighting  the  body  inside  or  out,  but 
also  for  cautery  and  galvanic  purposes  generally  :  all  these 
are  dealt  with  at  length  and  in  a  very  attractive  manner. 

However,  the  list  of  uses  to  which  portable  electricity 
may  be  applied  is  far  too  long  to  enter  upon  here  :  suffice 
it  to  say  that  Mr.  Niblett  has  compiled  a  very  entertaining 
description — profusely  illustrated — of  the  leading  purposes 
wherein  it  might  serve.  The  details  under  the  heading  of 
"  Traction  by  means  of  Portative  Electricity  "  are,  however, 
it  must  be  said,  extremely  short,  and  not  by  any  means 
sweet,  though  Mr.  Niblett  writes  more  severely  as  to 
what  has  been  done  in  this  direction  than  what  might  be 
attempted. 

Of  the  more  practical  portions  of  the  book,  space  only 
allows  a  very  brief  notice.  Nearly  all  cases  of  failure 
of  secondary  batteries,  says  the  author,  are  caused  by 
sending  the  charging  current  either  in  the  wrong  direc- 
tion or  at  too  high  a  rate,  or  for  too  long  a  period  ;  and  he 
gives  very  elaborate  precautions  which  ought  to  be  adopted 
in  order  to  guard  against  these  failures*  Tables  are  given 
also  to  show  the  times  necessary  tor  recharging  various 
numbers  of  cells,  from  difiPerent  circuits  and  with  diflerent 
resistances  (usually  a  single  lamp  in  series),  but  even  for 
the  sake  of  completeness  it  would  seem  hardly  essential  to 
carry  the  figures  so  far  as  625  hours,  which  appears  to  be 
the  time  required  to  recharge  31t  five  ampere-hour  cells  in 
series  with  an  8-c.p.  lamp  from  a  circuit  of  100  volts. 
People  don't  usually  care  to  wait  for  at  least  a  month 
whilst  lamps  are  being  recharged. 

In  showing  his  adapter  for  charging  portable  lamps  from 
a  house  circuit,  the  author  does  not  sufficiently  emphasise 
the  necessity  for  ascertaining  first  which  is  the  positive 
wire  in  the  latter,  presumably  relying  upon  what  he  says 
earlier  in  this  connection,  but  the  necessity  for  so  doing 
might  with  advantage  be  repeated  wherever  possible. 

The  misprints  usual  to  a  first  issue  are,  of  course,  to  be 
found,  hut  we  only  touch  upon  them  in  order  to  mention 
one  which  is  too  good  to  lose,  although  it  may  lead  to 
discord  rather  than  music  between  the  author  and  his 
printers.  The  creeping  of  a  battery  solution  is  said  by 
the  latter  to  somewhat  resemble  a  ''symphoniDg" 
operation  ! 

Mr.  Niblett,  however,  has  written  a  very  useful  book, 
one  of  value  not  only  to  the  lay  user  of  portable  electric 
energy,  but  even  one  which  may  serve  to  interest  the  elec- 
trical engineer  so  far  as  to  secure  an  abiding  place  on  his 
bookshelves. 


MULTIPLICATION  OF  THE  NUMBER  OF    PERIODS 
OF  SINUSOIDAL  CURRENTS- 

BY    DisiB^    KOBDA. 

I  have  shown  in  a  previous  paper  (Acad^mie  des  Sciences 
of  Hungary,  November  14,  1892)  that  by  revolving  field 
magnets  excited  by  a  sinusoidal  current,  there  is  obtained 
in  a  fixed  circuit  placed  in  the  magnetic  field  with  rotary 
axis  so  produced,  a  current  of  double  the  number  of  periods. 

I  wish  to  indicate  here  how  this  arrangement  may  be 
used  to  treble  the  number  of  periods  of  a  sinusoidal 
current  while  yet,  in  speed  of  rotation,  not  exceeding 
synchronism  with  the  inducing  current.  The  advantages 
which  may  accrue  from  an  important  increiLse  of  the  number 
of  periods — viz.,  the  possibility  of  doing  away  with  the  iron 
and  its  hysteresis  in  transformers,  as  well  as  rendering  the 
employment  of  condensers  possible}  while  considerably 
reducing  the  capacity  necessary  to  combat  self-induction— 
are  sufficiently  well  known  for  there  to  be  need  to  insist 
thereon.     Each  step  upon  this  path  is  therefore  important, 

Let  us  imagine  that  the  two  fixed  field  magnets  of  an 
alternator  are  excited  by  a  current  of  period  T,  and  that 


the  armature  is  composed  of  two  windings  in  the  form  of 
two  coils,  a  and  &,  closed  upon  themselves  and  perpendicular 
one  with  the  other  as  well  as  to  the  axle.  Then  as  soon  as 
the  axle  is  rotated  synchronously  with  the  current  T,  each 
of  the  moving  coils  will  be  the  source  of  a  current  of  period 

T 

,  as  I  have  previously  stated.     If  at  the  moment  when 


2 
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the    intensity   of  the   magnet  fields,  H  sin  ^    /,  passes 

through  zero,  a  is  perpendicular  and  b  parallel  to  the 
direction  of  the  field,  there  will  be  set  up  in  the  first  a 
cosine  current  and  in  the  second  a  sine  current.  Their 
expression  will  be 


*t   = 


HSi'2fl- 


cos 


^  />      T  \T 
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where  S  is  the  area  of  a  turn,  r  the  number  of  turns,  ft  the 
apparent  resistance  of  the  winding,  and  </>  the  angle  of  lag 
due  to  self-induction. 

The  two  magnetic  fiuxes  which  result,  4>^  and  ^2*  com- 
bine to  produce  a  rotary  magnetic  field  whose  constant 
intensity  will  be 

and  the  angular  speed  relative  to  the  fixed  position  of  the 
windings  in  space  will  be  -^.      But  as  these   windings 

2  ar 

possess  themselves  an  angular  velocity  of  ~^,  it  follows 

that,  according  to  whether  the  rotation  of  the  field  is  in 
the  same  direction  or  the  contrary,  that  the  angular  speed 
of  the  magnetic  field   relative  to  the  windings  of  a  fixed 

coil  will  be  either  — ^  or  ^.     This  field  will,  therefore, 

T  T 

induce  in  a  coil,  r,  placed  so  that  the  fixed  field  magnets 
can  have  no  inductive  eflfect  on  it,  in  the  first  case,  a 
dniisoidal  current  having  ihAce  Ike  number  of  ptriodsj  and  in 
the  second  place,  a  current  having  the  same  number  of 
periods  as  the  inducing;  current. 

The  second  case  will  be  produced,  conformably  to  Lenz's 
law,  whenever  the  currents  of  the  two  moving  coils  differ 
equally  by  OOdeg.,  as  to  the  induced  E.M.F.'s.  On  the 
other  hand,  if  we  produce  in  one  of  these  windings,  for 
the  current,  a  lag  of  ISOdeg.,  its  magnetic  field  will  be 
reversed  and  the  resultant  field  will  turn  in  the  same  direc- 
tion aa  the  axle.  The  simplest  way  is  to  Gx  upon  the  same 
axle  another  pair  of  perpendicular  coils,  a'  and  h\  placed 
behind  a  and  £,  and  connected  each  in  series  with  one  of 
these  latter.  The  field  produced  by  a'  and  h'  will  turn  in 
the  same  direction  as  the  axle,  provided  that  one  of  them 
be  wound  in  inverse  direction  to  the  coil  with  which  it  is 
connected  in  series.  The  arrangement  then  needs  no  brush. 

We  can  apply  the  same  disposition  in  the  case  of  a 
multipolar  alternator  by  making  a  pair  of  perpendicular 
coils,  a  h\  correspond  to  each  field-magnet  pole.  The 
number  of  poles  being  2  m,  and  n  the  number  of  revolu- 
tions per  second,  the  current  thus  transformed  will  have  a 
number  of  periods  Zmn  per  second. 

In  the  case  where  the  rotation  of  the  axle  is  exactly 
synchronous,  the  integral  of  the  couples  acting  on  the 
armature  and  magnets  is  nil.  To  obtain  this  synchronism, 
the  moving  parts  of  the  apparatus  can  be  fixed  direct  on 
the  axle  of  the  generator. 

If,  on    the   contrary,  the  axle   turns  with  an  angular 

^  o  — . 

velocity  w'  w,  where  w  =  -=  ,  we  have,  for  the  currents 
induced  in  the  moving  windings  : 

A   r~rij  +  w'  a»  —  *ii'  "1; 

*i  =  T^J    cos  (w  +  w')  I- A COS  (oi-oi')  i^\b 

A   r~*ii  -f-  w'  ia  —  ia  I 

*2  ^  n — 71  ■ sin  (u>  +  w')  (-  rf»+ sin  (w-w')  <-^  ) 

2  01  L    />i  Pi  J 

and  putting 

L  (Ci>  -h  w')        ,           ,        L  (uj  -  u/) 
tan  </»  =  — -w ,  and  tan  f  =  g 
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^j2  =  R2  +  (t,  ^_  ^y  i/^  and  ^/  =.  R«  +   (to  - 
which,  again,  induce  in  the  fixed  coil  an  E.M.F., 
M  APw  +  tii  

€    =     — /       (w  +  2  oj')  C08  (w   +    2  tu')  ^    -    «i 


"T  L2, 


—  (o>  -  2  w')  COB  (w  -  2  oi')  i  -  i^n 

f'-2  J' 


Whenw'>tu,  the  couple  resulting  therefrom  is  positive,  and 
we  then  transform  mechanical  energy  into  electrical  energy. 
When  w'<w,  the  couple,  on  the  contrary, is  negative,  and  the 
electrodynamic  action  may  be  utilised  under  the  form  of 
mechanical  energy. 


ADJUSTABLE    ALTERNATING-CURRENT    MOTOR. 


In  the  Elekirotechnische  ^eitschrift  for  May  26,  Dr.  Behn- 
Eschenburg,  of  Oerlil^on,  describes  his  adjustable  alternat- 
ing-current motor,  taking  occasion  to  assert  that  the  motor 
produced  by  Mr  Brown,  of  Baden,  is  an  exact  copy  of  bis 
own,  and  that  the  onus  of  accounting  for  this  resemblance 
must  necessarily  fall  upon  Mr.  Brown,  Dr.  Behn  Esehcn- 
burg  is  careful  to  point  out  certain  disadvantages  of  the 
motors  heretofore  in  use :  First,  the  proportionately 
great  strength  of  current  required  when  there  is  no  load  ; 
secondly,  that  for  a  considerable  load  the  current  required 
may  be  twice  as  great,  or  four  times  as  great,  as  the  normal 
load ;  and  thirdly,  that  the  number  of  revolutions  is 
limited  within  naiTOw  bounds^  and  so  also  is  the  load, 
the  result  being  that  the  motor  turns  very  little  more 
slowly  for  full  load  than  for  no  load,  and  with  a  slight 
increase  stops  altogether.  However,  the  motor  now  pro- 
duced has  overcome  these  difficulties.  This  motor  has 
been  developed  from  a  model  which  was  constructed 
with  the  idea  of  making  a  series  motor  for  alter- 
nate current  exactly  analogous  in  construction  to  the 
direct-current  series  motor  with  collector  and  brushes. 
The  diagram  given  will  serve  to  explain  the  system  of 
construction.  The  alternate  current  is  carried  £ri>m  the 
generator  through  the  brushes,  B^  and  B^.  to  the  inducing 
system,  S,\  this  being  formed  of  an  endless  iron  ring  with 
closed  Gramme  windine;. 


For  regulating  the  strength  of  the  current,  the  resistance 
coils,  R,  Wj,  can  be  employed.  The  primary  (exciter) 
fiystem  is  arranged  similarly  to  the  armature  of  a  direct- 
current  dynamo,  forming  with  the  collector,  G,  the  rotating 
part  of  the  motor.  The  secondary  system  is  likewise  a 
uramme  winding,  S^>,  upon  a  homogeneous  iron  ring. 
Now,  since,  aa  will  be  gathered  from  the  Bgure,  the  motor 
it  two-poled,  there  can  be  no  current  produced  in  the  closed 
exterior  windings,  S^,  unless  special  connections  between 
suitable  points  of  the  winding  form  circuits  in  which  the 
sum  of  the  induced  E.M.F.  is  not  equal  to  zero.  Such  a 
connection  can  be  effeeted  between  any  particular  points, 


1  and  1\  3  and  2',  or  1  and  2,  etc.  Thus,  according  to  tl 
choice  of  these  connected  points  the  sum  of  the  E.M.F.'( 
will  vary,  and  therefore  the  strength  of  current  produc 
in  the  circuit.  By  means  of  the  adjustable  resistanci 
R  Wo,  in  the  circuit  of  the  connections,  the  strength  of  tl 
current  may  be  varied,  while  cho  E.M.F.  remains  oonstanl 

We  observe,  also,  that  by  this  arrangement  the  bnishi 
conveying  the  current  always  touch  the  collector  at  t; 
places  that  in  the  direct-current  dynamo  would  be  call 
sparklessor  neutral  points,  and  it  is  found  accordingly  thi 
in  workinsj  the  machine  not  the  slightest  sparking,  preseni 
ing  any  difference  from  that  which  would  occur  in  a  dired 
current  dynamo,  is  to  be  observed.  If,  however,  converseljj 
we  arrange  so  that  the  exciting  system  shall  be  the  exteri 
and  convert  the  current  at  the  points  1  and  l^  or  2  and 
etc.,  in  the  exterior  system,  S^,  and  close  the  indu« 
system,  Sj,  through  the  brushes,  and  the  resistance,  RW] 
then  when  the  motor  is  being  subjected  to  a  torque,  thi 
brushes  must  be  in  positions  that  make  a  certain  angle  with 
the  neutral  points.  Even  in  this  case,  however,  Dr.  Behn 
Eschenburg  has  succeeded  in  avoiding  sparking  aim 
entirely  by  the  use  of  several  very  small  and  independi 
brushes,  but  each  of  which  is  connected  with  the  oi 
directly  opposite. 

The  latter  part  of  the  article  is  occupied  with  calculations 
and  theoretical  considerations. 


hn'       ^ 
on^H 


ON    LIGHT  AND   OTHER   HIGH-FREQUENCY 
PHENOMENA.'' 

BT      NIKOLA    TESLA, 
(Continued  from  page  583.) 

A  form  of  such  cliftchars;or  with  a  mognot  which  hoe  been  Eoa 
convenient,  und  adopted  after  some  trials,  in  the  conversion 
direct  currents  particularly,  ie  illustrate*!  in  Fig.  'J.     NS  are  th*  ' 
pole-pieces  of  a  very  strong  maj^net  which  ia  excited  by  a  coil,  C 
The  pole-pieces  are  Blotted  for  adjustment  and  can  bo  fastened  in 
any  position  by  screws,  c;  »i.     The  di^harf^e  rode,  d  rfi,  thinned 
down  on  the  enda  in  order  to  allow  a  closer  approach  of  the  mag- 
netic polo  pieces.  pasB  through  the  columns  oi  brasti,  h  hi,  and  are 
fastened  in  ponltion   by  screws,  m^,  Hj.     Springe,  r,  n*  aod  collATSt 
f,  f'l,  are  slipped  on  the  rode,  the  latter  serving  to  set  the  poinU 
of  the  rods  at  a  certain  suitable  distance  by  means  of   screws. 
My  fty,  and  the  former  to  draw  the  points  apart.     When  it  i9  desired 
to  start  the  arc,  one  of  the  hard  rubber  handles,  A,  A],  is  tapped 
quickly  with  the  hand,  whereby  the  points  of  the  rods  are  brought 
in  contact,  bub  are  instantly  separated  by  the  springs,  r,  r^.     Suo'  ' 
an  arrangement  has  been  found  to  be  often  necessary — namely*  J 
cases  when  the  E.M.F.  was  not  larf;e  enough  to  cause  the  discha 
to  break  through  the  gap,  and  hIro  when  it  was  desirable  to  avolQ 
short-circuiting  of  the  generator  by  the  motallic  contact  of    ' ' 
rwis.     The  rapidity  of  the  interruptions  of  the  current  with 
magnet  depenun  on  the  intensity  of  the  magnetic  field  and  on  1' 
(X)tontial  difference  at  the  enda  of  the  arc.     The  interruptions  i 
generally  in  such  quick   succession  as  to  produce  a  musical  sound 
Years  ago  it  was  ohserved  that  when  a  powerful  induction  coil  t 
discharged  between  the  poles  of  a  strong  maf^net  the  discha 
produced  a  loud    noi»o   not  unlike  a  small   pistol  shot.     It  wa 
vaguely  stated  that  the  spark  was  intensitiea  b^  the  presence  < 
the  maf^nctic  field.     It  is  now  olear  that  the  discbarge  currenlj 
Howing  for  some  time,  was  intorruptc<l   a  f^reat  number  of  tima 
by  the  magnet,  thus  producini^  tho  Bound.     The  pheoomenon  f 
ospocially  marked  when  the  held  circuit  of  a  Urj^o  ma^et 
dynamo  is  broken  in  n  [xiwerful  magnetic  field. 

When  tho  current  through  the  gap  in  com|>arntively  large,  itift 
oT  advunta^o  to  »lip  nil  tho  [kointr^  of  tho  diHchiLrtro  rodi*  pieoosi 
very  hard  carbon,  and  let  tho  arc  play  between  tho  c-arbon  i ' 
This  preserves  the  rods  and  besides  has  the  mivantago  of  ka 
the  air-s()aco  hotter,  as  tho  heat  is  not  conductod  away  as  qa 
through  tho  cjirbons,  and   tho  rc.<^ult  is  that  n  smaller  E.M.I 
the  arc  (rap  i^  rciuirod  to  mnintiiin  a  succewion  of  diHcharifos. 

Another  form  of  discharger  which  may  beemployed  with  advAO 
tage  in  etomo  cases  is  illustrated  in  Fig.  3.  In  thiH  form  the  diM 
charfifc  rods,  ddu  i>aaa  through  (lerforations  in  a  wooden  box. 
whicn  is  thickly  coated  witn  micii  on  the  inside,  as  indicate 
by  the  heavy  lines.  The  perforations  are  provided  with  mia 
tubf.«,  m //t],  of  some  tliickneK<*,  which  are  prefembly  not  lu  coQ 
tact  with  tho  rods,  U  di.  Tho  box  has  a  cover,  (',  which  i("  i 
little  larger  and  rIeAconds  on  the  outside  of  the  box.  Tho  >rpad 
gap  is  warmc<l  by  a  small  lamp,  /,  containei.1  in  the  box. 
plate,  p,  above  the  lamp  allows  the  draught  to  pass  only  lUrouti 
the  chimney,  c,  of  the  lamp,  the  air  entering  flows  through  holes,  o^ 
in  or  near  the  bottom  of  tne  box,  and  following  tho  path  indio 
by  the  arrows.  When  the  discharger  is  in  operation,  tho  dk  ' 
the  box  is  closed,  so  that  the  light  of  the  arc  is  not  visible  ofl 

*  A  lecture  delivered  before  the  Franklin  Institute,  at  I'M! 
delphia,  February  tM,  lS9.t ;  and  before  tho  National  Cloeb 
Light  Association,  ut  St,  Louts,  Mo.,  March  I,  1S03. 
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It  ia  desirable  to  exclude  the  tight  oij  porfoctly  as  poefliblo,  aa  it 
ioterferes  with  some  experiments.  Thifi  form  of  discharger  is 
Bimple,  and  very  effective  when  properly  manipulated.  The  air 
being  warmed  tu  a  certain  temnoruture  haa  ite  insulating  power 
imp&ired,  it  becamee  diolectrically  weak,  oa  it  were,  and  the  con- 
Baqaenoe  is  that  the  arc  can  bo  establiahed  at  much  i^reater  dis- 
tance. The  air  should  of  course  bo  siifticiently  insulating  to  allow 
the  discharge  to  pose  through  tho  gap  disruptively.  The  arc 
fonncd  under  such  conditions  when  lon^^  may  be  made  extremely 
sensitivo,  and  the  weak  draught  througn  the  lamp  chimney,  c,  is 
quite  9utBcient  to  produce  rapid  interruptions.  The  adjustment 
ia  made  by  regulating  tho  temperature  and  velocity  of  the  draught. 
Instead  of  using  a  lamp  it  answers  tho  purjuse  to  provide  for  a 
draught  of  warm  air  in  other  ways.  A  very  simple  way  which 
has  been  practised  is  to  enclose  the  arc  in  a  long  vertical  tube 
with  plates  on  the  top  and  bottom  for  rcgulaiing  the  temperature 
and  velocity  of  the  air  current.  Some  provision  had  to  be  made 
for  deadening  the  sound. 

The  air  may  be  rendered  dielectrically  weak  also  by  rarefaction. 
DischargBrs  of  this  kind  luive  likewi^  been  used  by  me  in  connec- 
tiOD  with  the  magnet.  A  large  tube  is  for  this  purpose  provided 
with  heavy  electrodes  of  carbon  or  metal,  between  which  the  dis- 
charge is  mode  to  pass,  the  tube  being  placed  in  a  powerful 
magnetic  field.  The  exhaustion  of  the  tube  is  carried  to  a  point 
at  which  the  discharge  breaks  through  eaFily,  hut  the  precssure 
should  bo  more  than  75  millimetree,  at  which  the  ordinary  thread 
discharge  occurs.  In  another  form  of  discharger,  combining  the 
features  before  mentioned,  the  discharge  wa^  made  to  pass  between 
two  adjustable  magnetic  pole-pieces,  the  space  between  them  being 
kept  at  an  elevated  temperature. 

It  should  be  remark^  here  that  when  such,  or  interrupting 
devices  of  any  kind,  are  used  and  the  currents  are  passed  through 
the  primary  of  a  disruptive  discharge  coil,  it  ia  not,  as  a  rule,  of 
advantage  bo  produce  a  number  of  interruptions  of  the  current 
per  eeoond  greater  than  the  natural  frec^uoncy  of  vibration  of  the 
ayoAino  supply  circuit,  which  is  ordinarily  small.      It  should  also 


that,  besides  some  dissipation  of  energy  results,  duo  to  frictional 
losses.  In  the  preceding  analogue  the  liquid  is  supposed  to  be 
under  a  steady  pressure.  If  the  presbure  of  the  Suia  be  assumed 
to  vary  rhythmically,  this  may  be  taken  ae  correcsponding  to  the 
case  of  an  alternating  current.  Tho  process  is  then  not  quite  as 
simple  to  consider,  but  the  action  in  the  same  in  principle. 

It  is  desirable,  in  order  to  maintain  the  vibration  economicallva 
to  reduce  the  impact  and  frictional  losses  as  much  as  possible. 
Ah  regards  the  latter,  which  in  the  electrical  analogue  correspond 
to  tho  losses  due  to  tho  resistance  of  the  circuits,  it  is  impossible 
to  obviate  them  entirely,  but  they  can  be  reduced  to  a  minimum 
by  a  proper  selection  oi  the  dimensions  of  the  circuits  and  by  the 
employment  of  thin  conductors  in  the  form  of  strands.  Bub 
tho  loss  of  energy  caused  by  the  Hrst  breaking  through  of  tho 
dielectric — which  in  the  above  example  correaponds  to  the  violent 
knock  of  the  bottom  against  the  inelafiitic  stop — would  be  more 
important  to  overcome.  At  the  moment  of  the  breakinEr  through, 
the  air-space  has  a  very  high  resistance,  which  is  probably  re<luced 
to  a  very  small  value  when  the  current  has  reached  some  strength, 
and  the  space  is  brought  to  a  high  temperature.  It  would 
materially  diminish  tho  loss  of  energy  if  the  space  were  alwavs 
kept  at  an  extremely  high  temperature,  but  then  there  would 
be  no  disruptive  break.  By  warming  the  space  moderately  by 
means  of  a  lamp  or  otherwise,  the  economy  as  far  as  the  arc  is 
concerned  is  sensibly  increased  ;  but  the  magnet  or  other  inter- 
rupting device  does  not  diminish  the  loes  in  the  arc,  Likcwiae, 
a  jet  ot  air  only  facilitates  the  carrying  off  of  the  energy.  Air, 
or  a  gas  in  general,  behaves  curiously  in  this  respect.  When 
two  bodies,  charged  to  a  very  high  potential  discharge  dis- 
ruptively  through  an  air-space,  any  amount  of  energy  may  be 
carried  off  by  the  air.  This  energy  ie  evidently  dissipated  by 
bodily  carriers  in  impact  and  coUisional  losses  of  the  molecules. 
The  exchange  of  the  molecules  in  the  space  occurs  with  incou- 
ceivable  rapidity.  A  powerful  discharge  taking  place  between 
two  electrodes,  they  may  remain  entir^y  cool,  and  yet  the  lou 
in  tho  air  may  represent  any  amount  of  energy.    It  is  perfectly 
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be  pointed  out  here  that  while  the  devices  mentioned  in  connec- 
tion with  the  disruptive  discharge  are  advantageous  under  certain 
conditions,  they  may  be  sometimes  a  source  of  trouble,  as  they 
produce  intermittonces  and  other  irregularities  in  tho  vibration 
which  it  would  be  very  desirable  to  overcome. 

There  ia,  I  regret  to  say,  in  this  beautiful  method  of  conversion 
a  defect  which,  fortunately,  ia  not  vital,  and  which  I  have  been 
gradually  overcoming.  I  will  best  call  attention  to  this  defect 
and  indicate  a  fruitful  line  of  work  by  comptiring  the  electrical 
process  with  its  mechanical  analogue.  The  process  may  be  illus- 
trated  in  this  manner.  Imagine  a  tank  with  a  wido  opening  at 
the  bottom,  which  is  kept  closed  by  spring  prossuro,  but  so  that 
it  snaps  off  suddenly  when  the  liquid  in  the  tank  has  ronohcd  a 
certain  height.  Lot  tho  Huid  bo  supplied  to  the  tank  by  moans  of 
a  pipe  feeding  at  a  certain  rato.  W  Ron  tho  critical  height  of  tho 
liquid  is  reached,  the  spring  gives  way  and  tho  bottom  of  tho 
tank  drops  out.  Instantly  the  liquid  falls  through  the  wide 
opening,  and  tho  spring,  reasserting  itself,  closes  the  bottom 
again.  Tho  tank  ie  now  filled,  and  after  i\  certain  time  interval 
the  same  process  is  repeatetl.  It  is  clear  that  if  tho  pipe  feeds  the 
fluid  (quicker  than  tho  bottom  outlet  is  capable  of  letting  it  pass 
through,  the  bottom  will  remain  off  and  the  tank  will  sUll  overflow. 
If  tho  rates  of  supply  are  exactly  ectual,  then  the  bottom  lid  will 
remain  partially  open  and  no  Wbration  of  the  some  and  of  the 
liquid  colamn  will  generally  occur,  though  it  might,  if  started  by 
some  means.  But  if  the  inlet  pipe  does  not  feed  the  fiuid  fast 
enough  for  the  outlet,  then  there  will  be  always  vibration.  Again, 
in  such  case,  each  time  the  bottom  flaps  up  or  down,  the  spring 
and  the  liquid  column,  if  the  pliability  of  the  spring  ana  the 
inertia  of  the  moving  parts  are  properly  chosen,  wilt  perform  in- 
dependent vibrations.  In  this  analogue  the  Huid  may  be  likened 
to  electricity  or  electrical  energy,  tho  tank  to  the  condenser,  the 
spring  to  the  dielectric,  and  the  pipe  to  the  conductor  through 
wnich  electricity  is  supplied  to  the  condenser.  To  make  this 
analogy  quite  complete  it  ie  necessary  to  make  theassum  ption  that 
tho  bottom,  each  time  it  gives  away,  is  knocked  violently  ag  ainst 
ft  non-eltistio  stop,  this  impiot  iavoWiag  eomo  loss  of  energy,    and 
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practicable,  with  very  great  potential  differenced  in  the  gap,  to 
diKstpate  several  hnrse-power  in  the  arc  of  the  discharge  withoub 
even  noticing  a  small  increase  in  tho  temperature  of  the  electrodes. 
AD  the  frictional  losses  occur  then  practically  in  the  air.  If  the 
exchange  of  the  air  molecules  is  prevented,  as  by  enclosing  the  air 
hermetically,  the  gas  inside  of  the  vessel  is  brought  quicicly  to  a 
high  temperature,  even  with  a  very  small  discharge.  It  is  diffi- 
cult to  estimate  how  much  of  the  energy  is  lost  in  sound  waves, 
audible  or  not.  in  a  fwwerful  discharge.  When  the  currents 
through  the  gap  are  large,  the  electrodes  may  become  rapidly 
heated,  but  this  is  not  a  reliable  measure  of  the  energy  wasted  in 
tho  arc,  as  the  loss  Lhrougli  the  gap  itself  may  be  comparatively 
nmall.  Tho  air  or  a  gas  in  general  ia,  at  ordinary  pressures  at  least, 
clearly  not  tho  best  medium  through  which  a  disruptive  dis- 
charge should  occur.  Air.  or  other  gas  under  great  pressure,  is,  of 
course,  a  much  more  suitable  medium  for  the  discbarge  gap.  I 
have  carried  on  long-continued  experiments  in  this  direction,  un- 
fortunately  less  practicable  on  account  of  tho  difiiculties  and 
expense  in  getting  air  under  great  pressure.  But  even  if  tho 
me^lium  in  tne  discharge  space  is  solid  or  liquid,  still  the  f^ame 
losses  take  place,  though  they  ore  generally  emaller,  for  just  oa 
soon  as  the  arc  is  established  the  solid  or  li(|uid  ia  volatilised. 
Indeed,  there  is  no  body  known  which  would  not  be  disintegrated 
by  the  arc,  and  it  is  an  open  question  among  scientiBc  men 
whether  an  arc  discharge  could  occur  at  all  in  the  air  itself  with- 
out the  particles  of  the  electrodes  being  torn  off.  When  the 
current  through  the  gap  is  very  small  and  the  arc  very  long,  I 
believe  that  a  relatively  considerable  amount  of  heat  ia  taken  up 
in  the  disintegration  of  the  electrodes,  which  partially  on  this 
account  may  remain  quite  oold. 

The  ideal  medium  for  a  discharge  gap  should  only  crack,  and 
the  Ideal  electrode  should  be  of  some  material  which  cannot  be 
disintegrated.  With  small  currents  through  the  f^np  it  is  best  to 
employ  aluminium,  but  not  when  the  currents  are  large.  The  dis- 
ruptive break  in  the  air,  or  more  or  less  in  any  ordinary  medium, 
is  not  of  tho  nature  of  a  crack,  but  it  is  rather  comparable  to  the 
piercing  of  ionumerablo  buUete  through  a  man  offering  great 


610 


THE  ELECTRICAL  ENGINEER,  JUNE  16,  1893. 


frictional  reaiaUnce  to  the  motion  of  tbo  bullets,  this  involving 
considerable  loss  of  energy.  A  medium  which  would  merely 
crack  when  strained  elect roatatically — and  this  possibly  might  be 
the  case  with  a  perfect  vacuum,  that  is,  pure  ether— would  involve 
a  very  small  loss  in  the  i^ap.  so  small  as  to  bo  entirely  ne^li^ible, 
at  least  theoretically,  because  a  crack  may  be  produced  by  an 
infinitely  small  displacement.  In  exhausting  an  oblong  bulb  pro- 
vided with  two  aluminium  terminals  with  the  greatest  care  I  have 
succeeded  in  producing  such  a  vacuum  that  the  secondary  dis- 
charge of  a  disruptive  discharge  coil  would  break  through  dbrup- 
tively  through  the  bulb  in  the  form  of  fine  spark  streams.  The 
curioas  point  was  that  the  discharge  would  completely  ignore  the 
terminals  and  start  tar  behind  the  two  aluminium  plutos  which 
served  as  electrodes.  This  extraordinarily  high  vacuum  could  only 
be  oiaintained  for  a  very  short  while.  To  return  to  the  ideal 
medium,  think,  for  the  sake  of  illustration,  of  a  piece  of  glnss  or 
similar  body  clamped  in  a  vice,  and  the  latter  lightened  more  and 
more.  At  a  certain  [loint  a  minute  increajio  of  the  nreesure  will 
cause  the  glass  to  crack.  The  loss  of  energy  involved  in  splitting 
the  glass  may  be  practically  nothing,  for  though  the  force  is  great 
the  displacement  need  be  but  extremely  small.  Now,  imagine 
that  the  glaiif*  would  [>ossose  the  profierty  of  clotting  again  per- 
fectly the  crack  upon  a  minute  diminution  of  the  pressure.  This 
i?  the  way  the  dielectric  in  the  discharge  space  should  behave.  But 
inasmuch  as  there  would  be  always  some  loss  in  the  gap,  the 
medium  which  should  be  continuous  should  exchange  tbrougn  the 
gap  at  a  rapid  rate.  In  the  preceding  example,  tno  glas?*  being 
perfectly  closed,  it  would  mean  that  the  dielectric  in  the  discharge 
space  poeseesee  a  great  insulating  power  :  the  gloss  being  cracked^ 
it  would  signify  that  the  medium  in  the  space  is  a  good  conductor. 
The  dielectric  should  vary  enormously  in  reeistanoe  by  minute 
variations  of  the  £.M.F.  across  the  discharge  space.  This 
condition  is  attained  but  in  an  extremely  imperfect  manner, 
by  warming  the  air-spaoe  to  a  certain  critical  temperature, 
dependent  on  the  E  M.F.  ucrosa  the  gap,  or  by  otherwiso 
impairing  the  insulating  power  of  the  air.  But  as  a  matter 
of  fact  the  air  does  never  break  down  disruptivclv,  if  this 
term  be  rigorously  interpreted,  for  before  the  sudden  rush 
of  the  current  occurs,  there  is  always  a  weak  current  pre- 
ceding it,  which  rises  first  gradually  and  then  with  com[>ara- 
tive  suddenness.  That  is  the  reason  why  the  rate  of  change  i» 
very  much  greater  when  glass,  for  instance,  is  broken  through, 
than  when  the  break  tnke^  place  through  an  air-space  of  eiiuiva- 
lent  diele<!tric  strength.     As  a  medium  for  the  discharge  space  a 
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solid,  or  even  a  liquid  would  be  ureferable  therefore.  It  is  some- 
what difficult  to  conceive  of  a  solid  body  which  would  possess  the 
f property  of  closing  instantly  after  it  has  been  cracked.  But  a 
iquid,  especially  under  great  preHsure,  behaves  practically  hke  a 
solid,  while  it  jjoiweHscs  the  prof«rty  of  elofiing  the  crack.  Hence 
it  was  thought  that  a  liquid  insulator  might  be  more  suitable  aa  a 
dielectric  than  air.  Following  out  this  idea,  a  number  of  different 
formi  of  dischargers  in  which  a  variety  of  such  insulators,  some* 
times  under  great  pressure,  were  employed,  have  been  experi- 
mented upon.  It  is  thought  anfScient  to  dwell  in  a  few  words 
upon  one  of  the  forms  experimented  upon.  One  of  these  dia- 
chargers  is  illustrated  in  Figs.  4a  and  4A 

A  hollow  metal  pulley,  P(Fig.  4a),  was  fastened  upon  an  arbor, 
u,  which  by  suitable  means  was  rotated  at  a  conaiderable  vpeed. 
In  the  inside  of  the  pulley,  but  disconnected  from  the  same,  waa 
supported  a  thin  disc,  hx  (which  is  shown  thick  for  the  sake  of 
clearness),  of  hard  rubber,  in  which  there  were  embedded  two 
metal  segments,  4  ^,  with  metallic  extensions,  t  <■,  into  which  were 
screwed  conducting  tcrminftls,  t  (,  covered  with  thick  tubes  of  hard 
rubber,  tf.  The  rubber  di^;  A,  with  its  metallic  segments,  S  S,  was 
finished  in  a  lathe,  and  its  entire  surface  highly  polished,  so  at  to 
offer  the  smallest  possible  frictional  resistance  to  the  motion  through 
a  fluid.  In  the  hollow  of  the  pulley  an  insulating  liquid,  such  as  a 
thin  oil,  was  poured  so  as  to  reach  verv  nearly  to  the  opening  left 
in  the  l^^^^i  ft  which  waa  screwed  tigntly  on  the  front  side  of  the 
palley.  The  terminala,  t  /.  were  connected  to  the  oppoeito  coat- 
logs  of  a  battery  of  condensers,  bo  that  the  discharge  occurred 
through  the  liquid.  When  the  pulley  waa  rotated,  the  linuid  wixn 
foroed  against  the  rim  of  the  pulley  and  considerable  fluid 
nressure  resulted.  In  this  simple  way  the  discharge  gap  was 
nlled  with  a  medium  which  behaved  practically  like  a  solid, 
which  poeaeesed  the  quality  of  closing  mstantly  uuon  the  occur- 
rence of  the  break,  ana  which,  moreover,  was  circuUting  throut^h 
the  gap  at  a  rapid  rate.  Very  powerful  efTecta  were  produced  By 
diaohargers  of  this  kind  with  lii]uid  interrupters,  of  which  a 
Dumbor  of  different  forms  were  made.  It  was  found  that,  aa  ex- 
pected, a  longer  spark  for  a  given  length  of  wire  was  obtainable 
m  this  way  than  by  using  air  aa  an  interrupting  device.  Geoerallv 
the  speed,  and  therefore  also  the  fluid  pressure,  waa  limited  bv 
reason  of  the  fluid  friction,  in  the  form  of  discharger  deacribeci, 
but  the  practically  obtainable  speed  was  more  than  sufficient  to 


produce  a  number  of  breaks  suitable  for  the  circuits  ordinariW 
used.     In  some  instances  the  metal  pulley,  P,  was  provide*!  witT 
a  few  projections  inwardly,  and  a  definite  number  of  breaks  WA 
then  produced  which  could  be  computed  from  the  speed  of  rota 
tion  of  the  pulley.     Gx[)eriments  were  also  carried  on  with  liquidfl 
of  differont  insulating  power  with  the  view  of  reducing  the  loss  iin 
the  arc.     When  an   insulating  liquid  is  moderately  wanned  thil 
lose  in  the  arc  is  diminished.  I 

A  point  of  some  importance  was  noted  in  experiments  witllil 
various  dischargers  of  tnis  kind.  It  was  found,  for  instance,  thaU 
whereas  the  conditions  maintained  in  these  forms  were  favourabterl 
for  the  production  of  a  great  spark  length,  the  current  so  obtained! 
were  not  beat  suited  to  the  production  of  light  effects.  Expert- J 
ence  undoubtedly  has  shown  that  for  such  purposes  a  harmonic  I 
rise  and  fall  of  the  potential  is  preferable.  Be  it  that  a  solid  ili 
rendered  incandescent,  or  phosphorescent,  or  be  it  that  energy  iiJ 
transmitted  by  condenser  coating  through  the  glass,  it  is  quitdi 
certain  that  a  harmonically  rising  and  falling  potential  produces* 
less  destructive  action,  and  that  the  vacuum  is  more  permanently 
maintained.  This  would  be  easily  explained  if  it  were  ascertained 
that  the  process  going  on  in  an  exhausted  vessel  is  of  an  olectro-j 
lytic  nature. 

f  To  ht  cotitinutti. ) 


TRADE  NOTES  AND  NOVELTIES. 


KFPTCTENT  TRANSFORMERS. 

The  recent  discussion  on  thu  efHciency  of  transformers  waa 
t'xpected   to   lead   to  the   introduction  of  some  new  deaigna.J 
Messrs.  Johnson  and  Phillips  are  not  behindhand  in  providing 
a  new  and  ofhcient  type  of  transformer,  and  in  the  illuatratiool 
herewith  we  show  the  appearance  of  the**. J.   and  P."  trans- j 
former.     The  case  is  made  of  caat  iron,  and  is  perfectly  wat«r- 
tight,  leJtding-Lu  glands  being  provided  for  both  high  and  low 


tension  wires.  This  typo  of  tranafurmer  is  the  outcome, 
are  assured,  of  considerable  experimental  work,  inolud 
the  testing  of  Turious  (qualities  of  iron  ;  and  has  reeult 
in  a  very  satisfactory  design.  The  magnetising  current] 
ia  very  email,  and  the  drop  of  volts  oetween  no  load] 
and  full  load  ia  considerably  leas  than  the  uld  types  ^\ 
Iranaformcrs.  The  transformers  are  being  wound  for  any  oil 
the  usual  valtagcs  and  frequencies.  The  usual  sizes  will  be  of  i 
the  following  volUgos  :  2,000  to  100  or  to  60  volts,  2,000  to  100  ' 
wr  to  50,  and  1^000  to  100  or  bo  50.  They  are  mode  from  1  up 
to  40  kilowatt  capacity — i.e.,  to  supply  from  33  up  to  1,3^. 
50  watt  lamps.  A  special  transformer  ia  alao  made  for  workin| 
one  or  two  arc  lamps  on  a  lOO-volt  alternating-current  circuit. 


COMPANIES'  MEETINGS. 


CONSOLIDATED    TELEPHONE     CONSTRUCTION    AND 
MAINTENANCE  COMPANY.  LIMITED. 

Directors  :  C.  L.  \V.  FitzGerald,  Esq.,  chairman  ;  Sir  Alexander' 
Armstrong.  K.C.B.,   etc.  ;    Arthur  Henry   Baker,   Esq.  ;    J.  H. 
Buckiagbnm,   Es<j.  ;    Henry   Growing,   Eeq.      Oeoeral   maoa^erB 
Mr.  VV.  J.  Milne  Metizies.     Secretary,  Mr.  Charles  Curtoys. 

Report  of  the  Directors  presented  to  the  shareholders  at  tbt, 
twelfth  annual  general  meeting  of  the  Company,  held  at  Wb 
cheet-er  House,  Old  Broad-street,  E.C.,  on  Monday  last. 

The  Directors  submit  to  the  shareholders  the  report  and 
accounts  of  the  operations  of  the  Company  for  the  year  ending 
March  31,  1893,  showing  a  net  profit  of^  £4,8€1.  ITs.  lOd.,  wbich. 
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with  the  amount  carried  forward  from  loet  yeai,  Idaves  a  balance 
of  £6,228.  6fl.  7d.  for  disposal,  after  making  provision  for  doubtful 
debts.  Your  Dlroctora  propoae  to  deal  with  tne  amount  as  folio W8  : 
To  pay  a  dividend  of  2  per  cent,  for  the  year  on  the  ordinary 
shares,  and  3  per  cent,  on  the  preference  shares  for  the  half-year, 
making  6  per  cent,  on  that  class  of  share  for  the  year  ;  writing  ofT 
the  sum  of  £357.  18a.  9d,  for  depreciation  of  plant,  machinery,  and 
furniture;  also  £63.  168.  Sd.  from  the  coat  of  new  buildinir,  ami 
reserving  £19.  lis.  9d.  for  rentals  paid  in  advance,  thus  leaving  a 
balanco  of  £1,117.  lAs.  6d.  to  carry  forward.  Resolutions  wore 
passed  at  the  extraordinary  general  meetings  on  the  9th,  and  duly 
confirmed  on  March  28  laat^  auLhorieing  your  Directors  to  apply  to 
the  Court  for  leave  to  deal  with  the  funds  arising  from  the  liqutda* 
tion  of  the  securities  of  the  Telephone  Company  of  Austria,  and 
notice  has  been  given  to  the  Company's  solicitors  that  the  uetition 
will  come  betore  the  Court  shortly  after  June  7.  The  Boara  regret 
to  8tat«  that  though  tho  volume  of  work  turned  out  from  the 
factor)'  hoj^  been  much  the  parne  as  Wt  year,  the  profit  has  been 
very  much  decreased  by  foreign  competitors  offering  inatrumetil* 
nt  lower  prices.  Your  Directors  have  again  unnnimou^ty  resolved 
to  relinmtish  one-half  of  their  fees  for  tne  year  ending  March  31, 
1893.  The  agencies  established  have  proved  fairly  remunerative, 
and  the  private  wire  rental  business  is  showing  t:ati««factory  expan- 
sion. Tne  remaining  subsidiary  company  — the  Anglo-Portugue^'O 
Telephone  Company — in  active  operation  in  exchange  work,  ha.", 
oonfiidering  tho  state  of  affairs  in  Portivgal,  done  very  well,  the 
progress  being  shown  by  the  following  Htatcmenb  for  tho  ycnr 
ending  March  31  : 

.— Su  bscr  ibers .  -^            ^Ren  tal .  —                        ^Increase.  -, 
1892.                   1893.     1892.          1893.         Subscribers.       Rental. 
2,139    2,349  £l3.ti44»     £14.447  UO    £837 

The  Board  deeply  regret  the  loss,  by  death,  of  their  colleague, 
Mr.  R.  Vanzeller.  In  accordance  with  the  articles  of  association, 
tho  following  directors  retire  by  rotation,  and,  being  eligible, 
offer  themselvea  for  re-election— viz  ,  C.  L.  W.  FitzCerald,  Esq,. 
and  Henry  Grewing.  Esq.  The  auditors,  J.  0.  Uriffiths.  B>q  , 
F.C.A.  (Messrs.  Deloitte,  Dever,  Griffiths,  and  Co.),  and  A.  E. 
Green,  Esq.,  F.S.A.A.,  also  retire,  and  offer  themselves  for 
re-election. 

Revente  Aooount  roR  Ycak  ending  MAacti  31,  1893. 

General  expenses  of  management :  £  a.  d. 
Including  ssdariesi  directors*    remuneratiooi    office 

expenaee,  stationery,  and  printing    2  237  9  4 

Auditors' fees 105  0  0 

Travelling  expenses    84  12  U) 

Income  tax  on  profits  173  13  M 

2,64)0  15  2 

Bftjrmentfl  in  respect  of  patents 50  7  0 

Expenses  in  connection  with  Belgian  lawsuit  100  0  0 

Expenses  in  connection  with  reduction  of  capital, etc          25  13  H 

Expenses  in  connection  with  exhibitions     83  Hi  H 

Balance  carried  down    4,861  17  10 

£7.722    7    7 

£  8.  d. 
Intwit  on    debentures— Telephone    Company    of 

Aastria    1,086    5    9 

Dividend  on  jtreference  shares — Telephone  Company 

of  Austria    906  15     0 

Intereston  6  per  cent,  debentures— Anglo-Portuguese 

Telephone  Company 117     0    0 

Intereston  8  \>er  cent,  debenturcu— Anglo  Tortuguese 

Telephone  Company 819    0    0 

Dividend  on  sharcH— National  Tolephono  Comiiany  ,.  283  5  0 
Dividend  on  ]>rofercncn  **hfiroi* — Edison  Cower-I$cll 

Telephone  Company  of  Eurojic,  Liraitod... 1,500    0    0 

Interest  (general) 387    0    2 

5,799    5  11 

Profit  on  manufacturing 1,848    0    5 

Transfer  fees   20  18    6 

Income  tax  returned ^'>3  13    9 

£7,722    7    7 
There  is  also  tho  further  sum  of  £H,000  accrued  from  the  Edison 
Gower-Bell  Telephone  Company,  LiiEiited,  for  divideuda  on  prefer- 
ence shares  held  by  us  in  that  comiiany. 

Depreciation  :  £       ».  d. 

Amount  written  off  cost  of  new  building    6^  16    8 

Amount  written  off  plant  and  machinery    347     3     5 

Amount  written  ofi' furniture 10  15    4 

421  15  5 

Interim  dividend  on  6  per  cent,  preference  shares  ...        80S  0  8 

Reserve  for  rentals— received  in  advance  19  II  9 

Balance  carried  down  4,978  18  9 

£0,238     6     7 

£       8.  d. 

Balance  carried  down  4,8(51   17  10 

Balance  of  revenue  account  from  March  31,  1892    ...     1,366     8     9 

£6,'J'28     6     7 
BaUnce    i £4,078  18    9 


Balance-suext,  Mahch  31,  1893. 

Authorised  capital  :  £  s,  d. 

75.000  6  per  cent,  preference  shares  of  £1  each  ..  75.000  0    0 

224,850  ordinary  shares  of  14a.  each 157,395  0    0 

75  150          „            „        208.  each 75,150  0    0 


£307,545    0    0 


375,000 

Capital  issued  : 
27,637  6  per  cent,  preference  shares  of  £1  each, 

fully  paid 27,637    0     0 

224,«o0  ordinary  shares  of  Us.  each,  fully  paid    ...     157.395    0    0 


Sundry  creditors  and  credit  balances 

Sundry  shareholders  for  unclaimed  dividends  and 

returned  capital    

Reserve  for  rentals  paid  in  advance 

Revenue  account,  balance  of  neb  profit  to  date 


185,032    0  0 

91)8  16  9 

154  17  0 

19  11  9 

4.H78  18  8 


£191,184    4    3 


Capital  expenditure  : 

Coodwill,  patent  rights,  etc" 

Expenses  incurred  m  tho  Ci*tiibHshmentof  agencies 
£304.  68  lid.,  less  pro[K>rtion  written  off  lor  past 
year,  £152s.  4s.  8d 

Plant  and  machinery,  with  additions,  £5,647.  Ss.od.. 
less  depreciation,  £347   3b.  5d  

Kumiture,  with  ndditionn,  £107.  138.  9d.,  less 
depreciation,  £10.  I.'>j*.  4d   

New  buildings  a**  |>or  la.«t  account,  £'255,  68,  8d., 
less  written  uff,  £63.  1(I(*.  Sd 

Cost  of  installation  of  private  linos,  £264.  13s.  2d.; 
less  appropriate*!  from  rentals  received, 
£21.  88.  4d 

Stock  of  instruments,  materials,  stores,  etc 

(Consignments 

Debtors,  subsidiary  companies,  £4,388.  5s.  6d  ; 
agents,  £531.  lOs.  8d.;  other  companies  and 
persons,  £4  043.  18e.  4d.;  total,  £8.963.  14fl.  6d.; 
less  reserves,  £150 

Bills  receivable    .., 

Investments  in  telephone  companies— Edison 
Oower-Bell  Telephone  Company,  Limited,  20,000 
preferred  shares  of  £1  each,  and  15,000  ordinary 
shares  of  £  leach £16,000    0    0 

Telephone  Company  of  Austria  (in 
liquidation),  3,KK)  6  i>er  cent,  pre- 
ference shares  of  £5  each,  £  15, .500 ; 
less  received  from  the  liquidator** 
on  account.  £1.3,175  2.:«5    0    0 

United  River  Plate  Company, 
Limited,  1,000  ordinary  ahares  of 
£5eachatj»ar 6.000    0    0 

Anglo-Portuguese  Telephone  Com- 
pany, Limited,  £2,000  6  per  cent, 
debentures  atcost 1,700    0    0 

Anglo -Portuguese  Telephone  Com- 
pany, Limiteii,  £10,000  8  per  cent, 
debentures  atcost 10,500    0    0 

National  Telephone  CompMiy, 
Limited,  90O  ordinary  shares  of 
£5  at  cost 5,362  14     7 


£ 
73,0(JO 

152 
5,300 

!)6 
191 


243 

8,208 
78 


8,813 
259 


8.    d. 
0    0 


2  'A 

I)  0 

IS  5 

10  0 


4  10 
15  6 
13    8 


14    6 

18  10 


40,887  14    7 


Cash  on  deposit— Received  to  date  in  ree|}ect  of 
dobenUiros  and  on  account  of  preference  shares 
of  tho  Telophono  Company  of  Austria,  Limited 
{in  ]ii|uldation) 

Loans  on  security 

Cash  at  bankers  and  in  hand 

i:i9],184    4    3 

•  Note.— The  Comjiany  has  conceded  jMitent  rights  to  tho  Edison 
(Jowor  Bell  Telephone  t*ompany  of  Eurojse,  [..imited,  and  holds  in 
respect  thereof  tlie  following  shares— viz,,  174,995  almrw?  of  £1 
eacl)  (£175,995). 


47,675 

0 

0 

2.100 

0 

0 

4,17fi 

11 

6 

On  Monday,  Mr.  C  L.  \\\  FitxUerald  (chairman)  presided  at 
the  twelfth  annual  getioral  meeting  of  the  above  Company,  held 
at  Winchester  House,  Old  Broad -street,  E.C.  The  Secretary 
(Mr.  Charles  Curtoya)  having  road  the  notice  convening  the 
assembly, 

Tlio  Clialrmao,  in  moving  tho  adoption  of  the  report  and 
accounts,  which  are  given  above,  said  that  they  wore  a 
little  late  in  getting  out  the  report,  but  that  was  a  question 
of  the  auditors.  They  would  observe  from  the  report  that 
the  profit  for  the  year  amounted  to  £4,861,  which,  added 
to  the  balance  carried  forward  from  the  previous  year,  came 
to  £6,228.  They  would  notice  a  little  lower  down  that  they  had 
passed  resolutions  at  extraordinary  general  meetings  for  the  pay- 
ment of  a  certain  sum  for  the  preference  shares  and  the  ordinary 
shares  which  thry  had  receivea  from  the  Austrian  Tolophone  Com- 
pany. That  comfmny  had  paid  them  a  sum  of  £47,675,  leaving 
£2,325  more  to  pay  them.  The  reason  for  the  delay  in  payment  of 
that  amount  was  purely  u  question  of  accounts  to  be  settled 
by  the  Austrian  Comi>any  with  the  Austrian  Covernmcnt.  Be 
obser\'ed  that  the  meeting  had  been  called  that  day  becau«« 
they    had     hoped     to    have    been    in    a     position    to    inform 
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bhe  shareboIderB  fch&t  the^  had  the  sanction  of  the  Court 
to  return  them  that  capital  The  ehareholders  would  know  that 
in  legal  mftttors  they  could  not  hurry  the  lawyers.  They  had 
been  four  months  engaged  on  the  matter,  and  it  would  rcciuirc 
Another  month  to  complete  it.  He  then  came  to  a  fiflrngmph 
which  he  very  much  regretted — that  was,  that  they  were  not  doin^ 
so  well  in  manufacturing  as  they  had  been  doia^.  That  aroee 
from  one  cause— he  could  not  say  it  was  due  to  foroi^  compeliUon 
only,  but  it  was  aUo  with  English  firms.  The  Board  were  abso- 
lutoly  powerless  ;  they  must  sell  at  a  reduced  quotation,  or  not  at 
all.  It  wan  an  absolute  fact  that  the  volunie  of  businene  turned 
out  thifl  year  was  practically  the  same  tun  in  previous  yenrn, 
bat  the  profit  had  been  reduced  from  £6.000  bo  £1,848.  All  the 
Directors  could  do  was  to  manage  the  business  as  economically  as 
possible.  The  whole  of  the  Board  were  largely  interested  in  the 
Company.  He  himself  held  ^ome  7,000  shares.  The  Directors 
were  anxious  to  do  well  for  them,  because  they  were  all  large 
shareholders.  They  would  observe  that  the  Board  had  again 
given  up  half  of  their  fees  for  the  benefit  of  the  shareholderB,  and 
so  far  as  their  a^'ency  business  wmh  concerned,  he  thought  it  was 
fairly  satisfactory,  oh  also  was  the  wire  rental  branch.  Of  course, 
those  things  at  the  beginninj^  were  very  slow,  and  if  it 
were  not  for  the  foreign  comfHjtition  in  the  market,  he 
thought  affairs  would  be  in  a  oatiefactory  condition.  Their  only 
remaining  subsidiary  com}>any  was  the  Anglo-Portueueee  Tele- 
phone Company.  It  was  doing  fairly  well,  and  had  paia  a  dividend 
of  5  per  cent,  on  it«  ordinary  share  capital,  in  addition  to  [»a>inir 
the  Consolidated  Company  a  dividend  on  the  debentures  which 
they  held.  He  was  very  pleased  with  the  Anglo  rurtuguctte  Com- 
pany because,  although  it  had  been  a  steady  drain  nii  thi:*  Com- 
pany, they  were  now  getting  money  back.  He  thought  that  was 
very  satisfactory.  There  was  not  any  particular  item  in  the 
balance-sheet  to  which  he  need  call  attention,  except  that  of 
expenditure.  The  expenses  hiid  been  considerably  reduced, 
and  they  would  next  year  show  a  further  reduction.  He 
might  mention  that  the  amount  owing  to  them  was  £S,H1.?, 
whilst  they  only  owed  TOIKJ  They  had  a  large  sum  of  money  in 
hand  and  which  they  hnj>ed  to  return  shortly  to  the  shnreholderH. 
He  then  moved  the  adoption  of  the  re|K>rt  and  accounts  and  the 
payment  of  a  final  dividend  of  ti  {>er  cent  ,  making  U  {jcr  cent,  jier 
annum  on  the  preferenoe  shares  and  2  per  cent,  on  the  ordinary 
shares  for  the  year  ending  March  31. 

Sir  Alexander  Armatrong,  K  C.B.,  seconded  the  motion. 

Mr.   Hlbbert   felt   i^ure  that  the   Directors  had   dono  all  they 
oould.     There  was,   however,  no  liccount  of   expenses  of   marm 
facturing,  and  he  asked  whether  manufacturing  whh  cnrricfl  on  at 
a  loes.     The  (juestion  was  whether  it  was  worth  while  for  the 
Company  to  go  on. 

The  Chairman  did  not  like  to  bo  a  prophet,  but  ho  hoped  titey 
would  do  better  in  future.  Foreign  competition  had  proved  to  he 
more  than  ho  had  thought.  If  only  the  manufacturing  and  only 
the  expenaeit  on  the  other  side  were  considered,  they  were  working 
at  a  loss. 

The  motion  was  then  put  to  the  meeting,  and  was  nnanimously 
adopted. 

On  the  proposal  of  Mr.  J.  B.  Bnoklngham,  seconded  by  Mr. 
A.  B.  B*k«r,  the  Chairman  and  Mr.  H.  Grtiwing  were  ro-olecbed 
chairman  and  director  respectively. 

Some  discussion  then  took  place  as  to  the  advisability  of  having 
two  auditors,  and  eventually  Mr.  J.  G.  Griflitha  was  appointod, 
Mr.  A.  E.  Green  not  being  re-elected. 

A  vote  of  thanks  to  the  Chairman  brought  the  proceodings  to  n 
cloeo. 


NEW  COMPANIES  REGISTERED. 


ELMORE'S  WIRE  MANUFACTURING  COMPANY. 

An  extraordinary  general  meeting  of  the  j^hareholderei  in 
Elmore*8  Wire  Manufacturing  Comi>any  was  held  on  Monday  at 
Winchester  House,  Old  Broad-street,  under  the  presidency  of  Mr. 
J.  J.  Atkinson. 

The  Cbalrmon  said  that  the  report  of  the  coramittoe  of  investi- 
Illation  appointed  by  the  general  meeting  of  the  shareholders  wan 
issued  in  April  last.  From  that  report  they  were  able  to  gather 
that  if  the  working  capital  retjuired  was  subscribed  there  was 
every  prospect  of  success  for  the  Com|>any.  The  Board  and  com- 
mittee jointly  made  an  is^ue  of  £'25,000  of  (i  jior  corit.  lirat  mort- 
«Lgo  debentures,  which,  however,  wore  insufficiently  subscribed, 
The  Board,  therefore  called  together  nearlv  t'X>  of  the  largest 
shareholders  of  the  Company,  and  laid  before  them  a  scheme^ 
which  was  contained  in  the  circular  of  May  31,  and  which  com 
mended  it«elf  to  them  for  adoption.  The  provisional  applications, 
however,  for  the  preference  shares  up  to  the  present  time  were 
comparatively  few,  and  this  fact  had  compelled  them  to  0{>en  up 
further  negotiations  with  other  parties  for  the  advance  of 
the  sum  reiiuirod  to  relieve  the  Comiiany  of  its  liabilities, 
amoanting  to  £15.000.  To  carry  out  these  negotiations,  how- 
ever, it  was  stipulated  that  the  Board  should  f^et  the  arldi- 
tional  capital  ror(uired,  and  for  that  purpose  ho  propoeod  the 
following'  resolution,  of  which  notice  bad  been  ^iven  :  "That 
16,500  unifisued  ordinary  shares  of  the  Company  be  issued,  and  be 
called  preference  shares,  entitling  the  holders  thereof  to  a  cumula- 
tive preference  dividend  of  10  per  cent,  per  annum  and  to  one-half 
of  such  remainini;  profits  of  the  Company  in  each  year  as  flhall  be 
applicable  to  the  payment  of  a  dividend  on  the  capital  paid  up  on 
the  shares  of  the  Company  other  than  the  founders'  shares ;  the  said 
preference  sharee  shall  bo  entitled  to  priority  not  only  as  to  divi- 
dend but  also  as  to  capital  on  a  dii«tribution  of  assets. 

The  resolution  was  carried,  with  one  dissonliont,  after  consider- 
able discussion. 


Herlonethahlre  Electric  Lighting,  Power,  mnd  AppUaac« 
Company.  Limited.  — Rc(;is'bcrod  by  Jordan  and  Sons,  1*20, 
Cbancerylane,  W.C.,  with  a  capital  of  £3,000  in  £1  shares. 
Object :  to  cany  into  effect  an  agreement,  made  May  26,  botwean 
A.  Hall  and  Co.  of  the  one  part  and  F.  H.  Hardy  on  behalf  of  this 
Company  of  the  other  part,  and  to  carry  on  too  business  cA  an 
electric  fight  and  fiowor  production  and  supply  company  at  I>(d- 
gelly,  Merionethshire,  and  elsewhere. 

Pioneer  Electrio  Carrtago  Company,  Limited.  - -Restored  I 
ReuKhaw,  Kekewich,  and  Co.,  'i,  Surtolk  lane,  E.C.,  with  a  capita 
of  £1^.000  in    £oO  sharoa.     Objoct :  to  develop  traction  and  pr 
pulsion  of  vehicles  or  carriages  on  tramways,  highways,  and  roadfll 
by  means  of  electricity,  and,   with  a  view  thereto,  to  carry  intoj 
effect  an  agreement  made  with  the  Electrical  Power  Storage  Com- 
pany, Limited.     There  shall  be  not  less  than  two  nor  more  than 
seven  directors  ;  the  first  are  to  be  elected  by  the  signatories  I 
the  memorandum  of  association.     Qualification,  £100.     RemoDi 
ration  to  bo  fixed  by  the  Company  in  general  meeting. 


BUSINESS  NOTES. 


lalington. — An  electrical  engineer  ia  required  by  the  Veatry  ( 
St.  Mary,  lFlin|;ton.     Particulars  as  to  duties,  etc.,  will    bo  foand 
in  an  advertiHeniont  on  p.  xvi. 

West  Ham.— On  Tuesday  night,  the  West  Ham  Town  Coanei] 
lulopttid  the  report  of  n  committee  in  favour  of  a  scheme  for 
lighlinj;  the  Ptroetf*  by  electricity. 

fersonaL— Mr.  Reginald  S.  Wallia  Jones*  A.M.I.C.E.  and 
M.I.E.K.,  lins  ioinod  the  st-afT  of  Messrs.  Kincaid,  Waller,  and 
Manville,  consulting  engineers,  of  29,  Great  George -street,  West- 
min.-itor. 

Western  and  Brazilian  Telegraph  Company. — The  receipts  of 
the  Western  and  Hra/ilian  Telegraph  (Company  for  the  iiost  week, 
after  deducting  17  i>crcont  payable  to  the  London  Platino- Brazilian 
Conijtany,  were  £*27tt8. 

Veadon.— At  the  meeting  of  the  Yeadon  t>ocal  Board  last  week 
it  wae  decided  to  accept  the  offer  of  Messrs.  Andrews  and  Preooe, 
Bradford,  to  furnish  an  estimote,  free  of  cost,  of  a  scheme  of 
lighting  Vendon  by  moans  of  electricity. 

City  and  South  London  Railway  Company. — The  receipt*  for 
the  week  ending  Juno  11  were  £759,  ogamst  £745  for  the  same 
I>eriod  \anl  year,  or  an  increase  of  £14.  The  total  receipts  for  IM93 
ehow  an  mcroaso  of  £1,6.^8  over  thoso  for  the  corresponding  period 
of  189-2. 

Japan.— Wo  learn  that  over  a  dozen  electric  light  oomponiea 
have  already  been  started  in  Ja[)an,  and  that  others  are  being 
formed.  It  is  stated  that  the  Jai^anese  VVar  Department  have 
arranired  to  adopt  electric  lighting  on  the  coast  fortiticationa,  for 
use  in  time  of  war. 

Blackpool  Trams.— The  electric  trams  are  running  better,  and 
breakdowns  have  been  leas  frequent.  If  a  further  installation  of 
olectrioiiy  in  the  town  can  improve  the  service,  it  is  hoped  this 
will  bu  ftoun.  There  it*  a  movement  for  starting  the  running  of 
Iho  trams  on  Sunday. 

Lighting  of  Monaco.  —The  Administrative  Council  of  Monaco 
has  decided  to  introduce  the  electric  light  in  the  most  important 
thoroughfares.  About  SOO  arc  lamps  of  varying  candle-powers 
arc  to  be  put  up,  and  Messrs.  Schuckert  and  (^o,  are  carrying  out 
rhc  installation,  which  is  to  be  in  operation  in  October. 

Newcastle  Olympin. — A  huge  building,  to  be  called  the  New 
OlymiJia,  i--^  to  be  erected  for  public  meetings  at  Newcastle  The 
buil^ling  will  bo  lighted  bv  gas  and  electric  light,  and  all  work 
throughout  will  be  carried  out  to  the  satit^faction  of  tho  city 
engineer.     The  architects  are  Messrs.  Oli\or  and  Leesou. 

Banley. — Out  of  4>4  applic^mts  for  the  post  of  electrioai  <    _ 
to  the  Hanley  Town  Council,  the  General  Purposea  Committed 
selected  four,  who  appeared  before  and  were  questioned  as  to  th«ir 
qualifications   and    ex[)orienco   by   the  Council.     Mr    Oeorge  H, 
C-ottani,  of  London,  was  appointed  at  a  salary  of  £200  a  year. 

Oswestry.  -Tho  Town  Clerk  of  Oswestry,  at  tho  last  Town 
Council  meeting,  said  that  a  special  meeting  of  the  Genera 
I'urixises  Committee,  held  on  June  2,  ha<l  agreed  to  sanction  thd 
application  of  tho  Oswestry  Electric  Lighting  Company,  subject^ 
to  certain  terms  and  tho  matter  would  be  discussed  at  a  special 
meeting  of  the  Council  on  July  3. 

gwan  United. —The  Directors  of   the  Swan  United  CompanyJ 
have  resolvo<l  to  pay  an  interim  dividend  at  tho  rate  of  6  per  cenfi^T 

}>er  annum  in  reH{>oct  of  tho  t^ix  months  ended  March  31,  1893,  ttBM 
ollows  :    is.  9tl.  \toT  share  on  the  78.949  ordinary  shares  of  th*l 
comimny.   £3.    U)«.  paid  ;  and  *!•*  iki.  per  share  on   tho  !9,7'V) 
fully-jmid  ^harod,  freo  of  income  tax.     The  interim  dividend  wil(| 
be  naid  u[>on  tho  register  as  it  stands  this  day,  and  the  warmnU 
will  ho  JHflued  on  tho  '20th  inst. 

Conaotidated  Telephonto  Company. — This  Company  oaonod 
boofit  of  a  very  flourif^hmg  concern.  Its  balanoe-sneot,  indeed, 
shows  a  profit  of  £4,861,  but  of  this  only  £1,S48  is  from  maoulae- 
turing  account,  while  £2,713  hiks  been  received  from  a  sonroe 
which  has  run  dry,  though  it  may  bo  that  other  sources  hare  oot 
yet  been  taptx^d  to  their  fullest  extent.  We  should  like  to  see  the 
income  frum  manufacturing  higher,  the  Directors  getting  fuU  fees, 
and  less  dependence  upon  subsidiary  companios. 
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;e-wtwt.— We  understand  that  Me«Kr9.  Maw,  Son, 
eon  are  adoptincr  ^tn  installation  conmeting  of  a 
joree  power  Crosgfey  online,  dynamo,  and  K.P.o.  cellSf 
ing  of  their  extensive  prerniRes  in  Alderegate-slreet, 
le  arrangements  will  bo  very  complete.     Mr.  W.  H. 

M.I.M.E.,    of    London    and    Bristol,    U    consulting 

the  work. 

1  of  Klnamle  Llshthooso.  —  E%*idence  rott[>ectin(;  the 
it  in   comparison    with   the   now   ga«   lipht,    recently 

Dublin  Buy.  waa  laid  betore  the  council  of  the  Dublin 
Commerce  on  Monday  and  directed  to  be  fent  to  the 
acJe,  for  thu  infurmation   of   that   Bom-d.     Thin  wa*  in 

of  the  previouH  communication  to  the  Hoard  and  to 
iBe  authorities  sent  by  the  Chamber  expro^^tting  their 

0  the  improvement  of  the  li^jht  at  that  fftation. 

elApliones.— At  u  meeting  of  the  CnnlifT  I'tiblic  Works 
held  last  week,  the  boroug'h  enj^ineer  reported  that  he 

1  a  communication  from  tne  Xational  Telephone  Com- 
linp  him  that  that  ooni|)any  intended  layin(?  about  11M> 
iphone  wire  in  the  town,  and  asking  wliether  it  would 
le  to  have  the  wires  overhead  or  »mler^;round.  The 
nstructed  Mr.  Har[)ur  to  reply  sbatinc^  thnl  Lhc  under- 
n  would  bo  preferable.  This  was  all  the  bunine8«  of 
ef»t, 

ith, — At  tho  quarterly  meeting  of  the  Porbemoubh 
cil  lafit  week  a.  certificate  was  received  from  Meesra. 
Manvillo  for  the  jtaymont  of  £70f)  to  the  contractor  for 
I  of  the  electric  liKhting  station  in  Kunwharf  road,  on 
rork  c-tecutefl,  and  the  committee  recommended  thiit 
(H)  bo  paid  to  the  onpineer?,  Mesprs.  (Jarnott,  Waller, 
llo,  on  further  account  of  their  commi^ri'ion,  making, 
vious  payment  of  £2tK),   one-third  of  the  commiwion 

0  paid.     The  recommetidationH  were  adopte'l. 

. — A  Bill  to  confirm  certain  provisional  orderH  made  by 
jf  Trade  under  tho  Klectric  Lighting  Acta,  1882  and 
on  Thumday  loat  week  a»  an  unoppo&ed  measure  before 

chairman  of  Wayf  and  Means,  in  tho  Hou^e  of  Cora- 
ong    other**    waa    one    enabhiisj:    the    Cor|K>ration    of 

Bupnly  electrical  mwor  wilhiti  the  municipal  horough 
nof  tnodwtrictof  the TauntonRural Sanitary  Authority, 
ofs  having  been  given  on  behalf  of  the  Board  of  Trade. 
B  allowed  to  pass  through  the  committee  ata^,  and  in 
it  will  be  reported  to  tlie  Houae  for  third  reading. 
. — At  a  meeting  of  the  Tiverton  Town   Council   on 

loet  week,  an  interesting  letter  wan  read  from  Mr. 
'  augge^ting  means  for  introducing  the  electric  light  at 
fthout  burueniiig  the  rates.  He  a^kod  if  thoHe  who 
)  use  of  the  light  wore  able  to  form  a  guarantee  eocioty 
Ugh  to  undertake  the  roH[K>n»iibility  and  |»ay  Od.  per 
ft  next  three  year«,  would  the  Council  undertake  the 
would  vote  for  it  and  ihink  the  money  well  Mient.  He 
bo  join  the  guarantors  and  take  the  light  at  Uenaleigh, 
fraM  favourably  received,  and  referred  to  the  Electric 

%. — An  enquiry  by  Mr.  T.  Codrington,  an  inapector  of 
Government   Board,  wan   held  on   Wednos<lay   into  an 

1  of  tho  Town  Council  for  sanction  to  borrow  £8,200  for 
f  electric  li(;hting.  Mr.  Boxall,  who  repreMinted  the 
B,  §tated  that  two  lojins— of  i"i'2,5<K>  »ind  £8,500  reapec 
I  b«en  aanctioned,  and  an  emjuiry  ha<l  been  held  in 
I  third  loin  (for  £37,700),  but  o>ving  co  certain  modifi- 

tho  original  plana  and  eatimatcti  which  wore  found 
be  total  excesH  at  expenditure  on  tho  Brft  two  loana  had 
2.  I3a.  8d.  Tho  prcaout  a[>plication  wat*  for  sanction  to 
>ver  thii)  additional  outlay.  There  wiia  no  opposition. 
!•,— At  the  St.  iVlbana  City  Council  laet  week.  Coun- 
Blin  gave  notice  that  ho  would  move  at  the  next  meeting 
nittee  be  appointed  to  consider  the  matter  of  the  better 
,ihe  town.  At  Cholmeford,  whore  he  had  been  staying, 
>l&oet  succoaaful  eyatem  of  electric  light,  and  the  Wat- 
ritiea  were   taking  the  matter  up.     Considering  the 

of  their  Cathedral  and  of  St.  Petor'a  Church,  it  would 
[reat  thing  for  tho  Corixtration  to  got  the  lighting  of  the 
itr  own  handa  for  tho  tuture,  and  lo  follow  tho  example 
Dt  only  in  England,  but  throughout  the  colonics  and 
rorld.  He  waa  not  a  goa  company  shareholder^  and  he 
t  the  courage  to  move  a  resolution  on  the  subject  at  tho 

ie  CompAnles  and  Eleetrlo  Traotlon.— The  Joint 
I  of  the  Uousee*  of  Lord^  and  Commons  sat  on  Monday 
fthe  courae  of  procedure  in  relation  to  the  arrangement 
ft  clauaeB  for  telephone  and  oiher  companies  against  the 

of  electric  railways  and  tramways.  Lord  Croaa  waa 
firman,  and  the  committee  decide<l  to  ait  tit  die  in  duin 
Ifty  next,  Saturdays  excepted.  It  was  decided  to  admit 
kraaenting  the  Hailwaya  Aaftociation,  the  National  Telo- 
^ny,  electric  tramwaya  and  rnilwava,  electric  lighting 

And  the  municipalitiea  of  England  and  Scotland,  in- 
I  London  County  Council     At  the  first  meeting  of  the 

Sir  Courtenay  Boyle,  K.C.B.,  permanent  secretary  of 
of  Trade,  will  be  examined. 

hting. — Mr.  Altman  naked  the  chairman  of  the  Com- 
Bewera  at  last  week'a  meeting  whether  in  the  contr&ot 
0  with  the  City  of  London  Electric  Lighting  Company 
on  WAS  made  with  reference  to  the  supply  of  private 
Mr.  H.  H.  Rridgman  roplie<l  that  the  contract  re- 
Mu-ily  to  public  lighting,  but  there  wan  a  clause  pro- 
ktbe  ooDtractora  should  within  a  reasonable  time  supply 


electricity  to  privat*  consumers  within  a  certain  distance  of  their 
mains,  and  that  after  the  expiration  of  18  montha  they  should  lay 
down  sullicient  maint  to  enable  them  to  do  so  on  a  requisition  being 
signed  by  six  or  moreownera  of  property.  Failing  thie  the  com-  , 
pany  were  liable  to  a  penalty  of  40a.  a  day.  Mr.  Richardaon  followed 
thia  up  by  a  complaint  that  the  paving  hod  been  taken  up  for  tho 
aecona  time  in  Liverpool-street  and  still  remained  up. 

Daobet.— The  electric  light  installation  which  has  been  laid 
down  at  the  Manor  Hotel,  Dochet.  near  Windsor,  bv  Messrs.  Roger 
Dawson,  Limited,  under  the  BU|)erintendence  of  Mr.  A.  E  Farrow 
{now  reaident  engineer  of  the  Windsor  Electric  Light  Company) 
ri>  cun^iitting  engineer^  hoA  at  length  been  completi.'i^l,  and  haaj 
started  running.  The  plant  comprises  a  Croealey'a  "  Otto"  gas- j 
engine  (horizontal  ty|)e)  indicating  6 h. p.,  which,  obtaining  the  goa  . 
from  the  Slough  Com(>any'8  gos-mainH,  drives  a  "Taunton" 
dynamo  of  the  latest  pattern,  having  a  ca[>acity  of  30  am{jeres  ab 
an  E.  M.F.  of  65  volta.  There  are  *21  E.r.S.  accumulators, 
15  lamps,  and  the  dynamo  it*  fitted  with  two  flywheels,  to  run  in 
]>arallel  with  the  c«llr*  if  noceswiry.  There  are,  further,  an  ammeter 
in  the  charge  and  an  ammeter  in  the  discharge  circuit,  a  volt- 
meter to  show  the  E  M.F.  on  tho  dynamo  circuit,  as  well  as  at 
lam[>H,  with  two-way  switch,  and  an  automatic  excess-current 
alarm,  solenoid  ty|>e,  by  which  arrangement  if  more  than  30  am- 
peres are  taken  from  or  nut  io  the  accumulators,  a  warning  bell 
rings.     This  plant  suppUea  72  S-c.p.  lumps. 

Printing  Telograpb  Company  Bavaa. — Tho  statutory  meeting  i 
of  the  iVifiliti}^  Telcj^'raph  and  Construction  Company  of  thaj 
Agence  Hjivii**  wn»  hold  on  Wednesday,  Colonel  W.  J.  Engledue  ' 
in  the  chair.  The  chiiinnun  eaid  tliat  the  Directors  proceeded  to 
atlotniunt  on  12,177  shares,  repreaenting  £t)0,H85,  but  several  en b- 
Acriberfl  failed  to  pay,  and  tho  agreement  to  [lay  tho  inventor 
£7,000  in  cash  and  a  proportion  of  fully-paid  shares  fell  through. 
However  the  Directors  ac<juirod  the  patent  from  another  source 
without  (myment  of  cash,  It  is  thought  the  attempt  at  wrecking 
the  Company  eman»te<l  from  rivals  to  the  Agence  Hava*i  in  Paris. 
A  list  woi*  shown  giving  the  names  of  66  aubacribers,  fwiying  in  all 
a  yearly  rental  of  10j,70(Jf.  There  will  be  eetablished  fii)  machines 
in  10  circuits.  Mr.  <-.  CammoU  resigned  his  seat  on  the  Hoard, 
and  Count  Max  Holteiidcr  took  hie  place.  Sir  Augustus  Harria 
was  also  appointed  a  director,  The  coat  of  the  125  machines  and 
laying  cables  would  be  £10000,  and  it  waa  proposed  to  call  up 
£1  [>er  share  at  once  and  £1  in  two  months*  time.  A  vote  ol 
thanks  to  the  chairman  concluded  the  proceedings. 

WoodlioiiBe  and  Bawton.  — Mr.  F,  I).  Leslie,  receiver  and 
manager,  writing  from  SS,  tjueen  Vic  tori  a- street,  says  :  '*  Havin^l 
hiut  numerous  enquiries  oh  to  whether  the  business  of  Woodhouso 
and  Rawaon  United,  Limited,  is  still  being  carried  on,  I  take  this 
opportunity  of  informing  you  that  it  v*,  and  will  be  continued, 
under  xny  [>or8onal  aufMjrvision  as  receiver  and  manager  on  behalf 
of  the  debenture-holders  of  the  Comi>any.  I  also  beg  to  inforna 
you  that,  with  a  view  to  centralising  the  businesf,  I  nm,  with  the 
exception  of  (Jlaagow,  Birmingham,  Bradford,  Manchast-er,  and 
Kidsgrove,  closing  all  other  branches  throughout  the  United 
Kingdom.  This  will  enable  the  head  office  to  keep  in  direct  touch 
with  the  numerous  customers  of  the  Company  and  avoid  that 
delay  which  mu«t  noceaaarily  be  caused  by  correspondence  between 
the  branches  and  the  head  office.  Tho  works  at  Maucheeter  have 
recently  been  enlarged  by  new  machinery,  etc.,  having  been  put 
down,  and  I  am  pletiHed  to  say  that  tho  Com{)nny  is  now  in  a 
position  to  turn  out  work  thoroughly  and  promptly."  The  Com- 
[iany,  ho  adds,  are  open  to  quote  or  submit  aamploa  with  a  view  to 
the  fulfilment  and  continuance  of  orders. 

Bowneaa. — At  tho  latft  meeting  of  the  Bownees  Local  Board,  a 
letter  waa  read  from  Mr.  Fowkes,  as  representative  of  the  electric 
lighting  cnm|uiny,  relative  to  the  erection  of  an  extra  lamp  near 
The  Creon,  on  Rayrigg-road,  and  setting  forth  that  the  net  cost 
of  laying  the  cable  and  fitting  lamp  would  be  £18.  lOa.  Tho 
Chairman  said  it  had  been  considered  in  committee,  and  waa 
thought  a  somewhat  heavy  charge.  The  Clerk  stat'Od  that  Mr. 
Fowkes  was  bound  by  agreement  as  to  street-lighting,  and,  re- 
ferring to  the  agreement,  road  the  clause  whereby  Mr.  Fowkea 
undertook  to  light  the  whole  of  the  district  street  lamps  for  two 
years  it  a  cost  of  £H0  per  year,  and  to  pay  one-half  the  coat  of 
leHtling  lam^w  for  the  purpose,  the  Uoartl  to  pay  tho  remoining 
half.  Mr.  Harrison  considered  it  quite  time  something  should  be 
done  to  got  tho  street-lighting  into  operation,  which  hod  been 
promiaod  for  May  *20.  It  seemed  as  though  the  hotel  contracts 
were  more  beneficial  to  the  light  producers,  as  these  places  had 
been  regularly  lighted  for  aome  time  back.  Mr.  Brockbank  pro- 
posed that  the  clerk  be  instructed  to  write  to  Mr.  Fowkes,  requiring 
nim  to  have  the  arrangements  for  lighting  street  lamps  completed 
by  the  end  of  June,  which  waa  unanimously  agreed  to. 

BhafBald  —The  Parliamentary  Committee  of  the  Sheffield  City 
Council  have  conaideretl  a  letter  from  Mr.  T.  Scott-Anderaon,  59, 
WUkinaon-atreet,  Shotricld,  asking  whether  the  Corporation  would 
be  dia{Kised  to  consider  an  application  from  a  satisfactory  local 
syndicate  for  their  consent  to  parliamentary  powers  boing  sought 
for  the  establishment  of  an  electric  supply  compauy,  to  supply 
electric  current  for  public  use  in  tho  Broomhill  and  Ranmoor 
district.  A  letter  has  also  been  received  from  Mr.  S.  £.  Howell, 
stating  that  he  was  getting  out  particulars  of  a  scheme  for  elec- 
trically lighting  the  Elanmoor  district,  which  he  wished  to  lay 
before  the  committee  before  they  c%me  to  a  concluaios  on  the 
application  of  Mr.  Scott-Anderson.  It  waa  reaolved  :  *'  That  thia 
committee  are  not  indiapoeed  to  consider  any  applications  for  the 
consent  of  the  City  Council  to  powers  being  obtainerl  for  the 
supply  of  olectriciLy  within  the  limita  of  the  city,  and  that  Mr. 
Scott-Anderfion  and  Mr.  Howell  be  reiiucated  to  furniuh  details  of 
their  reepective  eyndicatee  or  schemes,  and  the  areas  they  propoeo 
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to  supply."  It  wae  decided  to  inform  the  Sheffield  Electric  Light 
and  Power  Company  of  these  applicatiooB,  to  give  theni  an 
opportunity  of  making  observations  thereon. 

Moffat, — At  the  meeting  of  the  Moffat  Town  Commiraionert, 

Mr,  Brown  submitted  a  report  by  Messrs.  Woodhouse  and  Hawson, 

electricRl  engineerp,  ("Jlasgow,  with  respect  to  the   lighting  of   the 

,  town   with  electric  light.     The  report  8tate<^   thut  by  using   tho 

CWater  power  obtainable  at  the  waterfall  at  SkoUywell,  on  the  Evan, 

'sutKnient  {lower  would   be  got  to  light  the  Rtreotn  of  the   town 

by  '2,000  c.p.   arc  lamps,  and  leave  to  be  i>old   to  private  persons 

light  eeitimated  to  be  worth  over  £1 ,900  a  year.  The  current  would 

^be  conveyed  for  the  first  mile  and  a  lialf  through  the  lielda  by  over- 

^^ead  wires,  and  for  the  last  half  mile  by  wires  laid  in   pipej>  atong 

the  public  road,  the  snme  method    being  followed   in  distributing 

the  current  through  the  town.     The  estimated  coat  for  tho  works, 

excliieire  of  those  re4]uired  in   the  ditttribtition  to  private  houses, 

was  slated  as  likely  to  be  a  little  over  £4,000.    The  report  was  left 

for  coneideration  at  next  meeting. 

LlTorpool  Overhead  Railway. —The  directors  of  the  Livorf>ool 
Ovorhea<l  Railwfty  Comptiny,  in  order  to  meet  tho  general  demand 
for  tho  etjuivalent  of  contract  tickets  on  other  railways,  have 
decided  to  sell  books  of  tickets  at  a  reduction  of  10  per  cent,  on 
amounts  over  £1.  This  will  prove  both  convenient  and  econo- 
mical to  iMLSsengerH  travelling  daily  on  tho  railway,  and  to  firms  who 
have  10  send  their  omploytis  fretiuenily  along  the  line  of  dock.H. 
S{)ecial  reduced  fares  wdl  also  be  arranged  for  laree  parties  of  excur- 
sionists. The  success  of  the  railway  is  now  fully  established,  nearly 
a  million  and  n  quarter  f>as.seugers  having  been  carried  sinco  the 
opening.  The  trains  have  been  run  witli  great  nunctuality,  as 
since  the  oi»ening  an  avemge  of  9.'<  {)er  cent  have  oeen  run  up  to 
time.  The  attention  of  the  directors  having;  been  called  to  the 
fact  that  the  carriages  were  not  sufficiently  ventilated,  %  trial  train 
has  been  fitted  up  with  new  ventilation  arrangements,  which, 
having  i>roved  satisfactory,  the  directors  have  given  orders  for 
the  whofe  of  the  trains  to  be  ventilated  in  a  similar  manner. 

Burnley. — Another  few  weeks  will  see  the  completion  of   the 

electric  light  at-ation  at  Burnley.      Nearly  two  miles  of  street  main 

"  re  laid  in  tho  principal  thoroughfares.     A  box  at  Bull  Corner  is 

>  the  main  distributing  point.  The  building  is  of  red  brick,  lofty 
and  roomy,  and  will  be  a  sinirular  contrast  to  its  not  altogether 
inviting  surroundings.  The  ongine-room  is  very  commodious. 
The  foundations  for  the  two  engines  and  machinery  are  completed, 
and   thoro  is  ample  space  for  a  third  set  Bhoulcf  the  demand  for 

[electricity  so  increase  as  to  render  an  extension  necessary.     The 

liravelUng  cranes  are  in  position,  ready  for  the  dxing  of  the  dynamos. 

'The  setting  of  the  boilers  is  nearly  finished,  tho  oconomutors  are  in 

position,   a  largo  square  chimney  is  gradually  showing  itself,  and 

the  roofs  of  the  building  are  receiving  the  Hniahing  touches.     The 

river  \»  conveniently  near  at  hand  for  supplying  the  boilers,  which 

have  been  furoished  by  the  Oldham  Boiler  Company,  and  will  bo 

fitted  with  Proctor's  patent  stokers.  The  Electric  Constniclion  Cor- 

Iporation,  of  Wolverhampton,  have  the  contract  for  the  dynamos, 

eleotricai    fittings,    and   accumulators,   (ireen    has  supplied    the 

economisers,  and  the  Callender  Comfiany  the  cables.     A  large  arc 

light  is  to  be  placed  at  the  obelisk  in  St.  James 's-street,  and  the 

I  Corporation  may  probably  erect  a  few  more  lamps  at  busy  corners. 

Mt  la  expected   that  the  light  will  be  eagerly  taken  up  by  the 

residents  and  shopkee|>erB. 

NewjKirt. — At  the  monthly  meeting  of  the  Newixirt  Free  Library 

Committee  the  Mayor  statea  that  the  Corporation  bad  committed 

themselves  to  electric  lighting,  and  that  it  was  only  a  ([uestion  of 

time  and  of  what  system  should  be  a&doptvd.       He  imagined  that 

[the  library  would  be  one  of  tho  first  institutions  to  adopt  the 

'electric    light,   because    the    books   in    the   lending    department 

would  be  thereby  preserved.      M**.  Burgoee  Hughes  said    that  the 

beat  generated  by  the  ga.'f  was  at  present  rotting  the  buildtngH. 

Mr.   <t.    H.    Llewellyn,   solicitor,    who  has    had   a   oonaiderable 

experience  in  electrical  matters,  has  been  discussing  the  scheme 

for  lighting  the  town  of  Newjx)rt  by  means  of  electricity.     He 

thinks,    instead   of    the    low-tension    continuous  current   system 

which,  it  is  presumed,  will  be  a<lopted  by  the  Corporation,  wno  are 

I  committed  to  the  new  iltuminant,  the  system  which  appears  to  him 

I  as  the  best  for  the  economical  distribution  of  electrical  energy  over 

I  largeareas  is  the  high-tension  continuous  current  generating  1,1HH^ 

>  voltfl  at  a  central  station,  and  traiiFiforming  to  l(M)  volts  by  nieivn^ 
of  motor  dynamofl  at  suitable  Hub-Biations.  The  eystem  has  been 
tried  with  success  at  other  places,  notably  Nottingham  and  Oxford, 
ll  would  be  prudent  to  allow  a  company  to  supply  the  plant,  and 
after  they  have  made  the  project  a  success  transfer  to  the  Corpo- 
ration  their  undertaking  ufxin  being  reimbursed  their  proper  out- 
lay capitalised  at  o  per  cent. 

Whitehaven.— The  Whitehaven  Town  and  Harbour  Trust  have 
affixed  their  seal  to  a  bond  to  tho  Cumberland  Union  Bank  for 
£l,r)(K)  on  electric  lighting  capital  account.  At  the  Uat  monthly 
meeting,  the  minutes  of  rhe  Kleotric  Lighting  Committee  stated 
that  on  May  24  the  surveyor  was  instructed  to  communirate  with 
Dr.  Uopkinson  with  reference  to  the  prejjaration  of  rules  and 
regulations  for  installations  to  private  bouses.  The  surveyor 
suDmitted  plan  for  accumulator-room,  and  was  instructed  to 
advertise  for  tenders  for  erection  of  same.  On  May  31  tenders 
were  opened  and  considered  for  accumulator-room  at  the  electric 
light  station  from  Mr.  R.  S.  Cousins,  Mr.  Jonathan  Young,  and 
^lessrs  J.  S.  and  J.  Glaister.  and  it  was  recommended  that  the 
tender  of  Mevra.  GUister,  being  tho  lowest,  be  accepted.  The 
Chairman,  in  moving  the  confirmation  of  the  minutes,  said  that 
the  work  generally  with  regard  to  electric  lighting  was  pro- 
ereasing  very  satisfactorily.  Somewhat  over  a  mile  o!  the  main 
had  been  laid,  and  although  at  the  commencement  of  tho  work 
the  pro^reic  was  slower  than  they  expected  it  to  be,  the  men  were 
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now  getting  accustomed  to  the  part  of  the  work  which  had  bsen 
new  to  them,  and  he  had  no  doubt  they  would  get  the  work  well 
advanced,  if  not  fiDished,  by  July  1,  when  the  term  mentioned  in 
the  contract  ended.  The  contract  for  the  building  of  the  accumo- 
lator-house  hatl  been  let,  and  the  tonders  for  the  accumalatora 
themselves  were  to  bo  in  on  Wednesday,  so  everything  in  connec- 
tion with  the  hght  was  in  a  fair  way  of  progression.  Mr.  Hastwell 
seconded  the  motion,  and  it  was  agreed  to. 

Bomloy  Town  HalL  ^The  preliminary  arrangements  for  lighting 
the  Burnley  Town  Hall  with  the  electric  light  are  now  practically 
completed.  Over  four  miles  of  wire  have  been  used  in  this 
insUlhition.  The  work  has  been  done  thoroughly  and  satisfactorily 
under  the  flu|>ervi8ion  of  Mr.  Bldsar  H.  Berry,  A.Inst.E.L. 
(district  manager  for  Messrs  J.  E.  Spagnoletti  and  Crookes,  of 
London,  Burnley,  and  Sheffield).  Every  room,  from  the  banuueiing- 
room  at  the  top  to  the  i>olice  cells  at  the  bottom,  will  be  lighted^ 
Throughout  the  building  thoro  are  241  switches  and  207  ceilir'" 
roses  (a^mrt  from  fittings),  and  some  -IW  lamps  will  supp! 
the  gas.  Tho  system  is  divided  into  two  circuita  — 
for  tiie  Town  Hall,  and  another  for  the  police  doi»artmenL 
Each  has  a  main  switchboard,  and  there  are  nine  distributing 
boarrlH  with  the  various  circuits  running  from  them.  Special 
atlention  has  been  fwjid  to  the  suite  comprising  the  Ma3'or>  pftfj 
lour,  the  reception-room,  tho  CounciLchambor,  and  the  landinj 
In  all  other  parts  of  the  building  the  wires  are  earned  in  oui 
casings,  here  they  are  placed  inside  the  walls,  and  the  ewii 
board  has  been  removed  to  an  out-of-the-way  place  in  order  tl 
nothing  incongruous  may  disturb  tho  elaborate  decoration  whii 
the  rooms  are  receiving.  As  showing  the  attention  which  haeboen 
iMtid  to  ovory  detail,  it  may  be  mentioned  that  provision  has  even 
been  made  for  an  electric  cigar  lighter  in  the  smokeroom.  The 
work  in  the  large  police  court  will  comprise  four  oight-lamp  elec- 
troliers, in  place  of  the  targe  gas  fitandards,  in  addition  to  several 
standards  on  the  magistrates'  bench,  If,  as  is  hoped,  the  current 
can  be  transmitted  from  tho  electric  lighting  station  within  six  or 
seven  weeks,  the  Town  Hall  will  probably  be  thej  first  building  to 
use  the  illuminant. 

Birmtngham  Central  Tramways —The  following  clear  letier 
to  the  e<iitnr  of  the  Daily  Pott,  from  Mr.  Joseph  Kincaid,  37, 
Waterloo-street,  Birmingham,  engineer  to  the  Birmingham 
Central  Tramways,  will  bo  re^d  with  interest  at  the  present  state 
of  electric  traction:  "Sir,  my  attention  has  been  called  lo  a 
statement  in  the  Shareholders'  Association  re^iort  of  the  2nd  inst. 
that  tho  directors  were  advised  against  the  expenditure  which  tbey 
incurred  for  working  tho  Briatol-road  tramways  by  electricity, 
and  to  the  letter,  of  the  5th  inat..  published  by  my  colleague  Mr. 
IVit^ihard,  contradicting  that  statement.  I  think  it  is  due  both 
to  the  directors  and  to  the  engineers  of  the  Birmingham  C'entr^ 
Company  that  aorao  fuller  explanation  should  be  made  in  t'  "^ 
matter.  In  1888  0  the  directors  had  to  decide  how  the  traffic 
tho  Bristol-iroad  should  be  worked.  They  could  not,  for  very 
sufficient  reasons,  adopt  either  horses,  or  steam  en ginea,  or 
electricity  by  overhead  wires,  and  they  had  to  choose  between 
the  cable  system  or  the  accumulator  system.  The  exjierience 
obtained  of  cable  traction  showed  that  the  cost  of  applying  it  to 
the  Bristol-road  would  be  about  £80,000,  which  would  bo  about 
£40.000  more  than  the  estimated  cost  of  the  accumulator  system. 
It  was,  therefore,  necessary  to  consider,  first,  whether  the  traffic 
which  was  then  estimated  to  be  available  on  the  Briatol-road 
would  justify  an  additional  capital  expenditure  equivalent  to, 
say,  £'2,000  a  year  ;  and,  secondly,  whether  the  company  were  in 
a  position  at  that  time  to  raise  such  a  large  sum  as  £80,000  for 
this  purpose.  These  quoations  the  directors  considered  very 
anxiously  :  and  in  %*iew  of  the  rapid  improvements  being  then 
made  in  electric  traction  they  decided  to  adopt  the  system,  not 
only  as  having  a  smaller  Hrst  cost,  but  one  which  did  not  inroh'e 
the  large  ciipenditure  on  tramxray  construction  which  is  special  to 
the  cable  system.'* 

aonthampton.  — A  ihree-ton  electric  crane  is  now  in  regular 
work  on  the  town  quay,  unloading  the  vessels  of  the  Clyde  Ship- 
ping ComiMiny  as  they  come  in,  and  the  second  crane  will  be 
erected  very  shortly,  being  now  almost  complete.  The  maximum 
speed  of  lifting  of  the  crane  is  200ft.  per  minute,  and  by  the  speci- 
fication the  slewing  is  lo  be  400ft.  per  minute  ;  on  teat,  however, 
the  crane  slewed  at  the  mte  of  520ft.  per  minute.  The  motors  are 
capable  of  regulation  to  lift  and  slew  at  any  speeds  leas  than  the 
maximum  above  stilted.  For  lifting,  a  Statter  motor,  abeorbioj 
200  vol  td  and  capable  of  {jossing  225  amperes,  and  making 
rex-olutions  i>cr  minute,  is  used.  This  motor  runs  continuoi 
and  drives  tnrough  worm  and  worm  wheel,  the  former  running  _ 
an  oil  bath.  In  regular  work,  lifting  lOcwt.  to  20cwt.  loads,  tbi" 
average  current  taken  by  this  motor  is  about  50  amperes.  To  lift 
and  lower,  the  worm  wheel  is  put  in  and  out  of  gear  with  the  barrel 
by  means  of  a  Lindsey  transmitter,  worked  by  a  lever  placed  on  the 
driving  platform.  On  this  platform  there  are  three  levers.  The  one 
to  the  transmitter  for  lifting  and  lowering  is  worked  by  the  dri 
with  his  right  hand.  On  his  left  there  is  a  similar  lever,  whieli 
works  the  combined  reversing  and  regulating  switches  coiitroU: 
the  slewing.  Also  on  his  left  is  another  lever  working  a  simf 
switch  for  the  lifting  motor.  This  latter  switch  is  introduced 
account  of  the  well-known  fact  that  all  mochanical  clutches, 
however  well  they  may  work  as  a  rule,  are  liable  to  becoms 
jambed,  and  accidents  fi-equently  happen  with  steam-cranes  from 
this  cause  With  this  crane,  should  tho  transmitter  stick,  the  driver 
can  at  once  stop  his  motor  by  the  switch  Sparking  at  the  switch, 
both  for  lifting  and  lowering  and  for  slewing,  is  taken  up  between 
two  carbon  points,  and  there  is  no  appreciable  sparking  on  the 
switch  contacts  themselves.  Theseawitches  are  so  arranged  that  the 
movement  of  the  lever  follows  to  some  extent  that  of  the  losdi 
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and  it  is  tlierefore  easy  (or  the  driver  to  recognise  from  the  poaition 
of  his  load  what  movement  he  should  make  with  his  lever.  To  lift 
hid  load  the  Bwitch  is  driven  forward,  and  to  lower  it  is  pulled 
backward.  The  middle  position,  which  is  determined  by  a  cliclc 
catch,  is  the  position  of  rest.  For  the  slewinf^  motion  the  mid 
position  of  the  switch  corresfwnds  with  the  poaition  of  rest,  and 
forward  or  backward »  to  right  hand  or  left  hand,  slewing  is 
marked  by  arrows.  A  powerful  bond  brake  is  provided,  and 
0[.»erated  by  a  foot  lever,  and  in  addition  there  is  a  magnetic 
brake  which  acts  and  holds  the  load  in  case  the  supply  of 
current  to  the  crane  should  cease  at  the  moment  that  the  load 
is  bein^  lifto^Z.  The  slewing^  motor  works  at  an  E.M.F.  of 
2()0  volts,  and  has  a  capacity  of  50  amperes.  The  average 
carrent  re<|uired  to  slew  is  from  15  to  20  amperes.  The  current 
for  driving  the  cranes  is  suupliod  by  the  Southampton  Electric 
Light  Company,  and  is  l&\  throuKh  special  mains  laid  down 
along  the  quay  to  a  pair  of  overhead  conductors  of  silicium  brorj/.e 
wire.  The  current  from  the^e  is  collected  by  two  clam|nng  blocUa 
V'hich  are  arrnngcxl  in  tho  grtntry.  The^e  grip  the  conductors 
fix-mly,  tho  pressure  being  supplied  by  a  screw.  The  same  action 
locks  the  travelling  gear  of  the  crane*  and  renders  it  im|>08j*iblo 
for  the  crane  to  be  moved  until  the  clamps  have  been  slackeue<l  on 
the  conductors.  This  gear  is  controlled  by  a  hand-wheel  which  is 
easily  accessible  from  the  top  platform  of  tho  gantry.  The 
current  is  led  from  the  clamping  blocks  in  a  liard  wood  channel  to 
the  centre  pivot  of  the  crane.  The  pivot  is  of  steel,  and  is  bore*! 
through  to  carry  the  leads.  On  the  head  of  the  crane-pin 
a  pair  of  collector  rings  arc  placed,  and  from  them  the 
current  is  led  to  the  switcnboard.  This  switchboard, 
which  ia  additional  to  the  starting  switches  before  do- 
scribeti,  is  Hxed  in  the  cabin  on  tho  left-hand  side  of  the 
driver.  It  contains  an  amiiere-meter,  and  the  main  switches  and 
fuses  for  the  lifting  and  slowing  motors,  together  with  switches 
for  six  lamps  which  are  employed  to  light  tho  crane  cabin  and  to 
throw  light  upon  the  loads.  The  lamps  for  the  latter  duty  are 
fixed  in  a  reflector  attached  to  rhe  jib.  The  cranes  have  been  con- 
structed to  the  fl^)ecitication  of  Mr.  J.  G.  W.  Aldridge,  tho  elec- 
trical en^^neer  to  the  Harbour  Commissioners,  by  Messrs.  Statter, 
working  in  conjunction  with  Messrs.  Stothert  and  Pitt,  to  whom 
was  ontrunted  the  building  of  the  gantries  and  the  crane  gearing, 
Cork  Tramways. —At  the  meeting  of  tho  Standing  Committee 
of  the  Cork  Town  Council  last  week  the  scheme  for  an  electric 
tramway  was  sanctioned.  Mr.  Giltinan  read  the  following  report 
on  the  tramway  scheme  from  Mr.  M.  J.  M^Mullen,  the  city 
engineer  :  '*  I  t>eg  to  report  that  in  accordance  with  your  instruc- 
tions I  have  had  a  conference  with  Mr.  Fraser,  engineer  to  the 
Cork  Tramway  Company,  with  roforonco  to  the  applicntton  of  tho 
company  for  the  sanction  of  the  Corporation  to  the  amendment  of 
the  original  scheme  by  the  substitution  of  electricity  for  horses  as 
the  motive  power.  As  regards  the  motive  power,  the  company 
propose  adopting  the  system  of  overhead  wires,  and  tbev  urge,  and 
with  great  reason,  that  the  underground  system  would  be  unwork- 
able in  this  city,  owing  to  the  low  leveS  of  tho  principal  streets, 
and  the  sanitation  of  the  Bubjioil  by  the  tidal  waters,  which  were 
in  some  instances  to  within  6in,  of  tlie  sLreet-level.  Mr. 
Fraser  has  pointed  out  to  me  the  various  places  in 
which  it  is  contemplated  that  the  posts  should  be  placed  — 
some  in  King-street,  adjoining  Ship-street,  and  in  Patrick- 
street,  from  the  Mathew  Statue  to  Princes-street.  The  promoters 
propose  that  these  posts  shall  be  placed  at  either  side  of  the  street, 
about  20ft.  a)>art.  But  in  the  portion  of  Patrick-ntroet  and  King- 
street  I  ha^e  mentioned,  they  intend  placing  them  in  the  centre  of 
the  roadway.  Mr.  Fraser  has  also  informed  me  that  it  was  intended 
that  the  maximum  potential  of  the  current  through  the  head  wires 
should  be  500  volts,  and  this  I  do  nob  conBtder  excessive,  or  in  any 
way  attended  with  danger  to  the  workmen  and  others  who  may  comein 
contact  with  the  wires  whilst  charged  with  electricity.  The  great 
objection  to  the  overhead  system  is  flhat  in  many  places  the  wires  are 
placed  at  fcuch  a  low  level  as  to  prevent  the  pasHage  of  a  fire  escape 
through  the  streets.  Another  objection  is  tnat  tne  posts  in  some 
instances  obstruct  the  footways,  and  are  of  an  unsightly  appear- 
ance. If  these  objections  are  got  over,  and  if  the  maximum  ftoten- 
tial  be  limited  to  500  volts,  I  see  no  reason  why  tho  committee 
should  withhold  their  sanction  from  the  proposed  amendment  in 
the  scheme,  but  such  sanction  should  not,  in  my  opinion,  be 
granted,  save  upon  the  following  terms :  (a)  The  maximum 
|.>ot«ntial  of  the  current  should  bo  limited  to  500  volts; 
(it)  the  wires  should,  under  no  circumstances,  be  fixed  ut  a 
leaser  height  from  the  roadway  than  24ft.  ;  [r)  The  polea 
should  be  ornamented  in  structure,  of  a  design  to  be  ap- 
proved of  by  the  Corporation,  and  made  of  cast  or  wrought 
iron  :  (d)  no  poles  should  be  permitted  to  bo  erected  in  Marl- 
borough-streot,  but  the  prouiotera  should,  in  view  thereof,  be 
ullowed  to  use  wall  biuckets,  subject,  uf  course,  Lo  their  obtaining 
the  consent  of  the  owners  of  the  houses  upon  which  brackets  may 
be  placed  to  the  erection  of  the  brackets  ;  (e)  the  positions  of  the 
several  poles  should  be  subject  to  the  approval  of  the  city  engi- 
neer; {/)  tho  promoters  should  undertake  to  permit  tho  Cor|x>ru- 
tioQ,  in  case  they  should  at  any  future  time  undertake  the  lignLing 
of  the  city  by  electricity,  or  any  company  who  should  undertake 
the  public  lighting  by  agreement  with  tho  Cor^mration,  to  use  for 
that  purpose  any  poles  or  brackets  which  may  bo  erected  by  the 
tramway  company."  Mr.  Hungerford  asked  whether  it  was 
agreed  that  the  Corporation  should  get  possession  of  the  poles 
from  the  tramway  company  when  they  should  at  any  time  decide 
on  lighting  the  city  by  electricity.  Mr.  J.  Walter  Bourke, 
solicitor  (who  appeared  on  behalf  of  the  tramway  company),  said 
this  was  80,  and  that  by  using  tho  electricity  as  tho  motive 
power,  they  would  be  promoting  further  work  in  the  city.  The 
report  of    the  engineer  was   conformable  to  the   arrangements 


which  Mr.  Fraser,  engineer  to  the  company,  had  entered 
into  with  Mr.  M'Mullen.  In  Marlborough-street  thev  should 
use  small  brackets  on  the  houses  instead  of  poles.  Sir  John 
Scott  asked  would  the  Corporation  receive  any  rent  in  return 
for  allowing  the  tramway  company  the  use  of  the  streets? 
Alderman  Horgan  said  that  they  ought  to  be  verv  well  satisfied 
when  they  are  getting  over  three  miles  of  streets  block  paved  by 
the  company.  Sir  .John  Scott  sai<i  there  were  now  bo  many  posts 
erected  through  the  city  that  really  the  Corporation  should  receive 
some  recompense.  Mr.  Keatinge  then  moved  that  the  application 
be  granted,  provided  that  the  condition**  suggestefl  by  the  city 
engineer  in  tnere|X)rt8houId  becompliod  with.  Mr.  Rahillyseconded 
themotion.  Afterdiscu8sion,on  tho  motionof  the  Mayor  it  was  unani* 
mously  decided  to  grant  the  permission  to  construct  the  main  line. 
Mr.  Keatinge's  motion  was  then  withdrawn.  The  Mayor  moved  as  a 
further  amendment  that  permission  should  be  granted  to  the  Board 
to  substitute  electricity  for  horse  nower  as  the  motive  force,  and 
that  the  words  relating  to  tho  Marlborough-street  part  of  the 
scheme  nhould  bo  omitted.  This  was  carried  by  the  chairman's 
casting  vote.  The  Mayor  was  astonished  that  there  should  have 
bean  so  much  opiKisition.  It  was  surprising  that  they  would  not 
all  accept  the  block  paving  of  over  three  miles  of  the  streets,  from 
the  <!reat  Southern  and  Western  Railway  to  the  Muskerry 
terminus.  Mr.  Bourke  thanked  the  committee  on  behalf  of  the 
Board.  The  chairman  was  glad  the  scheme  had  been  passed,  and 
he  hoped  they  would  begin  at  it  at  the  earliest  opportunity. 
.Alderman  Horgnn  satd  he  was  sure  they  would. 

Btafford  —  At  the  monthly  meeting  of  the  Stafford  Town 
Council,  the  Electric  Lighting  Committee  in  their  report  stated 
that  pursuant  to  the  order  of  the  Town  Council  of  December  6, 
KS92.  they  had  obtained  from  Mr.  Bell  a  very  able  and  exhaustive 
report  as  to  electric  lighting  for  tho  borough,  but  before  sub- 
mitting a  scheme  to  tho  Council,  they  recommended  that  they 
should  bo  emi>owered  to  submit  Mr.  Bell's  report  to  an  electrical 
engineer,  anrt  obtain  his  opinion  upon  it.  and  they  asked  the 
Council  to  authorise  them  to  ex[jend  such  suras  of  money  as  might 
be  necessary  for  the  purpose  of  obtaining  such  au  opinion,  and 
defraying  all  other  exi>ense8  of  prenaring  a  scheme.  The  com- 
mittee added  that  Mr.  Bell  himself  was  desirous  of  having  his 
views  and  recommendations  coMBidered  and  reported  upon  by  an 
electrical  engineer  of  acknowle^Jged  [>osition.  Alderman  W.  H. 
Peach  moved  the  adoption  of  the  re[X)rt,  and  explaine<:l  that  the 
coramittoe  had  decided  upon  this  course  after  very  careful  con 
sideration,  as  they  felt  it  was  imperatively  necessary  that  the 
greatest  care  should  be  exercised  by  theC^ouncil  before  committing 
themselves  to  what  might,  if  not  well  considered,  prove  a  disas- 
trous failure.  In  clortric  Lighting,  there  was  no  best  system. 
What  was  the  best  system  mr  one  place  was  not  tho  best  for 
another  place,  in  some  towns  high  tension  was  requited,  and  in 
other  towns  low  tension  was  more  desirable.  It  was  in  order  that 
no  [>os8ible  mistake  might  be  made  that  the  committee  asked  the 
Council  to  sanction  the  apiraintnient  of  an  electrical  engineer. 
They  were  not  casting  the  least  doubt  upon  the  report  they  hod 
already  received.  Th«y  htu)  tho  highest  opinion  of  Mr.  BelPs 
abilitv,  both  as  an  electric  and  a  gas  engineer,  but  in  order  that 
everybody  might  be  i^tisfied  that  the  proper  thing  was  being 
done,  they  asked  the  Council  to  sanction  the  course  recommended 
by  the  committee.  Mr,  Wormal  seconded  the  adoption  of  the 
report.  Mr  Johnson  urged  that  the  Council  shoulil  have  some 
idea  given  to  them  of  the  scheme  that  was  to  be  submitted  to  the 
expert.  He  asked  if  the  Council  would  be  in  any  way  pledged  to 
the  scheme  as  to  the  area  of  tho  electric  lighting  or  the  expendi- 
ture. Mr.  Gibson  considered  that  the  refiort  ought  to  bo  in  the 
hands  of  every  member  of  the  Council.  He  contended  that  the 
main  streets  were  as  well  lighted  as  there  was  any  need  for,  and 
that  nothing  was  to  be  gained  by  the  electric  light,  while  it  might 
land  them  ia  an  expenditure  of  from  f.'JO.OOO  to  i;35,000.  Some 
im|iortnnco  was  attached  to  the  fact  that  tho  lipfht  was  wantod  for 
the  new  County  Council  buildings,  but  he  pomtcd  out  that  the 
County  Council  did  it;^  work  in  the  day  time,  and  that  tho  offices 
would  not  be  open  ab  night.  He  moved  **  That  the  diiicugsion  be 
adjourne<t  forone  munth,  and  that  in  the  meantime  the  rei>ort  be 
placed  in  the  hands  of  the  Council."  Alderman  Lloyd  seconded 
this  amendment.  While  he  believed  that  the  electric  light  was 
the  light  of  the  future,  he  thought  this  matter  hod  come  upon 
thorn  at  an  unfortunate  time,  whon  they  were  compelled  to  deal 
with  a  c[uostion  of  great  importiince  to  tho  health  of  the  town  in 
the  sewage  scheme.  He  pointed  out  that  Birmingham,  with  all 
its  great  resources,  and  maktne  its  own  gas,  had  not  opposed  the 
introduction  of  the  electric  lignt  by  a  company,  while  at  Leaming- 
ton the  adoption  of  the  electric  light  by  the  Corfxiration  hod  been 
a  total  failure  in  the  public  streete.  He  also  urged  that  as  the 
electric  light  at  Stafford  was  to  be  confined  to  a  certain  area  of 
the  towu»  the  Council  were  legislating  in  this  matter  only  for  a 
few.  The  Town  Clerk,  replying  to  Mr.  Johnson's  question,  said 
the  Council  would  not  be  committed  in  any  way  whatever  by  the 
expert's  report.  The  Mayor,  also  replying  to  Mr.  Johnson,  said 
there  was  an  estimate  as  to  the  expenditure,  but  it  was  merely  an 
estimate,  and  might  be  modified  in  anv  way  or  the  expert  might 
veto  the  whole  scheme.  Alderman  W.  reach  considered  it  would 
bean  abaurtl  policy  to  allow  a  private  company  to  come  in  and 
interfere  with  their  monojxjlv.  Ho  thought,  nowever,  that  the 
committee  would  do  well  to  allow  all  the  members  of  the  Council 
to  see  the  report  and  adjourn  the  question  to  the  next  meeting  of 
the  CounciL  Mr.  C.  H.  Wright  urged  that  it  would  be  unfair  to 
Mr.  Bell  to  have  his  report  made  public  at  present,  as  it  might  b« 
subject  to  great  aherationa  hereafter.  He  did  not  think  there 
would  be  any  objection  to  a  member  of  tho  Council  seeing  it 
privately.  Alderman  W.  H.  Peach,  in  replying  to  some  of  thf 
criticiJtmB  which  had  been  made,  said  that  the  area  was  fixed  by 
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the  Loc*t  Government  order,  and  it  w&s  that  area  to  whicb  the 
•  report  referred,  and  to  nothing  else.  With  regard  to  the  expendi- 
Jture,  the  scheme  was  not  fixed,  and  until  the  scheme  was  decided 
lupon  no  tendor*  could  be  obtained.  Referring  to  the  cost  of  the 
Bworks.  he  said  if  their  predecessors  harl  taken  up  the  manu- 
ctaro  of  gas  when  it  was  first  introduced  to  Stafford,  they  would 
have  saved  J£dO,000  of  the  ratepayers'  money  which  was  afterwards 
spent  in  the  purchase  of  the  gasworks.  With  regard  to  Loaminfir- 
ton,  he  said  in  that  town  a  totally  wron^  system  was  adopted,  and 
the  committee  wiahed  to  avoid  anything  of  that  sort.  They 
wanted  to  submit  a  perfect  scheme,  and  he  believed  the  course 
they  were  taking  wa^*  the  best  which  ftensible  business  men  could 
adopt.  A  divi;^ion  beinj;  taken,  seven  vot«d  for  the  amendment 
and  14  against,  and  the  report  was  then  adopted. 


PROVISIONAL  PATENTS,  1893. 


1 10860. 

10887. 

10S8S, 
10937. 
10942. 

K09tt3. 

10»76. 
10987. 
10993. 
11069. 


110H4 
U09i 

11,U99. 

1U05. 

11106. 
XU07. 

11108. 

11122. 

11143. 

11168. 
11176. 

11177. 


Joe  5. 
Improvemeatfl  In  or   relating   t«t  are    lamps.      ^Vi]frid 

Swanwick    Boult  and   Cedric   Randal   Boult,   .^'23,  High 

Holborn,  London. 
An  Unproved    system    of  town    sewage    disposal    oom- 

Mned  witb    prodactlon    of   electrical    supply,  and    In 

meona  or  apparatna    therefor.      Willijim   Houiy    Hill- 

Hiirtland,  728,  (iriine^thorpo  road,  Sheffield. 
Telepbone  reoelver  and  transmitter.      Andrew  Erskioe 

Muirheud,  Cart  Forge,  Crossmyloof,  <ilaagow. 
Improved    eleotrlo   meter.      Albert  Harris  Howard,    tK>, 

Broadhuist-firurdenB,  South  Hampftite*ul,  London. 
Improvements  in  primary  voltalo  batterlea.       William 

Walker,  jun.,  and  Frank    Richard  Wilkins,  7,  Staple  iiin, 

London. 
Klcctro-meobanical    awltoh    and    system    of  electrical 

Intercommanlcatton.     Kmery  Arthur  Clark,   2M,  South- 

ainpton  buildinj,'*!,     Chancery -lane,    London.       tComplcte 

spectHcation.) 
Improvements    In    apparatus    for    the    eleotroly  tlool 

decomposition  of   brine  and  other  Uqalds.       Malcolm 

Guthrio,  46,  Lincoln's-inn-fields,  London. 
Improvements    In    the    electric    propnlalon   of   boats. 

Frank     Robert     Brown,      L?J,     Southatnpton  -  buiidingb, 

Chancery-lane,  London. 
Improvements    In    electric    search -light    apporatua, 

Uaston  Soiama,  53,  Chancery  lane,  London. 
JrNE  6. 
Improvements    in    or   relating  to  prodnoing  (or  maln- 

talolng)    contlnuona    llaes    of    telegraph  wires,  rails, 

pipes,    and    other    mctaUlo    line    structures,    and    In 

apparatus  or  dovloos  connected  therewith        Williuin 

Philli|j!*    T)iotii|i{«on,    13,    Lord -street.    Liver[>ool.       (Klifin 

Elkan  Rios  arid  Albert  Henry  Henderson,  United  SDate.-  ) 

(Cotnplote  specification.) 
Improvements    in    ore   cleotrio    lamps       Suinucl  Softly 

Allin,  0*i,  Woo<lntook-road.  Bedford  Park,  London. 
Improvements    in     eloetrlo     battorlos.        Murie     Louise 

Matiiilde    Ilulletfcn,   »eV    lluriiukon.  4,  Soutli-ittieet,  Fiua- 

bury,  London,     i  Complete  HpccifiraLion.) 
Improvomoots      in      electric      glow      lamps.         Henry 

Harris   I^ike,  -45,  8outhHmplonbuildtn|<s,  Chancory-lanu, 

London.     (Kdward  Allen   Colby,  United   States.)     (('am 

plete  «[_»eciH(mtio(i  ) 
Improvements     in     electrolytic     apparatus.        Thumjis 

Cianey,     4.'),      SouthHinpton-buiIdin)i;ti,     Cliimcery  -  lane, 

I^^ndoii.     (Complete  specification.) 
Improvements  In  electrolytio    oeUs.      Thomas  Craney, 

45,    Southampton  •  buildinfi^s.    Chancery  -  lane,    Tendon, 

(Complete  specification.) 
Improvements     In     electrolytio    apparatus.      ThomoH 

Craney,     45,    Southampton  -  buildings.     Chancery  -  Line, 

lA)ndon.     iComplete  st>eciticalion.) 
Improvements  relatlUK  to  the  electrolyals  of  salts  and 

to    apparatus    therefor.      Xhomiut   Craney,    4o,    Soulh* 

ampton-buildin)(8,    Chancery-lane,    London,       ((k)mplete 

Hpecitiention.) 
Improvements  In  secondary  batteries  or  oecumulatora. 

Antoiiie   Kdouurd   reyrusaon,  53,  Chancery  lune,  Ixiniion. 

(Date  applied    for   under   Patents   Act,    1883,   8eo.   U\:^, 

April  1,  1893,  bein^dato  of  application  in  France.) 
.h'NK   7. 
Improvements    In    electrical    switches,    fuses,    celling 

plates,  wall  ooanectors.  and    the  like.     Charles  Mark 

Dorman   and    Reginald   Arthur  Smith,  Ordsal    Electrical 

Works,  SaUord.     (Complete  Hpecitication.) 
ImprovemenU  in  arc  lamps.     Ben  Death,  27,  Martin's- 

lone,  Cannon  street,  London. 
Improvomonts  in  electrlool  Indicators.       John   Thomas 

(ienl,  Alwyn  Walter  Stavcley   and    Isaac  Hardy  I'arnonH, 

4,  South  jttreet,  Finabury,  London. 
Improvements    in     fittings     for    eleotrlo    glow     lamps 

and     tn    the    means    of     producing     the     same     for 

decorative  and  advertising  purposes.     I'aul  Ward  and 

Edward  C^ooper,   8,    Exhibition  road,  South   Konitington, 

London. 


11184. 


11235. 
1  l2iH. 
11290. 

11384. 
li:W7. 

11391. 

11426. 
1 1427. 

11430. 
1144C. 


Improvements  In  apparatus  for  effeeting  aleotrlooi 
commnnlcatlon  between  a  number  of  soporate  otatlans 
or  apartments  with  a  central    station  or  apartsient 

SiemenB  Hrothern  and  Co..  Limited,  28.  Soutbampion- 
buildinijR,  (?hancery-Iane,  London.  (F,  E.  Morton  and 
H.  E.  Walter,  United  Sutca.) 

JUXK   8. 

An  improvement  In  electric  motor  fans.     Joseph  Arbbor 

Wade,  2.1,  Huntley-road,  Fairfield,  near  Liveri>ool. 
Improvements  in  automatic  electric  ezchanse      Robert 

rip[>otte,  .tl,  Ehdymion-mtwJ,  Brixton-hill,  London 
An     Improved    elootromognetic     moehine     or     motor. 

Mori/  Reichsritter  von  Lcon,  45,  Southampton-bniWinpi, 

Chancery  lane,  London. 

Joe  9. 
Improved  method  of  and  apparatus  for  resulatinc  the 

electromotive   force   of  electrical   k^b*'''^^'^       "^^^^ 

Smith  Haworth,  46,  Lincoln  n-inn  fields,  London, 
Improvements   in   microphones.      Sir    Charles    Stewsrt 

Forbes,  Hurt.,  21,  Finabury-pavemont,  London. 
Jink  10. 
Improvements  In  electric  motors  and  drnomo-vleetrto 

machines.       Robeit    Shepherd.    85.    Coldharbour  -  lane. 

CamberweU,  Loudon. 
Kleotrio  motor.    Herbert  Luzerne  Todd  and  George  I^hIs, 

46,  Fiah-Rtreet-hill.  London. 
Improvements  in  and  conneoted  with  electric  oooumm- 

lators  or   secondary  batteries      John   Charl&H    Howell, 

Rooket*  Kvelyri  Bell  */rouu>ton.  i^'arl  Frederick  CUus,  jun., 

and    the  Crompton- Howell    Electric    Storage   Company, 

Limited,  Go,  Chan  eery -lane.  London 
An  Improved   machine  for  giving  oloctrto  ahoolcs  aat»> 

matlcoily  by  the  insertion  of  a  coin.     Oeargu  Br>i%nt, 

51,  Cricketlield-road.  Hacknoy  I)own8,  London. 
An  Improved  eleotrioal  foot-wmrmer.      Witliani  Eugene 

Ulmer,  55,  Chancery -lane,  London. 
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NOTES. 


Personal. — Prof.  T.  Hudson  Beare,  professor  of  engi- 
neering at  Univorsity  College,  was  formerly  a  graduate  of 
tbo  Adelaide  University. 

Society  of  Arts. — The  conversazione  of  the  Society  of 
Arts  will  be  held  on  June  30  at  the  Imperial  Institute,  not 
on  the  21st,  as  at  first  fixed. 

Surgical  Lamps. — A  testing  ex[>eriment  is  to  place  an 
over-run  surgical  lamp  inside  a  patient's  mouth  and  turn 
out  the  other  lights,  when  everj  vein,  line,  and  imperfection 
is  clearly  seen. 

Electric  Crane.— The  Remui  IndustrieiU  (June  27) 
contains  a  double-page  set  of  drawings  of  a  15-ton  electric 
travelling  crane,  made  by  MM.  Broadbent.  A  10-h.p. 
motor  is  used  to  drive  all  the  various  mechanism.  Working 
details  of  the  parts  are  given. 

Anatralian  Smoking  Concert. — Tho  thirdof  thevery 
enjoyable  smoking  concerts  directed  by  the  Electrical  Club 
of  New  South  Wales  was  heM  on  the  5th  ult.  About  250 
gentlemen  assembled ;  all  the  professions — academic,  legal, 
engineering,  military,  naval,  architectural — were  repre- 
sented. 

Limited  Liability.— The  Swiss  Commune  of  Martigny- 

fiourg,  in  its  official  capacity,  together  with  some  40  of  the 
inhabitants,  have,  by  Act  of  Parliament,  formed  a  limited 
company,  under  the  title  of  *'  Commune  de  Martigny-Bourg 
et  Cie.,"  to  light  the  town  with  electricity  by  means  oi 
water  power. 

Dangers  of  Cable  Cars  —The  grip  of  a  cable  car 
became  entangled  in  a  loose  knot  of  unravelled  cable  on  a 
Chicago  cable  line  recently ;  the  car  could  not  be  detached, 
and  travelled  on  until  a  collision  split  off  the  grip,  which  in 
its  turn  still  continued  its  way  and  tore  the  Hoora  of  many 
other  cars  before  the  cable  was  stopped. 

Training  of  Electrical  Engineers. — In  Mr.  Joel's 
letter  last  week  on  this  subject,  in  tho  aecorul  [>a]*agi*apb 
the  second  sentence  should  read  :  "  For  the  Brst  year  or 
vo  we  took  them  without  premiums."  As  given,  with  full 
3p  after  the  first  phrase,  it  would  read  as  if  the  firm 
trained  lads  for  a  year  or  two  without  premiums,  which  is 
not  now  the  case. 

Physical  Society. — Today  (Friday,  23rd)  papers  will 
be  read  before  the  Physical  Society,  South  Kensington,  at 
5  p.m.,  by  Mr.  Nalder  on  *'  Exhibition  of  a  Form  of  Carey- 
i?  osier  Bridge  "  ;  Mr.  Pidgeon  on  **  An  Influence  Machine  "; 
and  Mr.  Wimshurat  on  *'  An  Influence  Machine."  The  latter 
paper  will  be  illustrated,  we  understand,  by  the  latest  form 
of  Mr.  Wimshurst's  machine. 

City  of  London  Company. — A  healthy  state  of 
finance  seems  to  be  shown  by  the  last  issue  of  preference 
shares  in  the  City  of  London  Company  at  £2  premium. 
The  Company  is  doing  a  very  large  amount  of  work,  of 
which  as  yet  not  much  attention  has  been  paid  in  either 
the  technical  or  daily  papers,  as  from  the  extent  of  the 
work  it  cannot  soon  be  finished. 

Electric  Hauling. — At  the  Rock  Springs  coal-mine. 
Rock  Springs,  Wyoming,  an  electric  locomotive  has  been 
introduced  to  haul  a  number  of  trucks  a  distance  of  6,000ft. 
The  current  is  supplied  by  a  dynamo  located  a  mile  distant 
from  the  mouth  of  the  mine,  the  generating  pressure  being 
C)!}0  volts.  The  loss  in  transmission  from  the  power-house 
to  the  mine  is  about  10  per  cent. 

Chicago  Jury, — Prof.  Ayrton  has  left  for  America. 
Mr.  Conrad  Cooke  is  already  out  there  as  one  of  the  jurors. 


The  date  fixed  for  meeting  was  at  first  June  1,  but  at  the 
last  moment  a  telegram  came  putting  it  off  till  July  1, 
not  before  Mr.  Conrad  Cooke  had  taken  his  passage  and 
could  not  alter  his  arrangements.  An  extra  month  is 
pleasant,  but  may  have  inconveniences  for  a  busy  man. 

Lyons. — An  installation  has  been  erected  at  Lyons  by 
MM.  Alioth,  of  Basle.  The  distribution  is  overhead  on 
insulators  attached  to  the  bouses.  The  dynamo  gives 
250  amjjeres  at  170  volts,  and  a  battery  of  Tudor  accumu- 
lators, discharging  at  120  amperes,  is  also  used.  The  price 
)B  9id.  a  unit.  About  600  lamps  are  supplied,  and  more 
are  being  added.  A  determined  effort  will  be  made  to 
oust  the  gas  in  the  best  districts. 

Technical  Catalogue. — For  technical  authors  and 
others  requiring  knowledge  of  books  on  the  subjects  pub- 
lished on  the  Continent,  the  "  Catalogue  de  la  Biblioth^que" 
of  the  Soci^t^des  Ing^nieura  Civils  for  1893  will  be  useful. 
It  contains  lists  of  books,  more  particularly  in  French  and 
Italian,  on  subjects  such  as  railways,  chemistry,  machine 
construction,  lighting,  mines,  mathematics,  electricity, 
technical  education,  transport,  and  so  forth.  Great  care 
has  been  taken  in  the  arrangement  of  the  matter. 

Electrical  Lead  Poisoning. — The  LancH  remarks 
upon  the  recent  tests  in  telephoning  along  gas-pipes  :  "  The 
small  though  distinct  currents  that  are  set  up  when  the  gas 
and  water  pipes  are  connected  are  attributed  to  a  slow 
chemical  change  in  the  pipes,  which  may  thus  represent 
the  plates  of  a  battery.  This  hypothesis  leads  one  to  think 
of  the  probable  nature  of  these  changes  and  to  wonder 
whether  any  effect  is  produced  in  the  water  contained  in 
the  water-pipes,  or  whether  perchance  minute  traces  of 
metal  as  a  result  of  the  change  would  find  their  way  in 
solution  into  the  water.  If  the  latter  event  took  place 
another  and  hitherto  unsus^jected  source  of  lead  poisoning 
might  [>088ibly  be  traced," 

Ships'  Electrical  Fittings. — The  TransacHom  of  the 
N.E.  Coast  Institution  of  Engineers  and  Shipbuilders  just 
issued  (Andrew  Reid  and  Co.,  London  and  Newcastle) 
contains  the  careful  paper  by  Mr.  L.  Newitt  on  "Ships' 
Electrical  Fittings  for  Lighting,  Signalling,  Telegraphing, 
and  for  Motive  Power."  The  paper  is  illustrated  by  a 
number  of  large  drawings  of  actual  appliances — fuse, 
electric  cooking  stove,  flashing  lamp,  searchlight,  night- 
sights  for  guns,  signalling  apparatus,  diagram  of  telegraph 
arrangements  on  a  battle-ship,  electric  winch,  combined 
engine  and  dynamo,  steam  turbine  and  dynamo.  This 
most  practical  paper,  which  we  have  already  given,  is  ver}' 
creditable  to  the  author  and  the  institution. 

Alternate-Carrent  Motors. — The  AUgemeine  Com- 
pany have  sent  a  set  of  alternate-current  motors  to  Chicago, 
ranging  from  J  h.p.  to  50  h.p.  The  current  of  the  latter  at 
starting  does  not  exceed  40  per  cent,  of  that  at  full  load. 
The  etliciency  at  full  load  is  DO  to  93  per  cent.,  the  current 
being  280  amperes  at  100  volts,  and  the  speed  725  revolu- 
tions.    The  following  are  the  figures  of  the  various  sizes  : 

H.P.  Wattri  absorbed.  Current.  Weight  (lbs.).  Efficiency. 

i  ...          230     ...  1'4  ...          40     ...      — 

I  ...          518     ...  4  ...        140     ...     071 

1  ...          985     ...  8  ...        205     ...     0-75 

5  ...       4.380     ...  36  ...        560     ...     084 

50  ...     40,200     ...  280  ...     2,640     ...     0  91 

The  first  type  is  two-pole,  the  three  next  four-iK)le,  and  the 
50  h.p.  motor  is  eight-pole. 

Manchester  Telephones. — The  list  of  names  of  tho 

New  Telephone  Company,  Manchester,  just  issued,  contains 

over  500  names,  arranged  conveniently  for  reference  in  long 

slip  form.     Three  call-boxes,  on   the  boards  of  tho  Royal 

I  Exchange,  are   now   oi»en,   and   all   subscribers    who    aro 


I 


also  members  of  the  Royal  Exchange  are  entitled  to  use  the 
boxes  within  a  radius  of  six  miles  free  of  charge.  Exchanges 
are  now  open  at  Bolton  and  Radcliffe,  Eccles  and  Pendleton, 
and  trunk-line  communication  on  the  metallic-circuit  system 
is  provided  with  Manchester.  The  exchanges  are  open  day 
and  night  and  on  Sundays.  Mr.  George  J.  Somerville, 
A.LE.E.  (late  of  the  New  Telephone  Company,  London),  is 
the  district  manager.  The  company  would  seem  to  be  in 
flourishing  condition. 

ArtiBtio  Lierhting. — A  short  treatise  on  "  Electric 
Light  and  Power  "  is  published  (()rice  Is.)  by  the  Electrical 
Installation  Company,  of  64,  Victoria-street,  Westminster. 
**  Knowing  how  miserably  many  firms  have  failed  in  supply- 
ing [?  satisfying]  the  artistic  feelings  of  the  cultured  classes 
in  the  matter  of  light,"  the  company  have  devoted  them- 
selves to  a  study  of  all  that  is  best  in  the  metal  designing 
of  the  j)a6t  centuries — with  very  creditable  results  if 
we  may  judge  from  the  pamphlet,  Wrought-iron 
delicate  brackets  with  crinkled  shade,  antique  copper 
candelabra,  and  Japanese  figures  holding  flamo  lamps  are 
given  in  illustration.  The  Florentine  hanging  lamp  is 
**  just  too  lovely,"  and  the  Louis  XV.,  Venetian,  and  other 
artistic  styles  suit  well  the  positions  they  are  made  for  in 
high-class  houses.  Yacht-lighting,  town  and  country  house 
lighting  is  alluded  to,  and  electric  lifts  are  not  left  with- 
out mention.  The  pamphlet  is  printed  in  brown  ink  on 
croam  paper,  and  is  very  artistically  arranged. 

Inflaenoe  of  the  Eleotrio  Railway. — Otficial  corro- 
boration was  given  on  Tuesday,  before  the  committee  of 
which  Lord  Cross  is  chairman,  to  rumours  long  prevalent 
as  to  serious  electrical  di-sturbances  caused  by  the  working 
of  electric  lighting  and  electric  railways  and  tramways.  In 
evidence  before  the  joint  committee  of  the  Lords  and  Com- 
mons, Sir  Oourtenay  Boyle,  permanent  secretary  of  the 
Board  of  Trade,  showed  that  the  eD'ects  of  the  working  of 
the  electric  lighting  of  Preston  were  to  be  found  on  the 
gas-pipes  embedded  in  the  eaitb.  The  conductors  of  the 
return  current  were  not  continuous,  and  in  arcing  or  jumping 
from  one  conductor  to  another  the  current  damaged  the  pipes 
to  such  an  extent  that  a  serious  accident  might  have  been 
the  result.  Mr.  Preece,  chief  electrician  of  the  Post  Office, 
stated  that  the  working  of  the  City  and  South  London 
Electric  Railway  was  felt  electrically  in  the  observatory  at 
Greenwich,  and  at  North  Walsham,  in  Norfolk,  which  was 
connected  with  London  by  wire.  When  the  railway  ceased 
working  at  night  the  effects  ceased  at  both  those  places, 
and  at  the  Post  OtHce  here. 

Aotive  Material  of  Aooamolators. — W.  A.  Boese 
(says  a  note  in  Revue  Industrieile)  has  invented  a  process  of 
preparation  of  active  material  for  accumulators  of  some 
interest :  It  consists  in  mixing  metallic  oxides,  such  as 
oxide  of  lead,  with  sulpho  combined  acids  of  anthracene 
and  other  organic  compounds,  and  forming  the  mix- 
ture into  plates.  In  practice,  the  metallic  oxides  are 
mixed  with  the  residue  of  coal  tar,  transformed 
into  sulphur  combinations  by  extracting  the  petroleum 
ether,  adding  sulphuric  acid,  distilling  the  solvent  and  pro- 
voking the  formation  of  the  desired  compounds.  For  the 
extraction  of  the  residues  of  distillation,  alcohol  may  be 
employed  as  solvent  instead  of  petroleum  ether,  so  that  by 
mixing  the  product  with  the  sulphuric  acid  and  a  metallic 
oxide  (oxide  of  lead),  the  heat  given  off  by  the  action  of  the 
acid  on  the  alcohol  is  sufficient  to  provoke  the  chemical 
action  on  the  hydrocarbons  at  high  molecular  weights  con- 
tained in  the  alcoholic  extract,  without  recourse  to  external 
heat.  According  to  the  inventor,  the  plates  obtained  by  this 
process  acquired  great  stability  in  consequence  of  the 
'Agglutinative   properties  of   tho    salts   when   mixed    with 

itbracene-BMlphouK  acids  or  their  analogues. 


Qovemment  Telephones.— The  "vulgarisation"  (as 
the  French  would  say)  of  the  telephone  proceeds  ap'ice  ;  and 
it  is  to  be  hoped  that  England's  telephonic  system  will  soon 
be  abreast  or  ahead  of  that  of  any  other  nation.  Government 
is  active  in  this  direction,  and  considerable  developments 
may  be  shortly  expected.  In  ^i'dl  Mall  Gazeite  inteiview, 
which  we  reproduce  elsewhere,  Mr  W.  H.  Preece,  F.R.S., 
chief  engineer  of  the  Post  Office,  predicts  that  the  telephone 
is  destined  largely  to  take  the  place  of  the  telegraph  ;  and 
the  telegraph  is  to  be  greatly  developed,  especially  for 
Press  work.  "  We  propose,"  said  he,  "  to  establish  at 
Leeds,  in  the  very  centre  of  England,  a  telephone  exchange, 
with  which  every  chief  town  in  the  United  Kingdom  will 
be  connected,  so  that  it  Mrill  be  j>os8ible  for  any  to¥m  to 
speak  with  any  other.  A  man  sitting  at  hia  desk  in  the 
city  of  London  will  be  able  to  speak  with  his  correspondent 
in  Glasgow  or  Aberdeen.  A  shipbuilder  at  Belfast  will 
be  able  to  speak  to  his  client  in  Southampton,  while  the 
invalid  at  Torquay  will  be  able  to  consult  his  doctor  at 
Newcastle  by  speech.  It  is  intended  that  the  work  in  the 
towns  themselves  sh:ill  be  done  principally  by  the  telephone 
companies,  but  the  Post  Office  itself  will  open  exchanges 
where  there  are  no  companies." 

Cost  of  Eleotrio  Cookiner.— Mr.  Thos.  Fletcher, 
writing  to  the  J&tirnal  of  Gas  Ligklingf  says  he  is  greatly  in 
favour  of  cooking  by  electricity,  as  there  can  be  little  doubt 
that  it  is  simply  an  introduction  to  gaseous  fuel.  Those 
who  employ  electricity  for  cooking  will  be  charmed  by 
the  cleanliness  and  ease  with  which  it  can  be  done  on  a 
very  small  scale.  But  when  they  wish  to  enlarge  their 
operations,  the  enormous  cost  of  electricity  for  heat,  under 
the  best  possible  conditions,  will  bar  the  way;  and 
its  users  being  accustomed  to  cleanliness  and  ease,  it 
is  only  natural  that  gas  will  be  finally  adopted 
Having  been  connected  with  the  manufacture  of  electrical 
cooking  apparatus  almost  from  the  first  attempts 
made,  he  claims  to  have  some  little  knowledge  of 
its  capabilities ;  and  sees  no  reason  why  its  use  should  not 
be  encouraged  in  a  fair  and  open  way,  so  long  as  its  enor- 
mous cost  is  known  and  acknowledged.  Once  get  consumers 
accustomed  to  cleanliness  and  neatness  in  cooking,  and  the 
way  is  open  at  once  for  gas,  which  will  do  the  same  work 
as  electricity,  and  do  it  as  least  as  well,  at  one-twentieth  of 
the  cost,  or  probably  even  less.  His  conclusion  is,  the  x 
tended  use  of  electricity  for  cooking  on  a  small  scale  will 
lead  to  an  enormous  increase  of  gas  cooking  on  a  large 
scale. 

International  Industry. — Our  note  on  April  14  on 
''  Foreign  Patents  Worked  in  France  "  has  cause  a  little  stir 
between  the  French  and  German  journals.  The  note  was 
taken  from  L'Elechicien,  and  referred  to  the  working  of 
German  patents  (Zipernowski,  Dobrowolski,  and  Siemens) 
by  the  best  French  firms.  This  caused  "  profound  sorrow  " 
to  M.  Haubtmann,  the  writer  of  the  article  in  question. 
From  *'  daily  anxiety  "  in  our  note,  this  became  "  national 
f)ride  deeply  touched  "  in  the  Eleklrotechnisdhe  Zeii'ichfift, 
and  ^Industrie  EUcirifpu  took  up  the  gauntlet.  The  editor 
of  the  German  paper  courteously  writes  to  LIndustrie 
Eltcinq\ie  pointing  out  that  the  article  was  not  written  in 
Germany,  but  on  the  banks  of  the  Seine,  and  that 
he  had  always  held  French  inventions  in  honour. 
The  truth  is  (as  M.  Hospitalier  adds)  science  is  ol 
no  country,  though  the  commercial  interests  are. 
Englishmen  do  not  feel  their  pride  profoundly  touched 
because  of  our  well-known  electrical  engineers,  two — 
Reckenzaun  and  Kapp — are  Austrian  ;  nor  is  America  less 
proud  of  Tesla  that  he  is  a  Montenegrin.  Practical  science 
must  ''prendre  son  bien  oil  elle  1e  trouve";  and  while 
England  uses  the  work  of  Edison,  Thomson,  Brush,  Teala  \ 
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Brown,  Schuckert,  Dobrowolski,  Siemens  ;  Plants,  Faure, 
Gramme,  bo  France  and  other  countries  use  those  of  Swan, 
Hopkinson,  and  Hughes — nor  is  "  national  pride  touched  " 
in  80  doing. 

Teala  Patents. — The  phase  of  litigation  seems  to  have 
set  in  over  the  Tesia  multiphaae-current  patents.     Accord- 

'  ing  to  the  Eledrical  fForld,  two  suits  have  been  entered  by 
the  Westinghouse  Company  against  the  Thomson-Houston 
Electric  Company,  a  corporation  of  Connecticut,  and  a 
member  of  the  General  Electric  Company,  for  infringement 
of  a  number  of  patents  granted  to  Nikola  Teala,  and  to 
restrain  the  operation  of  a  plant  near  Hartford  involving 
the  multiphase  distribution  of  electricity  covered  by  Mr. 
Tesla's  patents,  which  are  now  owned  by  the  Westinghouse 
Company.  It  is  claimed  for  theTeala  patents  that  they  broadly 
cover  all  systems  for  the  distribution  of  multiphase  currents 
of  electricity  for  power  purposes,  and  the  fact  that  the 
Thomson-Houstonand  General  ElectricCompanies are  in  their 
operations  making  copies  of  the  Westinghouse  Company's 
apparatus,  together  with  the  fact  that  these  patents  have 
heretofore  been  fully  respected  and  acquiesced  in  by  all 
parties,  strengthens  the  position  of  the  Westinghouse  Com- 
pany. Efforts  will  be  made  by  the  Westinghouse  Company 
to  have  these  suits  brought  to  a  final  hearing  during  the 
present  year.      A  successful  termination  of  these  suits  will 

tmean,  it  is  claimed,  that  the  only  practical  method  of  trans - 

Emitting  power  over  long  distances  by  means  of  multiphase 
alternating  currents  of  electricity  will  be  entirely  controlled 
by  the  Westinghouse  Company,  a  branch  of  the  electrical 
business  that  will  in  the  near  future  probably  require  more 
electrical  apparatus  than  any  other. 

Mesnard  Photometer, — The  principle  of  the  new 
photometer  invented  by  M.  Eugniie  Mesnard  is  very  simple. 
If  the  end  of  a  hollow  stick  of  glass  is  exposed  to  light, 
and  the  other  end  is  examined  in  a  dark  chamber,  a 
luminous  circle  of  light  is  seen,  more  or  less  brilliant 
according  to  the  strength  of  the  light.  The  light  is  con- 
ducted along  the  body  of  the  glass,  and  this  notwithstanding 
that  the  glass  rod  may  be  bent.  The  intensity  of  the 
luminous  image  may  be  easily  measured  by  Buperposing 
absorbing  screens  of  known  value,  until  all   light  is  extin- 

Liguished.     In  practice  the  instrument  receives  the  following 

rform :  the  glass  rod,  at  one  end  of  which  light  is  re- 
ceived, is  covered  by  a  tube  of  opaque  indiarubber, 
and  Hxed  by  its  other  end  in  a  cork  which  closes 
a  metallic  tube  about  half  metre  long  and  3cm. 
diameter  (20in,  by  l^in.).  This  tube  acts  as  dark- 
chamber.     The  eye  placed  at  the  other  end  of  the  chamber 

(distinguishes  clearly  a  luminous  circle,  whose  strength  is 
then  to  be  examined.  This  is  done  by  allowing  a  certain 
quantity  of  tinted  liquid  to  run  slowly  out  of  a  vessel  at 
the  side  through  a  tube  into  the  lower  part  of  the  dark- 
chamber  until  all  light  disappears.     A  constant  multiplied 

^ by  the  height  of  the  liquid,  as  seen  in  a  transparent  test 
tube  alongside,  gives  the  candle-power.  Various  strengths 
of  liquid  can  be  used  according  to  the  light  to  be  examined. 

iBy  the  aid  of  a  standard  a  curve  of  values  can  easily  be 
constructed  for  each  of  these  liquids.     The  whole  arrange- 
ment makes  a  portable  and  easily-used  photom.eter. 
Kleotrio  Cooking:  and  Heating. — Reports  compiled 

Lby   Mr,    Carl   McFadden   from    electric    roads    in    North 

^America  and  Canada,  where  the  winters  are  extremely 
cold,  show  that  1,200  to  1,500  watts  is  sufficient  current  to 
keep  a  16ft.  car  warm  in  all  sorts  of  weather.  Coal-stoves 
cost   lOd.  to  20d.  per  day,  taking  into  account  labour  and 

luring.     If  it  be  assumed  that  the  extra  cost  of  coal  at  the 

I  power-house  is  the  only  cost  of  running  electric  heaters,  it 
18  not  oidy  a  cleanlier  but  a  chea]>er  means  of  warming 

.can.       A  net  horsepower  at  an  engine   of  500  h.p.    ie 


about  *3d.  per  hoar ;  the  cost  of  an  electrical  horse- 
power is  at  this  rate  Ad.  per  hour.  From  these  data 
it  would  seem  that  each  car  heated  costs  just  about 
lOd.  per  hour.  There  is  no  attention  required,  no  spaco 
is  taken  up,  no  ashes  or  cinders  to  spoil  upholstery.  Where 
|>ower  is  obtainable  at  50s,  a  horse-power  (as  it  is  in  the  West 
with  Pelton  wheels)  or  even  30s.  to  405.,  it  is  possible  that 
electric  heating  might  be  economically  used.  We  require 
more  data,  however,  on  the  cost  of  current  for  electric 
heating  and  cooking.  Perhaps  those  now  in  the  position 
to  give  figures  will  send  a  detailed  list  of  the  watts  required 
and  cost  per  hour  or  per  operation.  The  figures  yet 
obtainable  are  scanty,  and  there  is  no  reason  why  we 
should  not  know  exactly  what  electric  heating  does 
cost,  even  if  at  present  it  greatly  exceeds  the 
cost  of  ordinary  fuel.  All  that  we  are  sure  of  aa 
yet  are  a  few  odd  d etails,  such  aa  those  gi ven 
above.  "  A  small  tea-kettle,"  we  learn,  takes  250  watts, 
and  furnishes  boiling  water  '*  in  a  few  minutes."  This  is 
vague.  There  is  or  might  be  one  advantage  about  electric 
cooking  which  we  think  has  not  yet  been  sufficiently 
insisted  upon — that  a  few  experiments  determining  the 
current  and  time  requiroi  for  various  dishes,  cooking 
becomes  reduced  to  an  exact  science.  We  shall  have 
formula  for  mutton  chops  and  steaks,  such  as  *'  i^lb.  loin 
chop  =  250  watte  x  18*5  minutes,"  or  "  ^Ib.  steak  =  475 
watts  X  16  minutes."  For  boiling  waier,  eggs,  and  such 
like  determined  actions,  we  might  even  have  sand  glass 
switches.  There  is  money  in  the  idea.  A  cook's  hand- 
book should  also  be  issued  in  the  above  style  :  title,  "  The 
Science  of  Electric  Cooking."  We  will  promise  to  give 
both  switch  and  book  a  notice  when  issued. 

Automatic  Transformer  Cat*oat.— The  struggle 
for  existence  between  systems  is  becoming  very  close,  and 
constant  endeavours  by  the  advocates  of  each  lead  to 
better  and  better  results  in  the  race  for  cheap  electricity. 
In  brief,  five  systems  hold  sway — continuous  current  direct, 
continuous  with  accumulators,  alternating  with  separate 
transformers,  alternating  with  transformer  sub  stations  ; 
lastly, the  system,  having  much  to  recommend  it  under  many 
circumstances,  which  is  to  be  used  at  Budapest — alternate- 
cuirent  transmission  and  direct  current  distribution  with 
batteries.  The  whole  question  of  system  centres  round  the 
relation  of  cost  of  generation  to  actual  sales.  The  simple 
arrangement  of  alternator  and  house  transformer,  once 
thought  ideal,  has  been  brought  up  strongly  in  the  race, 
because  of  the  astounding  waste  of  magnetising  current 
over  the  whole  24  hours  j  and  sub-stations  have  taken 
the  hold  in  the  largest  enterprise  in  England — the 
City  of  London  lighting.  111  days  seemed  ahead  of  the 
house  transformer  systems  unless  some  saving  could  be 
made  in  the  loss  of  magnetising  current.  The  new 
apparatus  of  Messrs.  New  and  Mayne,  which  we  described 
the  other  week — an  automatic  switch  for  transformers — 
steps  in  apparently  to  reduce  the  opponents  more  nearly  to 
a  level  once  more.  We  shall  be  greatly  interested  to  see 
how  this  apparatus  is  found  to  work  out  in  practice,  and 
what  is  the  saving  it  actually  effects.  The  price  of  installa- 
tion— some  £10  or  so  each  at  present — is  to  be  taken  into 
account ;  perhaps  this  will  be  less  in  future.  The  auto- 
matic switch  cuts  the  transformer  in  and  out  at  the  turning 
on  of  the  first  light  and  off  of  the  last  one.  By  an  ingenious 
system  of  solenoids  and  levers  that  seem  to  act  with  surety, 
a  relay  (actuated  either  by  a  dry  cell  or  a  condenser 
on  the  mains)  trips  up  the  switches  of  both  primary 
and  secondary.  The  magnetising  current  is  therefore 
on  only  during  the  time  of  actual  lighting.  There 
are  two  ways,  of  course,  of  reckoning  the  saving — at 
cost  price  and  at  selling  price — for  if  saved  the  current  at 
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present  ezpeDditure  of  energy  will  be  available  for  so  much 
more  revenue.  At  7Jd.,  the  present  price  on  the  London 
mains,  the  aaWng  on  the  average  house  transformer  is  cal- 
culated by  the  inventors  as  amounting  to  £i  each  per 
annum.  This  is  a  noteworthy  saving,  and  would  soon  ]>ay 
for  cost  of  apparatus.  The  automatic  transformer  switches 
can  be  seen  in  action  at  Woking,  and  it  is  probable  that 
specimens  will  be  fitted  up  shortly  in  London.  The  im- 
portance of  the  question  can  hardly  be  over-estimated  in 
transformer  practice,  and  we  should  like  to  have  full 
particulars  and  discussion  of  the  results  of  working. 

A  New  Eleotrio  Welding:  Process. — At  a  meeting 
of  the  Society  for  the  Promotion  of  Industry  held  in 
Berlin,  Dr.  A.  Slaby,  professor  at  the  Technical  High 
School,  gave  a  practical  demonstration  of  a  new  electrical 
method  of  welding  and  forging  iron,  lu  the  demonstra- 
tion an  iron  bar,  forming  the  pole  of  a  source  of  elec- 
tricity, was  placed  in  water  containing  the  other  pole. 
As  soon  as  the  iron  bar  touched  the  surface  of  the 
water  the  iron  glowed  as  far  as  it  was  dipped  into 
the  fluid.  Dr.  Wedding,  who  supj^orted  the  demonstrator, 
was  able  to  forge  the  iron  thus  treated  into  a  rivet.  The 
new  process,  which  is  the  invention  of  M.  Julien,  of 
Brussels,  is  carried  out  on  the  following  basis  :  When  the 
poles  of  a  source  of  electricity  are  immersed  in  acidulated 
water  or  water  which  is  made  conductive  by  a  solution  ol 
salt,  and  a  suflicJently  powerful  current  is  passed  through, 
oxygen  is  given  off  at  the  anode  (a  lead  plate)  and 
hydrogen  at  the  cathode  (an  iron  bar).  On  increasing 
the  strength  of  the  current,  the  development  of  gaa 
can  be  so  raised  that  the  iron  bar  is  completely 
encased  by  hydrogen,  and  is  no  longer  in  contact 
with  the  ttuid.  As,  however,  the  hydrogen  encasing 
ofTers  a  very  strong  resistance  to  the  current,  the  electrical 
energy  is  converted  into  heat  by  which  both  the  hydrogen 
encasing  and  the  iron  bars  are  made  glowirig  hot  By  this 
method  it  is  said  that  temperatures  up  to  l^OOOdeg. 
can  be  attained.  According  to  Dr.  Slaby,  there  is 
no  difficulty  in  regulating  the  temperatuie  for  800deg. 
to  l,200deg.,  as  required  for  the  forging  or  weld- 
ing of  the  iron,  as  the  degree  of  heat  depends  on 
the  proportion  of  the  size  of  the  anode  to  that  of  the 
cathode,  as  well  as  on  the  available  electric  pressure.  On 
these  grounds  there  is  claimed  for  the  now  invention  a  groat 
advantage  over  the  Benardos  process.  In  this  the  light 
of  the  electric  arc  is  used  for  heating  the  iron.  As, 
however,  it  has  hitherto  not  been  |>ossiblo  to  pro- 
perly adjust  the  heat,  the  points  of  welding  present 
an  uneven  api>6arance  owing  to  the  iron  being  partly 
burnt.  The  Benardos  process  is  consequently  ordy  us<m1 
in  BUch  cases  where  the  joint  can  be  subsequently  touched 
up.  As  compared  with  the  Thomson  process,  the  new  one 
is  said  to  have  the  advantage  that  with  a  tension  ot 
100  to  200  volts,  iron  bars  of  two  to  three  centimetres 
diameter  can  be  welded,  while  the  Thomson  process  re- 
quires exceptionally  powerful  currents,  which  cause  the 
process  to  bo  dear  and  dangerous.  The  new  process  can 
be  carried  out  without  any  particular  dilHculties.  Anyone 
having  an  electric  light  supply  can  make  the  experiment 
for  himself.  For  the  anode,  as  large  a  lead  plate  as  possible 
is  taken.  The  socket  in  which  the  iron  bar  is  held  forms 
the  cathode. 

The  Telephone  in  Sweden. — The  report  from  the 
I  British  Conaul  at  Stockholm  doala  with  the  rapid  growth 
of  the  telephone  in  Sweden  since  1891.  The  Government 
in  that  year  undertook  the  task  of  extending  communica- 
tion throughout  the  principal  towns.  If  it  had  not,  the 
Stockholm  Allmanna  Company  would  have  done  so,  to 
bif  dowimorit  oi   the  telegraph  service.     A  keen  compe- 


I 


^^0 


tition  has  thus  ensued.  Beyond  Stockholm  the  Govern- 
ment has  the  advantage,  but  in  Stockholm  the  Allmanna 
is  a  rich  and  powerful  company,  and  numbers  7,000 
subscribers,  while  the  State  only  has  1,600.  The 
Allmanna  Company  has  been  compelled  to  double  its 
wires,  and  adopt  the  twin-wire  system.  With  a  view 
of  obtaining  information  at  first  hand  as  to  the  inten- 
tions of  the  Swedish  Government  with  regard  to  the 
extension  o[  the  telephone  system  in  the  immediate 
future,  the  consul  had  recourse  to  Mr.  Hultman,  chief 
inspector  of  the  State  telephones  in  Stockholm.  He 
informed  him  that  the  great  work  of  extending  the  net- 
work of  telephones  between  all  the  towns  of  any  importance 
in  the  kingdom  would,  it  was  confidently  anticipated, 
be  completed  within  the  next  four  or  five  years.  By 
that  time  it  would  be  possible  to  converse  between 
Haparanda,  at  the  extreme  north,  and  Malmo,  at  the 
southern  point  of  the  peuineula.  It  is  not  ex{)ected  that 
the  great  distance  (933  miles)  will  cause  the  sound  of 
the  voice  to  be  indistinct,  except  perhaps  in  very  rough 
weather,  Over  aerial  lines,  in  fine  weather,  he  stated 
that  the  loss  of  distinctness  from  distance  is  not  groat. 
With  cables,  either  submarine  or  subterranean,  the  case  is 
diflereut.  Mr.  Hultman's  experience  is  not  confined  to 
Stockholm.  He  has  visited  the  United  States  and  made 
himself  acquainted  with  the  details  of  the  American  tele- 
phone systems.  This  circumstance  gives  considerable  jioiiit 
and  interest  to  some  of  the  information  with  which  he  was 
kind  enough  to  supply  mo  with  regard  to  the  formidable 
works  of  construction  upon  which  the  Swedish  Govern- 
ment is  at  present  engaged.  For  instance,  he  stated  that 
one  of  the  greatest  difficulties  that  has  hitherto  impeded 
the  laying  down  of  municipal  telephunes — namely,  the 
question  of  overhead  wires — has,  in  his  opinion,  been  more 
successfully  dealt  with  by  the  State  Department  in  Stock- 
holm than  has  previously  been  fouitd  possible.  There  are 
many  objections  to  the  extensive  employment  of  overhead 
wires  and  cables.  To  their  alternative,  underground  cables, 
the  single  objection  of  expense  has  hitherto  often  been 
found  insuperable.  In  Stockholm,  nevertheless,  the  Govern- 
ment has  laid  down  underground  cables  which  h&vo 
coBt  no  more  than  overhead  cables — that  is  to  say,  10  ore 
(L\d.)  per  metre  per  subscriber,  which,  again,  is  only  about 
double  the  price  of  a  single  aerial  linos.  Mr.  Hultman 
states  that  the  underground  cable  systems  which  ho 
inspected  in  America  had  cost  at  least  four  or  five  times 
as  much.  As  to  the  cause  of  this  groat  saving  in 
expense,  Mr.  Hultman's  explanations  were  somewhat 
technical,  but  it  seems  that  the  main  point  is  that  it  had 
been  found  possible  to  dispense  with  the  iron  tubing  which 
had  hitherto  been  considered  necessary  for  encasing  the  cables. 
The  superiority  of  the  Stockholm  telephone  system, 
according  to  Mr.  Hultmann,  mainly  consisted  in  the  excel- 
lence of  the  instruments  and  materials  employed,  and  the 
high  standard  of  workmanship  exacted  in  every  branch  of 
construction.  Mr.  Hultman  was  very  emphatic  about 
the  mistake  that  had  often  been  made  in  other  countries, 
and  to  a  certain  extent  also  in  Sweden,  in  laying  down,  for 
the  sake  of  cheapness,  single  grounded  lines  instead  of  double 
metallic  circuit  lines.  Another  point  of  superiority  is  the  great 
care  that  is  taken  in  Stockholm  with  regard  to  the  efficiency 
of  the  staff  of  employt^s.  For  instance,  an  inspector  every 
day  goes  round  among  the  subscribers'  instruments,  pro- 
vided with  a  stopwatch,  and  when  he  makes  a  call  he 
notes  the  number  of  seconds  that  lapse  before  he  receives 
an  answer  from  the  exchange  station.  Thus  each  employ^ 
at  the  exchange  finds  himself  (or  herself)  confronted  every 
morning  with  a  slip  of  paper  on  which  is  written  his 
record  of  the  day  before. 
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ALTERNATE-CURRENT  TRANSFORMER  DESIGN. 

BY  R,  W,  WKEKE9,  WHIT.8CH.,  A.U.I.CJB. 

(Continued  h&m  page  699.) 

The  iron  in  this  transformer  provides  the  greater  part 
of  the  cooling  surface,  and  the  laminations  as  placed 
act  well  as  radiators.  The  total  surface  of  iron  exposed 
to  the  air  is  1,358  Rquare  inches,  and  the  ends  of  the 
copper  coils,  with  insulation,  provide  about  132  square 
inches  more.  This  gives  a  total  cooling  surface  of  1,490 
square  inches.  The  watts  wasted  at  no  load  are  168.  and 
at  full  load  the  total  loss  is  288  watts.  These  figures  give 
a  mean  of  '113  watt  per  square  inch  at  no  load,  and  -193 
watt  per  square  inch  at  full  load. 

As  might  have  been  expected,  from  the  large  amount 
of  material  used,  these  figures  are  more  than  those 
obtained  in  the  first  design  in  spite  of  the  increase 
in  the  iron  lose.  Besides  this,  the  plates  surrounding 
the  coils  are  arranged  so  that  the  laminations  all  rnn  out 
to  the  surface.  Thus  the  heat  can  be  readily  dispersed 
bj  conduction.  Still,  in  spite  of  this  great  advantage,  which 
accounts  in  some  measure  for  the  low  temperature  rises 
found  in  the  Westinghouse  and  Mordey  transformers, 
it  must  be  remembered  that  it  is  impossible  to  obtain  the 
temperature  of  the  wire  in  the  centre  of  the  transformer. 
The  heat  generated  in  wires  at  the  centre  will  mostly  pass 
out  through  the  insulation  to  the  iron  and  thence  to  the 
air.  Hence  tho  temperature  of  the  wire  in  the  middle 
must  be  considerably  higher  than  that  of  the  inside  ed^es 
of  the  iron  platea.  The  inside  edges  will  again  be  hotter 
than  the  outside,  but  the  difference  will  not  be  so  much, 
as  the  iron  is  a  good  conductor  compared  with  the  insula- 
tion on  and  round  tho  cop[>er.  So  although  the  tempera- 
ture on  the  outside  is  low,  the  copper  wires  in  the  middle 
may  get  too  hot. 

The  great  point  to  bo  noticed  in  the  above  results  from 
this  design  is  that  the  ratio  of  weight  of  copper  to  weight 
of  iron  is  small  (only  '144).  This  ratio  is  fixed  for  the 
type  described  by  tho  mechanical  aiTangoments  of  the 
core,  but,  as  seen  above,  this  method  of  construction  has 
already  been  modified  in  order  to  get  more  iron  in.  The 
saving  in  the  iron  stamping  effected  by  the  use  of  every 
piece  of  iron  stamped  out  will  not  make  up  for  the  want 
of  efficiency  in  tho  transformer,  and  so  for  targe  sizes  the 
proportions  given  above  are  not  adhered  to.  By  enlarging 
the  windows  we  are  enabled  to  wind  more  turns  in  both 
primary  and  secondary,  and  hence  to  reduce  the  fiux 
required.  Again,  by  this  alteration  less  iron  can  be  used, 
and  hence  the  total  woight  and  cost  can  both  be  reduced 
without  prejudicing  the  efiiciency.  Stil!,  the  design  worked 
out  above  would  give  good  results  if  better  iron  were  used. 

Another  point  to  be  noticed  is  that  the  power  factor 
is  of  the  same  order  as  that  obtained  in  the  first 
design,  where  tho  length  of  the  iron  circuit  was 
123  centimetres.  The  decrease  in  length  of  the  path 
of  the  magnetic  lines  would  give  a  corresponding 
decrease  in  the  current  required  to  magnetise  the  iron,  v 
if  the  number  of  turns  in  the  primary  were  the  same.  In 
this  case,  however,  tho  number  of  turns  in  the  primary  are 
much  fewer  than  in  the  previous  design,  and  hence  tho  i^ 
comes  out  about  the  same  proportion  of  the  total  no-load 
current.  The  value  of  iu  is  independent  of  the  shape  of 
the  iron  circuit,  and  depends  only  on  the  inductiori, 
frequeucy,  and  the  total  weight  of  iron  used,  provided  the 
platea  are  so  arranged  that  no  secondary  curretits  are 
induced  in  them  other  tban  the  usual  Foucault  currents. 
In  further  development  of  this  design,  the  two  alterations 
most  likely  to  effect  improvements  in  tho  results  are  (a) 
the  enlargement  of  the  window,  (b)  the  shortening  of  the 
whole  transformer.  How  far  the  reduction  of  the  length 
can  be  carried  without  increasing  the  core  is  a  matter  to 
be  determined  by  careful  trial. 

The  mechanical  construction  of  the  above  transformer 
with  the  Mordey  method  of  building  the  core  is  as 
follows.  The  two  coils  are  wound  on  a  former  of  the  exact 
shape  required  by  the  windows  left  in  the  iron,  and  are 
then  carefully  insulated.  The  ends  of  the  wires  are  usually 
all  brought  out  at  same  end  of  the  coils.  The  somi-circular 
•paees  at  each  end  of  the  coils  are  filled  in  with  a  block  of 


wood  or  other  non-conducting  material,  Fig.  13.  The  coilfl 
ire  then  taken  ofi  the  former.  In  building  up  the  iron  on 
the  insulated  coils,  a  hollow  rectangular  stamping  is  first 
threaded  over  them,  and  next  the  piece  forming  the  core  is 
placed  through  the  coil,  as  shown  in  Fig.  12.  These  opera- 
tions are  repeated  till  the  whole  length  has  been  built  up. 
Bolts  connected  to  flanges  at  either  end  are  tightened  occa- 
sionally, so  that  the  plates  are  forced  into  as  small  a  length 
as  possible.  When  the  full  number  of  the  stampings  have 
been  got  in,  their  bolts  are  finally  tightened,  and  thus 
prevent  any  displacement  of  the  plates  when  the  trans- 
former is  being  moved  afterwards. 


1    V 

£X 

Fio,  16. 

There  are  several  other  makers  who  use  a  type  similar 
in  general  outline  to  the  above,  and  the  mechanical  con- 
structiotiB  adopted  by  two  of  them  are  worthy  of  special 
note.  The  Westinghouse  transformer  is  shown  in  section 
in  Figs.  15  and  16.  As  will  be  seen,  the  appearance  of  the 
section  is  very  similar  to  that  used  in  the  transformer, 
Fig.  12,  except  that  the  windows  take  out  a  larger  pro- 
portion of  iron  ;  also  the  length  of  this  transformer,  as 
compared  to  its  other  dimensions,  is  shorter.  The  splendid 
efficiency  of  a  6'5kilowatt  transformer  of  the  Westinghouse 
type,  as  measured  by  Dr.  J.  Hopkinson  and  Dr.  Fleming  (see 
the  list,  page  479)  makes  this  design  of  special  interest.  The 
material  used  in  the  core  ib  s^ud  to  be  a  special  make  of 
very  soft  steel  plate.  The  core  plates  consist  of  single 
stampings,  Fig.  15,  of  rectangular  shape,  with  two 
windows  punched  out  where  the  wire  is  to  be  placed.  To 
enable  these  stampings  to  bo  threaded  on  to  the  coils,  the 
plate  is  cut  through  in  two  places,  from  the  window  out  to 
the  long  edge  of  this  rectangle,  as  shown  by  the  lines  (a,  h\ 
Fig.  15.  The  cross  yokes,  thus  se^mrated  from  the  core, 
can  now  be  bent  back,  and  the  stamping  placed  in  position 
on  the  coils.  These  cross-))ieces  are  then  straightened  again, 
and  the  stamping  is  then  flat,  embracing  tho  coils.  Alternate 


Fio.  16. 

plates  are  placed  on  from  different  sides,  so  that  the  joints 
(tt,  h)  on  one  plate  are  covered  by  an  unbroken  part  of  the 
next.  The  rest  of  the  construction  is  carried  out  as  before,  the 
wires  being  wound  on  formers,  and  well  insulated  from  the 
iron  by  insulating  cloth  and  other  material  able  to  with- 
stand the  mechanical  abrasion  while  the  core  is  being  built 
up.  When  complete,  the  iron  plates  are  clamped  up  by 
four  bolts  placed  at  either  corner,  as  shown  in  Fig.  16. 
The  good  quality  of  the  iron  or  steel  plates  used  accounts 
in  some  measure  for  the  splendid  efficiency  of  this  trans- 
former, but  the  general  proportions  must  also  be  very 
carefully  designed. 
The  other  transformer  referred  to  is  the  El  well-Parker, 
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and  in  this  case  the  iron  circuit  round  each  of  the  windows 

ifi  kept  distinct.  The  coils  are  insulated  in  the  usual  manner^ 

and  each  side  of  the  long  rectangle  of  copper  wires  thus 

formed  are  surrounded  by  plates  of  iron,  Fig.  17.     These 

plates  are  hollow  rectangles,  stamped  out  whole,  and  then 

cut  through  at  one  place,  much  in  the  same  manner  as  in  the 

Westinghouse  plates.     This  enables  one  side  to  be  bent 

back,    in    order    that    the 

stamping  may   be    slipped 

on  to  the  wire,  then   this 

side  is  straightened  again. 

The    successive  plates   are 

arranged  to  break  joint  as 

described  in  above  for  other 

designs.     The    transformer 

of    this     make,    shown    in 

Figs.    17   and  18,  is   much 

shorter  in  projiortion  to  its 

length     than    the     design 

worked  out,  and  as  it  is  to 

scale   a  rough  idea  of  the 

proportion    of    copper    to 

iron  can  be  obtained. 

It  will  be  noticed  that  all 
the  makers  of  the  general 
typo  illustrated  by  this 
second  design  seem  inclined 
to  keep  the  length  of  the 
transformer  down.  The 
object    of      this     is     that 

the  mean  length  of  the  copper  circuits  to  enclose  a 
given  area,  or  take  a  given  total  flux,  is  much  lessened  by 
this  step.  This  reduction  in  the  tt  of  the  coi)per  saves 
weight  and  space,  both  of  which  are  valuable.  Still,  some 
makers  do  not  reduce  the  copper  weight,  but  prefer  instead 
to  add  more  turns  in  the  space,  and  thus  reduce  the  iron 
loss.  This  seems  an  easy  method  of  increasing  the 
efficiency,  but  the  magnetic  leakage  is  also  much  increased, 
and  needs  further  changes   in  the  methods   of    winding. 


Fni.  l«. 

That  this  is  so  is  seen  from  the  fact  that  the  magnetic 
leakage  in  the  Westinghouse  transformer  in  the  list  is  its 
worst  fe^ituro.  It  is  I  02  per  cent.,  and  is  the  highest 
percentage  leakage  recorded  by  Dr.  Fleming. 

(To  he  e&fUinued.) 


ELECTRIC  LIGHT  AND  POWER. 

BY  AKTHrU    K.  OCV,  AftSOO.MEM.  INHT.   ELKCTRICAL  ENdlNKKEa 

(All  rights  reserved,) 

{CoTUinwtl  from  page  55 J.) 

AHC  ij(;hti\(:. 

It  was  stated  in  a  former  article  that  we  have  every 
reason  to  believe  that  there  can  be  no  light  without  the 
presence  of  heat,  lieat  is  a  mode  of  motion  and  a  source 
of  enercry,  so  is  light,  but  the  amount  of  heat  energy  that 
we  are  capable  of  converting  into  radiant  light  energy  is 
only  an  extremely  email  fraction  of  the  total.  Study 
Nature's  animate  display  uf  the  cunvorsiun  of  energy  into 
J/gbt,  4   Jiving  machiuo — the  glowworm.    Horu,  by   some 


secret  laws  unknown  to  us,  we  have  the  most  wonderful 
example,  one  that  dwarfs  our  most  ambitious  productions 
into  nothingness.  The  enormous  loss  incurred  by  producing 
electric  energy  from  the  he^tt  energy  given  off  by  burning 
coal  has  already  been  mentioned.  The  very  best  machinery 
and  apparatus  will  only  yield  us  10  per  cent.,  and  great 
is  the  problem  to  be  solved  that  will  enable  us  to  produce 
electric  energy  direct  from  coal,  instead  of  being  compelled 
to  employ  those  terribly  wasteful  converters — the  boiler 
and  steam  engine. 

But  a  far  more  important  problem  to  tackle  is  how 
convert  electric  or  heat  energy  direct  into  radiant  light 
energy  without  the  enormous  and  almost,  we  may  say, 
total  loss  our  present  methods  give,  for,  whereas,  in  the 
first  case,  we  can  utilise  one-tenth  of  the  hear,  energy 
contained  in  the  coal,  in  the  second  case,  so  far  as  we 
can  judge,  we  do  not  obtain  anything  like  this,  but  only  a 
very  minute  portion  of  the  whole. 

After  this  digression  we  will  return  to  practical  matters. 
There  are  two  chief  ways  of  converting  electrical 
energy  into  heat  energy  and  then  into  light — firsts 
by  producing  an  "  electric  arc,"  second,  by  raising 
a  refractory  substance  to  incandescence,  the  first  being 
known  as  the  "  arc  lamp,"  and  the  second  as  the 
'Mncandeacent  lamp."  In  both  cases  carbon  is  used,  which 
is  raised  to  such  a  high  temperature  by  the  passage  of  the 
electric  current  through  it,  that  it  becomes  white  hot,  and 
so  emits  lights.  We  will  deal  with  the  arc  lamp  first,  and 
then  with  the  incandescent 

The  [irinciple  of  tbe  arc  lamp  was  explained  in  the 
opening  paragraph  of  these  articles,  and  it  is  only  neces- 
sary to  ad<i  that  the  mechanism  of  all  arc  lamps,  simple  or 
complicated,  is  for  the  purpose  of  maintaining  tbe  two 
carbon  rods  at  a  definite  and  fixed  distance  apart,  by 
feeding  one  or  both  forward,  as  they  slowly  consume 
away,  in  moilurn  lamps  tbe  mechanism  is  controlled  by 
magnets  and  solenoids,  energised  by  the  same  current  that 
tlowfi  through  the  lamp.  Scores  of  arc  lamps  have  been 
invented  and  put  npon  the  market  since  the  fir»t  display  of 
the  arc  light,  but  very  few  of  them  were  of  anygood,  and  well 
has  tbe  Uw  of  the  "survival  of  the  fittest"  been  exemplified. 
The  domain  of  arc  lighting  is  perfectly  distinct  from  that 
of  incandescent  lighting,  the  arc  lamp  being  essentially  one 
for  ouui4>or  illumination,  where  for  large  areas  it  stands 
without  a  rival,  in  particular  such  places  as  railway  sidings, 
goods  yards,  streets,  smelting  and  foundry  works,  cdnals,; 
docks,  quay  sides,  bridges,  naval  and  military  pur[K)8es,  etc. 

It  is  now  well  understood  that  the  light  emitted  bv  tbe 
arc  lamp  is  almost  entirely  derived  from  the  incandescent 
and  glowing  surface  of  the  crater  formed  at  the  bottom  of 
the  jiositive  or  upper  carbon.  This  "  crater,"  as  it  is  called, 
is  a  hollowing  out  of  the  carbon  rod,  and  is  somewhat 
conical  in  shape  when  it  is  well  formed,  and  it  seems 
to  1)6  tbe  locality  where  the  work  is  done,  where 
the  heat  energy  due  to  the  electric  current  is  dissi- 
[lated  and  converted  partly  into  radiant  light  energy. 
The  work  done  consists  of  raising  tbe  carbon  end  to 
such  a  dcgroo  of  temperature  that  it  volatilises  ;  the  cjiirbou, 
vapour  so  produced  streams  across  the  air  gap  between  th<  ^ 
[iositive  and  negative  carbon  rods,  and  settles  upon  tbe 
tip  of  tbe  latter  carbon.  The  glowing  state  of  tbe  tip 
of  this  lower  or  negative  carbon  is  believed  to  be  due 
probably  to  the  settling  of  the  white-hot  carbon  vapour, 
and  also  to  its  proximity  to  tbe  intense  beat  of  the  crater 
above.  Certainly  a  small  amount  of  light  is  emitted  from 
the  tip  of  the  negative  carbon,  and  also  from  the  fiame  of 
tbe  arc  that  plays  between  the  two  carbon  ends. 

IlhtmivaHng  Power. — There  are  two  common  sizes  of  axa 
lamps,  called  by  the  trade  a  2,000  nominal  candle-power' 
arc,  and  a  1,200  nominal  candle-power  arc.  It  must  not 
be  imagined  that  the  first  gives  2,000  c.p.  and  the  second 
1,200  c.p. — far  from  it;  very  often  the  candle-power  is 
anything  but  the  nominal.  Besides  these  two  sixes,  are 
lamps  are  made  in  a  number  of  other  sizes,  one  or 
two  being  smaller,  a  sort  of  miniature  arc  lamp,  while 
the  sizes  above  go  up  to  very  great  candle  -  power ; 
these,  however,  are  used  as  searchlights,  or  pr 
joctors,  as  they  are  sometimes  called.  Tbe  remar 
following  wil!  be  confined  solely  to  the  two  uhove-numod 
B\m&,     The  2,000  nominal  uaudle-^>uwer  arc  lamp,  named 
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a  "fall  arc,"  takes  usually  about  10  amperes  in  current,  at 
a  prewure  o!  50  volte — that  is  to  aay,  500  watta,  or  half  a 
unit  So  that  for  CTery  three-quarters  of  a  brake  horse- 
powergivenoff  by  an  engine  one  ''full'Mampcouldbe  driven. 
The  maximum  actual  candle-power  yielded  by  this  sized 
lamp  is  difficult  to  name ;  in  fact,  nobody  seems  to  know 
exactly,  photometric  tests  applied  to  the  arc  light 
being  very  elastic.  Between  800  c.p.  and  1,000  c.p.  is 
considered  to  be  near  the  mark,  while  the  average  candle- 
power,  or  the  average  taken  for  all  angles  of  observation 
below  the  lamp,  is  probably  not  much  more  than  500. 
The  1,200  nominal  candle-power  arc  lamp,  named  a 
"  hall  arc,"  takes  from  six  to  seven  amperes  in  current,  at 
a  pressure  of  50  volte,  or,  say,  330  watts,  or  one-third  of  a 
unit,  so  that  for  every  half  brake  hor»e-iK»wer  given  off  the 
engine  one  "  half  "  arc  could  be  driven.  The  maximum 
actual  candle-power  may  be  taken  somewhere  about  500  to 
600,  and  the  average  candle-power  does  not  seem  to  be 
much  above  300. 

When  aic  lamps  are  used  for  indoor  illumination  they 
should  only  be  fixed  in  large  and  lofty  structures,  so  that 
the  powerful  light  can  be  dispersed  over  a  floor  area 
unbroken  by  any  obstructive  features,  such  as  partitions, 
stands,  etc.  It  is  a  common  practice,  particularly 
in  London,  to  cram  half-a-dozen  or  so  arc  lamps  into  a 
small  shop.  The  efTect  is  brilliant  certainly,  but  rather 
startling ;  probably  the  blaze  of  li^ht  produced  acts  on 
customers  as  the  candle  on  the  proverbial  moth.  Sufficient 
light  is  one  thing,  but  an  unbearable  glare  is  something 
altogether  different ;  tbeso  displays,  however,  have  one 
redeeming  character,  they  serve  to  light  up  the  streets  close 
by  very  efiectiveiy.  The  following  tabulation  gives  an 
idea  of  the  illuminating  powers  of  arcs  at  different  heights, 
four  degrees  of  intensity  being  given  ;  the  arc  in  alt  cases 
being  naked — i.e.,  having  no  globe  over  it : 


rA»ULATION 

a). 

Inten- 

Half  arcs. 

Full  arcs. 

Bity  of 
light. 

Height 
hi  foet. 

Radius 
in  foet. 

Area  in 
&(|uare  feet. 

Height 
in  feet. 

Radiue 
in  feet. 

Area  in 
square  foet. 

A 
B 
C 

D 

30 
30 
15 

15 

114 

68 
24 
17 

80,000 

16,000 

2,000 

1,000 

40 
40 
15 
Id 

170 
76 
34 
24 

100,000 

20,000 

4,000 

2.000 

The  first  row,  A,  denotes  an  illumination  just  sufficient 
to  see  the  way  about,  and  only  gives  light  enough  to  work 
by,  when  close  by  the  lamp.  This  degree  would  serve  for 
lighting  up  a  railway  track,  canal  banks,  etc.,  where  the 
lamps  are  fixed  a  good  distance  apart ;  it  is  too  expensive  to 
light  up  well  miles  of  track,  so  that  the  above  suffices  for 
its  object.  The  second  row,  B,  denotes  a  degree  of  illumi- 
nation so  that  ordinary  work  can  be  carried  on,  and  is 
applicable  to  railway  sidings,  sheds,  docks,  quaysides, 
foundries,  streets,  etc.  Ths  third  row,  0,  is  a  good  strong 
light  suitable  for  all  ordinary  indoor  lighting,  whether 
railway  stations,  halls,  mills,  shope,  etc.  The  fourth  row, 
D,  denotes  a  stronger  light,  for  places  where  an  extra  good 
light  is  wanted, 

The  intensity  of  the  light  given  oft  from  the  arc  depends 
upon  the  point  of  observation.  Imagine  a  circle  described 
vertically  round  an  arc  lamp,  having  the  arc  as  a  centre  ; 
then  the  light  given  off  depends  upon  the  angle  that  the 
point  of  observation  makes  with  the  vertical  tine  drawn 
through  the  lamp  or  centre  of  the  circle.  At  an  angle  of 
90deg.  or  at  right  angles — that  is,  looking  at  the  lamp  in  a 
horizontal  line  with  the  arc — the  light  is  about  a  ijiuarter  of 
the  maximum.  Above  the  horizontal  line  the  light  gets 
feebler  very  rapidly,  because  the  crater  then  becomes 
hidden  from  view.  At  a  vertical  point  above  the  arc 
there  is  no  light  whatever.  Taking  a  downward  course, 
we  find  that  the  light  gradually  increasos  in  inten- 
sity, and  when  the  angle  is  60deg.  from  the  vertical 
or  30deg.  below  the  honzoptal  line  the  increase  becomes 
very  marked,  the  intensity  being  about  three-quarters  of 
the  maximum;  continuing  lower  down,  when  45deg.  is 
^roaohedj  or  midway  between  the    horizontal  and  vertical 


lines,  the  maximum  intensity  is  yielded.  Roughly  speak- 
ing, the  best  part  of  the  light  lies  between  30deg.  and 
fiOdeg.  below  the  horizontal,  thus  making  30deg.  of 
light  described  as  a  belt  round  the  arc  j  the  light  rapidly 
losing  its  intensity,  whether  passing  beyond  or  within  this 
belt.  Beyond  GOdeg.  below  the  horizontal  the  bottom 
carbon  intercepts  more  and  more  of  the  light  rays  at 
90deg.  below  the  horizontal,  or  directly  underneath  the 
arc,  there  ia  no  light — just  as  there  was  no  light  directly 
over  the  arc. 

(To  be  continued.) 


ELECTRICAL  COMMUNICATION   BETWEEN  LIGHT 
VESSELS,  ROCK  STATIONS,  AND  THE  MAINLAND/ 

BY  JOHN    ROCHFORD. 

The  subject  of  elootrical  communication  between  outlying 
station^  and  the  shore  has  lately  attracted  much  attention. 
Shipping  coinpanief],  chamber?  of  commerce,  and  lifeboat  institu- 
tions are  particularly  interested.  The  first-named  on  account  of 
the  anxiety  which  very  often  prevails  aa  to  tlie  safety  of  their 
vessels  and  poasengers,  the  second  on  account  of  the  effect  of  the 
arrival  of  large  cargoes  on  tho  market,  and  the  last  on  account  of 
their  desire  to  prevent  the  Iobb  of  ltfe»  which^  unfortunately,  too 
frequently  occurs. 

LicHT  Vessels. 

Light  TesBeiaas  a  rule  are  moored  wich  200  fathoms  of  l^in.  or 
liin.  long-link  chain,  according  to  size  of  vessel,  station,  and  depth 
of  water.  The  old  type  of  vessel  meaaurea  90ffc.  in  length,  2ift. 
6in.  in  breadth.  lOfb.  in  depth,  and  180  tons,  builder's  moaaure- 
ment.  The  latter  type  measures  103ft.  in  length,  24ft.  2iD.  in 
breadth,  12ft.  2in.  in  tiepth,  and  27*2  tons,  builder's  meaaurement, 
and  coBts  about  £^  per  ton.  The  difficulty  in  connecting  a  cable 
to  a  liglit  vessel  is  caused  by  the  continuouB  rolling  motion  and 
liability  of  the  cable  to  foul  with  the  mooringa.  The  vessels  aa  a 
rule  are  moored  by  a  single  length  of  chain  attached  to  a  SOcwt. 
mushroom  anchor,  but  oe  the  vessel  swings  with  the  tide  and  wind 
this  arrangement  does  nob  suit  very  well  as  the  continuous 
dragging  of  the  cable  on  the  bottom  would  soon  fracture  it.  To 
obviate  this  to  a  certain  extent  bridles  have  been  used. 

In  1370  a  strong  vessel  was  moored  5()  miles  ofT  Land's  End  in 
60  fathoms  of  water  and  the  electric  cable  attached  to  the  maet- 
head,  bub  erer^  time  the  vessel  rolled  tho  cable  beat  bo  heavily 
against  the  ship's  side  that  it  was  injured  considerably.  After 
two  months^  trial  the  experiment  was  given  up,  as  tho  communi- 
cation was  unsatififactory.  The  cost  ofthis  trial  was  £15,000.  In 
1S84  a  vessel  was  moored  by  a  bridle  having  a  "  Btdwell  swivel  ** 
attached.  This  at  first  was  nob  a  success,  owing  to  the  oable 
chafing  at  iho  edge  of  the  "  Bidwell  swivel/'  but  after  the  edge 
was  rounded  and  the  hole  made  larger  it  worked  more  satisfac- 
torily.   This  cable  was  specified  : 

Cort. — The  conductor  to  be  a  strand  of  seven  copper  wireSf 
weighing  1301b.  per  nautical  mile.  Resistance  at  75a^.  F.  shall 
notice  more  than  10  ohms.  The  conductor  is  to  be  insulated  with 
three  coatings  of  guttapercha  of  improved  induction  capacity,  and 
prepared  according  bo  NIr.  Smith 'fe  system,  alternating  with  three 
coatings  of  Chatterton's  compound,  and  to  weigh  ISOlo,  per  knot, 
or  within  5  per  cent,  thereof.  The  resistance  of  the  completed 
core  not  to  be  less  than  150  megohms  per  nautical  mile,  when 
tested  at  a  temperature  of  75dog.  F.  after  24  hours'  immersion  in 
water  14  days  after  manufacture.  The  core  to  be  covered  with  a 
serving  of  jute  yarn  steeped  in  cuteh,  or  other  preservative 
mixture,  and  applied  web. 

Outer  Coverivfj,  Short  iTnrf.— The  service  coro  to  be  covered  with 
10  galvanised  fi.B.  Iron  wires,  each  wire  to  gau^e  No.  OOB.W.G., 
e([ual  bo  '375  of  an  inch  when  galvanised,  or  within  2j  per  cent, 
thereof. 

Main  Cable.— The  service  core  bo  bo  covered  with  10  galvanised 
B.B.  iron  wires,  each  wire  to  gauge  No,  1  B.W.G.,  ecjual  to  "300 
of  an  inch  when  galvanised,  or  within  2^  per  cent,  thereof. 

Veeniitj  CabU.— The  service  core  to  be  covered  with  15  strands 
composed  of  seven  galvanised  iron  wires,  each  wire  to  gauge 
No.  22  B.W.G.,  or  within  24  per  cent,  thereof. 

Land  Calit,— The  service  core  to  bo  covered  with  12  galvanised 
iron  wires,  each  wire  to  gauge  No.  9  B.W.G.,  equal  to  '148  of 
an  inch  when  galvanised,  or  within  2^  per  cent,  thereof. 

OxUside  Serving, — The  cable  manufactured  as  above  bo  be  covered 
with  two  of  Johnson  and  Phillips's  patent  tapes  laid  on  spirally  in 
opposite  directions,  and  three  coatings  of  Clarke's  composition. 

EUcirical  TtsU, — The  standard  of  insulation  for  the  completed 
cable  with  either  current,  before  being  submerged,  to  be  not  less 
than  250  megohms  per  nautical  mile  when  reduced  to  a  tempera- 
ture of  75deg.  F.  after  five  minutes*  electrification.  The  tests  to 
be  taken  at  the  actual  natural  temperatures,  and  to  bo  reduced  by 
calculation  to  standard  specified.  The  electrical  of  the  cable  when 
laid  shall  be  such  as  having  regard  to  its  previous  condition,  and 
makmg  due  allowance  for  tho  moan  actual  temperature  of  the 
water,  as  shown  by  the  resistance  of  bhe  conductors,  to  give  good 
grounds  for  believing  that  any  fault  exists  in  the  insulator  or 
conductor. 

Iftnrfths  of  Cable. — Shore  end,  one  nautical  milo  ;    main  cable, 

*  Paper  rood  before  the  Institution  of  Civil  Engineers,  Iroland. 
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[•uffioient    to  connect   ships  with  shore,  7'807    nautical    miles ; 
reering  cable,  200  fathoms. 

The  inatrumeotA  used  were  Wheatotone's,  ABC,  Morse,  and 
Gower-Bell  telephone.  The  telephone  gave  entire  satiafactioQ. 
Daily  t«atB  were  mode  on  shore,  and  the  following  valuefl  obtaincKJ  : 
The  reeUtance  of  the  guttapercha  insulator  was  1,519  mef^ohms  in 
ite  winter,  and  172  coegohms  in  the  summer.  The  reeistanco  of 
the  copper  conductor  wae  77  ohm  in  the  winter,  and  *81  in  the 
anmmer.  The  induction  capacity  wast  about  3'2  microfarads.  The 
■  temperature  of  the  wator  at  the  bottom  of  the  sea  was  found  to  bo 
F44deg.  F.  In  winter,  and  62'5deg.  F.  in  summer. 

The  mooringe  were  tirst  form^  by  one  arm  of  the  bridle  being 
composed  of  130  fathoms  of  stoel-u'ire  cable,  tested  to  >(0  tons,  and 
made  of  14  strands  of  gal vanieed  stool  wire,  No.  4  B.  W.C,  laid 
Lap  outside  a  length  of  the  main  telegraph  cable,  the  extremibies 
being  secured  by  Lucas's  patent  swiveL     The  steel  wire  cable  was 
attached   to  45  fathoms  of   l^in,   ohain  and  a  50cwt.    mushroom 
anchor.     The  veering  chain  was  100  fathoms  long.     Thia  arrango- 
Lment  did  not  work  well,  owing  to  the  steel-wire  rope  untwisting 
land   retwiating,  stretching,  contracting,   and  forming  into  kinks, 
thereby  breaking  the  oonductor.     New  moorings   were  put  down, 
having  each  arm  composed  of  long-link  chain  attached  to  a  mush- 
room, and  fitted  with  a  Bidwell  swivel  at  the  apex  of  the  bridle  ; 
this  answered  very  well.  The  electric  cable  waa  brought  in  over  the 
bows  and  coiled  on  a  drum,  to  allow  of  it  being  veered  away  when 
^required.     A  method  for  preventing  the  twistmg  or  untwisting  of 
(ihe  cable  has  been  tried.     It  consists  of  a  buoy  moored   »ome 
distanoe  from  the  vessel,  and  the  main  cable  brought  up  through 
Fan  aperture  in  the  centre  of  the  buoy.     A  light  cable  connects  the 
Teasel  to  the  cable  at  the  buoy.     This  light  cable  is  wound  round 
a  travelling  drum  that  works  on   the  rail  of  the  lightship.     The 
cost  of  alwve  experiment,  which  extended  over  two  years,   was 
£4.805.    (This  does  not  include  the  maintenance  of  the  veseeli 
which  waa  on  her  station  as  a  lightship. ) 

A  great  improvement  was  made  oy  Mr.  Willoughby  Smith, 
chief  electrician  to  the  contractorn— the  Telegraph  Construction 
and  Maintenance'  Company,  Limited.  It  consistod  of  sptrallv 
winding  a  wire  round  a  central  wire.  This  was  found  to  work 
better  than  having  all  the  wires  straight  ;  for  in  the  event  of  the 
central  wire  breaking,  the  coiled  wire  kept  the  contact  good. 
This  arrangement  waa  only  used  for  the  veering  cable 

A  novel  description  of  telegraph  vesael  was  patented  by  the  late 

Captain  Moody.    It  consists  of  four  rays.    A  model,  12ft.  diameter 

from  ray  to  ray,  waa  severelv  tried  at  Southend.     A  sailing  yacht 

bisn  same  principle  with  a  shifting  keel  was  also  tried  and  done  very 

I  Veil,  saihng  from  Liverpool  to  Starre.  Theaixe  of  vessel  suggested 

*  by  the  inventor  for  lightships  and  tele^aph  stations  is  :  Length 

{W  beam,  80ft. ;   depth,  Uft.  ;  hoW,  5ft..  divided  into  13  water- 

Itight  comoartments  ;  height  of  tower  for  exhibiting   light,  60ft  : 

I'oentral  caoin,   30ft.   diameter  by  9ft.  high  ;    storerooma  in    rayn, 

20ft.  by  10ft.  ;  draught  of  water,  2ft.  Gin.     This  design  h^  been 

very  well  spoken  of. 

OCTLVTNO  AND   RoCK   STATIONS. 

The  electric  connections  between  rock  stations  and  the  main- 
land have  been  very  successful  in  Rome  cases,  notably  Lundy 
I  Island,  in  the  Bristol  Channel,  and  Tory  Island,  North- West 
I  Coast  of  Ireland.  Samples  of  cables  used  in  each  place  are 
[oxhtbitod.  It  will  be  noticed  that  the  conductors  of  the  Tory 
'  Island  cable  are  protected  by  brasA  t4ipe  to  guard  agaiimt  attaokR 
by  teredos.  This  la^t  cable  waa  constructed  and  laid  by  the  India 
rubt)er,  Gutta  Percba,  and  Telegraph  Works  Com|»iny,  T..imited, 
of  Silvertown,  I^ondon,  under  the  supervision  of  their 
engineer-in-chief  of  submarine  department,  Mr.  M.  Tf.  tJray. 
The  connection  by  means  of  non-continuous  cable  is  being 
experimented  upon  at  present  at  the  Needles,  but  so  far 
is  nob  quite  satisfactory.  The  ends  of  the  cables  are  40  yards 
apart,  and  before  commencing  signalling  by  means  of  the  cables, 
attention  has  to  be  drawn  by  means  of  vtButU  signals.  It  is  hoped 
all  difficulties  will  soon  be  surmounted,  as  Mr.  T.  A.  Edison  is 
stated  to  have  mode  eleotricnl  communication  between  [tafising 
I  veaaels,  bv  means  of  allowing  an  electric  cable  to  tow  antcrn  of  each 
lahip  (in  the  same  manner  as  a  log  line).  The  length  of  each  cable 
forms  the  radius  of  an  electric  circle,  and  when  the  electric  circles 
thus  formed  coincide  telephonic  communication  was  established. 
After  the  labour  and  expense  incurred,  it  ie  satisfactory  to  Itnow 
that  it  has  been  recommended  (some  of  the  work  is  already  com- 
pleted) to  connect  19  shore  lighthouses  at  an  estimated  cost  of 
£2,115  ;  one  pile  lighthouse,  estimated  cost,  £1,5^  ;  five  light 
veesels,  estimated  cost,  jC  1 1,455  ;  three  rock  stations,  estimated 
cost,  £6,189;  and  one  rock  station  by  non-continuous  cable  by 
telephone  (combined  with  Moree  aonnder)  or  by  mirror  galvano- 
meter, estimated  coet,  £3,600,  making  a  total  of  nearly  £'20,(KXl— 
abowing  that  perseverance  has  overcome  many  of  the  appareut 
impOMibilitiee  when  some  of  the  first  experiments  were  ma^le. 


Reeordtng  Speed  ladleator. — A  printing  speed  indicator  for 
dynamoH  and  enginy  ahnfte,  used  in  the  (^rnell  University,  is 
deecribed  by  Mr.  Geo.  S.  Moler.  It  consists  essentially  of  a  speed 
counter,  which  print«  the  number  of  revolutions  at  the  end  of  each 
minute.  It  i?  connected  to  the  shaft  by  sprocket  wheels  and  chains  : 
the  type  wheel  is  H^in.  diameter  with  printer's  type  clamped  be 
tween  Hnga  ;  the  printini^  is  done  on  Hn.  telegraph  paper  tape. 
An  arrangement  ia  made  by  which  the  wheel  is  slipped  round  and 
brought  to  xero  once  every  minute.  The  speed  in  revolutions  ia 
printed  in  plain  block  Hgiirea.  The  time  can  bo  calculated  by  the 
length  of  the  telegraph  paper,  though  the  print'Cr  la  meant  usually 
'or  rotuiing  at  the  time  of  exf>eriment8. 


THE    JOINT    PARLIAMENTARY    COMMITTEE    ON 
ELECTRIC  POWERS  PROTECTIVE   CLAUSES. 


There  is  no  doubt,  judging  from  the  formidable  array  of  counsel 
and  witneesea,  and  from  the  evidence  given  this  week,  that  a  very 
determined  struggle  will  be  made  as  to  the  use  of  the  earth  as 
return  or  [lartiaJ  return  of  an  electric  circuit,  and  as  to  whether 
ihe  telephone  and  railway  comi>aniea  are  to  receive  any  protection 
In  the  matter. 

The  members  of  the  committee  are  aa  follows  :  Earl  Rosae,  Earl 
Russell.  Viscount  Cross  (chairman),  Lord  Clifford  of  Chudletgh, 
Loi-d  Ker  (Marquis  of  Lothian),  Mr.  Brunner.  Mr.  Forwood,  Mr. 
Molloy,  Sir  Bernhard  Samuelson,  and  Major  Darwin. 

In  order  that  the  drift  of  the  evidence  given  in  cross-examiJia- 
tion,  and  which  ia  eummariaed  below,  may  be  mora  readily  under- 
stood, we  append  a  list  of  the  oonnsel  for  the  varioua  interesta 
concerned  : 

National  Telephone  Company.— Mr.  Pember,  Q.C.,  Mr.  Fletcher 
Moulton,  Q.C.,  and  Mr.  R.  Wallace. 

Railway  Companiea.  — Mr.  S.  Pope,  Q.C.,  Mr.  Fletcher  Moulton, 
Q.(\,  and  Mr.  E.  Moon,  Q.C. 

Electric  Tramway  Companies  and  Electric  Railway  Companies 
Mr.  C.  A.  Crippa  and  Mr.  J.  C.  Graham. 

Electric  Light  Companies. —Meeera.  Deaoon,  Oibaon,  and 
Modcalf  OS  agenta. 

Municipal  Corporations  of  England  and  Scotland. — Mr.  Balfour 
Browne,  Q.C,  and  Mr,  Worsley  Taylor,  Q.C. 

Tramwaya  Institute  of  Great  Britain  and  Ireland. — Mr.  Hans 
Hamilton. 

Her  Majesty's  Poatmaater-OeQeraL— Mr.  R.  Hunter. 

MONOAY,  .linfB  19. 

The  Chairman  called  upon  the  first  witness  to  repreaent  the 
views  of  the  Board  of  Trade. 

Sir  Coortenay  Boyle,  K.C.B.  (permanent  secretary  of  the 
Boarfl  of  Trade)  said  that  for  several  years  the  telephone  company, 
and  telegraph  company,  including  railway  companies  uaing  tele- 
graphs, bad  sought  for  protective  clauses  in  electric  lighting  pro- 
visional orderfi,  and  in  tramway  provisional  orders  and  oilla,  so  as 
to  prevent  interference  with  their  circuits  by  tramways  employing 
electricity  for  traction  purposes,  and  by  electric  lighting  com- 
panies uaing  strong  currents.  (Generally  speaking,  the  telephone 
and  telegraph  companies  used  the  earth  aa  the  return,  but  the 
(ieneral  Post  OfHce  adopted  metallic  clrcuita  for  telephony. 
Tho  action  of  Parliament  on  the  matter  was  not  uniform. 
Four  clauses  had  been  introduced,  the  effect  of  which  was 
to  give  varied  degrees  of  protection  to  the  telephone  com- 
pany. The  West  Metropolitan  had  the  most  powerful  claaaa. 
The  lack  of  uniformity  in  tno90  clau8oa,  combined  with  the  preaatng 
demands  thia  session  of  the  telephone  company  for  protection,  hod 
led  to  the  representation  to  both  Uouaoa  by  the  Board  of  Trade 
that  it  was  desirable  that  Parliament  should  lay  down  tho  principle 
governing  tho  amount  of  protection,  if  any,  that  tho  telephone 
company  and  telegraph  compunies  were  entitled  to  receive,  and 
hence  to  the  appointment  of  the  committee.  Aft«r  definiog 
various  electrical  unit«,  the  speaker  said  the  telephone  company 
UHed  for  conversation  very  small  curroota,  something  like  one- 
millionth  of  an  ampere  at  a  pressure  of  a  fraction  of  a  volt ;  whibt 
generally  the  telegraph  companies  employed  a  current  from  ifcjth  to 
one-fourth  of  an  ampere  at  from  10  to  50  volt«.»Electric  lighting  com- 
panies, on  the  other  hand,  used  very  ooneiderable  currents  at  from 
100  to  10.000  volts.  Tho  high  currents  generally  afiected  the  tele- 
phones by  leakage.  Efforts  wore  made  to  prevent  leakage  on  ^ec> 
trie  tramwaysand  toavoid  any  earthing.  The  tramwaya  had  tried  to 
confine  their  circuits  in  the  conductor  and  return,  but  it  had  prac- 
tically been  found  very  difficult  to  do  that,  as  leakage  took  plaoa 
On  the  City  and  South  London  Electric  Railway  it  had  been  found 
imposttible  to  prevent  leakage  to  earth,  and  the  aetting  up  of  an 
earth  caused  an  electrical  disturbance  in  the  neighbourhofxl,  and 
which  might  extend  for  a  considerable  diatanoe.  There  waa  no 
doubt  that  electric  tramways  did,  and  lighting  oomponiee  might, 
cause  electrical  di8turbancet>  in  the  Wcinity  of  telephone  or 
telegraph  circuita,  and  which  caused  material  interference 
with  the  delicate  instruments  used  by  the  latter  two.  The 
Board  of  Trade  in  pro^ieional  lighting  orders  had,  exo^t 
with  special  sanction,  forbidden  the  use  of  tho  earth  return. 
Passing  on  from  a  list  of  electric  tramways  and  railways,  the 
speaker  obnierved  that  electric  traction  was  growing  in  favour, 
and  that  its  popularity  would  increase  if  the  question  at  issue 
waa  settled.     Dealing  next  with  tho  case  of  the  National  Tele- 

fihone  Company  iwrww  the  Leeds  Corporation  (Thomson -Hooaton 
ine),  he  mentioned  there  were  many  inatances  in  which  consider 

able  electrical  diuturbuiices  hud   been  proved,  and  of  which  Mr. 

Preeoe  would  speak.  At  Proaton,  arcing  had  been  caused  by  the 
electric  light  conductors  not  having  been  sufficiently  protected 
from  earth.  Certain  gaa  and  water  pipes  in  the  vicinity  of  the 
maine  were  materially  damaged.  From  the  point  of  view  of  the 
electric  traction  companies,  it  was  urged  that  it  waa  a  aimole 
thing  for  the  telephone  companiea  to  make  themaelvea  aafe  oy 
using  metallic  circuits ;  that  the  former  could  not  protect  them - 
selvea;  and  that  therefore  they  ought  not  to  bo  under  heavy 
liabilitv  by  using  tho  earth.  The  telephone  companiea,  however. 
ditTerea  on  the  matter.  In  reply  to  Nlr.  Forwood,  Sir  Courtenay 
Boyle  foid  he  would  put  in  tlie  printed  report  particulara  of 
the  systems  sanctioned  by  the  Board  of  Trade.  Uhen  the  eftrth 
was  used  as  return  in  telephony,  it  followerl  that  there  w«a  a 
certain  amount  of  electrical  disturbance,  and  perfect  telephony 
would  be  obtained  by  the  use  of  metallic  circuits.  In  anavrer  to 
Mr.  Brunner,  he  stated  that  the  number  of  tramway  oonpaaUa 
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UBing  electricity  was  very  small,  and  oe  electric  light  companiee 
were  forbidden  the  use  ot  earth,  the  danger  of  disturbancea,  etc., 
did  not  often  occur ;  but  if  sanction  was  continued  to  be  given 
for  electricity  for  traction  purposes,  the  number  of  in^tancea 
in  which  there  mi^ht  be  danger  would  increase.  Replying  to  Earl 
KusHcll,  the  witness  said  that  the  tramway  companies  submitted 
that  it  would  coat  them  a  great  deal  to  protect  tneir  ayabema,  and 
that  it  would  not  necessitate  ereat  expenditure  ot  the  part  of  the 
telephone  cora[)aniefl.  On  the  other  hand,  the  telepnone  com- 
panies contended  that  they  had  established  a  Urge  aysbem  of  great 
public  interest,  and  that  tlioy  should  not  be  compelled  to  alter  it. 
The  Board  of  Trade  had  not  studied  American  experience. 

Mr.  W.  H.  Prooeo,  as  representing  the  (General  Post  Office,  hod 
given  much  attention  to  the  matter  because  they  had  found  that 
the  Government  telegraphs  and  telephones  were  gradually  being 
disturbed.  The  disturbances  arose  from  two  caiisee  :  one  was 
due  to  the  passage  of  electric  currents  through  the  crust  of  the 
earth,  and  the  second  woe  caused  by  induction.  The  former  was 
the  most  serious,  but  the  efTects  due  to  induction  could  be  easily 
removed  with  the  expenditure  of  money.  The  earth  bod  from  the 
earliest  stages,  in  1837,  been  used  as  return  in  telegraphy.  The 
first  telephone  fixed  in  London  was  arranged  on  a  metallic 
circuit,  but  the  companies,  with  the  exception  of  on  their 
trunk  systems,  used  the  earth,  which  was  also  utilised  bv 
the  railway  companiee  in  the  reeuiation  of  traffic  and  block 
signalling.  The  (iovernraent  telephones  were,  however,  arranged 
on  metallic  circuits.  The  earth  had  been  permitted  to  be  uaed  by 
the  London  Electric  Supply  Corporation.  With  regard  to  the 
City  and  South  London  Railway,  he  mentioned  that  the  return 
circuit  WAS  formed  by  the  rail t>,  and  the  tunnels  also  picked  up 
some  of  the  return  current.  The  metals  were  not  insulated.  The 
diagrams  which  he  exhibited  illustrated  what  occurred  when 
a  train  was  about  to  start,  and  also  what  took  place  when  two  or 
three  other  trains  were  on  the  line.  The  earth  currents  extended 
to  such  a  distance  that  they  hod  disturbed  the  observing  instru- 
ments at  Greenwich,  and  had  been  aUo  observed  as  far  aa  North 
Walsham  in  Norfolk.  Observations  had  been  madeaimultuneously 
at  the  Post  Office  in  the  cose  of  a  portion  of  the  Norfolk  line  and 
at  Greenwich.  Mr.  Glew^  a  chemist^  in  Claphamroad,  had  in  his 
window  an  instrument  which  recorded  the  passing  of  every  train. 
That  instrument  was  simply  connected  on  one  side  to  thegas-pipen 
and  on  the  other  to  the  water-pipes  in  hi^  house.  Mr.  Preece  had 
had  the  current  measured.  The  voltage  between  Stockwell  and 
the  City  sometimes  reached  throe  volts.  At  the  shop  in  C'lapham- 
road  the  pressure  between  the  gas  and  water  pipes  was  '3  volt^ 
and  it  gave  a  current  of  half  an  ampere.  He  woula  impress  upon  the 
committee  the  question  of  voltage  found  between  the  gas  and 
water  pipes,  as  it  was  by  far  the  moet  serious  disturbance.  The 
effect  of  it,  if  not  checked,  would  be  that  the  water-pipe  or  gas-pipe, 
whichever  was  connected  with  the  positive  side  of  the  current,  would 
be  decomposed  away.  UnlesB  some  steps  were  taken  to  prevent  that, 
there  would  certainly  be  leakage  of  water  and  gas,  and  accidentH 
would  occur.  He  then  referred  totheelectric  lighliug  undertaken 
by  the  North-Western  Railway  in  1880  at  UolyheocJ,  and  the  drst 
thing  which  happened  was  the  breakdown  of  their  block  signals. 
After  conRJdci  ing  the  protection  which  had  been  necessibated  at 
Walsall,  Blaektiool,  and  elsewhere,  and  to  that  now  required  to  be 
given  for  the  block  signalfi  at  Bruy,  he  said  that  the  effect  of  the 
earth  currents  had  been  that  the  moment  a  train  Rtopi>e(]  a 
powerful  current  was  sent  to  tho  earth,  and  the  block  signal  on  a 
railway  was  lowered  from  dancer  to  '^all  clear."  That  could, 
however,  be  prevented  by  adopting  metallic  circuita  in  the  block 
■ections.  As  far  oa  the  Liverpool  electric  railway  was  concerned, 
he  had  had  measurements  made.  Tho  metals  there  were  planted 
on  continuous  wooden  sleepers,  they  did  not  make  very  much 
earth,  and  the  result  was  that  the  currents  were  very  much  less. 
He  bad  not  heard  of  any  block  signals  being  disturbed  by  the 
South  London  Electric  Hailwav.  The  use  of  the  earth  should  be 
sabject  to  the  supervision  of  the  Board  of  Trade,  as  in  the  case  of 
electric  light  comr^anies,  bat  he  did  not  imply  that  the  earth 
should  be  cntii-olv  discarded.  He  was  not  aware  of  any  instances 
where  attempts  had  been  made  to  insulate  the  rails.  Tho  acci- 
dental use  of  the  earth  meant  a  considerable  waste  of  energy  and 
an  increase  in  the  working  expenses  at  the  generating  station. 
Replying  to  Mr.  Forwood,  the  witness  could  not  speak  from 
personal  experience  of  electric  tramway  working,  Ho  thought 
if  the  rails  on  the  City  and  South  London  line  were  laid  on  con- 
tinuous wooden  sleepers,  the  effects  of  earth  currents  would 
be  materially  reduced.  He  did  not  consider  the  telephone  service 
complete  until  it  had  metallic  circuits,  but  it  would  tinancwlly  be 
impossible  to  double  the  telegraph  system.  If  a!l  electric  railways 
were  started  as  now  projected,  the  telegraphs  would  bo  injured. 
He  thought  with  proper  supervision  it  was  c^uite  possible  for  every 
tramway  in  England  to  use  the  earth  accidentally  without  dis- 
turbing the  telegraphs.  The  Post  Office  had  about  7,0(Xt  tele- 
phones, and  were  now  erecting  between  4.000  and  6,000  miles  of 
wire,  with  extensiona  to  20,000  miles.  What  be  meant  by  acci- 
dentally, was  that  tramway  conipanios  should  design  their  systems 
so  as  not  to  use  the  earth  intentionally  as  return.  Alternating 
currents  would  not  affect  gaa  and  water  pipes,  but  direct  curi-ents 
woald.  In  some  outlying  districts  in  Ireland  and  Scotland  the 
Government  employed  single  wires  for  telephony  ;  they  were  short 
lines  and  did  not  come  near  the  telegraphs,  but  in  large  towns 
where  other  circuits  existed,  metallic  circuits  were  used. 

TUKSDAY. 

Kr.  W.  S.  L.  Oalae  (general  manager  of  the  National  Telephone 
Company),  on  examination  by  Mr.  Pember,  deposed  that  the 
National  Telephone  Company  carried  on  its  business  under  license 
from  tho  Poetmaater  General,  thatthe  license  was  for  31  years,  and 


that  it  expired  in  December.  1912.  Several  companies  had  been 
formed  for  telephonic  purposes,  but  they  were  now  under  the 
control  of  the  National  Company.  Several  isolated  exchanges 
were  conducted  by  the  Post  Office.  The  company  was  sendmg 
over  2.000,000  messages  per  annum  at  an  average  cost  of  about 
^d.  per  message,  and  hod  506  exchanges,  60,155  exchange  and 
private  lines,  and  90,746  miles  of  wire.  The  witness  then  gave 
examples  of  the  magnitude  of  inter-town  communication,  and 
particulars  of  charges  for  rental  and  for  long-distance  conversa- 
tion. Two  large  maps  arranged  on  the  wall  gave  a  general  idea 
of  the  running  of  the  trunk  wires,  and  of  what  trunk  communica- 
tion between  two  large  industrial  centres  was.  With  one  or  two 
exeeptions,  tho  exchanges  hod  been  built  up  on  the  eartb-cirouib 
print.>i])lo,  nnd  he  })ointed  out  that  that  system  was  on  the  lines  of 
those  used  in  the  United  Slates,  France,  <iermany,  and  nearly 
every  country  in  the  world.  Ho,  and  also  the  directors,  held  the 
strongest  opinion  that  the  earth  return  was  amply  sufficient  for  all 
commercial  purposes  where  subscribers  could  be  concentrated  in 
one  central  exchange,  and  for  local  purposes  only  that  method 
would  give  an  efficient  service.  This  statement  the  witness 
qualified  by  saying  that  for  long-distance  telephony  metallic  cir- 
cuits had  been  adopted  by  the  company  ;  in  fact,  the  service  was 
arranged  to  meet  the  [^articular  purpose  in  the  most  suitable  manner. 
Metallic  circuits  would  commercially  be  unremunorative  for  local 
exchanges.  As  the  development  in  London  had  not  given  a  service 
to  which  subscribers  were  entitled,  the  company  had  during  the 
past  few  years  spent  huge  sums  in  order  to  remedy  the  matter 
and  to  get  the  junction  wires  between  the  London  exchanges  on  a 
metallic  circuit,  and  the  subscribers  wore  now  being  connected  in 
tiiat  manner.  The  company  had  in  London  an  area  of  500  iqaare 
miles  and  23  exchangee.  He  qualified  tho  commercial  capabilities 
of  the  single-wire  system  as  follows  :  Where  the  subscribers  could 
be  concentrated  into  one  exchange  then  for  local  purposes  that 
method  was  sufficient,  but  with  a  large  area  like  Lonaon,  where 
subscribers  constantly  bad  to  pass  two  or  throe  exchanges  to  con- 
verse with  the  i)cople  they  desired,  and  where  subscribers  to  one 
exchange  callea  for  subscribers  on  other  exchanges,  then  a  metallic 
circuit  was  undoubtedly  an  aid  to  an  efficient  service.  If  the 
Leeds  Electric  Tramway  was  planted  in  Liverpool  that  day,  the 
Livor[)ool  people  would  be  deprived  of  the  telephone  for  five  or  six 
years.  An  enormous  expense  would  be  incurred  in  duplicating 
the  system,  a  switchboard  alone  of  the  size  used  at  Liverpool  cost- 
ing £20,000.  The  adoption  of  metallic  circuits  would  imply  the 
rearrangement  of  the  whole  system.  Assuming  that  electric 
traction  was  general,  the  cost  to  the  company  in  rearranging  their 
system  would  be  about  £2,000,000. 

By  Ur.  Crtpps  :  A  very  small  portion  of  the  system  was  worked 
on  metallic  circuits  :  Newcastle  and  Hull  were  on  the  latt«r 
method,  the  reason  being  that  nearly  all  the  wires  were  under- 
ground. Where  underground  wires  were  necessary  the  telephone 
»yst«ui  was  not  so  perfect.  The  annual  rental  in  Newcastle  and 
Hull  was  £10,  and  in  LiverjXKil  also  £10,  using  the  earth  return. 
In  London  £17  per  annum  was  charged  for  five  years  and  £20  for 
one  year.  Asked  if  electric  tramways  had  nut  perfect  insulation, 
whether  a  metallic  system  would  be  necessary,  the  witness  replied 
in  the  affirmative.  If  the  whole  telephone  system  was  arranged  on 
metallic  circuits,  where  there  was  no  question  of  cost  and  time, 
and  reasonable  precautions  were  taken  by  tramway  companies, 
there  would  be  no  disturbance  in  the  telephone  system.  In 
London  the  whole  of  the  junction  wires  between  the  23  exchanges 
had  been  altered,  and  some  of  those  of  tho  subscribers'  had  been 
replaced.  About  £100,000  hod  up  to  the  present  been  expended 
on  those  alterations,  which  had  improved  tlie  system.  The  annual 
rental  in  Paris  was  £\Q,  and  the  subscribers  had  to  nrovide  their 
own  instruments.  Apart  from  the  South  Staffordshire  line,  the 
witness  was  not  aware  of  any  place  where  the  teleptione  clause 
applie<l  with  a  tramway  at  work.  Metallic  circuits  were  used  in 
the  United  States  for  long-distance  telephony,  but  the  principle  of 
working  there  was  first,  second,  and  third  class— first-class  being 
long  distance. 

By  Mr.  Balfour  Browne  :  Some  complaints  in  connection  with 
the  Walsall  Electric  Tramway  had  been  made  of  interference  with 
the  telephone  wires.  He  was  not  aware  that  the  Corooration 
there  and  also  at  Blackpool  were  prepared  to  give  up  telephony 
rather  than  electric  traction.  He  know  that  the  Postmaster- 
General  had  decided  that  no  farther  licenses  would  be  granted 
without  the  adoption  of  metallic  circuits.  The  New  Telephone 
Company  was  nob  amalgamated  with   the   National.     It  started  I 

with  the  intention  of  providing  metallic  circuits  for  £12.  Tho  j 
Mutual  Telephone  Company  of  Manchester  was  taken  over  by  the 
New  Telephone  Company,  and  a  large  portion  of  the  shares  in  the  , 
latter  was  purchased  by  the  Nationiu  Company,  whose  capital  was  i 
£4.000, 00().  Thejirice  paid  for  those  shares  was  £5.  on  which  £4  | 
had  been  paid.  The  National  Company  had  absorbed  13  licenses.  I 
A  rough  estimate  making  a  complete  change  to  a  metallic   system  ' 

of  was  £250,000.  i 

By  Mr.  Fember  :  The  National  Company  paid  to  the  Govern-         i 
ment  an  annual  royalty  of  £55,000.     Both  the  Walsall  line  and  the         I 
City  and  South  London  Railway  were  worked  under  the  protective 
clause.     Witness  then  answered  questions  put  by  the  committee. 

Dr.  Jolu)  Hopklnson,  examined  by  Mr.  R.  Wallace,  explained 
the  use  of  the  earth  and  the  difference  between  the  currents  used         j 
in  telephony,  telegraphy,  and  electric  lighting.     When  properly 
carried  out,  electric  lighting  did  not  cause  any  interference.     The 
tight  companies  were  authorised  to  supply  current  for  motive 
power,  but  he  did  not  know  whe.\3cvwt  V'cv^^  ■H»^x*i-^;Kcsi;&iv*^\Kk^'=»>» 
for  tramway  working.     Ho  defte.^<s«^  '^'^  '^^^^^^'^'^^N^^^^^^wiai 
tramways.      The   power   at    i*^u*^-«.^  ^  w^S^^^w^^"^^ 

\e  \vwX  WtOl  \>xft  ^vsVxix\ixx«t  vwOX*fc  ^^>^>^  v«^^^^^^ 
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in  pitch.  The  nofse  prevented  hU  hoaring  through  the  instrument ; 
he  oould  bear  a  car  aLarting,  and  sometimes  two,  on  the  line.  The 
witness  thought  the  London  telephone  svstom  was  now  sufficiently 
good  for  practical  purposes  ;  the  system  had  improved  as  compared 
with  the  p88tt  and  no  doubt  with  the  chanf^es  that  improvement 
would  continue.  An  regarded  traction,  with  the  use  of  two  over- 
head insulated  wires,  no  mischief  would  result  if  an  ofKiidenb  hap- 
pened. He  had  only  leen  two  lines  where  both  conductors  were 
insulated  :  one  was  on  an  old  overhead  system  at  Vevey-Montreux, 
and  the  other  was  on  the  slot  method  at  Budapest,  whore  there 
was  6*82  miles  of  double  line.  He  had  listened  at  the  telephones 
there  and  had  heard  absolutely  no  disturbances,  and  be  waa  satia- 
6ed  that  the  slot  avstem  used  was  a  thoroughly  practical  working 
scheme,  and  would  yield  a  return  to  the  shareholders. 

By  Mr.  Moon  :  He  described  the  working  of  the  block  system, 
and  confirmed  Mr.  Proece's  statement  repardinp  the  lowering  of 
the  block  signals.  At  Blackpool  ho  had  twice  seen  the  signal 
pulled  down  from  '*  danger  '*  to  *'  all  clear  "  without  the  intention 
of  the  signalman.  The  remedy  waA  the  insulation  of  the  tramway, 
and  if  both  conductors  were  in.^ulat-ed  the  only  thing  which  could 
happen,  and  of  danger  to  a  railway  was  through  an  accidental 
eartn.  With  proper  insulation  of  electric  tramways  and  the  use  of 
simple  instruments,  no  danger  could  ensue  to  railways  in  the 
neighbourhood. 

By  BCr.  Browne :  The  currents  used  on  electric  tramways 
might  and  did  alter  railway  signals  ;  and  the  introduction  of 
metalhc  circuits  on  railways  between  the  eiini&le  would  obviate 
the  action  of  the  tramway.  The  method  at  Vevey-Montreux  was 
antiquated,  and  would  not  now  be  uaed.  He  opined  that  over- 
head wires  ae  at  Leeds  would  not  be  permitted  throughout  this 
country.  In  the  caiie  where  tramways  entered  large  towns  he 
would  adopt  substantially  the  same  system  as  at  Budapest. 

By  BEr.  Ciipps  :  He  did  not  advocate  overhead  wires  in  towns  ; 
they  might  be  used  in  country  districts.  He  suggested  the 
adoption  of  the  slot  system  in  some  form  or  other,  ancf  he  would 
insulate  both  the  positive  and  negative  wires.  The  insulation  on 
that  system  could  be  depended  upon  very  fairly.  He  had  heard 
of  tramways  being  worked  with  aouble  conductorB  in  the  United 
States.  By  placing  the  two  wires  close  together  und  inRutating 
them,  induction  would  be  obviated.  He  opined  that  more  inter- 
ference on  telephones  took  place  from  induction  than  by  leakage. 
If  the  tramways  were  to  insulate  both  conductors  and  use  instru- 
menta  at  their  stations  telling  them  at  once  of  any  single  earth 
contact  on  their  system,  the  railway  companies  would  be  safe. 
The  City  and  South  London  line  worked  wonderfully  satisfactory. 
By  Mr.  Hans  Hjunllton  :  The  witness  did  not  advocate  the  use 
of  accumulators  aa  a  commercial  possibility.  As  long  as  the  tele- 
phone company  had  no  power  to  break  open  the  streets  and  lay 
wires  he  would  object  to  doubling  the  wires  overhead. 

Dr.  E.  Ropldnson,  called  by  Mr.  Pember,  said  that  he  had  been 
asked  to  prepare  estimatee  for  an  electric  tramway  three  milee 
long.  The  6rBt,  on  the  same  lines  as  that  at  Leeds,  with  earth 
return,  would  cost  £14,251.  The  second,  for  a  completely  insu- 
lated return,  with  a  pressure  of  600  volts,  would  necessitate  an 
expenditure  of  £12,668.  The  third,  with  insulated  return  and  a 
pressure  of  300  volts,  would  cost  £14,665.  Those  estimates  did 
not  include  buildings,  but  only  the  plant,  and  his  company  would 
andertake  contracts  at  those  Bgures.  Since  preparing  those 
estimates  his  company  hod  accepted  a  contract  for  eouipptng 
a  tramway  in  the  Isle  of  Man,  2$  miles  long,  with  double  con- 
ductor.    The  estimates  were  on  the  basis  of  overhead  wires. 

Lord  KelTln,  examined  by  Mr.  Pember,  remarked  that  the  use 
of  the  earth  return  had  been  successful  in  the  case  of  telegraphy 
and  telephony.  The  system  had  been  seriously  interfered  with  in 
a  few  instances,  but  the  only  cose  of  disturbance  in  telephones, 
other  than  by  tramways,  was  in  the  case  of  the  electric  lighting  of  a 
train  in  Glasgow,  and  to  which  he  referred  in  detail.  Ho  thought 
that  restrictions  should  be  imposed  with  e^iual  propriety  on  both 
parties.  If  an  electric  tramway  was  short,  considerable  dis- 
turbance would  be  set  up  over  a  distance  of  many  hundred  yards, 
and  disturbancee  would  be  perceptible  five  or  six  miles  distant. 
Id  conjunction  with  Sir  Frederick  BramwoU,  he  inspected  the 
Leeds  tramway  last  year  to  see  the  efl'ect  of  its  working  ut.>on  the 
telephones.  There  was  considerable  disturbance,  and  he  found  it 
almost  impossible  to  converse  and  hear  at  certain  times  during  the 
running  oi  the  trams.  Ho  attributed  the  disturbance  partly  to 
leaka(^  and  (jartlv  to  induction,  and  thought  that  something  in 
the  way  of  a  brush  contact  might  obviate  the  difficulty.  The  most 
effective  method  wiis  to  use  a  properly  insulated  return  wire,  and 
that  there  was  no  difficulty  in  obtaining  that  reeult.  Ho  con- 
sidered that  the  tramway  wires  should  be  placed  underground  in 
towns.  In  some  canes  it  would  be  found  that  the  best  plan  was 
to  use  two  insulated  conductors,  which  allowed  of  the  employment 
of  a  much  higher  difference  of  potential  than  when  the  whole 
■ystem  waa  confined  to  one  insulated  conductor  and  the  earth. 
Accumulators  had  been  tried  in  some  cases  with  success,  but  he 
could  not  prophesy  whether  that  method  would  ultimately  become 
commerciallv  satisfactory.  In  many  respects  it  was  to  be  preferred 
to  insulated  conductors  and  generating  and  transmitting  the 
current  a  distance.  He  considered  it  would  be  a  great  evil  to  the 
public  if  the  overhead  wires  were  doubled. 

By  Mr.  Crlpps :  The  claim  of  the  telephone  company  was  to  be 
allowed  to  continue  the  use  of  the  earth  undisturbed  aa  heretofore. 
When  the  telephone  system  waa  started  13  years  ago  there  was 
no  question  as  to  its  being  disturbed.  The  queetion  of  protection 
had  arisen  since  the  application  of  other  systems,  as  electric 
traction.  His  Lordship  considered  that  the  use  of  the  earth  for 
both  teleeraphy  and  telephony  was  very  raluablo,  and  he  thought 
jt  would  be  a  great  Inconvenience  to  the  public  which  would  intro- 
duce  M  system  which  would  b«  neceasary  to  introduce  metaltio  I 


circuits  for  all  telephones.  The  tramway  companies  might  fSnd  a 
way  of  working  without  interfering  with  the  t«lepboQe6.  As  to 
induction,  he  agreed  with  Dr.  Hopkinson  that  it  waA  quite  as 
deletetious  as  leakage.  With  two  insulated  conductors  side  by 
Bide  there  would  be  very  little  induction.  He  considered  twin 
wires  were  neoeeaary  between  telephonic  junctions  in  some  parts 
of  the  system.  If  the  doubling  of  the  wires  was  carried  out  over- 
head it  would  be  very  objectionable,  but  by  undergrounding  a 
metallic  system  the  objections  would  be  overcome.  Apart  from 
ex{>en8e  and  overhead  wires,  a  better  service  was  obtained  by  using 
a  metallic  system. 

At  the  close  of  the  day's  evidence  the  CliaimiaB  said  that  tb« 
committee  had  decided,  in  consequence  of  a  representation  made 
by  the  gas  and  water  com[>ani6s  consequent  upon  Mr.  Preeoe's 
remarks  as  to  the  use  of  gas  and  water  pipes  as  part  of  a  return 
circuit,  to  hear  counsel  and  witnoaseson  benalf  of  those  companies. 

WEi>NE.SDAY. 

Dr.  J.  Hopklnaon,  al  the  request  of  ttio  chairman,  explained 

the  action  of  the  uansmieeion  of  a  telephonic  message  There  was 
no  doubt  that  deleterious  effects  were  caueefl  by  electrolytic  action 
on  gas  and  water  pipes.  That  was  true  theoretically,  and  it  had 
been  found  in  practice  in  the  United  States  that  the  effecte  were 
so  serious  rhat  gas. pipes  had  actually  been  eaten  through  in  a  verv 
short  time  during  which  the  electric  tramways  had  been  at  worlc 
on  a  very  large  scale. 

Mr.  D.  Sinclair  (electrician-in-chief  to  the  National  Telephone 
Company),  on  examination  by  Mr.  Fletcher  Moulton,  observed 
that  the  local  wires  in  Glasgow  were  on  the  earth  return  system, 
and  that  the  service  in  London  was  not  so  good  because  Loudon 
was  really  a  series  of  towns  connected  together.  A  mixed  syfltera 
of  single  and  twin  wires  could  not  be  worked  from  exchangee,  and 
in  changing  from  one  system  to  another,  the  twin  wires  would 
remain  idle  until  the  entire  change  had  been  effected.  Ad  altera- 
tion of  the  Liverpool  system  would  require  five  or  six  years  ;  a 
motallic  circuit  would  have  to  be  erected  and  the  single  wire* 
then  swept  away  entirely. 

By  BCr.  Crlpps  :  Singte  wires  were  used  in  Ulasgow,  and  also  a 
metallic  circuit  to  a  limited  extont.  Both  systems  were  in  use  at 
Stockholm,  and  considerable  difficulty  was  experienced  in  working 
on  the  two  methods.  The  whole  question  of  combining 
the  two  together  was  one  of  degree  or  proportion  ;  about 
10  per  cent,  earth  could  very  well  be  worked  with  the 
remainder  of  the  lines  arranged  on  a  complete  metallic  circuit. 
None  of  the  wires  in  London  on  the  metallic  system  bad  yet  been 
put  to  work.  The  witness  was  unable  to  state  how  many  faults 
occurred  in  London  ;  some  of  them  only  lasted  a  brief  period. 
There  were  more  complaints  now  of  faults  whilst  the  system  was 
being  changed  than  there  were  before  operations  in  this  direction 
were  commenced.  Every  operator  could  connect  any  two  wires 
in  an  exchange,  and  the  maximum  number  of  wires  he  hid  seen  io 
in  an  exchange  on  the  multiple  system  waa  6,000.  The  telephone 
company  in  London  used  both  the  earth  return  and  the  water- 
pipes. 

By  Members  of  the  Committee :  If  electric  traction  largely  in- 
creased in  London,  the  difficulties  of  the  telephone  com [>any  would 
be  augmented,  and  to  the  extant  that  subscribers  would  not  be  able 
to  hear,  and  whilst  the  system  was  being  reconstructed  telephonic 
communication  would  bo  stopped,  as  was  the  case  at  Leeds.  He 
regarded  the  tunnels  of  the  City  and  South  London  Railway  as 
being  as  good  ae  a  copper  conductor,  and  said  that  the  amount  of 
trouble  caused  to  the  telephones  by  that  railway  hud  not  been 
serious,  and  the  leakage  did  not  affect  the  working  of  the  tele- 
phone wires. 

Sir  Frederick  BramwsU,  on  being  examined  by  Mr.  Wallace, 
said  he  believed  that  the  exercise  of  the  telephonic  industry  wa» 
carried  on  without  injury  to  any  other  existing  8yHtem.  The  dis- 
turbance at  Leeds  was  intolerable,  one  losing  as  many  words  as 
one  heard  ;  and  at  the  Roundhay  call  office  hearing  was  out  of  the 
queetion  He  did  not  know  of  any  practical  mechanical  difficulties 
in  the  way  of  designing  a  completely  insulated  undergraund  etystem 
of  tramway  traction, and  ho  believed,  once  for  all,  that  theincreosed 
capital  expenditure  thereby  necesaary  would  only  amount  to  a 
small  [Mrcentage  on  the  total.  The  tramways  would  get  in  that 
manner  a  better  principle  of  working. 

By  Mr.  Balfour  Browne  :  He  could,  if  necessary,  instruct  the 
tramway  companies  how  to  carry  out  such  a  system,  although  be 
hod  not  seen  in  operation  a  tramway  where  two  wires  were  used. 
The  disturbance  ia  the  telephones  at  Leeds  was  due  to  both  leakage 
and  induction,  but  he  could  not  state  the  amount  of  the  leakage. 

By  BIr.  Crlpps :  The  electric  light  companies  were  sapplyios 
but  little  current  for  motive  power  purposes ;  he  knew  of  a  litt 
being  so  worked,  and  of  a  machine  for  washing  currents.  If  the 
telephone  company  was  treated  in  the  same  manner  aa  tbo  Post 
Ofhco,  the  former  would  have  the  prot-ection  which  they  wanted. 

Ity  the  Committee :  He  regarded  the  City  and  South  London 
Railway  as  having  a  metallic  circuit.  At  Leeds  there  was  s  con- 
siderable difference  in  the  contact ;  by  using  a  brush,  that  might 
be  improved.  As  to  the  cost  of  a  metallic  return,  he  thought  it 
would  be  about  6  per  cent,  on  the  total  outlay  ;  and  if  a  metallic 
system  woe  adopted  on  tramways,  it  would  avoid  the  injury  to 
gaspi[ies. 

Mr.  W.  Howard  Wlnterbotham  (solicitor  to  the  National  Tela- 
phono  Company)  wui*  called  by  Mr.  Pember.  The  witness  was 
examined  at  considerable  length  concerning  the  attitude  taken  up 
by  the  company  since  1885  in  regard  to  protective  clauses,  et<!..  in 
electric  light  and  power  and  tramway  Bills  and  orders,  there  beine. 
among  others,  those  referring  to  Lea  Bridge,  Wellingborough, 
WaUall,  Birmingham,  Lee«ls,  Salford,  and  Folkestone. 
By  Mr.  Balfour  Browne  :  He  oould  not  say  the  amount  of 
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capital  expended  in  telephony,  and  he  and  the  tolephono  company 
had  not  led  tramway  companiea  and  corporations  to  believe  that 
the  protection  cUuaee  were  really  Board  of  Trade  clauses  and 
would  be  inserted  in  all  Bills  asking  for  electric  traction  powers. 
Various  Bills  or  orders  had  been  dropped  on  the  insertion  of  pro- 
tective clauses. 

By  Mr.  Crlpp«  :  The  decision  in  the  Leeds  case  was  against  the 
telephone  company.  He  had  not  on  behalf  of  the  company 
threatened  proceeding  against  the  South  Staffordshire  Tramways 
Company.  A  letter  bad  been  written  to  the  company  a  year  before 
they  commenced  working  the  tramways  by  electricity,  and  when 
the  telephone  company  knew  that  the  linee  were  to  be  operated  in 
that  manner,  pointing  out  and  enclosing  copy  of  the  protective 
clause*,  and  suggesting  that  the  tramway  company  should  be  on 
their  guard.  The  various  clauses  had  all  been  against  tramway 
companies  or  corporations.  The  telephone  company  had  never 
been  before  a  parliamentary  committee  to  ask  for  statutory 
powers,  and  tramways  or  corporations  had  not  sought  protection 
against  the  telephone  company  ;  it  had  always  been  the  telephone 
company  against  other  parties. 

By  the  Cmnmlttee :  The  telephone  company  had  opposed  52 
orders,  and  most  of  them  had  obtained  powers  subject  to  the  pro- 
tection clausee.  Tlie  City  and  South  London  Railway  and  the 
Liverpool  line  were  working  under  the  clauses,  and  more  lines 
were  10  operation  under  them  than  otherwise.  Birmingham  was 
not,  neither  was  Blackpool,  bub  the  latter  had  this  year  accepted 
the  clauses;  Leeds  wae  not,  South  Staflfordshire  was,  but  the 
Ciiant's  Causeway  line  was  not  under  the  clauses.  In  reference  to 
a  list  handed  in  to  the  committee  concernini;  those  authorised  to 
use  power  other  than  that  of  horses,  the  witness  said  that 
mechanical  power  woe  supposed  to  include  electricity. 

Mr.  J.  Stamts  Forbes,  examined  by  Mr.  Pember,  endeavoured 
to  show  that  the  alleged  advantages  of  metallic  telephone  circuits 
in  large  towns  were  simply  a  theory  ;  that  system  would  not 
produce  the  great  cidvaDtages  supposed.  As  an  instance  of  the 
utility  of  the  aingle-wire  system,  he  mentioned  that  whereas  great 
increases  had  taken  place  in  the  telephonic  business  of  the  com- 
pany whore  it  competed  with  the  Post  Office  telephones,  the  buei- 
nees  of  the  latter  bad  diminiahed.  This  he  illustrated  by  citing 
various  examples.  He  opined  that  the  public  would  have  to  pay 
the  cost  of  altering  the  pystom,  and  stated  that  the  company's 
license  only  now  extended  for  a  period  of  ISi  years.  The  company 
had  expended  a  considerable  sum  of  money  on  building  up  the 
system,  and  it  would  become  a  question  whether  it  was  worth 
while  spending  more  money  to  the  extentof  hundredsof  thousands 
of  pounds,  especially  as  he  had  reason  to  believe  that  the  Post  Office 
intended  to  purchase  the  system  at  the  expiration  of  the  licenee, 
and  as  the  purchase  price  had  been  fixed  by  the  Post  Office  at  about 
£1,000,000,  when thecompanyhad expended  aboutJEo.OUO.OOiX which 
had  to  be  got  back  in  18^  years.  It  was  not  necessary  to  spend  more 
money,  and  the  company  got  on  very  well  with  the  single-wire 
B3rBt«m.  The  reason  the  wires  were  being  duplicated  in  London 
was  because  so  much  difficulty  was  exijerioncod  in  getting  across 
and  around  property,  and  owing  to  that  three  exchanges  were 
sometimes  re<|uire^l  whore  only  one  should  have  been  actually 
necessary'. 

By  the  Committee  :  About  13  companios  had  been  actjuired  by 
bhe  National  Telephone  Company.  There  was  no  doubt  that  the 
capital  of  the  company  was  considerably  greater  than  that  expended 
on  structures. 

Mr.  Aaplnall,  examined  by  Mr.  Moon  on  behalf  of  the  railway 
companies,  said  that  he  wa«  chief  mechanical  engineer  to  the 
lAocaabire  and  Yorkshire  Bailway.  He  described  the  six  sets  of 
wir«s,  telephone,  telegraph,  etc.,  carried  along  the  railway,  and 
stated  that  the  total  cost  of  duplicating  the  system  would  amount 
to  £48..300,  and  that  the  cost  of  maintaining  the  system  would  be 
£7,900  per  annum. 

By  Mr.  BalToiir  Browne  :  Electric  tramways  would  affect  the 
lines  wherever  the  former  wore  started.  His  company  wanted  the 
tramways  to  duplicate  their  circuits  so  as  to  prevent  the  possi- 
bility of  leakage.  Without  that  woa  dono  the  £48.3»X)  would  not 
alone  protect  the  company's  lines.  He  was  not  aware  of  any  postal 
telegraphs  being  interfered  with  bv  an  eloctric  tramway.  The 
only  danger  to  tho  public  likely  to  be  caused  by  the  latter  would 
be  in  affecting  the  block  signals  and  bells,  and  not  the  other  wires 
and  instruments. 

By  Mr.  Hamilton  :  Ho  did  not  think,  if  tho  telegraphic  instru- 
ments were  used  fret|uently,  that  they  would  materially  interfere 
with  the  telephones  ;  there  would  bo  a  little  tick,  tick,  but  that  did 
not  prevent  one  from  hearing.  The  company  regarded  it  as  most 
serious  for  a  leakage  from  a  tramway  to  get  into  their  system  of 
wires. 

Mr.  netehar  (principal  assistant  to  the  electrical  engineer  of  the 
London  and  North-Westem  Railway),  called  by  Mr.  Moulton, 
depoeedy  from  his  experience  at  Walsall,  that  there  was  serious 
interferenoe  caused  in  the  railway  company's  wiree.  He  did  not 
think  that  the  arrangement  of  connecting  the  negative  pole  of  the 
dynamo  to  the  water-pipes,  as  adopted  at  Walsall,  should  be  per- 
mitted to  continue.  The  disturoancea  set  up  by  the  electric 
tramway  there  had  compelled  tho  railway  to  adopt  metallic  cir- 
cuits. Special  appliances  would  have  to  be  introduced  if  the 
company  was  to  readily  detect  leakage. 

By  Mr.  BaUoor  Browne  :  If  tho  railway  could  not  have  the  use 
of  toe  earth,  metallic  circuitA  would  be  tne  best.  There  had  nob 
been  any  disturbances  in  the  wires  at  Walsall  since  the  introduc- 
tion of  tne  twin-wire  method. 

By  Mr.  Hamilton  :  If  the  tramway  company  used  current  at 
300  volta  the  etfoct  upon  the  wires  would  depend  upon  the  nature 
of  the  ground.  The  telegraphic  current  would  to  a  certain  extent 
Interfere  with  the  telephoDot. 


Thursdat. 

Before  the  proceedings  commenced  yesterday  the  members  of 
the  committee  inepeoted  the  telephonic  switchboard  nt  the  offices 
of  the  National  Telephone  Company,  in  Cannon-street 

Mr.  lAngdon  (superintendent  of  the  telegraph  department 
of  the  Midland  Railway)  contirmed  the  statements  previously 
made  concerning  the  disturbance  in  the  company's  wires  at 
Waleall,  where  the  Midland  Company  used  the  same  lines  as  the 
London  and  North- Western.  The  only  manner  of  rendering  rail- 
way working  safe  would  be  by  disaasociating  the  high  currents 
from  tho  earth  ;  that  was  imperatively  necessary.  The  provision  of 
a  singU  return  for  a  number  of  railwav  wires  was  erroneous.  He 
illustrated,  by  the  exhibition  of  a  block  instrument,  bow  the 
needles  of  such  instruments  hod  been  affected  at  Walsall.  The 
railway  company  only  wished  to  protect  its  property,  and  he  con- 
sidered that  no  one  had  a  right  to  a  monopoly  of  the  use  of  the 
earth.  Heavy  currents,  if  the  return  was  not  insulated,  would 
monopolise  the  earth  and  drive  out  all  others. 

By  Mr.  BamUtoa :  The  Midland  Company  had  6,000  miles  of 
wire  used  for  block  signalling  purposes,  and  to  place  one- third  of 
them,  which  he  thought  would  be  necessary  with  tho  general  nse 
of  electric  tramways,  on  a  metallic  system,  would  necessitate  an 
expenditure  of  £17,000  or  £18,000. 

By  the  Committee :  If  the  tramway  companies  used  metallic 
circuits  and  the  railway  companies'  wires  were  still  affected,  he 
thought  it  would  be  necessary  for  them  to  adopt  twin  wires.  The 
use  of  metallic  circuits  by  both  would  be  most  effectual  In  over- 
coming the  difficulty,  but  only  half  protection  would  be  afforded 
by  one  interest  using  complete  met-allic  circuits. 

Mr.  C.  K.  SpagBolettl,  called  by  Mr.  Pope,  said  that  he  had  for 
37  years  been  electrical  engineer  tothc<ireat  Western  Railway.  He 
considered  the  beet  system  for  a  tramway  comi>any  was  to  use  an 
insulated  conductor,  both  for  the  outgoing  and  incoming  current. 
Of  course,  some  proNiaion — a  kind  of  makeshift — could  be  made 
for  a  time  without  the  adoption  of  an  insulated  return,  but  to 
ensure  security,  a  metallic  circuit  would  be  necessary.  If  placed 
on  a  twin  circuit,  the  railway  wires  would  be  more  sure.  He  did 
nut  consider  it  would  be  8ufficieiit  for  the  railway  company  to 
adopt  metallic  circuits  and  for  the  tramways  not  to  do  so. 

By  Mr.  Hamilton  :  Personally  the  witness  had  not  made  any 
cxporimonts  as  to  the  disturbances  set  up  by  electric  tramways. 
He  did  not  think,  supposing  tramway  companies  laid  an  uninsu- 
lated  metallic  return,  and  the  railway  companies  insulated  their 
return  circuits,  that  there  would  be  any  interforenoe  with  tho  tele- 
graphf*  !*o  long  as  the  insulation  of  tho  latter  remained  [>erfect. 

By  Mr.  WallAoe  :  A  disturbance  in  the  wires  of  the  District  Rail- 
way took  place  last  October,  and  it  affected  the  working  of  the 
system  between  St.  James's  Park  and  Sloane-street  That  inter- 
ruption was  caused  by  an  accidental  leak.  It  was  ultimately 
found  to  be  due  to  the  fact  that  at  the  generating  station  of  the 
Westminnter  Electric  Supply  Cor[>oration  tho  armatures  of  the 
dynamos  had  short-circuited  through  the  earth.  He  i^reed 
with  Mr.  Langdon  that  metallic  returns  for  both  interests  would 
be  the  best. 
This  terminated  the  evidence  on  behalf  of  the  railway  companies. 

{To  be  ctmlinuttk) 


THE  TEAGUE  METER. 

Sir, — In  your  leader  of  Juno  9th  you  make  certain 
remarks  respecting  the  Teague  electricity  meter,  by  which 
it  is  apparent  that  both  the  writer  of  the  article  and  Prof. 
Perry  are  not  familiar  with  its  construction. 

I  beg  to  inform  you  that  the  "  physical  law  of  change 
of  viscosity  of  liquids  due  to  change  of  temperature  "  has 
not  at  all  been  **  overlooked,"  but  that,  on  the  contrary, 
means  have  been  adopted  which  render  the  Teague  meter 
quite  independent  of  outside  temperature  variations.  This 
object  is  attained  by  the  use  of  a  special  shunt  of  German 
silver  or  platinoid  wound  non-inductively  and  put  into  circuit 
by  a  thermostatic  strip  and  contact  whenever  the  meter  is 
below  its  working  temperature.  Tho  shunt  is  of  such  a 
resistance  as  to  readily  warm  up  with  the  passage  of  the 
current,  and  is  placed  close  to  the  glycerine,  the  result 
being  that  the  viscosity  of  the  latter  is  always  constant,  as 
the  temperature  is  constant.  I  may  add  that  the 
glycerioe,  besides  acting  as  a  fluid  brake,  also  prevents 
the  oxidisation  and  consequent  change  in  friction  of  the 
mercury,  and  without  this  protection  no  mercury  meter 
can  give  accurate  readings  for  any  prolonged  periods.  I 
am  afraid  that  the  absence  of  the  Teague  meter  in  the 
market  has  been  prejudicial  to  its  interest,  and  has  no  doubt 
led  to  surmises  that  defects  had  developed  themselves  ;  this 
is  by  no  means  the  case,  and  I  am  confident  that  it  has  an 
important  future,  the  absence  referred  to  above  being  solely 
caused  by  temporary  difficulties  arising  throug^i  le^al  pro- 
ceedings with  reference  to  the  proprie\/3^>^^^  ^  '^'^  v^^s^ 
Electric  Works.-Yours.  etc.  ^v^-c^'Vi^^x.a.. 
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HAY  V.  ELECTRICITY. 

The  long-continued  dry  weather  in  this  country 
and  on  the  Continent  may  not  have  been  considered 
to  have  any  connection  with  electrical  work,  but  a 
little  thought  will  show  that  it  may.  In  our  opinion, 
electric  traction,  though  slow  in  getting  a  strong 
footing  in  this  country,  is  bound  in  the  long  run  to 
become  the  foremost  branch  of  the  industry.  Con- 
sider for  the  moment  the  cry  of  the  tramway  autho- 
rities :  Give  us  electric  traction  at  a  cost  equal  to 
that  of  horses,  and  we  will  adopt  it.  That  is  so 
far  as  new  lines  are  concerned,  but  with  old 
lines  the  question  of  change  means  expenditure 
of  capital  where  there  is  no  capital  to  expend. 
But  what  is  the  outlook?  For  years  the  supply 
of  horse  provender  has  been  fairly  cheap, 
and  the  cost  of  horse  keep  therefore  almost  or 
quite  as  low  as  it  could  be,  thus  putting  elec- 
tricity in  competition  with  horse  traction  ander 
somewhat  impossible  conditions.  It  seems,  however, 
pretty  clear  that  hay  and  straw  will  during  the 
forthcoming  winter  fetch  much  higher  prices  than 
during  any  period  of  the  last  decade,  so  that  the  cost 
of  horse  traction  will  go  up  while  the  cost  of  electric 
traction  has  been  steadily  decreasing.  The  purveyors 
of  apparatus  for  electric  traction  should  there- 
fore be  doubly  energetic,  and  push  their  wares 
with  vigour.  In  many  cases  the  adoption  of  a  self- 
contained  car  is  a  necessity.  We  are  not  among 
those  who  say  this  is  an  impossibility.  No  doubt 
there  have  been  trials  and  failures  of  accumulators, 
but  that  was  only  to  be  expected,  and  the  electrical 
engineer  who  despairs  of  providing  an  accumulator 
suitable  to  fulfil  the  requirements  of  electric 
traction  is  unworthy  of  being  reckoned  among  the 
fraternity.  During  the  past  twelve  months  suc- 
cessful experiments  have  been  made  in  lighting 
omnibuses  by  means  of  accumulators.  Now,  such 
accumulators  probably  have  a  rougher  time  than 
accumulators  used  for  traction.  The  former  are,  to 
begin  with,  more  fragile ;  they  are  handled  in  a 
careless  manner  by  men  outside  the  employ  of  the 
electrical  companies;  they  are  subjected  to  greater 
jolting;  and  yet  success  has  certainly  been  achieved. 
It  would  not  do  for  us  to  consider  the  question  of  cost 
as  being  the  only  question  to  decide  the  use  of  elec- 
tricity for  light  in  this  case.  The  cost  may  be,  possibly 
is,  higher,  but  the  comfort  is  commensurate  with  the 
increased  cost.  The  demand  upon  a  traction 
accumulator  is,  however,  very  diflferent  to  the 
demand  upon  a  lighting  accumulator.  Assume  the 
difficulties  arising  in  obtaining  mechanical  strength 
against  rough  usage  to  have  been  overcome — as  it 
must  have  been  overcome  in  these  lighting  batteries — 
is  it  possible  to  provide  batteries  mechanically  strong 
which  have  the  required  discharging  rates  for 
traction  purposes  ?  No  answer  except  in  the 
affirmative  can  be  given  to  such  a  question. 
What  a  pity  it  is  that  the  trials,  the  failures,  and 
the  successes  have  been  kept  so  secret.  Tons  of 
accumulators  have  been  tried,  and  put  away.  Why? 
Neither  makers  nor  users  will  say — at  least,  not 
fully.  The  makers  try  to  keep  everything  secret, 
and  continue  quietly  to  make  improvements — apoUcy 
which  has  its  advantages,  but,  we  are  inclined  to 


tHE  ELECTRICAL  ENGINEER,  JUNE  23,  1893. 


629 


I 

I 


I 


I 


think,  leads  the  public  generally  to  imagine  that 
accumulators  are  really  altogetherout  of  the  market. 
It  is  not  beyond  the  powers  of  the  electrical  engineer 
to  combine  weight,  strength,  capacity,  and  rate  of 
discharge  so  as  to  give  the  trnctive  power  desired  at 
a  cost  which  should  not  be  thought  excessive. 
"With  the  increased  cost  of  provender,  especially 
if  such  increase  continues  for  a  tolerably  Ion;,' 
period  as  the  present  forecast  points  to,  the  tram- 
way authorities  will  look  more  and  more  closely 
into  the  possibilities  of  electric  traction.  Some,  if 
not  all,  of  the  prominent  makers  of  accumulators  will 
be  ready  to  guarantee  results  which  vrill  probably 
lead  to  business.  Thus  far  we  have  spoken  of  the 
least  favoured  form  of  traction — that  form  which 
has  made  least  headway  — but  which  seems  to  be  the 
system  most  suitable  if  it  can  be  rendered  effective 
and  fairly  economical  on  many  of  the  English  lines. 
With  regard  to  overhead  conductors  or  conduit 
systems,  these  will  be  very  prominent  to  our  readers 
because  of  the  joint  committee  sitting  to  report  on 
the  position  of  this  class  of  traction  in  regard  to 
telephony.  Our  text  is,  therefore,  confined  to,  the 
increased  cost  of  horse  provender  must  be  taken 
into  account  by  the  tramway  aufchorities.  With 
this  increased  cost  they  will  be  led  to  look  more 
favourably  towards  electricity ;  electrical  engineers 
can  provide  even  self-contained  cars,  which,  so  far 
as  regards  mechanical  strength  and  electrical  require- 
ments, will  fulfil  the  conditions  required,  and  this  at 
no  excessive  cost. 


THE  GAS  ADVOCATE. 
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We  are  anxious  that  Mr.  Denny  Lane  should 
have  every  opportunity  of  defining  his  exact  posi- 
tion and  explaining  his  remarks,  therefore  we  heartily 
welcome  his  letter  to  us.  With  regard  to  the  mal- 
odom'ousness  of  gas  we  shall  never  agree.  To  us 
both  gas  and  oil  are  stinking  nuisances — yet  we  at 
present  use  both.  The  nuisance  is  a  chemical 
question,  and  to  discuss  it  profitably  we  would 
have  to  consider  the  uucousumed  gas  and  the  pro- 
ducts of  combustion  of  the  consumed  gas.  All  our 
sanitarians  agree  that  an  atmosphere  containing 
unconsumed  gas,  or  carbonic  oxide,  or  carbonic 
dioxide,  is  hardly  to  be  reckoned  as  healthy. 
It  is  seldom  we  go  into  a  room  lighted  by 
gas  without  detecting  the  smell.  However,  the 
more  important  point  is  what  Mr.  Preece  meant. 
Our  intei-pretation  is  not  the  same  as  that  of  Mr. 
Denny  Lane.  No  doubt  Mr,  Preece  will  take  an 
opportunity  of  sa3nng  which  is  right.  Mr.  Preece 
said — inaugural  address,  vide  our  issue,  Feb.  3,  page 
135 — '•  If  a  full  load  could  be  maintained  during  the 
whole  twenty-four  hotu-s,  electrical  energy  could 
be  manufactured  for  one-third  of  a  penny  per 
supply  unit,  and  this  is  equivalent  to  gas  at  2d.  per 
1,000  cubic  feet."  Our  rendering  of  this  is  that  with 
the  best  modern  apparatus — that  is,  the  beet  boilers, 
engines,  dynamos,  etc. — 1,000  watt-hours,  or  one 
supply  unit,  or  about  1^  horse-power  hour,  can  be 
7nanu/actured,  not  sold,  for  one-third  of  a  penny. 
Mr.  Preece  was  discussing  the  bed-rock  cost  of 
manufacture — nothing   more.      The   loading  to   be 


put  upon  one-third  of  a  penny  before  the  possible 
selling  price  is  reached  is  another  question.  We 
do  not  believe  that  a  single  person  in  Mr. 
Preece's  audience  took  him  to  mean  that  under  any 
circumstances  could  a  kilowatt  be  sold  for  one-third 
of  a  penny.  Our  objection  to  Mr.  Lane's  address  is 
that  it  seems  the  work  of  an  advocate  rather  than 
thiit  of  a  fair  critic.  He  might,  for  example,  have 
seen  that  another  and  safer  interpretation  than  his 
could  be  placed  upon  Mr.  Preece's  words,  and  his 
selection  of  examples  relating  to  electric  lighting 
seem  to  us  so  evidently  intended  to  give  the  worst 
impression  possible  that  we  have  been  led  to  deal  so 
prominently  with  the  address. 


CORRESPONDENCE. 

"  One  nmn'a  worJ  U  no  rD«n'i  woni, 
Jtialtce  needs  Uuit  both  bt  be&rd. 


PKOF.  FERRY^S  METER. 

Sir, — My  attention  haa  been  called  to  a  deacription  of 
Prof.  Perry's  meter  in  your  number  of  the  9th  June, 
and  to  your  article  oti  tho  same  subject.  Would  you  allow 
me  to  place  the  following;  passages  from  your  paper  side  by 
side  with  quotaiiona  from  my  patent  No.  4.225,  of  1887, 
and  from  ii  paper  of  mine,  read  in  November,  1888,  and 
printed  in  the  Phiilosophical  Magaziiif  for  February,  1889  : 

■*  A  word  BA  to  the  mat^neta  **  The  current  by  which  the 

iiBerJ   will   be  interesting.      One  circuit  is   magnetised  is  always 

objection  to  the  use  of   porma-  applied  when  ovorythinpr  in  in 

nent  mo^etH  ia  thv  j^rmlunl  de-  ijoeition  ;  otherwise  very  email 

creaee  of  strength  often  notic-ed  intensity  results.    The  magnets 

by  lapse  of  time.  Thiy  is  obviated  are  Rushetl   by  w  current  from  a 

in  an  ingenious  way.   Iho  blocks  dynamo  to  practical  saturation, 

of  separate  magnets,  in  baixteoed  The  coils  are  then  removed,  and 

steel,   are  put  together,  and  a  the  ina^rneuhamtnorod  severely, 

coil    is    placed    in    the   interior.  The  haminaring  seldom  reduces 

The  magnet  poles  are  connected  the  intei]f«ity   moic   than   1   per 

across   tne  top.     An  enormous  cent.     In  months  of  continued 

current,  sufficient  to  make  the  testing  I  have  never  found  any 

coils  white  hot,  if  continued,  is  measurable   falling    off    in   the 

passed    throuj^b    for    about    10  Held  of  a  magnet  so  treated.    If 

seconds  only,  and  this  rnagne-  a  reversing  current  is  applied, 

tises    the    steel    bars    to    tneir  the  intensity  will  fiprmg  up  on 

utmost  capacity.     .     .     .     The  removal  of  tne  current,  and  will 

l>ermanent  state  80  obtained  has  sometimes     continue     to    rise 

a  tendency  still  ruore  to  slightly  appreciably  for   a    considerable 

increase,  and   this   balances  the  period."  —  Phil.    Mag.,    Feb., 

ordinary  tendency  for  the  mag-  1889. 
netism  to  diminish  by  lapse  of 
time." 

"The  magnet  poles  between  "It  is  of  importance  bo  in- 
which    the  copper  revolves,  in-  crease    as   far  as    possible   the 
Ftcad  of  being  symmetrical,  and  magnitude   of   these   eddy  cur* 
the  field  even,  are  made  toothed,  rente.     In  order   to  do  this,  I 
and    the    field    is   therefore    in  form  the pole-pieceswith grooves 
parts    very    strong,    and     then  in    them.                   .      The    said 
much  weaker  alternately.     The  grooves  increase   the  retarding 
rotation   of    the    copper     from  action  of  the  brake  disc." 
strong  to  weak   field  generates  Claim    7    runs     as    follows  : 
considerable  eddy  currents,  and  *'  Making  grooves  in  the  pole- 
it  is  the  electromagnetic  friction  pieces  of  the  electromagnet  or 
so  produced  which  opposes  the  permanent  magnet  of  an  elec- 
rotation  of  the  copper  cup,  and  tricity  meter  for  the  purpose  of 
renders    the    readings     propor-  increasing    the    action    of    the 
tional    to     the    current   at   no  brake  substantially,  etc.   ..." 
tnatter  what  temperature.    The  Patent  No.  4,225.  1887. 
adoption  of  this  ingenious  expe- 
dient   due     entirely     to    Prof. 
Perry,  etc.     .     .     /' 


-Youra,  etc., 
Birmingham,  Juno  20,  1893. 


GflORGB  HOOKHAM. 


"THE  GAS  ADVOCATE," 

Sir, — I  have  just  seen  your  article  entitled  "  The  Gas 
Advocate,"  in  which  it  seems  that  you  find  more  to  blame 
in  my  "figures  of  speech"  than  in  my  ** figures  of  arith- 
metic," and  as  you  have  been  good  enough  to  print  a  large 
and  important  portion  of  my  add,\^wfc.^ft^'fc^  ^SfMK"\M*»$Q;!^fc^ 
I  feel  you  have  allowed  your  rea^^^^'**  \*i\iRxt  'wsossass^-^^s^ 
the  other  aid*  of  the*v^i»tiQTi,'awv^^VN^^5^^v.^V^'^^'^^^"^^ 
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There  are,  however,  two  statomenU  of  fact  in  your  leader 
which  I  must  take  the  liberty  to  contradict.  The  first  is 
that  there  can  be  *'  no  bigger  sanitary  curse  than  a  half- 
turned-ofr  gas  jet.     It  ia  a  stinking  nuisance." 

Nowlhaveliveding&s-lighteihousesforoverhalfacentury. 
For  over  37  years  I  have  been  intimately  connected  with 
the  manufacture,  distribution,  and  use  of  gas,  and  I  have 
tuver  met  with  any  lighting  burner  that  gave  any  unpleasant 
smell  if  turned  down  to  even  one-tenth  of  its  usual  con- 
sumption. In  my  oflBce  I  have  a  5ft.  burner  which  ia 
left  burning  all  day  in  winter,  then  using  perhaps  one- 
twentieth  of  a  foot  per  hour,  and  when  thus  used  there  is 
no  smell  whatever  from  it. 

With  some  Bunaen  burners  used  for  heating  it  ia  diflerent. 
If  the  primary  supply  of  air  (used  to  dilute  the  gas  and 
thus  prevent  the  formation  of  carbon  particles  in  the  flame) 
be  too  large  for  the  gas  supply,  an  imperfect  combustion 
takes  place  within  the  tube  instead  of  at  its  upper  orifice, 
where  it  meets  the  secondary  supply  of  air  which  com 
pletes  the  combustion.  With  well-constructed  burners  this 
cannot  occur,  and  I  have  entered  laboratories  where  many 
such  burners  have  been  burning  for  hours  without  finding 
any  smell  whatever.  Even  with  the  ordinary  kind,  if  the 
supply  of  gas  be  in  proportion  to  the  supply  of  air, 
the  occurrence  of  *'  striking  back  "'  cannot  take  place,  and 
the  products  of  imperfect  combustion  (some,  I  believe,  of  the 
acetylene  series)  will  not  be  evolved. 

With  reference  to  Mr.  Preece,  I  have  quoted  his  exact 
words  aa  given  in  the  Trantactionx  of  the  society  of  which 
he  is  president.  Surely  "  supply  unit "  caunot  mean  any- 
thing else  save  the  unit  supplied,  and  nothing  to  do  with 
horse  power.  Whatever  Mr.  Preece  meant,  he  clearly  told 
his  audience  and  the  public  that  a  kilolratt— say,  \\  h'.p. — 
could  be  supplied  for  one-third  of  a  penny.  Surely  he  could 
not  mean  one  thing,  and  mean  his  audience  to  believe 
another  thing. 

I  am  no  enemy  of  electric  lighting.  I  have  done  my 
best  to  introduce  it  into  this  city,  and  by  showing  that  gas 
may  be  made  useful  with  reference  to  the  two  great  diffi- 
culties electricians  have  to  encounter — viz.,  storage  and 
distribution — I  have  sought  rather  to  encourage  than  to 
injure  the  spread  of  electric  lighting.  I  am  indeed  gratified 
that  Prof.  Kennedy  has  advocated  for  Belfast  the  very 
system  which  I  have  for  many  years  recommended. — 
Yours,  etc.,  Dknnt  Lane. 

Cork,  June  20. 
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THE  ROYAL  WEDDING.— ELECTRIC  LIGHT  v.  GAS 

ILLUMINATIONS. 

Silt, — In  the  interest  of  the  electrical  trades,  perhaps 
you  will  spare  us  a  small  space  to  call  the  attention  of 
electricians  to  a  very  pretty  and  economical  method  of 
electrical  illumination,  which  can  be  easily  carried  out  by 
those  having  current  at  hand  on  the  premises  for  supplying 
the  electric  light.  Very  few  people  are  aware  of  the 
pretty  eflfects  to  be  obtained  by  the  following  simple  plan  : 
Get  a  small  electric  motor,  such  as  supplied  by  the  Exlison 
and  Swan  Company,  Messrs.  Mackey,  Mackey,  and 
Co.,  Woodhouse  and  Rawson,  and  other  well-known 
electrical  supply  firma,  and  on  the  spindle  of  the  motor  fix, 
say,  a  Venetian  window  blind  lath,  or  double  spade  wooden 
propeller,  when  duplex  efTocts  are  required,  upon  which  is 
studded  five  or  six  incandescent  lamps,  the  glass  and  holders 
being  of  different  colours.  This,  when  rotated,  would  form  an 
"electric wheel, "whichcan  befitted  up  outside  anyconvenient 
part  of  the  premises  to  be  lighted,  the  current  being  supplied 
by  wires  from  the  main  branch  leads,  in  the  usual  way. 
When  the  appliance  is  complete,  and  the  motor  started  to 
revolve,  the  blades  holding  the  lamp  wilt  produce  beautiful 
rings  of  incandescent  light,  and  most  pleasing  effects  are 
obtained  for  the  small  amount  of  money  expended.  The 
current  consumed  for  a  whole  evening  display  for  working 
luch  an  *' electric  wheel  "of  3ft.  to  4ft.  in  diameter  does 
not  exceed,  say.  Is.  Another  very  pretty  arrangement  is 
to  stud  the  propeller  with  variegated  lamp,  which,  if 
placed  in  different  parts  and  various  positions  on  the 
fan  blades,  controlled  by  a  plug  switch  fitted  inside 
the  building,  the  motor  and  the  wheel  can  be  operated 
to    produce     rcry     marrtllous     and     brilliant     effects, 


putting  gas  illuminations  entirely  in  the  shade.  Con- 
nections to  lamps  can  be  easily  obtained  by  fixing  at 
the  back  a  spiral  spring  commutator  to  feed  the  lamp  at 
the  back  of  the  revolving  fan,  a  plan  which  any  electrician 
can  construct  to  meet  general  requirements.  We  may  say 
we  carried  out  several  displays  of  this  kind  on  her  Majesty  s 
Jubilee  in  various  parts  of  the  country  which  were  much 
admired  by  the  million.  Those  possessed  of  an  electric 
motor  with  current  at  command  can  easily  arrange  such 
an  illumination,  or  the  current  can  be  easily  tappd  from  a 
neighbour's  main,  or  laid  on  from  central-station  supply.  We 
strongly  advise  them  to  try  this  novel  and  pleasing  method 
of  illumination,  even  if  a  motor  has  to  be  purchased  for  the 
occasion.  A  small  one  of  I  h. p.,  costing  but  a  few  pounds,  will 
suflSce,  and  is  ample  to  drive  a  light-made  wooden  electric 
wheel  of  6ft.  in  diameter.  The  motors  after  the  occasion 
will  be  found  most  useful  to  drive  one  of  the  modern  air 
propUers  to  ventilate  the  building,  or  for  working  other 
email  machinery,  so  the  money  paid  for  the  motor  would 
be  well  invested.  In  districts  where  current  is  unobtain- 
able, the  plan  can  be  carried  out  by  having  a  small  motor 
wound  for  four,  eight,  or  ten  volts,  which  can  be  driven 
by  a  few  storage  or  primary  batteries,  and  results  obtained 
nearly  as  good  in  this  instance  as  if  the  motor  were  driven 
from  the  electric  light  mains. — Yours,  etc., 

SmppKY  Bros.,  Limitkd. 


REVIEWS. 

Dynanoe,  Alternatora,  and  Trftnsformors.    By  Gisbkrt  Kapf, 
M.I.C.E.,  M.I.E.E.     London  :  BifF(?«  and  Co, 

Mr.  Kapp's  new  book  is  written  for  the  purpose  of 
placing  before  the  reader  an  exposition  of  the  genera]  prin 
ciples  underlying  the  construction  of  dynamo-electric  appa- 
ratus, avoiding  tbe  use  of  high  mathematics  and  complicate'! 
metbods  of  investigation.  That  the  work  is  of  a  high 
order,  and  contains  a  large  amount  of  matter  valuable  alike 
to  the  average  engineering  student,  and  the  average  prac- 
tical engineer,  is  certain,  but  as  opinions  must  always  oiffer 
more  or  less  regarding  the  best  method  of  setting  such 
matter  in  order,  we  may  be  prmitted  to  say  that  here 
there  appears  to  be  left  some  room  for  improvement  in 
future  editions. 

In  the  first  chapter  Mr.  Kapp  defines  the  dynamo-electric 
machine,  and  proceeds  to  compare  its  efficiency  with  that 
of  other  machines  for  the  transformation  of  energy,  but 
tbe  description  of  a  complicated  structure  like  the  Victoria 
dynamo,  coming  as  it  does  on  pge  17,  and  before  the  reader 
knows  anything  about  magnetic  fields  or  E.M.F.'s,  seems  out 
of  place.  The  particular  kind  of  practical  engineer  the 
author  had  in  mind  whan  penning  thia  chapter  we  have  not 
yet  met,  and  a  careful  prusal  of  the  work  indicates  that  the 
error  of  proceeding  from  tbe  complex  to  tbe  simple  instead 
of  from  the  simple  to  the  complex,  is  not  confined  to  this 
particular  chapter.  The  attempt  to  define  the  difTerenca 
between  a  dynamo  and  an  alternator  by  reference  to  the 
Brush  machine  is  also  somewhat  unhappy  ;  indeed,  to  the 
ordinary  engineer,  knowing  nothing  of  electrical  work  aav« 
what  Mr.  Kapp  has  told  him  in  the  first  19  pget,  wa 
fear  that  pages  20  and  21  would  beprfectly  inscrutable. 

The  next  four  chapters  deal  with  elementary  principles 
setting  forth  everything  very  clearly,  and  giving,  instead 
of  the  merely  supposititious  examples  so  prevalently  met 
with,  real  examples  from  real  dynamos.  For  instance,  at 
page  64  we  have  the  downward  magnetic  pull  on  an  upright 

Ityp  dynamo  worked  out,  and  at  page  85  the  torque  on  an 
armature  carrying  400  amprea.  It  is  to  be  regretted, 
however,  that  Mr.  Kapp  employs  a  somewhat  cumbrous 
method  of  calculating  the  exciting  force  from  equations 
containing  the  prmeability  instead  of  adopting  the 
simpler  method  of  taking  the  force  required  for  each 
prticular  piece  of  the  magnetic  circuit  as  a  function  of 
the  induction.  Of  course  one  ought  to  be  able  to  apply  all 
formulae  equally  well ;  at  the  same  time  there  is  a  neat  and 
a  cumbrous  way  of  expressing  the  truth,  and  we  certainly 
think  that  Hopkinson's  expression,  ueat  by  compnson.  is 
preferable  tu  Kapp's  formulae  on  page  111. 
Chaptar  VI.  deals  with  the  magnetic  proprtiea  of  iron. 
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ezpflrimental  determiDation  of  permeability,  energy  of 
magnetiBation  and  bystereais,  white  Chapter  VII.  treats  of 
induced  E.M.F/b,  the  C.G.S.  unit  of  resistance,  and  so  on. 
The  student  at  the  end  of  Chapter  VII.  is  treated 
to  the  deecription  of  a  Gramme  armature  without 
any  engraving  to  help  him,  so  the  author  at  this  stage  may 
be  assumed  to  credit  the  reader  with  a  good  deal  more 
knowledge  than  he  has  obtained  fi^om  the  preceding  pages. 
But  the  omission  strikes  us  as  being  unfortunato,  for  either 
the  description  ought  to  be  rendered  quite  clear  by  a  block,  or 
the  '*  few  words  of  general  explanation "  left  out  alto- 
gether. In  Chapter  VIII.  are  explained  the  different 
methods  of  armature  winding,  the  device  of  crous-con- 
necting,  and  the  danger  arising  in  multipolar  Gramme 
machines  from  the  generation  of  parasitic  cuiTOiits  conse- 
quent on  the  armature  getting  a  little  out  of  centre.  This 
ia  a  very  valuable  chapter,  but  we  must  confess  that  the 
reason  for  describing  the  multipolar  series  ring  winding  in 
terms  of,  and  as  evolved  from,  the  multipolar  series  drum 
winding,  is  by  no  means  clear.  This  only  complicates 
matters,  as  the  former  was  mt  evolved  from  the  latter  in 
fact,  nor  should  the  student  be  called  upon  to  imagine 
it  in  theory.  It  would  be  far  better,  and  the  descrip- 
tion would  be  rendered  more  intelligible,  if  the  one  winding 
ware  described  without  reference  to  the  other ;  there  is 
no  real  relation  between  them,  and  no  necessity  to  invent 
one.  In  Chapter  IX.  the  author  arrive*  at  the  construc- 
tioD  of  the  Brush  armature,  but,  alas,  for  the  practical 
engineer,  there  is  no  diagram  given  of  the  Brush  machine. 
The  Thomson-Houston  machine  has  its  armature  described 
in  the  same  chapter,  but  there  is  given  no  diagram  of  this 
machine  either. 

Chapter  X.  describes  typical  forms  of  field  magnets, 
and  compares  the  weights  of  copper  and  iron  employed  in 
theconstruction  of  the  different  patterns.  Thedrawingaaeem 
to  be  a  little  out  of  scale  in  some  of  the  figures  on  page  224, 
and  it  is  not  clear  how  for  similar  output  and  speed  the 
author  has  arrived  at  the  relation  which  scale  measurement 
would  give  between  Figs.  62  and  63.  It  it  difficult  to 
gather  much  from  the  comparison  tables  at  pages  237  and 
238,  as  neither  temperature  rise  nor  efficiency  is  the  same 
for  all.  It  will  be  noticed,  however,  that  the  lowest 
efficiency  design  has  the  lowest  temperature,  while  as 
regards  the  two-pole  type  this  is  also  the  lightest,  and  as 
regards  the  four-pole  type  it  is  next  to  the  lightest.  Thus 
there  are  compensations,  but»  as  the  author  points  out,  the 
selection  of  the  particular  design  to  be  adopted  depends 
upon  quite  a  number  of  considerations,  and  no  one  design 
can  be  said  to  be  best  under  all  circumstancee.  In  dealing 
with  the  stray  field  Mr.  Kapp  gets  quite  poetic,  describing 
the  machine  as  surrounded  with  "a  kind  of  magnetic 
halo."  Wa  had  thought  there  waa  little  play  for  imagery 
in  dynamo-designing,  but  "magnetic  halo'  ia  very  fine, 
and  we  shall  be  sure  to  think  of  it  in  church  when  looking 
at  the  stained-glass  saints. 

I  The  conditions  for  obtaining  B[>arkless  collection  of  the 
current  and  the  relation  which  should  exist  between  the 
magnet  and  armature  fields  are  dealt  with  in  Chapter  XL, 
and  form  very  interesting  reading,  while  a  chapter  on  the 
losses  in  dynamos  from  hysteresis  and  eddy  currents  follows. 
The  examples  of  dynamos  in  Chapter  XIV.  are  limited  to 
one  upright  and  one  inverted  machine  of  the  siugle-magnet 
pattern,  and  a  couple  of  sections  of  a  special  machine  made 
at  the  Oerlikon  Works.  We  cannot  aay  that  this  portion 
of  the  work  is  very  comprehensive,  and  the  author  might 
well  have  included  a  few  more  examples.     But  as  regards 

t  alternators  the  same  complaint  cannot  be  sustained. 
In  Chapter  XV.  and  onwards  Mr.  Kapp  deals  with  alter- 
nators and  transformers,  and  discusses  fully  the  measure- 
ment of  alternating^E.M.F.'s,  the  influence  of  the  shape  of 
the  coils  and  stray  field  on  the  curve  of  E.M.F.'s,  how  the 
strain  on  the  insulation  may  vary  according  to  the  shape  of 
this  curve,  and  so  on.  But  though  the  action  of  several 
machines  described  in  preceding  pages  is  influenced  largely 
by  self-induction,  it  is  not  until   we  reach  page  37S  that 

I  self-induction  is  explained  or  seriously  referred  to.  Deter- 
mining the  eelf-tnduction  in  an  alternator  armature  is  not 
quite  an  easy  matter.  The  current  sent  round  it  and  the 
difference  of  potentials  measured  when  it  ii  out  of  the  field, 
■    gives  a  result  too  low,  while  measured  in  the  field,  but 


while  at  rest,  gives  a  result  too  high.  Again,  the  latter 
depends  on  the  exciting  current  through  the  field  colli 
as  well  as  on  the  position  of  the  armature  coils 
relatively  to  the  \>o\eB.  The  influence  of  self-induction 
on  the  action  of  the  alternator  is  described  by  the  aid 
of  clock-face  diagrams,  and  the  power  given  by  an  alter- 
nating current  is  also  demonstrated  geometrically.  The 
time  will  soon  come,  however,  when  we  shall  cease  to  talk 
of  self-induction  aa  applied  to  dynamo  armatures,  express- 
iDg  all  that  takes  place  in  terms  of  "  reactionary  E.M.F/s." 
Unfortunately  there  is  a«  yet  no  solution  which  enables 
the  reactionary  effect  to  be  predicted  with  certainty  before 
a  machine  is  built^  and  the  designer,  as  a  matter  of  practice, 
has  to  assume  several  different  conditions,  work  out  t 
calculation  for  each,  and  then  take  the  mean  of  them.  The 
effect  of  armature  reaction  (self-induction)  as  infliionciag 
the  condition  of  stability  for  parallel  working  in  central- 
station  work  is  dealt  with  fully  in  Chapter  XVL — the 
results  being  very  neatly  summarised  on  page  434. 

In  Chapter  XVII.  we  come  to  transformers,  and  the 
points  to  be  kept  in  mind  in  designing  being  referred  to, 
attention  is  called  to  the  fact  that  the  best  design  for  any 
given  purpose  must  always  be  a  sort  of  compromise  between 
a  number  of  contradictory  conditions.  The  behaviour  of 
transformers  under  different  circumstances  is  treated 
geometrically  by  clock-face  diagrams.  These  in  Mr.  Kapp's 
hands  are  like  the  bow  of  Ulysses,  which  none  other  than 
he  could  handle  with  such  eflect.  A  chapter  describing 
some  of  the  best  known  alternators  concludes  a  book  which 
should  be  in  the  hands  of  every  student  and  every  electrical 
engineer.  W.  B.  E. 


ON  LIGHT  AND   OTHER  HIGH-FREQUENCY 
PHENOMENA* 

BY      NIKOLA     TE8UL 

{Contimad  from  page  610,} 

In  the  diagrammatical  sketch,  Fig.  1,  which  h&i  been  already 
referred  to,  the  oases  which  are  most  likely  to  be  met  witk  m 
practice  are  illustrated.  One  hae  at  his  diapoBM.!  either  direct  or 
alternating  curreuta  from  a  supply  Btation,  It  i«  couvenienb  for 
an  experimenter  in  an  isolatea  laboratory  to  employ  a  m&Ghine, 
G,  such  as  illuHtratod,  capable  of  giving  both  kinds  of  currents. 
In  euch  case  it  is  also  preferable  to  use  a  machine  with  multiple 
circuits,  as  in  many  experiments  it  is  useful  and  convenient  to 
have  at  one's  dispofial  currents  of  different  phaaea.  In  the  sketch, 
D  represents  the  direct,  and  A  the  alternating  circuit.  In  each 
of  these  three  branch  circuits  are  shown,  all  of  which  are  provided 
with  double  lines  switches,  a  s  s  s  k  $.  Consider  first  the  direct- 
current  conversion — la  represents  the  simplest  case.  If  the 
E.M.F.  of  the  generator  ia  sufficient  to  break  through  a  amall 
air-apace,  at  least  when  the  latter  is  warmed  or  otherwise 
rendered  poorly  iasulatiDg,  there  U  no  difficulty  in  maintain- 
ing a  vibration  with  fair  economy  by  judicious  adjuatmenb 
of  the  cajiacity,  self-induction,  and  reaistance  of  the  circuit,  L, 
containing  the  devices,  1 1  m.  The  magnet,  N  S,  can  be  in  this 
case  advantageously  combined  with  the  air-apace.  The  discharger, 
d  d,  with  the  magnet  may  be  placed  either  way,  aa  indicated 
by  the  full  or  by  the  dotted  linee.  The  circuit,  la,  with  the 
connection?  and  devicee  is  supposed  to  possess  dimensions  such  as 
are  suitable  for  the  maintenance  of  a  vibration.  But  usually  the 
E.M.F.  on  the  circuit  or  branch,  la,  will  be  something  like  100 
volts  or  so,  and  in  this  case  it  is  nut  suSicient  to  break  through 
the  gap.  Many  diflerent  meana  may  be  used  to  remedy  this  oy 
raising  the  E  M.F.  across  the  gap.  The  simplest  is  probably  to 
insert  a  large  self-induction  coil  in  series  with  the  circuit  L.  W  hen 
the  arc  is  established,  as  by  the  discharger  illustrated  in  Fig.  2, 
the  magnet  blows  the  arc  out  the  instant  it  ia  formed.  Now  the 
extra  current  of  the  break,  being  of  high  E.MF.,  breaks  through 
the  ^ap,  and  a  path  of  low  resistance  for  the  d  vnamo  current  being 
again  provided,  there  is  a  sudden  ruah  of  the  current  from  the 
dynamo  upon  the  weakening  or  subsidence  of  the  extra  current. 
This  process  is  repeated  in  rapid  eucceeaion,  and  in  tkis  manner 
I  have  maintained  oscillation  with  as  low  as  50  volte,  or 
even  less,  across  the  gap.  But  converaion  on  this  plan  ia 
not  to  be  recommended  on  account  of  the  too  heavy  currents 
through  the  gap  and  consecjuent  heating  of  the  electrodes  ; 
besides,  the  frequencies  obtained  in  this  way  are  low,  owing  to 
the  high  self-induction  necessarily  associated  with  the  circuib. 
It  is  very  desirable  to  have  the  E.M.F.  as  high  as  possible  ] 
Grat,  in  order  to  increase  the  ecooooiy  of  the  conversion,  and 
secondly,  to  obtain  high  frequencies.  The  difference  of  potential 
in  this  electric  oscillation  is,  of  course^  tk*  eiaiiWfcL«)Lt  ^1  ^-^ 
stretching  force  in   the  mechanical  vibr»Xi«it.  tX  -Ct*  ^gt-v^^^^^J^^ 
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obtain  very  rapid  vibration  in  a  circuit  of  Bome  inertia  a  great 
ebretcbinf;  force  or  difTcronce  of  potential  is  necessary,  Inei 
dentally  when  the  E.M.F.  is  very  preat,  the  condenser  which 
ia  usually  employed  in  connection  with  the  circuit  need  have 
but  a  small  capacity,  and  many  other  advantages  are  gained. 
With  a  view  of  raising  the  E.M.F.  to  a  many  timee  greater 
value  than  obtainable  from  ordinary  distribution  circuits,  a 
rotating  transformer,  g,  is  used,  ua  indicate<l  in  Fig.  'la^  or  else  a 
separate  high  potential  machitie  id  driven  by  means  of  a  motor 
operated  from  the  generator,  i*.  The  latter  plau  is,  in  fact,  prefer- 
able, as  changes  are  easier  made.  The  connections  from  the  high- 
tenaion  winding  are  quite  similar  to  those  in  brand)  la,  with  the 
exception  that  a  condenser,  C,  which  should  bo  adjustable,  is 
connected  to  the  high-tension  circuit.  Uftually,  also,  an  adjudtable 
self-induction  coil  in  series  with  the  circuit  has  been  employed  in 
these  experiments.  When  the  tension  of  the  currents  is  very  high 
the  magnet  ordinarily  used  in  connection  with  the  discharger  is  of 
comparatively  Hmall  value,  as  it  is  tpiite  easy  to  adjust  the  dimen- 
sions of  the  circuit  so  that  oscillation  ifl  maintained.  The  employ- 
ment of  a  steady  E.M.F.  in  the  high-fi-equency  conversion  iiiTotda 
some  advantages  over  the  employment  of  alternating  R  M.F.,  as 
the  adjuBtments  arc  much  simpler  and  the  action  can  be  easier 
controlled.  But  unfortunately  one  ia  limited  by  the  obtainable 
potential  difference.  The  windings  aUo  break  down  easily  in 
consequence  of  the  sparks  which  form  between  the  sections  of  the 
armature  or  commutator  when  a  vigorous  oBcillation  takes  place. 
Besides,  these  transformers  are  expeneive  to  build.  It  haa  been 
found  by  cxperieuce  that  it  ia  beat  t'O  follow  the  plan  illustrated  in 
Fig.  3a.  in  this  arrangement  a  rotating  transformer,  t;,  is 
employed  to  convert  the  low-tension  direct  currents  into  low- 
frecjuency  alternating  eurrenta.  preferably  also  of  small  tension, 
The  tension  of  the  currents  is  then  raisea  in  a  stationary  trana- 
formor.  T.  The  secondary,  S.  of  this  transformer  is  connected  to 
an  adjustable  condenser,  C,  which  diBohargea  through  the  gap  or 
discharger,  dd^  placed  in  either  of  the  ways  indicated,  throcigh 
the  primary,  P,  of  a  difcruptive  discharge  coil,  the  high  fre<iuency 
currents  being  obtained  from  the  secondary,  8,  of  this  coil,  aa 
deecribed  on  previous  occaaiona.  This  will  undoubtedly  bo  found 
the  cheapest  and  most  convenient  ^ay  of  converting  direct. 
currenta.  '  * 

The  three  branches  of  the  circuit,  A,  represent  the  usual  cases 
met  in  practice  when  alternating  cnrrent^s  arc  converted.  In  Fig.  1/j 
a  condenser,  C,  generally  of  large  capacity,  is  connected  to  the 
circuit,  L,  containing  the  devices,  //,  mm  The  devices,  hi  m,  are 
supposed  to  be  of  high  self-induction  so  oa  to  bring  tho  frequency  of 
the  circuit  more  or  less  to  that  of  tho  dynamo.  In  this  instance  the 
diaoharger,  dd,  should  best  have  a  number  of  makes  and  breaks 
per  second  equal  to  twice  the  frequency  of  the  dynamo.  If  nob 
ao,  then  it  should  have  at  least  a  number  equal  to  n  multiple  or 
even  fraction  of  the  dynamo  frequency.  It  should  be  observed, 
referring  to  Fig.  \h,  that  the  conversion  to  a  high  potential  is  also 
effected  when  the  discharger,  ff  </,  which  is  shown  in  the  sketch,  i* 
omitted.  But  the  etVecta  which  are  produced  by  rurrente  wIulIi 
rise  instantly  to  high  values,  as  in  a  disruptive  discharge,  arc 
entirely  different  from  those  produced  by  dynamo  currents  which 
rise  and  fall  harmonically.  So,  for  instance,  there  might  bo  in  a 
given  case  a  number  of  makes  and  breaks  at  r/d  equal  to  just 
twice  the  frequency  of  the  dynamo,  or  in  other  words,  there  may 
be  the  same  number  of  fundamental  oscillations  as  would  be  pro- 
duced without  tho  discharge  gap,  and  there  might  even  not  be  nny 
quicker  superimposed  vibration  ;  yet  the  differences  of  jKitentinl  I 
at  the  various  points  of  the  circuit,  the  impedance  and  other 
phenomena,  dependent  upon  tho  rate  of  change,  will  bear  no 
similarity  in  the  two  coses.  Thus,  when  working  with  curronU** 
discharging  disruptively.  the  element  chiefly  to  be  considered  ij^ 
not  the  frcKjuoncy,  as  a  student  might  be  apt  to  believe,  but  the 
rate  of  change  per  unit  of  time.  With  low  frequencies  in  a  certain 
measure  the  same  efTects  may  be  obtained  as  with  high  fre<^uencics, 
provided  tlie  rate  of  change  ia  sufiiciently  great.  So  if  a  tow- 
frequency  current  is  raised  to  a  potential  of,  say,  75,0()0  volts  and 
the  high-tension  current  passed  through  a  series  of  high-resistance 
lamp  nlamcnts,  the  importance  of  the  rarefied  gas  surrounding  the 
filament  is  clearly  noted,  as  will  bo  seen  later ;  or,  if  a  low- 
frequency  current  of  several  thousand  amperes  ia  passed  through 
a  metal  bar,  striking  phenomena  of  impedance  are  observed,  just 
OS  with  currenta  of  nigh  frequeneiefl.  But  it  is,  of  course,  evident 
that  with  low-frequency  currents  it  is  impoasiblo  to  obtain  such 
rates  of  change  per  unit  of  time  as  with  high  frequencies,  hence 
the  effects  nroduced  by  the  latter  are  much  more  prominent.  It 
was  deemea  advisable  to  make  the  preceding  remarks,  inasmuch 
as  mony  more  recently  described  effects  have  been  unwittingly 
identified  with  high  frtciuenciea.  Fretjuency  alone,  in  reality,  docs 
does  not  mean  anything,  except  when  an  undisturbed  harmonic 
oscillation  is  considered. 

In  the  branch,  36,  a  similar  disposition  as  in  1&  is  illustrated, 
with  the  difference  that  the  currents  dischargine  through  the  gup, 
ddy  are  need  to  induce  currents  in  tho  secondary,  8.  of  a  trnns- 
formor,  T.  In  such  case  the  secondary  should  be  provided  with 
an  adjustable  condenser  for  tho  pur[x>8e  of  tuning  it  to  the 
primary. 

Fig.  2i  illustrates  a  plan  of  alternate-current  high-freauency 
conversion  which  is  most  frequently  used  and  which  ia  found  to  be 
most  convenient.  This  plan  naa  been  dwelt  upon  in  detail  on  pre- 
vious occasions  and  need  not  be  described  here. 

Some    of    these  results  were  obtained   by  the  uao  of  a    high- 
frequency  alternator.  A  description  of  such  machines  will  be  found 
in  my  original  paper  before  tho  American  Institute  of  Electrical 
Engineers,  and  in  periodicals  of  that  period,  notably  in  tho  AYer- 
/rrca/ JPftfftne^r  of  Marcii  18,  1801.     [  will  now  proceed  with  tho 
oxperimonta. 


On  Phesomena  Prodcced  by  Electrostatic  Force. 

The  first  class  of  effects  I  intend  to  show  you  are  effects  pro- 
duced by  electrostatic  force.  It  is  the  force  which  governs  the 
motion  of  the  atoms,  which  causes  them  to  colide  and  develop  the 
lifo-Bustainhig  energy  of  heat  and  light,  and  which  causes  them  tx) 
aggregate  in  an  infinite  variety  of  ways,  according  to  Nature'* 
fanciful  designs,  and  to  form  all  these  wondrous  structurea  we 
perceive  around  us.  It  is.  in  fact,  if  our  present  views  be  true, 
the  most  imj-tortant  force  for  us  to  consider  in  nature.  As  the  term 
electrostatic  might  imply  a  steady  electric  condition,  it  should  be 
remarked  that  in  these  experiments  the  force  is  not  constant,  but 
varies  at  a  rate  which  may  bo  considered  moderate — about  one 
million  times  a  second,  or  thereabouts.  This  enables  me  to  pro 
duce  many  effects  which  ore  not  produceable  with  an  unvarying 
force. 

When  two  conducting  bodies  are  insulated  and  electrified,  we 
say  that  an  electrostatic  force  is  acting  between  them.  This  'orce 
manifests  itself  in  attractions,  repulsions,  and  stresses  in  the  bodies, 
and  Bi>ace  or  medium  without.  So  grettt  may  be  the  strain  exerts 
in  tho  air,  or  whatever  separates  the  two  conducting  bodies,  that 
it  may  break  down,  and  we  observe  sparks  or  bundles  of  light,  or 
Btrearaers.  as  they  are  called.  These  streamers  form  abundantl> 
when  tho  force  through  the  air  is  rapidly  varying.  I  will  illustrote 
this  action  of  electrostatic  force  in  a  novel  experiment,  in  which  I 
will  employ  the  induct,ion  coil  before  referred  to.  The  coil  is  con- 
tained in  a  trough  filled  with  oil,  and  placed  under  the  table.  The 
two  ends  of  the  secondary  wire  jiass  through  the  two  thick 
columns  of  hard  rubber,  which  protrude  to  some  height  above 
the  table  It  is  necessary  to  insulate  the  ends  or  tarmioals  of  the 
secondary  heavily  with  hard  rubber,  because  even  dry  wood  Is  by 
far  too  poor  an  insulator  for  those  currents  of  enormous  potential 
differences.  On  one  of  the  terminals  of  the  coil  1  have  placed 
a  large  sphere  of  sheet  brass,  which  is  connected  to  a  larger 
insulated  brass  plate,  in  order  to  enable  me  to  perform  tho  oxperi 
ment  under  conditions  which,  as  you  will  see,  ore  more  suitable 
for  this  exijerinient.  I  now  set  the  coil  to  work,  and  approach  the 
free  terminal  with  a  metallic  object  held  in  my  hand— tnis  simply 
to  avoid  bums.  As  I  approach  the  metallic  object  to  a  distance 
of  eight  or  ten  inches,  a  torrent  of  furious  sjxvrks  breaks  forth  from 
the  end  of  tho  seconilary  wire,  which  passes  through  the  lul-i^ 
column.  Tfte  sparks  cease  when  the  metal  in  my  hand  totiLLt- 
the  wire.     My  arm  ia  now  traversed  by  a  powerful  electric  current, 


llluitratliig  tlie  Effect  ol  ViiryliiR  Klactrottatlc  ton'-«  w Ith  a  Trautforwer 
pnn.Onn  vnltt  Preunre 

vibiuting  at  about  the  rnte  of  one  million  times  a  second.  All 
around  mu  the  elect  rosiatic  force  makes  Ittielf  felt,  and  the  air 
molecules  and  particles  of  dust  flying  about  are  actod  upon  anti 
nrc  hammering  violently  against  my  body.  So  great  is  this  ^'^v  > 
tion  of  the  particles,  that  whun  the  lights  are  turned  out  yon  rt,  .' 
.see  streams  of  feeble  light  a|i[>car  on  some  parts  of  my  bo«iy 
When  such  a  Btreomer  breaks  nut  on  any  jmrt  of  the  body,  it  pro 
duces  a  sensation  like  tho  pricking  of  a  needle.  Were  the 
potentials  sufticiently  high  and  the  fre(]uency  of  the  vibration 
rather  low,  the  skin  would  probably  be  ruptured  under  the 
tremendous  strain,  and  the  blood  would  rush  out  with  great  force 
in  the  form  of  fine  spray  or  jet  so  thin  as  to  bo  invisible  just  as 
oil  will  when  placed  on  the  positive  terminal  of  a  Holtz  nEUUihifi«. 
This  breaking  through  of  the  skin,  though  it  may  seem  impossibla 
at  firfft,  would  [>orhapa  occur,  by  rpason  of  the  tissues  under  the 
skin  being  incomparably  better  conducting.  This,  at  least,  appean 
plausible  judging  from  some  observations. 

I  can  make  these  streams  of  light  visible  tc  all  by  touching 
with  the  metallic  object  one  of  tho  terminals  as  before,  an«l 
approaching  my  free  Imnd  to  the  brass  sphere,  which  is  con- 
nected to  the  second  terminal  of  the  coil.  As  the  hand  ii 
approached  the  air  between  it  and  tho  sphere,  or  in  the  imme- 
<lmte  neighbourhood,  is  more  violently  agitated,  and  you  see 
streams  of  ligh'.  now  break  forth  from  my  finger  tips,  aod 
from  the  whole  hand.  Fig.  5.  Were  I  to  apprtuch  tho  hand 
closer,  powerful  sparks  would  jump  from  the  brass  sphere  tu 
my  hand,  which  might  be  injurious.  The  streamers  offer  no 
particular  inconvenience,  except  that  in  tho  ends  of  the  finger 
tips  a  burning  sensation  is  felt.  They  should  not  be  oonfoundei] 
with  those  produced  by  an  influence  machme  because  in  many 
respects  they  behave  differently  I  have  attached  the  brass  sphere 
ana  plate  to  one  of  the  terminals  in  order  to  prevent  the  formation 
of  visible  streamers  on  that  terminal,  aWo  in  order  to  prevent  spark* 
from  jumping  at  a  considerable  distance.  Besides,  tne  attachment 
is  favouiable  for  the  working  of  the  coil. 

The  streams  of  light  which  you  have  observed  issuing  from  my 
hand  are  due  to  a  potential  of  about  '2()0,(XM)  volts,  alternating  in 
rather  irregular  intervals,  something  like  a  million  times  a  second. 
A  vibration  of  the  same  amplitude,  but  four  times  as  fast,  to  n 
tain  which  over  3,000,<KX)  volts  would   be  re^iuired,  would  be  >•., 
than  lufGciont  to  envelope  my  body  in  a  compute  sheet  of  flame. 
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But  this  flame  woald  not  burn  me  up  ;  quite  contrarily,  the  pro- 
bability is  that  I  would  noL  be  injured  in  the  Idaei.  Vet  a  hun- 
dredth part  of  that  energ^y,  othorwise  directed,  would  be  amply 
sufficient  to  kill  a  person. 

The  amount  of  energy  which  may  thus  bo  passed  into  the  body 
of  a  person  depends  on  the  fret-iuency  and  potential  of  the  currents, 
and  by  makinj«:  both  of  these  very  ereat,  a  vast  amount  of  energy 
may  be  passed  into  the  body  without  cauFin^  any  diacoujfort, 
except  perhaps  in  the  urm,  which  is  traversea  bv  a  true  conduc- 
tion current.  The  reason  why  no  fwiin  in  the  body  is  felt,  and 
DO  injurious  offoct  noted,  is  that  everywhere,  if  a  ourrent  be 
ima^pned  to  flow  through  the  body,  the  direction  of  its  flow 
would  be  at  right  angles  to  the  surface  ;  hence  the  body  of  the 
experimenter  offers  an  enormous  section  to  the  current,  and  the 
density  is  very  small,  with  the  exception  of  the  arm  perhapd, 
where  the  density  may  be  considerable.  But  if  only  a  small 
fraction  of  that  energy  would  be  applied  in  such  a  way  that  a 
current  would  traverse  the  body  in  the  same  manner  as  a  low- 
freauency  current,  a  shook  would  be  received  which  might  be  fatal 
A  airect  or  low-frequency  alternating  current  is  fatal,  I  think» 
principally  because  its  distribution  throujjh  the  body  is  not 
uniform,  a^  it  must  divide  itself  in  minute  Btreamlets  of  great 
density,  whereby  some  organs  are  vitally  injured.  That  such  a 
prooepH  occurs  I  have  not  the  least  doubt,  though  no  evidence 
might  apparently  exist,  or  be  found  upon  examination.  The 
•arest  to  injure  and  destroy  life  is  a  continuous  current,  but 
the  most  painful  is  an  alternating  current  of  very  low  frequency. 
The  expression  of  these  views,  which  are  the  result  of  long  con- 
tinued experiment  and  obnervntion,  both  with  steady  and  varying 
currents,  is  elicited  by  the  interest  which  is  at  present  taken  in 
this  subject,  and  by  the  manifestly  erroneous  ideas  which  are  daily 
propounded  in  journals  on  this  subject. 

I  may  illustrate  an  effect  of  the  electrostatic  force  by  another 
striking  experiment,  but  before,  I  must  call  your  attention  to  one 
or  two  facts.  I  have  said  before  that  when  the  medium  between 
two  oppositely  electrified  bodies  is  strained  beyond  a  certain  limit  it 
gives  way  and,  stated  in  popular  language,  the  opposite  electric 
charges  unite  and  neutrali]>^e  each  other.  This  breaking  down  of  the 
medium  occurs  principally  when  the  force  acting  between  the 
bodies  is  steady,  or  vanes  at  a  moderate  rate.  Were  the  variation 
sufficiently  rapid,  such  a  destructive  break  would  not  occur,  no 
matter  how  great  the  force,  for  alt  the  energy  would  be  sjient  in 
radiation,  convection,  and  mechanical  and  chemical  action.     Thu.H 
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the  spark  length,  or  greatest  di^tJince  througli  which  a  spark  wilt 
jump  between  the  electriHed  bodie?^,  i.s  the  smaller  the  greater  tht 
variation  or  time  rate  of  change.  But  thi;*  rule  may  be  taken  to 
be  true  only  in  a  general  way,  when  comparing  rat«s  which  are 
widely  dilferent. 

I  will  Hhow  you  by  an  experiment  the  diirerenco  in  the  otVect 
produced  by  a  rapidly  varying  and  a  steady  or  moderately  varying 
force.  I  have  hero  two  large  circular  bras»  plates,  p  ft  (Fig.  6a  and 
Fig.  6^).  supported  on  movable  insulating  stands  on  the  table,  con- 
nected to  the  ends  of  the  secondary  of  a  similar  ooll  as  the  ono 
used  before.  I  place  the  plates  lOin.  or  12in.  ai>art  and  set  the 
coil  to  work.  Vou  .«*6e  the  whole  space  between  tne  plates,  nearly 
two  cubic  feet,  filled  with  uniform  light,  Fitr.  6a.  This  liyrht  in 
due  to  the  streamers  you  have  seen  in  the  first  experiment, 
which  are  now  much  more  intense.  I  have  already  pointed  out 
the  importance  of  these  streamers  in  commercial  ap|>aratus  and 
their  still  greater  importance  in  some  purely  scinntific  investi- 
gations, Often  they  are  too  weak  to  be  visible,  but  they  always 
exist,  consuming  energy  and  modifying  the  action  of  the  unpa- 
ratus.  When  intense,  as  they  are  at  present,  thoy  proauco 
ozone  in  great  ouaotity,  and  also,  as  Prof.  Crookos  has  pointed 
out.  nitrous  acia.  So  f{uick  fa  the  chemical  action,  that  if  a 
coil  such  as  this  one,  is  worked  for  a  very  long  time  it  will  make 
the  atmosphere  of  a  small  room  unbearable,  for  the  eyes  and 
throat  are  attacked.  But  when  moderately  produced,  the  streamern 
refresh  the  atmosphere  wonderfully,  like  a  thunderstorm,  and 
exercise  unquestionably  a  beneficial  effect. 

In  this  experiment  the  force  acting  between  the  plates  changes 
in  intensity  and  direction  at  a  very  rapid  rate.  I  will  now  moKe 
the  rate  of  change  per  unit  time  much  smaller.  This  I  elTect  by 
rendering  the  aischargos  through  the  primary  of  the  induction 
coil  leas  frequent,  ana  also  by  dimtnirihing  the  rapidity  of  the 
vibration  in  the  secondary.  The  former  result  is  conveniently 
eecnrod  by  lowering  the  E.M.  F.  over  the  air  gap  in  the  pri- 
mary circuit,  the  mtter,  by  approaching  the  two  brass  plate? 
to  a  distance  of  about  three  or  four  inches.  When  the  coil 
IS  set  to  work  you  see  no  streamers  or  light  between  the  plates, 
yet  the  medium  between  them  is  under  a  tremendous  strain.  I 
Btdl  further  augment  the  strain  by  raising  the  E.M. F.  in  the 
primary  circuit,  and  soon  you  see  the  air  give  way  and  the  htdl 
IS  illuminated  bv  a  shower  of  brilliant  and  noisy  sparks,  66. 
These  aparka  could  be  produced  also  with  unvarying  force  ;  they 
have  been  for  many  years  a  familiar  phenomenon,  though  they 
were  usually  obtained  from  entirely  different  apparatus.  In 
describing  these  two  phenomona    bo  radically  difrereDb  in  ap- 
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pearance,  I  have  8d\'iBedly  spoken  of  a  "force"  acting  between 
the  plates.  It  would  be  in  accoi  dance  with  accepted  views 
to  say,  that  there  was  an  "  alternating  E.M.F."  acting  between 
the  plates.  This  term  iit  quite  proper  and  applicable  in  all  cases 
whore  there  is  evidence  of  at  least  a  possibility  of  an  essential 
inter-dependence  of  the  electric  state  of  the  plates,  or  electric 
action  in  their  neighbourhood.  But  if  the  plates  were  removed  to 
an  infinite  distance,  or  if  at  a  finite  distance,  there  m  no  proba- 
bility or  ncces*ity  whatever  for  such  depondoncc.  I  prefer  to  u«o 
the  term  "electrostatic  force,"  and  to  say  that  such  a  force  is  act- 
ing around  each  plate  or  eleetriHed  insulated  body  in  general. 
There  is  an  inconvenience  in  using  this  expression,  as  the  term 
incidentally  means  a  hteady  electric  condition  ;  but  a  proper 
nomenclature  will  eventually  settle  this  dithculty. 

I  now  return  to  the  ex[ieriment  to  which  I  have  already  alluded, 
ond  with  which  I  desire  to  illustrate  a  striking  effect  produced  by 
a  rapidly  varying  electrostatic  force.  I  attach  to  the  end  of  the 
wire,  I  (Fig.  7).  which  is  in  conneciion  with  one  of  the  terminals 
of  the  secondary  of  the  induction  coil,  an  exhausted  bulb,  i. 
This  bulb  contains  a  thin  carbon  filament,  /,  which  is  fastened  to 
a  platinum  wire,  m,  sealed  in  the  glass  anc  leading  outside  of  the 
bulb,  where  it  connects  to  the  wire  /.  The  bulb  may  be  ex- 
hausted to  finy  decree  attainable  with  ordinary  apparatus.  Just 
a  moment  before,  you  have  witnessed  the  breaking  down  of  the 
air  between  the  charged  brass  plates  Vou  know  that  a  phitc  of 
gloss,  or  any  other  insulating  material,  would  break  down  in  like 
manner.  Had  I  therefore  a  metallic  coating  attached  to  the  out- 
side of  the  bulb,  or  plEiced  near  the  same,  and  were  this  coating 
connect-ed  to  the  other  terminal  of  the  coil,  you  would  be  prepared 
to  see  the  glass  give  way  if  the  strain  were  sufficiently  increasofl. 
Even  were  the  coating  not  connected  to  the  other  terminal,  but  to 
an  insulated  plate,  still,  if  you  have  followed  recent  developments, 
you  would  naturally  ex[)ect  a  rupture  of  the  glass. 
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But  it  will  certainly  surprise  you  to  note  that  under  the  action 
of  tho  varying  electrostatic  force,  the  glass  gives  way  when  ail 
other  bodies  arc  removed  from  the  bulb.  In  fact,  fUl  the  sur- 
rounding bodies  we  perceive  might  be  removed  to  an  infinite  dis- 
tance without  affecting  the  result  in  the  slight^ht.  When  the  coil 
is  set  to  work,  the  glass  is  invariably  bi*oken  through  at  the  seal, 
or  other  narrow  channel,  and  the  vacuum  is  quickly  impuiied. 
Such  a  damaging  break  would  not  occur  with  a  steady  force,  even 
if  the  same  were  many  times  greater.  The  break  is  due  to  the 
agitation  of  the  molecules  of  the  gas  within  the  bulb,  and  outwiileuf 
the  same.  This  agitation,  which  is  generally  most  violent  in  the 
narrow,  pointed  channel  near  the  seal,  causes  a  heating  and  rupture 
of  the  glasii.  This  rupture  would,  however,  not  occur,  not  even 
with  a  varying  force,  if  the  medium  611ing  the  iiiifide  of  the  bulb, 
and  that  surrounding  it,  wore  perfectly  homogeneous.  Tlie  break 
occurs  much  quicker  if  the  top  of  the  bulb  is  drawn  out  into  a 
fine  fibre.  In  bulbs  used  with  these  coils,  such  narrow,  pointed 
channels  must  therefore  be  avoided. 

When  a  conducting  body  is  immersed  in  air,  or  similar  insu- 
lating medium,  consisting  of,  or  containing,  small  freely  movable 
particles  capable  of  being  electrified,  and  when  the  olectriticalton 
of  the  body  is  made  to  undergo  a  verv  rapid  change— which  is 
equivalent  to  saying  that  the  electrostatic  force  acting  around  the 
body  is  varying  in  intensity — the  small  particles  are  attracted  and 
repelled,  and  tneir  Wolenb  impacts  against  the  body  mav  cause  a 
mechanical  motion  of  the  latter.  Phenomena  of  this  kind  are 
noteworthy,  inasmuch  as  tliey  have  not  been  obBerve<l  before  with 
apparatus  such  as  has  been  commonly  in  use.  If  a  very  light  con- 
ducting sphere  be  suspended  on  an  exceedingly  fine  wire,  and 
charged  to  a  steady  potential,  however  high,  the  sphere  will  remain 
at  rest.  Even  if  tne  potential  would  be  rapidly  varying,  provided 
that  the  small  particles  of  matter,  molecules  or  atoms,  are  evenly 
distributed,  no  motion  of  the  sphere  should  result.  But  if  one  side 
of  the  conducting  sphere  is  covered  with  a  thick  insulating  layer, 
the  impacts  of  the  particles  will  cause  the  sphere  to  move  about 
generally  in  irregular  curves.  Fig.  Ha,  In  like  manner,  as  I  have 
shown  on  a  previous  occasion,  a  fan  of  metal  sheet,  Fig.  86, 
covered  partially  with  insulating  material  as  indicated,  and  placed 
upon  the  terminal  of  the  coil  so  as  to  turn  freely  in  it,  is  spun 
around. 

All  those  phenomena  you  have  witnessed*  '*^^*'^**^^"*^^;^^  i 
be  shown  later,  are  due  to  the  presenco  «^^  *^  ^^^^S*s^  ^*^  '^ 
and  would  not  occur  in  a  co^tvwMiM*  ''^^"*^"*'\*^vcsvvwt  ^sv«^tscws^«2'^'^"- 
air  may  feo  \\V>i%\.tXk\jaii  %\:^>AV\fc^  \i^  »=v«*  >^^s«aai»s^K^^^*2^^ 
take  a  ii^\a»a  \«>ak\M«tt  ^V  »!wjNx\i  *sv\t\0£v  >;»' 
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pUtinum  wire,  t,  sealed  in  the  lower  end,  snd  to  which  is  attached 
a  thin  lump  filament, /.  I  connect  the  wire  with  the  terminal  af 
the  coil  and  Ret  the  coil  to  work.  The  platinum  wire  is  now 
e1ectrifie<l  positively  and  noeatively  in  rapid  sucoc^eion,  and  the 
wire  and  air  int^ido  of  the  tuDO  are  rapidly  heate<l  by  the  iin[)uctfi 
of  the  p>articlee,  which  may  be  eo  violent  oa  to  render  the  lila- 
ment  incandescent.  But  if  I  pour  oil  in  the  tube,  just  as  soon  as 
tho  wire  la  covered  with  the  oil,  all  action  apparently  ceases,  and 
there  is  no  marked  evidence  of  heatinsr.  The  reason  of  this  is  that 
the  oil  is  a  practically  continuouH  medium.  The  diaplacements  in 
auoh  a  continuous  medium  are.  with  thei^  frequencies,  to  all 
appearance  incom^jarably  smaller  than  in  air,  hence  the  work  per- 
formed in  such  a  medium  ie  insignificant.  But  oil  would  behave 
very  differently  with  fretpienciea  many  times  as  great,  for  even 
though  the  displacomcnLs  be  omall,  if  tho  fretjuency  were  much 
greater,  considerable  work  might  be  performed  in  tho  oil. 

The  electrostatic  attractions  and  repulsionH  between  bodies  of 
measurable  dimensions  are,  of  all  the  manifestations  of  this  force, 
the  first  socallcd  electrical  phcnumciin  noted.  But  thout;h  they 
have  been  known  to  us  for  many  centuries,  the  preciiio  nature 
of  the  mechanism  concorncd  in  those  actions  is  still  unknown 
to  us,  and  has  not  been  even  ijuite  satisfactorily  explained.  What 
kind  of  mechanism  must  that  be  ?  Wo  cannot  help  wondering 
when  we  observe  two  magnets  attracting  and  repelling  each  other 
with  a  force  of  hundreds  of  pounds  with  apparently  nothing 
between  them.  We  have  in  our  commercial  dynamo.'^  ma^notfi 
capable  of  sustaining  in  mid-air  tons  of  weight.  Hut  what  are 
even  these  forces  acting  between  magnets  when  compared  with  the 
brcmendouB  attractions  and  repulsions  produccrl  by  electrostatic 
forcCf  to  which  there  is  apparently   no  limit  as  to  intensity.     In 

■  lightning  discbarges  bodies  are  often  charged  to  ao  high  a  potential 
that  they  are  thrown  away  with  inconceivable  force  and  t^rn 
asunder  or  shattered  into  fragments.  Still  oven  such  effects  can- 
not comjmro  with  the  attractions  and  repulsions  which  exist 
^  between  charged  molecules  or  atoms,  and  which  are  sufficient  to 
^B  project  them  wiih  speeds  of  many  kilometres  a  second,  so  that 
^m  under  their  violent  impact  bodies  are  rendered  highly  incandescent 
H  and  are  volatilised.  It  is  of  special  interest  for  the  thinker  who 
H       ent|uire«  into  the  nature  of  the.«e  forces  to  not«,  that   wherwu*  tho 


/1^/lff 


Showing  the  Effeat  of  the  Air. 


Shtiwliijc  the  li>nuenc«  of  the  Conductivity 
of  iho  Medium  upon  Electrott&Uc  Aclloni 
tlin»iiKh  Mrftsurable  DUtance. 


actions  between  individual  moleculea  or  atoms  occur  seemingly 
under  any  condition,  the  attractions  and  repulsions  of  bodies  of 
measurable  dimensions  imply  a  medium  (x>88essing  insulating 
propertiee.  So  if  air,  either  by  being  rarefied  or  heated,  is 
rendered  more  or  less  conducting,  these  actions  between  two 
electrified  bodies  practically  cease,  while  tho  actions  between  tho 
individual  atoms  continue  to  manifest  themselves. 

An  experiment  may  serve  as  an  illustration  and  as  a  means  of 
bringing  out  uther  features  of  interest.  Some  time  ago  I  showed 
that  a  lamp  filament  or  wire  mounted  in  a  bulb  and  connected  to 
one  of  the  terminals  of  a  high-tension  secondary  coil  is  set  spinning, 
the  top  of  the  Blament  generally  deacribin^  a  circle.  This  vibra 
tiod  was  very  energetic  when  the  air  in  the  bulb  was  atordinory 
pressure,  and  became  less  energetic  when  the  air  in  the  bulb  was 
strongly  comprMsed.  It  ceased  altogether  when  the  air  was 
exhausted,  so  aa  to  become  comparatively  good  conducting.  I 
found  at  that  time  that  no  vibration  took  place  when  the  bulb  wan 
very  highly  exhausted.  But  I  conjectured  that  the  vibration 
which  I  ascribed  to  the  electrostatic  action  between  the  walls  of  the 
bulb  and  the  filament  should  take  place  also  in  a  highly -exhausted 
bulb.  To  test  this  under  conditions  which  were  more  favourable, 
a  bulb  like  the  one  in  Fi^  10  was  constructed.  It  comprised  a 
globe.  6,  in  the  neck  of  which  was  sealed  a  platinum  wire,  ir,  carry- 
a  thio  lamp  filament,  /  In  the  lower  part  of  the  globe  a  tube, 
I,  was  sealed  eo  as  to  surround  the  filament.  The  exhaustion  was 
carried  as  far  aa  it  was  practicable  with  the  apparatus  employed. 

(To  Ix  conttmifd.J 


TRADE  NOTES  AND  NOVELTIES. 


I>art8  are  of  the  regular  diamond  pattern  ;  but  for  double-pole 
work— now  becoming  much  more  common  than  formerly— the 
usual  bar  of  insulating  material  which  joins  the  two  twitch 
arm  levers  has  a  stron«  pin  fastened  to  its  outer  side  so  as  to 
work  loosely  in  a  long  slot  at  the  end  of  a  lever  pivoted  to  the 
main  switch-handle  pillar  in  tho  centre  of  the  board. 

At  the  other  end  of  this  lever  is  a  alot  concentric  with  the 
pillar,  so  that  another  pin  or  bolt  secured  to  the  main  switch 
lover  may  work  loosely  in  it  and  allow  the  contact  arms  to 
break  the  cii-cuit  on  the  ordinary  *  Moose-handle"  principle. 
The  main  switch  lever  itself  — of  considerable  length  and 
strength  — is  pivoted  also  on  the  pillar  in  the  centre  of  tJie 
bttard. 

The  annexed  illustration  will  serve  to  show  the  design  and 
construction  of  these  switches.  The  8witchbi»rd  or  base  itaelf 
is  built  up,  as  may  be  seen,  of  five  separate  pieces  of  enamelled 
alatc,  two  of  which  carry  the  switches,  and  two  others  the  main 
terminal  blocks,  so  arranged  that  fuses  can  bo  inserted,  whilst 
tho  centre  piece  supports  the  pilUr  and  switch  lever.  The  usual 
strong  wixmI  back  is  employed  as  a  base  upon  which  to  fasten 
the  slate  pieces,  strips  of  ebonite  Rer\-iiig  to  insulate  the  latter 
.still  nion*. 


''  NEW  DIAMOND  '*  SWITCH. 

A  very  powerful  type  of  switch — so  far  as  the  pull-off  arrange- 
ment is  concerned — has  been  devised  and  put  on  the  market l)y 
Meeers.  Poole  and  White,  Limited,  under  the  name  of  the 
" N0W  DiaiDond  "  switch.     The  contact-pieces  and  other  such 


These  switches  are  built  more  especially  for  the  heavy  work 
incidental  to  central -station  and  similar  usage,  and  will  alio 
cunvey  largo  currents— varying,  of  course,  with  the  size — up  to, 
say,  1,000  amperes. 


PHYSICAL  SOCIETY.— June  9.  1898. 


Prof.  J.  Pehkv,  F.R.S.,  Vice-President,  in  the  chair. 

Prof.    A.  Jamieson.   Prof.   H.   Stroud,   and  Mr.  J.  Wad« 
elected  memberB  of  the  society. 
Mr.  A.  F.  Trotter  read  a  paper  on  *' A  New  Photometer.** 

The  author  has  modified  his  **  illumination  photometer,"  described 
lyocffdiuf/t  Institute  Civil  Engineers,  vol.  ex.,  paper  No. 2, 619,  eo 
as  to  adapt  it  to  the  measurement  of  candle-power.  The  principle 
employed  is  to  view  a  screen  illuminated  by  one  source  throotrh 
an  a[>erture  in  a  second  screen  illuminated  by  the  other  Ught,  the 
aperture  becouiing  invisible  when  the  illuminations  are  equaL 
After  using  perforntiona  of  various  patterns,  a  series  of  narrow 
sUta  cut  in  thin  [:mf'}er  were  found  to  give  the  best  results.  The 
plain  screen  is  mounted  behind  the  slotted  one  in  a  box  sliding  on 
the  photometer  bench,  and  they  are  arranged  so  that  the  lieht  f&lla 
on  tnem  at  equal  angles.  The  screens  are  viewed  from  a  distaDOe 
of  Sf.  or  7ft.  through  an  opening  in  the  front  of  the  box,  cords 
being  provided  for  producing  the  traversing  motion.  Two 
**  signts  **  set  respectively  at  tho  middle  of  the  length  of  the  plain 
screen,  and  on  the  lower  edge  of  the  front  opening,  serve  to  show 
when  tho  middle  of  tho  band  of  equal  illumination  ia  vertically 
above  the  |Kiinter  on  the  carriage.  The  photometer  is  found  to  be 
particularly  valuable  when  it  is  desired  to  determine  the  maximum 
power  of  a  variable  source.  When  lights  of  different  colour  are 
oeing  compared,  say  a  gas  flame  and  an  arc.  one  end  of  the  screen 
shows  blue  strips  on  a  yellow  ground,  and  the  other  end  yellow 
strips  on  a  blue  ground  :  at  the  centre  the  colours  seem  to  blend. 
To  tacilitate  the  comparison  of  such  Hghts,  Mr.  Crompton,  who 
has  boen  working  at  the  subject  simultaneoosly  with  the  authoTi 
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uses  one  screen  tinted  ualo  yellow  and  the  other  pale  blue. 
Details  of  conntruction  of  the  new  photometer  are  given  in  the 
paper,  and  the  accuracy  obtainable  when  comparing  tlie  c<|ual 
li(;nte  of  about  oiffht  cjindley  stated  to  be  about  1  [>cr  cent 

prof  S.  P.  Thompson,  D.So.,  P.R.S.,  reail  "Some  Notes  on 
Photometry."  The  fire't  note  relates  to  "The  Vee  of  Two  Over- 
lappinir  Scrcenn  aft  nn  Isophotal,"  and  deficri heft  Ihe  evolution  of 
the  ThompionStarling  photometer.  In  this  instrument  a 
priemauc  block  with  ajiex  upwards  reetu  crosswise  on  the 
photometer  bench,  and  the  inclined  sides  are  ronpecbively  illumi- 
nate<l  by  the  two  sources  to  be  compare<l.  In  testing  differently- 
coloured  lightfl,  coloured  Rtufl's  were  placed  over  the  surfaces  of 
the  wetlKo.  In  some  ca«ee,  notched  and  ox-erlapfiing  curds 
were  used  to  form  the  overlapping  mirfacen  ;  an  inclination 
of  about  TOdeg.  between  the  two  aurfaceti  was  found  convenient. 
The  second  noto  refers  to  the  "  Periodic  Principle  of  Photo- 
metry," and  in  it  the  author  ducufuefi  the  various  methods 
which  have  been,  or  may  be,  oscd  for  producing  ^malt  differ- 
ence  of  decreasing  amount  between  the  two  pides  of  a  photo- 
meter screen.  By  employing  a  device  of  this  kind  much  greater 
accuracy  of  adjustment  is  possible.  In  one  form  of  vibration  photo- 
meter worked  out  by  the  author,  tho  paratlin  blocks  of  a  Jolly's 
photometer  are  mounted  at  one  end  of  a  upriug,  the  other  end 
being  fixed  to  the  carriage.  The  act  of  mo\  ing  the  carriage  starts 
the  blocks  vibrating,  thus  producing  the  desired  variations.  In  n 
tliird  note  the  tpieation  of  u^ing  *"  Tnc  Klcctric  Arc  aa  a  Standard 
of  Light"  is  dealt  with.  Since  I.S7S  the  |>oeitive  crater  has  been 
used  a^  a  standard  of  whiteness,  and  last  year  both  the  author  and 
Mr.  Swinburne  suggested  that  a  given  area  of  crater  might  be 
used  AS  a  ebaodard  of  light.  This  pro|>OA.Hl  has  since  been  carried 
out  by  M.  Blondel.  Since  the  intrinsic  brilliancy  of  the  crater  U 
high.it  necessitates  very  small  apertures,  or  olfte  the  useof  atanclards 
of  large  candle-power.  Advantage?  of  using  imworfulntandards  are 
pointed  outin  tiie  paiwr.  Wirh  n  cirnilar  hole  1mm  in  diameter,  a 
standard  of  about  55  candle^)  could  be  obtained  ;  with  i^iich  a 
source,  benches  longer  than  usual  would  be  preferable.  At 
the  end  of  the  note,  the  errors  which  may  be  introduced  hy 
using  a?  an  arc  st-andard  a  bole  in  a  plate  of  sensible  thickness, 
when  viewed  obli([U6ly,  are  investigateil.  a»  well  as  those  due  to 
inaccuracy  of  setting  the  plane  of  a  hole  made  in  foil  [>er[»3ndicu1u.r 
to  the  photometer  bench.  < 

BKaJor-Genentl  Festlng,  in  oponihg  the  discussion  on  both 
papers,  said  reflection  from  tlie  sides  of  tlic  hole  in  a  thick  plate 
would  tend  to  loosen  the  error  calculated  by  Prof.  Thomjjeon. 
The  ordinary  impurities  in  carbon  were  not  likely  to  alter  the 
brilliancy  of  the  crater,  t'aptain  Abney  and  hira.solf  had  no  re^ison 
tOflistru8t  its  constancy.  BoMi  the  vibrating  photometer  and  Mr. 
Trotter'a  arrangement  wouhl  be  very  useful.  Dr.  Snmpner  said 
his  photometric  exfjerience  had  been  obtainal  w  uh  the  Bunncn, 
■Jolly,  and  Lumnier-Brodhun  t.yi>efl  With  the  two  former,  the 
inaccuracy  arising  from  uncertainty  of  mljustmeut  waw  aboijt 
^  per  cent.  Changes  of  about  CK4  per  cent,  (average)  resulted  from 
reversing  the  scroens.  The  Lummer-liiodhun  instrument  (which  he 
described)  was  better  than  either  of  the  other  two,  the  avenige  error 
beingabout  ^percent.  Ur.  Alex.Wrlglbtthou^xht.Mciehtific  mcngnve 
too  little  attention  to  thetpic.Htioii  of  light  Htamlard.-^.  Photomoter>^ 
could  be  relied  on  much  more  than  tho  standard  nl  present  in  use. 
The  Moth  von  screen  wn.H  tho  most  practical  standard  yet  devit*od, 
but  in  his  opinion  no  gai»eouH  {lame  could  be  a  real  (Standard  on 
account  of  the  inlluence  of  tho  surrounding  atmosphere.  Prof. 
Ayrton  now  diEliculties  in  using  iong  benches,  as  suggeflterl  by  Dr. 
Thompson,  on  account  of  the  t^erious  atmospheric  absorption  which 
occurs  with  light  from  arcs.  Decreasing  the  intensity  by  dispersion 
or  otherwise  was  preferable.  In  some  test.s  on  incandej*cent  lainiw 
now  t>eing  carried  out  at  the  Central  Institution,  a  Bernstein  lomp 
U8ed  ii»  a  stjindurd  wuh  mounted  on  a  spring  anrl  vibrated.  Mr. 
Medley  showed  the  vibrating  standard  referred  to  by  Prof.  Ayrton, 
and  gave  a  series  of  numbers  showing  that  with  this  device,  in 
conjunction  with  the  Lummer-Broilhun  photometer,  accuracies  of 
about  \  per  cent,  wore  obtainablo.  Mr.  Swinburne  thought  Mr. 
Trotter's  arrangement  was  better  than  tho  wobbling  photometer. 
As  to  the  best  length  of  bench,  ho  wai!^  inclined  to  think  the 
shorter  the  better,  provided  iln  ditnonsiona  were  largo  compared 
with  those  of  the  standard  light.  Ho  concurred  with  Mr.  Wright 
in  his  remarks  about  the  dertirahiUty  of  obtaining  a  bettor 
standard.  Si>eaking  of  the 'Hc  a^  a  standard,  ho  naid  that  only 
impuritiee  less  volatile  than  carbon  would  influence  tho  brightness. 
An  important  factor  was  the  emissivityof  tho  carbon,  which  might 
not  be  constant.  Mr.  BlAkealoy  thought  tho  accuracy  obUvinahle 
with  Mr.  Trotter's  photometer  had  been  undorratc<I,  and  pointed 
outtbat  by  usingquadrant-shaped  screens  intersecting  orthogonally 
on  the  axis  of  the  photometer  instead  of  straif^ht  ones,  the 
width  of  the  neutral  band  could  bo  greatly  diminished.  Mr. 
Trotter,  referring  to  Dr.  Thompcon't*  pa[)er,  said  ho  had  found 
considerable  ditficulty  in  making  pinholes  suitable  for  arc 
Htandards.  It  was  not  an  easy  matter  to  accurately  measure  the 
hole  when  made.  In  photometric  measuromonte  ho  hod  found  it 
very  important  to  reverse  bis  screens.  Curved  screens,  as  sug- 
gested by  Mr.  Blakesley,  had  been  tried,  but  with  little  advan- 
tage. They  also  destroyed  the  approximate  direct  reading  property 
of  the  photometer.  The  subject  of  changing  tho  length  of  a 
bench  and  its  olfoct  on  the  ^riuliont  of  illumination  was  discmsse^i. 
With  short  benches  one  had  to  guard  against  a  departure  from 
the  invertKO  square  law,  duo  to  appreciable  size  of  the  standard. 
Recent  experimente  had  shown  that  the  light  given  out  by  one 
sciuaro  millimetre  of  crater  surface  differed  considerably,  from  TH 
candles. 

A  [ja[>cr  on  "  Tho  Magnotic  Field  Cloee  to  tbo  Surtaoo  of  a 
Wire  Conveying  an  Ibloctrlcal  Current."  by  Prof.  G.  H.  MlnohlUt 
M.A.,  wa^  taken  vu-  lejul.     In  thir   paper  tho  author  applies  the 


solution  he  gave  in  March  last  for  the  conical  angle  subtended  by 
a  circle  at  any  point  in  apace  to  dotormino  tho  magnetic  i»olential 
at  a  point  near  the  surface  of  a  ring  of  wire  of  Hnite  cross-section. 
The  Hhaperi  of  the  lines  of  force  near  the  surface,  for  several  Inws 
of  current  difltribution  across  the  section,  have  also  been  worked^ 
out. 
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ELECTRIC  AND  GENERAL  INVESTMENT  COMPANY, 
LIMITED. 

Directors:  George  Herring.  Esq.,  chairman;  the  Right  Hon. 
Lord  Cloncurry  :  .f.  B.  Braithwaite.  jun.,  Ewj.  ;  B.  H.  Van  Tromp, 
Esq.  ;  Emilo  Oarcke,  Esq..  managing  direc(/)r. 

Report  of  the  Directors  to  be  Submitted  to  the  fourth  ordinary 
general  meeting  of  tlie  Blinrcholdere  to  bo  held  at  Winchester 
House,  Old  Rro:id-ntreet,  I./5ndon.  E  C.  (Room  No.  I74)»  on  Tues- 
day, June  '-T,  180.1,  at  X'SO  p.m. 

The  Directors  beg  to  submit  the  balance-eheet  and  profit  and 
loss  account  for  the  year  ended  May  31,  l!*!).'5.  The  profit  and  loiw 
account  ehows  a  gross  profit  on  the  transactiouB  of  the  year  of 
£ll,(t9'2.  L'ls.  -kl  ,  and  after  deducting  all  standing  charges  thero 
remains  a  not  balance  available  for  distribution  of  £6,<Xi5.  ItJrt  .'kL 
An  interim  dividend  haj*  already  been  paid  on  tho  ordinary  shares 
for  the  first  ^ix  moiilli.-*  of  tho  year  at  the  rate  of  '20  per  cent,  per 
annum,  and  ihe  Directors  now  rocommend  the  payment  of  a 
further  dividend  upon  the  ordinary  shares  at  the  rate  of  3(1  [wjr 
cent,  per  annum  for  the  fwwt  six  months,  and  a  dividend  on  the 
founders'  shares  of  £30  per  share.  This  will  leave  a  balance  of 
£(3.*).  I6».  5d.,  which  the  Directors  recommend  should  be  carried 
forward  in  e<pial  moieties  on  account  of  the  ordinary  share- 
holders and  founders.  Mr.  George  Herring  ha**  been  elected 
chairman  of  the  Company  in  succeaaion  to  tho  lato  Duke 
of  Marlborough,  whoBO  death  the  Directors  deeply  regret. 
The  Directors  who  retire  this  year  are  Lord  ('loncurry  and  xMr. 
Braithwaite,  but  being  duly  eligible,  they  offer  themwelves  for  re- 
election. The  auditors  Messrs.  Rait  and  Kearlon,  also  retire, 
but  offer  themselves  for  reelection.  It  is  proiwsed  to  make  the 
dividends  payable  on  July  1,  1893. 

Balahceswkkt,  Mat  31.  1893.  £       a.  d. 

Capital  authorised:  £'2fK),(K)0  in  39,900  ordinary 
Hiiares  of  £,^  each  ;  and  10(1  founders'  shares  of  £.'> 
each, 
ijii 
founders'  shares. 

Capital  called  up  : 

£1  per  share  on  aMKXf  ordinary 20,01)0    0    0 

£5        „       „  100  founders' 600    0    0 

1>0,500    0    f} 

Reserve  fund  founders*  shares 10,13;i     '»     4 

Reserve  fund  ordinary  shares 10,133    Tj    i\ 

lyonn  account li0t(XM>     **     0 

Sundry  creditors 3,tKM   II     K 

Unclaimed  dividends  , « ^^  l^     4 

i'roHt  and  loss  account  — 

Balance  from  189*2 £137  12  10 

Surplus  of  not  profits  for  year  ondwl 
May  31,  1893,  after  payment  of  in- 
terim dividend,  Dec.  15,  l-SOi!,  at 
the  rate  of  20  per  cent,  per  annum 
for  the  six  months 6,928    3    7 

e.otio  16   .1 


£69,P3-J  17     0 
Note.— Thei-e  is  a  contingent  liability  in  respect  of  calls  that 
may  become  duo  on  securities  held  by  the  Comi>any. 

£        a.  d, 

InveatmoDte  at  oofit   41.4H0  19    9 

Loan  against  security    14,37S  14    *2 

Sundry  debtors 1,356     I     I 

Cash  on  current  account  at  bankers ...  £*2,568  18    4 

,,        dividend  account    5  18     4 

2.594  16     8 

Founders'  reserve  fund,  amount  invested 10.133    5    4 

£69,93*2  17    0 
pRoriT  AND  Loss  Account  por  Year  endbd  May  31,  IS93. 

General    charges,    including    Directors'   fees,   and        £        ».  d. 
additional  remuneration  as  per  articles  of  associa- 
tion, salary  managing  director,  general  expenses, 
legal  charges,  advertiping,  printing,  and  auditors' 
fees,  etc 3.164   11   10 

Interim  dividend  pai<l  Doc.  15,  1892,  at  the  rate  of 
20  per  cent,  per  annum  for  the  six  months  1,999  19  II 

Balance,  being  surplus  net  profit  for  the  year  after 
paying  10  per  cent,  dividend  to  tho  ordinary 
shareholders  as  above .1,928    3    7 


£11,092  15    4 
Interest,  dividends,  commissions,  arvA  ♦vivj^t^i  vt^'feiJ*.   wysSLV^    v 
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BUSINESS  NOTES. 


Southend  Pier.— Me8er8.  Crompton  have  doubled  the  pUnt  at 
Southend  Pier  tramway,  and  there  are  now  three  cars  running; 
r^ularly  for  the  Bummor  Boason. 

Waitem  and  BraxUlan  Telegraph  Company.— The  receipts 
for  the  pftst  wook,  after  deducting  17  {XJr  cent,  payable  to  the 
London  FlatinoBrazilian  Company,  were  £2,807. 

Sltnatloua  Open. — The  EUctriKcU  Age  (World-buildinjf,  Now 
York)  publUhea  a  page  of  sitaations  o[X!n  in  the  States,  from 
whoelwrightA  to  superintending  electrical  en^neerfl. 

Coal  fior  St.  Panoraa.— The  Electricity  CommitCfeoof  the  Vestry 
of  St.  Pancras  arc  inviting  tonderj*  for  the  wupply  of  Welsh  Ht<?Jim 
coal,  Huittiblc  for  electric  works,  colliery  nml  pcam  to  be  uLatod,  for 
12  monthfi  from  July  Ist,  189.S.     Average  about  50  tons  jier  week. 

City  and  South  London  Railway  Company. — The  receipts  for 

the  week  ondinjj  June  18  were  £782,  ajjainut  £771  for  the  same 
period  lont  year,  or  an  increase  of  £11.  The  tx»tal  rocoipts  for  1H93 
■how  an  increase  of  £1,640  over  those  for  the  corresponding  period 
of  1892. 

Contral  London  RoUroad. — The  cafiital  of  the  Central  Ivonclon 
Railway  Company,  formed  to  construct  an  electric  undcr^rcumi 
railway  from  Livor[x»ol-strect  to  Shepherd's  Bush,  will  be  offered 
for  public  •jubRoription,  w*i  are  told,  by  the  Kxploration  Com[>nny 
in  a  fortnight's  time. 

Aberdeott  Co-operatlvo  Storas. — The  secretary  of  the  Northern 
Co-oporativo  Company  has  received  a  re<:|uit*ition  from  -I  *§huro- 
hoUlers  asking  hira  to  call  a  ppecial  meeting  of  the  shareholder?  to 
consider  the  resolution  of  the  directors  to  light  the  central  premises 
in  Loch-street  and  Gallow^atc  with  electricity. 

Howrah  (India).— At   the  meeting  of  the  Municipal  Commis- 

sioncra  of  Howrah  (India),  in  May,  a  resolution  was  unanimously 
adopted  isanctioning  the  iittroduotion  of  electric  lamps  into  all  the 
principal  etreeta  and  thoroughfares  of  Howrah  of  a  tentative 
measure  for  four  months,  ancf  allowing  Messrs.  Martin  and  Co. 
55  rcida  [>er  lamp. 

Bforeoambo. — At  the  monthly  meeting  of  the  Morecambe  Local 
Board  a  complaint  was  made  by  a  deputation  of  householders  in 
the  vicinity  of  the  electric  light  and  power  com|)any'8  generating 
station  of  nui^anceH  arising  from  noiso,  dangcroua  exploffions,  and 
noxious  smolls.  The  medical  officer  and  surveyor  wore  instructeil 
to  investigate  the  same  and  rc[X)rt  to  the  Board. 

BCalntenaaoo. — The  avoragc  rates  for  existing  contracts  taken 
by  the  Electrical  Power  Storage  Company  for  maintonnncc  of 
accumulators*  in  under  H*  i)er  cent.  j>er  annum  of  first  cost.  The 
com{)any  is  prepared  to  consider  proposals  for  maintenance  under 
all  t.>o»sibIe  conditions.  The  handsome  catalogue  of  E.P.S.  cells 
issued  by  the  comjiany  should  be  in  the  office  of  every  cleclricjil 
engineer. 

AbOTdean.— The  Town  Council  of  Aberdeen  are  prepared  to 
rocoivc  applications  for  the  appointtnent  of  electrical  engineer. 
Applicante  must  have  a  thorough  mechanical  training  and  oxi)ori- 
encc  in  station  work.  The  salary  will  be  £20(>i>or  annum,  and  tho 
person  appointed  will  be  recpiirofl  to  devote  his  whole  time  to  the 
dutiej^  of  the  apis>intnient.  Applications  are  to  be  sent  in  by  noxt 
Friday,  the  HOth  inet. 

Coat  of  the  Eleotrlo  Light.  ~"  Mr.  Prooce,*' writes  a  Bnvtfurd 
corre8(jondont  of  the  Hi riniu*fham  Daily  Po/tlt  *' is  in  error  in 
stating  that  at  Hriidford  the  electric  light  is  supplied  at  nearly  tlio 
cot^t  of  gas.  The  fact  is  that  it  is  (juite  the  rovei-so.  (>as  is  sup- 
plied at  2e.  3ei.  per  1,000  cubic  foot,  and  tho  cost  of  the  electric 
light,  candle-power  for  candle-ix)wer,  is,  roughly,  4«.  6d.  per  1,OUO^ 
or  jusb  double  the  cost  of  gas." 

Canterhury.  —The  town  clerk  re|>orted  at  the  last  meeting  of 
tho  Canterbury  City  Council  that  ho  had  had  a  letter  from  tho 
Bwird  ol  Trade,  who  proposed  making  cont«ideroble  alterations 
with  reference  to  the  transfer  with  regard  to  the  electric  light, 
and  asking  him  to  appoint  a  day  on  which  to  attend,  together 
with  a  reprosentativo  of  the  Hrush  (^'omi^nny. 

Douglas  and  Lamey  Bleotrlo  Railway. —This  line,  which  is 
being  pushed  forward  with  a  view  to  a  section  being  opened  before 
the  close  of  the  holiday  season,  will  be  on  the  overhead  wire 
Lqrstam.  The  electrical  contractors  are  Messrs.  Mather  and  Piatt, 
m  ManchMfcer  ;  and  Mr.  J.  J.Walklate,  of  the  South  StaHbrdshiro 
Itramwaya,  and  who  was  identified  with  tho  construction  of  the 
"Walsall  electric  tramways,  has  been  appointed  resident  engineer. 

Aberdeen  Mechanical  Society. — Tho  annual  syllabus  of  cxcur- 
siont^  and  invo?*tigations  of  the  Aberdeen  Mechanical  Society  has 
just  been  issued.  The  following  is  tho  list  of  the  excursions  for 
the  season  :  Saturday,  June  17th,  electric  lighting  plant,  Palace 
Hotel  ;  Saturday,  July  29th,  electric  lighting  plant.  Royal 
Infirmary  ;  Saturday,  August  26th,  Messrs.  Harpers,  Limited, 
Craiginches ;  Monday,  September  25th,  Harbour  of  Refuge 
\\'orKB,  Peterhead 


;  Llghttag.— The  lighting  of  the  M&ncbestor  and  Salford 
Savings  Bank  has  been  entrusted  to  Mei>srs.  Drake  and  Gorham. 
The  number  of  lights  to  be  installed  will  bo  about  130.  A  ti-h.p. 
'•  Otto  "  gas-engine  is  being  put  down  to  drive  a  five-unit  dynamo^ 
and  a  battery  of  D.P.  accumulators  is  included,  capable  of  sup- 
plying 60  16c.p.  lamps  for  nine  hours  or  95  for  four  hours.  The 
private  house  in  connection  with  the  bank  will  be  supplied  with 
fittrront  from  the  same  plant. 


WUeax'aOlla.—"  Oil  and  waste — so  much"  is  a  standing  it«m  in 
all  engineering  accounts.  With  good  oil  your  machinery  '*  runs 
Bmoot&,"andagood  refiner  will  supply  you  with  oil  for  all  and  various 
purposee— cylinder  oil,  d>namooil,  crank-chamber  oil,  gas-engine 
oil,  oil  for  drilling  and  lubricating  machinery  of  every  description. 
For  these  and  all  other  lubricants,  lubricators,  and  oil  filters,  and 
such  like,  the  catalogue  of  Messrs.  \V.  H.  Wilcox  and  Co.,  34  and 
36,  Sou thwark -street,  S.E.,  will  give  full  infonnation. 

Klx  and  Geneat.  — The  International  Electric  Cotnpany  (dept^t 
of  Mix  and  Hene^t,  Limiterl),  of  34,  Aldermanbnr^',  E.C..  incon- 
sequence of  the  rapid  growth  of  tho  business,  are  removing  to  more 
commodious  nremises  at5A,  Hodcro^'s  i'treet,  Barbican,  E.C  ,  where 
they  proiK)so  Keeping  a  much  larger  stock  of  all  manufactures.  The 
electric  light  fittings  department  will  be  enlarged,  a  varied  assort- 
ment will  be  kapt  of  *'  Helios"  arc  lamps,  "  Phftnii  **  carbons, 
electroliers,  brackets,  switches,  cut-oubs,  etc.;  also  incandescent 
lamps,  after  the  expiry  of  the  Edison  [mtent  in  November  next. 
An  elaborate  showroom,  where  their  s[)ecialitie8  will  be  displayed 
working,  is  being  fitte<l  up. 

Hnddorafleld  Mains.  —  Tho  Hudderefield  Electric  i4ighting 
Committee  are  prepared  to  receive  t«nderh  for  the  folTowing 
materials  and  labour  recjuisite  for  laying  an  electric  supply  main : 
For  tho  supply  of  .^in.  cast-iron  spigot  and  socket  pipes  ;  cast-iron 
junction-boxes  ;  lead  ;  spun  yarn  ;  and  concentric  conductors, 
insulateil  with  vulcanised  indiarubber.  Also  for  tho  labour  in 
excavating  the  trench,  laying  and  jointing  the  pipes,  fixing  and 
connecting  the  junction-boxes,  and  drawing  in  the  cables.  Those 
tendering  may  undertake  the  whole  or  any  portion  of  the  work. 
S(»ecification  and  forms  of  tender  may  be  obtained  upon  applica- 
tion to  Mr.  A,  B.  Mountain,  borough  electrical  engineer,  (Gas- 
works street,  Hu<ldei-stield,  to  whom  tenders  must  ne  sent  not 
later  than  Saturday,  the  1st  day  of  July,  endorsed  **  Electric 
Supply  Mains." 

Fire  Bella  for  Bournemouth. — Messrs.  Roger  Dawson.  Limited, 

having  submitted  to  tho  Bournemouth  Lighting  Committee  an 
otter  to  erect  com]jlcto  telephones  to  each  fireman  s  house  for  their 
respective  stations  for  the  sum  of  £18d,  and  to  maintain  the  same 
for  £*21  liCT  annum,  the  committee  recommended,  haWng  re£>^Ard  to 
the  Huiall  additional  cost  of  the  complete  telephones  over  the  each 
way  call  bolls,  and  tho  groat  advant-agc  that  would  be  gainc<l.  that 
Messrs.  Dawson's  proposal  be  accepted,  subject  to  a  satisfactory 
schedule  for  extending  or  reducing  the  lines  as  may  be  neoessary 
being  obtained.  They  further  recommended  that  toe  application 
to  the  Local  Covernmont  Board  for  sanction  to  the  borrowing  of 
£.3,21*010  defray  the  cost  of  works  necessary  for  distributing  elec- 
tricity, {lending  the  grant  of  the  license,  be  increasod  by  tho  sum 
of  £*JUO  for  the  provision  of  telephonic  communication  for  the 
firemen. 

Scarborough. — At  the  mooting  of  the  Scarborough  Town 
Council  luMt  week  the  Sanitary  and  Lighting  CH^mmittee's  report 
stated  thot,  on  May  18,  the  Council  considered  and  approved  tho 
recomuiendalion  of  a  meeting  of  tho  Electric  Lighting  Subcom- 
mittee held  on  the  Lith  with  reference  to  tho  laying  down  of  the 
mains,  together  with  a  letter  from  the  secretary  of  tho  company. 
Tho  committee  recommended  that  the  town  clerk  bo  instructed 
to  forward  the  tracings  to  Mr.  Bernard  Drake,  the  electrical  engi- 
neer, and  subject  tu  his  approval  thereof,  the  proposed  system  of 
fuscH,  safety  earthing  devnees,  and  iransformer-Doxes  be  approved. 
At  the  same  meeting  of  the  sub-committee,  the  draft  ueed  of 
transfer  of  tho  undertitking  from  the  CorfK>ration  to  the  Scar- 
borough Electric  Supply  Company,  Limited,  as  altered  by  the 
Uoanl  of  Triulo  wu«  roofl.  Tnc  town  clerk  was  instructed  to 
return  the  draft  to  the  Boaixl  of  Trade  and  ask  the  reason  why  the 
Board  have  mudo  certain  alterations  in  tho  draft  deed  of  transfer, 
and  state  to  them  that  tho  Cor{>oration  think  it  desirable  that 
these  alterations  should  not  bo  made  therein.  These  suggestiuos 
were  aUo  approved. 

Weston-inper-ISaro.— At  a  meeting  of   tho  Inspection   C^om- 

mittee  of  tlic  U'oaton-suiwr-Mare  Town  Commissioners  on  the  12lh 
inst.,  a  letter  was  read  from  tho  Brush  Electrical  Enginooring 
Com|»Lny,  Limited,  statiug  that  they  understood  tho  electric 
lighting  question  at  Weston  would  shortly  come  up  again  for  con- 
sideration, and  they  therefore  wrote  to  say  that  if  the  Board  were 
not  disposed  to  entertain  the  proposal  they  put  before  them  to 
negotiate  for  the  transfer  of  their  provisional  order,  but  preferred 
to  Keep  the  power  in  their  own  hands,  and  to  establish  a  central 
station  on  their  own  account,  they  would  be  prepared  to  submit, 
free  of  charge,  a  scheme  and  tender  for  the  complete  equipment 
of  a  station  at  Weston  upon  the  system  which,  after  a  carefal 
survey  of  the  districts  to  be  served,  they  determine  upon  as  the 
one  best  suited  for  the  requirements,  and  they  would  bo  pronared 
to  send  down  one  of  their  representatives  to  wait  npon  the  Board 
at  any  time  in  order  to  discuss  the  matter  further,  and  to  afford 
any  general  or  preliminary  imformntion  that  might  be  rec]uired. 
The  committee  recommondcd  the  clerk  to  reply  that  a  committee 
of  tho  Boiird  would  be  i>rciiarod  to  receive  tne  Brush  Comiwny's 
representative  ui>on  a  suitable  dat/C  to  bo  agreed  upon. 

Wolverhampton  Kleotrlcal  Knglnear.  —The  Wolverluimpton 
Lighting  Coinmittoc  reported  at  the  last  Town  Council  meeting 
they  had  6ti  applications  for  the  post  of  electrical  engineer,  from 
which  seven  candidates  were  selected,  this  number  being  reduced 
to  two — viz.,  S.  W.  Baynos,  electrical  engineer  to  the  Bradfonl 
Corporation,  and  F.  H.  Lewis,  electrical  engineer  to  the  Hull  Cor- 
poration. The  committee  arrived  at  the  following  resolution 
unanimously:  "That  Mr.  Francis  Harman  Lowi(>  be  ap|K>inted 
electrical  engineer  to  the  Corjwration  of  Wolverhampton  at  h  salary 
of  £300  per  annum  (to  oommence  upon  his  entering   upon  his 
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daties),  subject  to  his  residing  within  tha  municipal  borough  of 
WolverhamptoD,  and  devoting  the  whole  of  his  time  to  the  tfatiee 
of  the  office,  and  not  engaging  in  any  other  employnaent  whAtso- 
ovor,  and  eubjoct  alao  to  the  appointment  being  determined  by  one 
month's  notice  triven  on  either  aide."  The  committee  added  that 
they  have  npi)ointed  Mr.  A    P.  Brevitt,  of  thin  town,  to  prepare 

»the  plans  and  speciticjitions  of  the  necessary  buildings  in  connec- 
tion with  the  electric  lighting  scheme.  Mr.  Brevitt's  remuneration 
is  5  per  cent,  on  the  amount  of  the  building  contract  as  carried 
out  in  accordance  with  his  plans  and  specifications,  and  includes 
all  Bcrvicoe  rendered  either  byhimpclf  or  hit!  clerks  acting  as  clerk 
of  the  works.     The  report  was  received. 

Fleetwood.  — The  state  of  the  electric  lighting  question  at 
Fleetwood  is  progressing,  though  but  slowly,  as  may  be  seen  from 
the  following  from  the  Ft^fjH-fnA  Oa-.rJte  :  *'  Although  the  question 
of  gas  (rr-*iM  electric  light  is  still  de**tin«l  to  take  a  back  seat  at, 
Fleetwood,  on  account  of  other  and  more  pressing  ongagementH 
the  local  authorities  are  bound  to  fulfil,  there  ifi  Uttlo  doubt  that 
aftor  the  Improvement  Bill  h&fi  been  dealt  with  the  pro[>oflal  to 
light  the  town  with  electricity  will  be  seriously  taken  in  hand. 
Already  the  Commissioners  are  in  posseseion  of  full  infonaatiou 
relating  to  schemes  for  lighting  the  town  with  electricity,  and  we 
understand  that  the  deputation  which  recently  went  to  the  South 
of  England  were  most  favourably  impre(»j^d  with  the  superiority 
of  the  new  illuminant  over  gas.  Many  [>ersons  would  be  looking 
forward  to  tho  report  of  the  deputation,  but  that  also  has  had 
to  be  postponed,  together  with  tho  other  monthly  business  of 
the  Board,  on  account  of  the  Bill  demanding  attention.  Hopes 
were  held  out  last  year  that  the  gas  company  would  re<iuce  the 
present  high  price,  but  they  have  not  thought  fit  to  do  so,  and  it 
must  bo  confessed  the  tradesmen  and  other  large  consumers  of 
gas  will  be  sure  to  aoi/o  the  earliest  opjiortunity  of  lighting  their 
premises  with  tho  cheaper  and  more  cleanly  sabstituto.  It  is  a 
moral  certainty  the  price  of  gas  will  then  be  reduced,  and  with 
little  or  no  persuasion." 

Tho  XaODdon  and  Lanoaahlre  Elootrlo  and  General  Eaglneer- 
Inff  Company,  Umltod,  tho  munai^oment  of  which  we  noted  a 
short  time  ago  was  taken  over  by  Mr.  C.  N.  KujujoU,  A.M.I.O.E,. 
is  now,  we  underst-and,  very  busy  in  all  dopiirtmonts,  and  have 
recently  completed  instAllations  of  electric  light  for  tho  New  York 
Mutual  Life  Insurance  Compiiny,  FTolborn  ;  Me.-'rirH.  Higgs  and 
Co.,  Islington  j  Lipton's,  Croydon  ;  and  Bolton  manrtions  Hotel, 
Earl's  Court.  Among  the  contracts  now  in  hand  i.-*  a  (.oniplelo 
instttllatiDn  of  electric  Ughb  for  the  British  l*ni>er  Company, 
Limited,  who  have  placed  the  order  with  the  comjuiny  for  fitting-up 
their  Frogmore  Mill  at  Hemol  Herapi^tead,  where  both  incandcj*- 
cent  and  arc  lamfw  will  be  uned— the  latter  for  the  purpose  of 
colour  t-esting,  as  the  milL"  run  night  and  day.  InBt^dlationM  arc 
also  in  hand  for  tho  Central  Adviinco  l)i?'coiiiit  Bank,  S4,  Chiiring 
<'ross-road  ;  Messrs.  Rising  and  KavonBcrofL*»  City  ofKces,  Lcaduii- 
hal!-8treet,  E.C.  ;  Messrs.  I*ryko  and  Hnlmor,  Upper  Thames- 
street ;  J.  N.  Pimms,  Kw|, ,  C.C' ,  Manor  House,  St-aines  ;  Dr. 
Stott,  Houthgate  ;  al^o  Me^KrH.  fjiptonV  branches  at  ShelHeld  and 
I*ortsmouth.  Tho  company,  who  undertake  general  engineering 
work,  are  also  well  enqdoyed  in  that  department,  and  have 
recently  put  down  some  now  plant.  Their  prenuMOs,  it  may  be 
mentionea.  are  thoee  at  one  time  oecupit'd  by  the  old  Maxim- 
Weston  Com[>any  at  Kingsland-green,  Dnlnton. 

Ftre  at  Morooambo  Electric  lagbtlng  Station.— On  8unriny 
morning  a  tire  broke  out.  at  the  gencratini;  stjibioii  nf  tho 
Morecambo  Electric  Light  and  I'owor  ('om|>uny,  by  which  con- 
.-iidei-«ble  damage  woa  done.  Tho  premises  wore  locked  up  at 
midnight  on  Saturday  by  three  of  tne  company's  employes,  who 
cnrefully  examined  the  building  before  leaving,  and  found  every- 
thing apparently  quit«  safe.  About  an  hour  later  a  pasHor-by 
noticed  flamos  itivsuing  from  the  roof  of  the  engine-room,  and  raised 
an  alarm.  It  being  known  that  a  largo  gasometer  was  kept  on 
adjoining  premi^ea  for  the  etorago  of  gas  usdl  for  the  driving  of 
the  machinery,  great  excitement  was  created  amongst  the 
residents  and  visitors  in  the  locality,  who  ran  out  into  the  street  in 
their  night  clothes,  carrying  their  children  to  places  of  safety.  In 
a  quarter  of  an  hour  a  numoer  of  tlie  comjmny's  otficials  were  on 
the  scene  and  entered  the  burning  building.  The  fire  wa*i  con- 
fined to  tb|e  upper  |>ortion  of  the  premises,  in  the  basement  of 
which  tho  gas-engines  were  kept  for  working  the  dynamos.  Just 
as  the  building  was  entered  a  portion  of  the  roof  foil  in,  the  burn- 
ing mosfl  setting  tire  to  the  internal  woo^lwork.  A  workman 
named  Oregson  rushed  through  the  Hames  to  a  cupboard  where  a 
hose  was  kept,  and  this  was  being  got  into  uso  when  tho  Local 
Board  brigade  arrived  at  1..*^).  The  fire  was  then  quickly  extin- 
guished. I^amoge  was  done  to  the  extent  of  OXi,  which  it; 
(covered  by  insurance. 
BlrmlnBliam. — It  will  be  remembered  that  last  autumn  the 
Binningham  Electric  Supply  Company  pave  notice  of  their  inten- 
tion to  apply  for  a  provisional  order  extending  their  area  of  wui^dy 
b^  the  audition  of  Edgbaston  and  the  jewellery  district.  Tho 
City  Council,  acting  uf>on  the  a<lvice  of  the  Oencral  l'ur[tos«rt 
Committee,  decided  not  to  consent  to  the  application  until  thoy 
had  taken  an  opportunity  of  considering  the  general  i]uestton  of 
the  desirability  or  otherwise  of  tlie  Corporation  it«elf  undertaking 
the  supply  of  electric  lighting.  Under  these  circumstances  the 
company  withtirew  their  Mfiplicntion.  It  is  anticipatefl  that  new 
notices  will  be  given  towards  the  end  of  the  present  month,  and, 
in  view  of  this,  the  subject  has  been  occupying  the  earnest 
attention  of  tlie  Electric  Lighting  Sub-Committee,  to  whom 
it  was  remitted  by  tho  General  Purposes  Committee  of  the 
Council.  KeporU  have  been  obtained  from  tho  various 
electric  lighting  oompanio^,  and   from   oor|x»rationg   which    have 


undertaken  the  supply,  and  very  full  information  has  been  col- 
lected for  the  guidance  of  the  Council.  We  understand,  says  the 
Birmiu'jhxm  Daily  PoMt,  that  some  members  of  the  committee  ore 
very  anxious  that  the  Corporation  should  undertake  the  supply, 
and  should  initiato  steps  to  actjuire  the  area  already  occupieil,  but 
that  others  consider  that  the  time  is  scarcely  ripe  for  an  enterprise 
of  euch  magnitude.  Meanwhile,  negotiations  are  in  progress  with 
the  directors  of  the  Electric  Supply  Company,  and  the  ultimate 
decision  will  largely  depend  upon  whether  they  see  their  way  to 
adopt  certain  conditions  umn  which  the  Corporation  might  consent 
to  the  extension  of  their  aistrict,  and  which  would,  it  id  believed, 
safeguard  the  public  intereate  pending  a  further  delay  in  the 
settlement  of  the  larger  question. 

Bedford.- -At  the  meeting  of  the  Bedford  Rural  Sanitary 
Authority  last  week  the  Electric  Light  Sub-Committee  presented 
the  following  report :  "  Vour  committee  have  to  rep>ort  that  in 
re»ipuiiKO  to  their  advertisement  inviting  tenders  or  applications 
from  companies  or  firms  willing  to  undertake  and  carry  out  the 
powers  granted  under  the  pro^-isional  order,  they  have  received 
three  replies,  printed  copies  of  which  accompany  this  report. 
No.  1  is  from  Mr.  F,  H.  Medhui-«t,  of  Cambridge,  and  contains 
two  alternntivo  propositions  :  (a)  a  proposition  to  transfer  to  him- 
self, under  certain  conditions,  the  provisional  order  ;  {h)  a  propo- 
sition to  erect  for  the  sum  of  £24iO(X)  a  complete  installation. 
No.  -  is  an  approximate  estimate  from  Messrs.  C.  A.  Parsons 
and  Co.,  of  Aewcastle-on-Tyno  (the  firm  that  erected  the 
Cambridge  installation),  for  laying  down  a  plant  here 
at  u  cost  of  £1*2,<KKJ,  exclusive  of  buildings.  Both  the 
above  are  accompanied  by  plans  showing  the  proposed  area 
of  lighting.  No-  3  sets  forth  memorHuda  of  t«rmH  upon 
which  the  Bedford  Electric  Light  Comj«iny,  Limited,  is  willing  to 
undertake  and  carry  out  the  said  order.  Your  committee  have 
carefully  considered  the  foregoing  applications,  and  are  of  opinion 
us  to  No.  1  that  it  would  not  be  judicmus  to  entrust  a  work  of 
nuch  importance  to  a  private  individual  ;  an  to  No.  2,  they  con- 
sider that  it  does  not  comply  with  the  terms  of  the  advertisement. 
The  only  ajiplication  that  fully  conforms  to  the  terms  of  the  adver- 
tisement is  No.  3,  that  of  the  Beflford  Electric  Light  Company, 
Limited,  and,  having  special  regard  to  clause  4,  which  appears  to 
us  to  meet  the  wishes  of  tho  memorialists,  it  is,  in  oui  opinion,  the 
only  one  that  wo  can  recommend  the  Authority  to  entertain."  The 
l^eputy-Mayor  said  the  Mayor  had  written  suggesting  that  tho 
report  should  be  considered  by  n  H|^cial  meeting,  and  this  sugges- 
tion waj*  adopted. 

Now  Swindon  Junior  Knglneezing  Society.— Tho  first  of  the 
summer  excurfiions  of  tho  (J.W.K.  Mechanics'  Institution  New 
Swindon  Junior  Engineering  Society  took  place  on  Saturday, 
■liino  10,  when,  through  the  kindness  of  V.  K.  Stothcrt,  E.«*j.,  and 
H.  <!.  Massiughiim,  Esij  ,  tho  re8|>ectivo  managing  dirocton*,  a  fair 
numbarof  members  journeyed  to  Bath  to  visit  tho  engineering 
works  of  Messrs,  Stothert  and  Pitt^  Limited,  and  also  the  City  of 
Bath  Electric  Lighting  and  Enj^ineering  Works.  Tho  first-named 
vii*it  in  the  morning  was  rendered  ^wrticularly  interesting  from 
the  fact  that  one  of  tho  firm's  woll-knnwn  "  TitAn  "  cranes  was 
approaching  completion.  Thin  crano  is  construct-od  to  lift  '25  tons 
at  75ft.  radius,  and  is  designod  in  .3(>ft.  lengths  for  shipment  to 
Pornambuco,  in  Brazil.  Two  traversing  cranes  for  Southampton 
Docks  and  Dover  Harbour,  with  other  cranes  in  course  of  con- 
struction, attract-ed  attention.  Tho  extensive  uso  of  mechanical 
stokers  in  the  boiler-houso  was  noted,  and  photographs  of  cranes 
ftouHtructed  by  tho  (irm,  kindly  [uoducetl  by  Mr.  Pitt,  wore  in- 
spected. In  the  evening  the  party  visited  the  electric  lighting 
works,  its  number  having  been  greatly  augmented  by  members 
who  had  joined  it  in  tho  afternoon.  Eight  Brush  vertical  com- 
iM>und  engines  are  the  motive  powor  in  this  interesting  station, 
four  for  tho  incandescent  lighting  installation,  coupled  with  con- 
linuuiis  ro[>e&to  Mordey  alternators,  and  four  for  the  arc  lighting 
inhtallation,  coupletl  with  link  betting  to  Thomson- Houston 
machines.  Half  only  of  the.^e  machines  are  in  demand  at  one 
time,  and  there  being  seven  niilc^  of  mains  and  40  miles  of  cable, 
tho  precaution  in  thus  having  duplicates  seems  necessary.  The 
visitors  were  conducted  over  tho  works  by  the  managing  engineer, 
Mr.  <J.  F.  Motxger,  whoso  kind  and  instructive  explanation  of  tho 
machinery  ami  system  they  greatly  appreciated.  A  meeting  will 
be  held  shortly  to  discuss  the  information  gained  during  these 
visits,  when  short  |>a{)ers  will  be  read  by  Medsrs.  W.  L.  Uolt  and 
H.  if,  Cotaworth  respectively. 

TaantoB.^At  the  Taunton  Town  Council  meeting  last  week, 
the  Electric;  Light  Committee  reported  as  follows:  "Your  com- 
mittee re{)ort  that  Messrs.  E^ing,  Wharton,  and  Down  Construc- 
tion Syndicate  have  sent  in  an  account  of  Dr.  Floming-'s,  amounting 
to  £24.  14s.,  his  charges  for  attending  at  tho  Boaz^d  of  Trade 
enquiry  re  the  electric  lighting  license,  with  a  reijuest  that  the 
Town  Council  would  pay  such  chartre.  After  some  correspondenoo 
on  tho  subject  they  agreed  to  accept  i'lO.  UJs.  towards  Dr. 
FlemingV  charges.  Tho  town  clerk  informed  the  committee  that 
Dr.  Fleming  was  brought  to  Taunton  by  Messrs.  Laing,  Wharton, 
anrl  Down,  but  that  he  and  Mr.  Fleetwood  Pritchard  had  con- 
sulted him  while  he  was  here,  and  hod  called  him  as  a  witness. 
The  committee  resolved  not  to  recommend  the  Council  to  pay  Dr. 
Fleming**  charges  or  any  part  thereof.  The  Local  Government 
Board  have  asked  to  be  furnished  with  evidence  of  the  approval  of 
the  Board  of  Tnide  to  the  system  for  the  supply  of  electrical  energy ; 
the  Board  required  detailed  information  as  to  tho  p>ropk08ed  system 
which  has  been  prepared  by  Mr.  Hunt  and  for«vtAwlVKi^!&teV*sfcat'S. 
of  Trade.  The  committee  hope  to  receive  tAc\«m  Vsroa^  ^n^vs^^ 
in  the  course  of  a  few  days,  which  will  be  at  *^^'^*' "'"T'^^'^^^ 
Local  (iovernracnt  Bwi^d.  \\AtKWv«^  ^'^^V>^^"l^jS!^;l^ 
the  adopWou  o\  t\v«i  t^v^^tV,  cv^^\sCvivi.>iwBX4Acv<" 
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hiR  coIleAguefl  on  the  committee  with  respect  to  the  payment  of 
Dr.  Fleming  ta  charft:e0.  He  oonpidered  that  the  town  clerk  did 
enf;ape  Dr.  Fleming  ae  an  ex[>crt,  and  he  thought  that  action 
tfhould  be  backed  up  by  tlio  Council  paying  the  £10.  lOe.  agreed 
on.  Councillor  Sibley  said  he  anderr^tood,  and  the  committee  did 
also,  that  Dr.  Flemin^^  wau  to  come  down  as  representing'  Me«erH. 
Lainff.  Whiirton,  and  Down.  Alderman  Van  Trump  moved  an 
amendment  that  the  Riim  of  £10  1(>h.  be  paid.  Councillor  Potter 
said  that  Mes(>r»>.  Laing,  Wharton,  and  Down  never  anticipated 
sending  down  Dr.  Fleming  on  the  Becond  oooajiion  at-  their  own 
expense.  The  town  clerk  gave  it  as  his  opinion  that  the  Council 
would  have  no  ca^e  if  the  claim  was  made  against  them.  The 
amohduient  was  agreed  to,  and  the  reat  of  the  report  waA  adopted. 

Bonmomonth.  —  At  the  Bournemouth  Town  Council  meeting 
la»t  week  the  Lighting  Committee  recommended  thRt  the  town 
clerk  be  instructefl  to  take  the  necoswary  ntepH  to  obtain  a  Hrenso 
for  generating  an'I  supplying  electricity  in  an  aron  to  comprise  the 
Central  (iardens  (ttfii  far  aa  Cambridge-rond),  the  Winter  Cjardcnu 
and  Pavilion,  the  Pier,  and  the  Municipal  Offices,  that  the  require- 
mcntH  of  the  Board  of  Trade  rules  be  complied  with,  and  that  an 
order  bo  maile  on  the  treasurer  for  payment  of  the  re*|uired  foe  of 
£5<).  The  Burveyor  is  to  prepare  the  necen^ary  planj».  Councillor 
Lawson  moved  to  extend  the  re*'olutioii  so  a»  to  obtain  the 
option  of  lighting  the  whole  of  the  borough  with  electricity. 
Alderman  <ioorge  seconded.  Councillor  Jenkins  »upjx)rt4.«d 
>)ec-autte  this  might  be  another  lever  to  get  some  conaiderntion 
from  the  gHn  and  water  oomfjany.  Councillor  Moore,  in  answer 
to  Councillor  Hankinpon,  wiid  the  Council  had  not  sufficient 
generating  fwwer  for  the  lighting  mentioned  in  the  recomraenda 
tion.  Kxtrn  power  would  be  nece,«*iary.  Councillor  Dykoa8ke<l  if 
there  wa««utHcientgeneratingix>wer  for  tlie  Council  buildings.  The 
mirvey or  thought  it  would  not  beadvifiablc,  becau*»ci  the  current  wa^ 
so  small.  Councillor  Stockley  euggested  that  as  the  Upper  Gardens 
were  to  be  lighted  by  electricity,  an  far  an  Cambridge- road,  and 
the  current  wns  to  be  tuken  on  the  north  Aide  of  the  ptjuare.  it 
wmiM  bo  a  very  phort  dit«tance  to  lead  the  current,  from  the  corner 
near  Mr.  Hnnkinson'e  oflice,  to  the  CouTu.;il  buildings.  Councillor 
Smythe  reminded  the  Council  that  the  Boiird  of  Trade  license  was 
only  for  a  certain  lime.  They  could  not  reasonably  hoiJO  to  get  the 
work  done  in  time,  and  therefore  it  would  bo  waste  of  money  to 
secure  the  wider  order,  and  would  preju<li(re  them  if  they  after- 
wards applieil  for  n  new  order.  The  committee  have  under  their 
ooosiderotimi  a  loan  of  £3,200  for  these  workn,  and  Councillor 
Moor©  paid  this  sum  was  ba.«>ed  umn  a  schemo  for  lighting  the 
gardenft  and  pier  which  wa**  adopt^a  by  the  ('ouncil  some  monlhs 
ago.  Councillor  Hankinnon  winhed  to  add  the  words  *'  for  public 
parpoBee"  to  the  amendment,  ao  aa  to  make  it  clear  they  did  not 
intend  lo  supply  private  houses.  This  would  disarm  opposition. 
The  amendment  was  carri<yl. 

Hadraa  Electric  Tramways.— The  directors  of  the  Madras 
Electric  Tramways  Com|>any  have  decided  (says  the  Indian  Smji- 
nt€t'),  as  already  stated,  to  adopt  the  conduit  system.  In  thin  they 
have  had  the  aavantago  of  the  services  of  Mr.  Parker,  an  oxi^eri- 
encod  engineer,  who  has  made  a  close  study  ot  the  climatic  and 
other  conditions  of  Madras.  The  result  is  that  a  conduit  By^tcm 
has  been  devised  which,  for  a  slight  percentjige  over  the  sum  re- 
(]uired  for  the  overhead  system,  will  provtdo  a  mode  of  traction  in 
every  way  superior  to  the  latter  system,  especially  in  being  less 
liable  to  what  is  known  n^  "  cfhort-circuiting "  and  conaeqaeub 
damage  and  stoppage  of  the  car^^.  The  drawinps  of  this  system 
have  Deen  receivea  by  the  chief  engineer  in  Madras,  and  Mr. 
Faulooner  is  preparing  his  plans  for  the  approval  of  the  munici- 
pality and  the  local  government.  Mr.  PurkerV  proposal  includes 
a  cast-iron  frame,  albout  18iiu  to  20in.  deep  on  the  inside,  and 
aHout  tiin.  thick  ;  one  of  these  is  placed  at  intervals  of  4ft.  ;  the 
conductor  is  [pendant  from  tho  top  of  the  frame,  and  by  an  ingenious 
arrangement  is  brought  into  contact  with  the  grooved  troUoy,  which 
is  in  direct  communication  with  Iho  wheel  motors.  The  conductor  is 
tto  placed  that  it  cannot  bo  lam[jerod  with  from  the  outlaid e.  (treat 
solidity  and  complctoncss  mark  the  arrangement.  Bhould  the 
conduit  require  to  be  opened— it  may  not  reuuire  to  bo  oponod 
once  in  '31  yearR,  says  the  designer — the  removal  of  a  few  incnes  of 
surface  macadam  allows  of  an  iron  covering  to  bo  lifted  in  sccbions 
of  4ft.  S«|uaro  iron  ^ratings  at  Hft.  intorvaln  permit  of  the  infu 
lators  boing  easily  roachcti  by  the  hand  at  any  time  The  conduit  is 
made  large  enough  to  allow  of  lighting  anf'  lulditional  jiowcr  cables 
being  placed  within  it,  ohoiild  these  be  found  necessary.  By  tho 
side  of  tho  conduit,  between  the  rails,  will  be  hud  either  a  copper 
or  steel  wire  conductor,  connected  at  every  4ft.  with  tho  rails  and 
with  the  iron  casing  of  the  conductor.  The  rcj^ult  will  be  absolute 
protection  for  telegraphs,  tolophouos,  and  harbour  defence  wires, 
while,  in  the  ui^c  which  will  be  made  of  the  return  current,  the 
saving  of  fuel  will  be  considerable.  A  akiUeti  electriojil  engineer  and 
other  officers  will  be  sent  out  with  the  plant,  so  that^Mr.  Faulooner 
will  haveall  tho  export  araistance  he  may  require.  One  adv.antage  of 
the  conduit  system  is  that  the  rails  and  the  eiiuipment  will  be  laid 
simultaneously,  and  as  soon  as  the  engine  house  and  boilers  are 
roa<^ly  for  working,  the  completed  portions  can  be  turned  toaccount 
for  conveyance  o7  materials  and  workmen,  and  for  other  pur^wscs. 
Mr.  Parkor  is  of  opinion  that  the  expectations  held  out  by  tho 
directors  as  to  the  aate  of  of^ening  the  southern  sections  -viz  ,  (1) 
from  tho  Custom  House  to  tho  South  Indian  Railway  Terminus, 
(2)  from  the  Chintadri|>et  Junction  to  Barber's  Bridge,  Triplicane, 
and  (3)  from  Harris's  Bridge,  Mountroatl,  to  Royapettah,  will  be 
realised.  Drawings  of  the  central  iMwcr  station  will  probably  be 
received  in  Madras  within  a  fortnight,  and  no  time  will  be  lost  in 
commencing  construction.  Mr.  Parker  himself  may  visit  Madras 
in  I3eccmbet'  next  tu  superintend  the  Bnlnhing  of  tho  ^outliorn 
acctiOHB  and  the  tii'st  runs  of  the  care.     It  is  understood  that  the 


directors  have  been  able  to  place  their  contracts  at  such  ratM 
as  accord  with  the  t^tatemente  and  promisee  held  out  in  the 
prospectus. 

XleotrloxU  Exbibltlon  at  Derby.— An  interesting  exhibition 
of  electrical  appliances,  electric  light  fittings,  etc.,  was  opened  in 
the  Co-operative  Hall,  Derby,  last  week.  The  proceedings  were 
promoted  by  Messrs.  .S.  l^owbottom  and  Co.,  electrical  engineers,  of 
Derby,  and  in  addition  to  the  articles  mentioned,  there  were  sJso 
on  view  some  very  interesting  curiosities  and  in  ventiuna  connected 
with  electricity.  The  ojening  ceremony  was  undertaken  by  Mr. 
("'ouhcillor  Butterworth,  in  the  absence  of  the  Mayor.  Mr. 
Hutiorworth  said  the  Mayor  would  have  been  only  too  gratified  (o 
have  oi>ened  the  exhibition,  only  he  had  been  called  to  London. 
He  t  hen  proceeded  to  refer  to  the  remarkable  progress  Doade  in 
the  direction  of  converting  electricity  to  the  various  purposes  to 
which  it  is  now  devoted,  and  spoke  of  the  wonders  of  the  electric 
telegraph,  tho  telephone,  and  the  electric  light.  He  said 
they  were  all  delighted  to  know  that  this  great  power  was 
not  going  to  be  made  the  subject  of  any  monopoly  in  I>erby, 
but  ihat  the  Town  Council  hud  taken  steps  by  which,  in  a 
month  or  two,  they  would  ho  enabled  to  fnupply  all  demandit  for 
electric  tight  within  a  certain  area.  This  suppK'  would  be  pro- 
vided at  the  uniform  charge  of  6d.  (ier  Board  of  Trade  unit.  That 
afternoon  he  had  [>aid  a  visit  to  the  electric  lighting  station  in  Full- 
street,  where  they  had  just  commenced  the  work  of  laying  the 
mains,  and  by  tho  middle  of  next  month  some  portion  of  the  lowr* 
would  probably  be  illuminated  from  the  central  installation  It 
was  also  anticifiated  that  by  next  August  the  whole  area  to  which 
ho  had  roforrod  would  bo  lighted  oy  electricity,  so  far  as  the 
**treets  were  concerned.  It  was  for  the  purpose  oi  demonstrating 
howtheijouer  of  electricity  could  be  uised  and  the  various  par- 
ijose.*  it  could  be  made  to  ser\-e,  that  Messrs.  Rowbottora  and  Co. 
iiad  arranged  that  exhibition,  which,  be  hoped,  would  prove  a 
great  success.  Speaking  of  the  manner  in  which  water  could 
be  utilised  as  a  motive  ^mwer  for  creating  electricity.  Mr.  Butter- 
worth  remarked  that  ho  believed  that  the  time  would  come 
when  the  tidal  waters  on  the  sea  shore  would  be  conveyed 
inland,  and  made  to  perform  an  imjxirtant  work  in  midland 
tow  ns.  M  r.  W .  R .  Roe  proi>osed  a  hearty  vote  of  thaoki 
to  Mr.  Councillor  Butterworth  for  the  ceremony  he  had  so 
etticjentiy  t)erformed.  In  doing  so,  he  related  some  of  hi*  experi- 
ences of  the  electric  light  during  his  recent  Canadian  tour,  and 
remarked  that  comitarod  with  America  the  mother  country  was 
r»<i  yearn  bohitid  the  times  in  the  matter  of  electricity.  The  motion 
was  carried  with  applause.  The  company  afterwards  inspected 
tho  lighting  and  tho  various  electrical  novelties  included  in  the 
collection.  The  room  hod  been  most  charmingly  decorated,  and 
the  innumerable  electric  fairy  lamps  suspended  from  all  parts  coo- 
siderably  enhanced  the  beauty  of  its  appearance. 

Sunderland. — At  the  lost  meeting  of  tho  Sunderland  Tonro 
Council  the  Highways  Committee  submitted  the  report  which  they 
had  received  from  Prof.  Kennetly  refli»ecting  electric  UghUng  (a 
printed  copy  of  which  had  been  sent  to  each  member  of  the 
(ouncil),  and  recommended  that  the  Council  adopt  the  same,  and 
that  West  Hunniaide  be  incliidetl  among  the  streete  specified  to 
be  added  to  those  name<]  in  Schedule  2.  Further,  that  Prof. 
Kennctly  be  instructed  to  prepare  detailed  plans  and  estimates  for 
tho  carrying  out  of  the  scheme.  Alderman  Bell  remarked  that 
already  two  provisional  orders  to  provide  electric  light  in  ^^^Dde^• 
land  had  been  obtained  by  tho  Council,  and  when  the  last  was 
obtained  the  Board  of  Trade  urgod  that  the  ('ouncil,  if  they 
desired  to  keep  out  private  companies,  should  apply  thomeeWes to 
carrying  out  the  order.  They  had  done  so  so  far  nn  the  report  of 
Prof.  Kennedy  was  concerned.  They  had  agreed  to  pay  that 
gentleman  £L05  for  making  his  survey  of  the  borough,  but  if  they 
desired  to  put  the  order  in  force  they  had  agreed  that  he  should 
receive  4  per  cent,  on  tho  cost  of  carrying  out  the  neoasBiry 
work,  and  that  the  i;!lU5  should  be  included  in  that  poroenta^ 
The  order  expired  this  month.  Aa  had  been  stated,  thej  had 
allowed  the  water  company  and  the  gas  comi>any  to  establish  a 
mono|)oly,  but  they  desired  to  have  the  [)Gwer  of  providing  electric 
light  in  their  own  handn.  It  was  proposed  that  they  shonkl 
extend  the  original  area  to  include  West  Sunnisidc,  and  the  esti- 
mated cost  of  carrying  out  the  present  design  was  £17,000,  oxdu 
si\'e  of  any  building  or  land,  because  it  was  proposed  to  use  the 
land  the  Corporation  liiid  in  Dunning-street  for  works,  and  that 
wai*  double  the  area  they  would  at  first  require.  I*rovtded  they 
carried  tho  light  to  8i  Michael's  Ward  and  across  the  wator,  that 
would  entail  an  additional  ex|)enflo  of  £.S,500.  The  machinery  it 
was  proposed  to  put  down  wonUl  be  capable  of  generating  one- 
thira  more  than  the  light  which  it  was  estimated  would  be 
rec|Uired.  If  one  shop  tn  every  four  of  the  area  included  took 
the  electric  light,  Ti.ftfHI  H-c.p.  burners  would  be  required,  and 
under  those  circumstances  their  income  would  l^e  equal  to  aa 
exjienditure  of  £21,r)(K)  at  ."i  per  cent.  There  weuld  be  no  loas  to 
the  Coc|>oration  even  at  tho  start,  because  they  could  borrow  what 
money  they  re<|uired  at  3  per  cent.  Mr.  Harrison  eeoooded  tho 
adoption  of  the  recommendation.  He  emphasised  the  fact  that 
the  time  for  which  the  provisional  order  wae  granted  expired 
shortly,  and  it  was  not  within  the  province  of  the  Council  to  delay 
the  mattor  any  further.  Either  thoy  must  decide  to  provide 
electric  light  themselves,  or  allow  someone  else  to  do  so.  If  they 
were  to  avoid  another  monopoly  of  a  public  retiuirement  they 
must  put  their  hand  to  the  plough  and  proceed  with  the  worlL 
Mr.  Harrison  characterised  the  estimate  as  a  moderate  one,  when 
it  only  allowed  for  one  shop  in  four  taking  a  light.  The  elec- 
tricity they  would  bo  able  to  generate  would  app-^-  '  Mier 
thiuK^  in  Hildition  to  lighting.       It  could  supply  ni'  <ir, 

and  bo  utilised  fot    cooking    purposoe    also.      0\    el i,.,^    it 
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might    bo    said  that    its    choannot»    untl  utility  would    croate  a 

demand,  and  tbo  greater  the  aemand   the  cheaper  would   be  the 

supply.     He  hftd   no  doiabt  the  Council  would  reap  a  uandsome 

pront  if  thoy  decided  to  undertake  the  supply  of  the  electric  lif^hb. 

Alderman  Robson  hoped   the   report  would    bo  agreed   to»   but 

thought  that  ^as  should  be  used  instead  of  steam  power,  becaiifte 

of  the  oxc>enAo  which   would  attach   to   keeping  eteara  boilers  in 

^ood  condition.  Alderman  ThonnpHon  thought  that  as  there  was  no 

application  from  the  outside  to  the  Council  to  [provide  the  electric 

lignt  and  as   there  was  no  complaint  ns  to  the  quality  of  the  light 

supplied  by  ^as,  the  Council  would   not   bo  juatifioa  in  spending 

£21,0(K»  in  providing  it.     At  any  rate  he  would   prefer  to  know 

what  protit  had  accrued  to  corporations  who  had  alrooity  taken 

in  hand  the  suptdy  of    the   electric    light.     Mr.   Roche    thought 

■Abe  Council  would  agree    that  it    waa    highly    desirable,  looking 

ft^    the    probable     future,    the   C-orporatton    should    take    some 

steps  to  protect  their  [losition  with    regard   to  electric  lighting. 

Enormous  eumfl  of   money   had   been  lost   to   corfwrationfl   in   the 

Lpatfl  t^imply  bccau»o  thoy  hail  hesitated  to  step  in  and   occupy  the 

■ffround,  and  ho  thought  thf^y  would  be  making  a  mistake  if  thoy 

loid  not  now  step  in  and  occupy  the   position  open  to  them.     Ho 

Uioped  ihe  committee  would  see  their  way  to  extend  the  supply  of 

■the  light  to  the  residential  [jart  of  the  town,  because  he  tnought 

■  that  would  be  a  most  remunerative  part  of   the  buptine«B.     Aider- 
I  man  Bell  said  Mr.  Roche's  Rut^gestion  should  have  the  considera 

tion  of  the  committee.  Mr.  Bruce  expressed  himKC*If  in  favour  of 
the  report.  Alderman  Swan  aUo  said  he  was  in  symjiathy  with 
the  pro(>osed  measure,  but  Chnught  the  Council  nhonld  ha^'e  more 
time  to  consider  it.  He  therefore  profjosed  that  thtj  iutittorr<hould 
be  referred  back  to  the  committee.  Alderman  Thom[jeoii  secondotl 
the  amendment,  but  the  recommendation  of  the  committee  that 
the  scheme  be  carried  out  was  ultimately  adopter!,  only  two 
members  voting  aguini^t  it. 

Yarmonth  —  Govenuaont  Knqalry  —On    Monday   afternoon, 
Frederick     Herbert    Tullo<-h,     Fr|  ,    A.M.I.C  E.,    tho    inB)iector 
appointed   to  hold  an  en^piiry  into  un   ap^ilication  mode   by   tho 
Yarmouth   Town   Council   to   the   Local   Uovernment  Hoard   for 
baanction    to    borrow    jCI5,fKH)   for    purposes   of    electric    lighting, 
nttcndod  at  tho  Town  Hall  to  hear  and  receive  evidence  on  the 
kuestion.     The  enquiry  took  piftce  under  the  Huhhe  Health  Act, 
Rl878,  and  Electric  Light  Act,  IS.S*2.     There  wais  a  gooil  attendance 
of  the  public  and  tho8e  iMteresle<l,  amongat  whom  were  Coumcilloit! 
A.  Peaton,  J.  VV.  B.  Johnson,   K.    Martins,    E.    Press,    H.    forrior, 
E.  Uurrant,  U.  BIy.  the  Mayor  (C.  H.  Wiltstiire),  T.  tioate,  and 
Messrs,  W.  B.  Cxickrill  (borough  surveyor).  Preere.  jun.  (electrical 
engineer  to  the  Corporation),    H.   Watt  (chairman  of    the   Ftate- 
payers'  Association),     H.     Burrage    (secretary }i     H.     E.     Howes, 
R.     H.    Hammond,   H.    Watt  (Pyemont  anti     Watt).    H.   J.   C. 
Keymer,    Captain    Wright,    S.     Randell,    T.    Rogers,    and   ii.  C. 
Blake.       Mr.    Councillor    Peaton    acted    as    s(>okesman    of    the 
-  opponents  to  the  application.     The  Town  Clerk  stated  that  in  ISiW 
line  Council   obtained  an  Act  of  Parliament  contirming  the  pro- 
r  visional  order  giving  power  to  tho  Corporation   to  supply  electric 
light  to  the  boi"ougb,     A  period  of  two  years  wtia  tixeu  for  supply- 
ing a  certain  area.     That  peiiod  expired  in  August,  iyit*J.     In  ISIU 
^the  CJorporation  appointed  a  committee  lo  consider  the  subject. 

■  They  visited  other  towns  and  made  a  report  to  tho  Council.       On 
*^June  14,    1892,   the   Town    Council,   by  a   msjority  of   17   to   13, 

resolved  that  Messrs.  Crompton  and  other  electric  supply  com|)anie8 
be  requested  to  submit  estimates  for  lighting  the  town  by  elec- 
tricity. These  tenders  were  received,  and  considered  and 
reported  on  to  tho  Town  Council.  On  November  8  they  were 
referred  to  a  rommitt-eo  of  f-he  whole  Council  for  further 
report.  The  matter  came  before  the  Town  Council  on 
December  13,  and  by  a  majority  of  '2f)  to  14  it  was  resoheri  to 
proceed  at  once  with  the  electric  lighting  of  the  town,  and  to 
apply  to  the  Local  Covernment  Board  for  sanction  for  a  loan  of 
£15,000,  to  provide  from  50  to  K)0  arc  lamps  for  public  lighting 
and  4,(K)i>  private  lights.  Application  was  duly  ma<le,  and  on 
March  14,  ISftS,  the  matter  came  before  tho  Town  Council  on  a 
report  from  the  Electric  Lighting  Committee  containing  a  series 
of  <|ueBLions  whicli  the  Board  above  ilesiretl  to  have  Bnswcre<i.  The 
Council  then  by  a  majority  of  '25  to  13  decided  against  an  amend- 
ment to  refer  the  matter  back  to  committee  tor  the  purpose  of 
presenting  a  moditicd  scheme.  Mr.  Preece  said  it  was  proposed 
to  adopt  the  high-tension  system,  worked  at  a  pressure  of  2,000 

Jvolta.  The  estimate  for  proposed  work  was  as  follows  :  Buildings, 
£.^,000  ;  machinery,  £S,(XK)  ;  mains,  £.1.000  ;  and  contingencies, 
£l,000-toUl,  £15,000.  Mr.  Martins.  I>r.  Watts,  Mr.  J  W.  B. 
Johnson,  Mr.  B.  H.  Press,  Mr.  H.  J.  C.  Keymer,  and  Mr. 
J.  H.  Bly  offered  evidence  in  favour  of  the  application. 
The  application  was  opjioscd  by  Mr.  Peaton  in  its  present  form. 
Those  who  opposed  the  scheme  would  not  object  to  a  mwlified 
scheme,  but  the  present  one  was  inopportune  on  account  of  tho 

firesent  heavy  burdens  upon  the  town,  which  was  driving  away 
oeal  manufacturers.  The  scheme  projerted,  he  thought,  would 
not  turn  out  to  be  self-supporting,  Mr.  Thomas  CJoate,  a  guardian, 
said  he  was  not  in  favour  of  the  electric  light  being  introduced 
into  the  town  at  the  present  time.  That  opinion  was  largely  enter- 
tained by  public  men,  an  opinion  which  he  gathered  as  proprietor 
of  Cromwell  Hotel.  Mr  Wells  said  every  improvement  made  for 
the  advance  of  the  borough  had  been  op]K)^<ed  in  tho  first  insbmce. 
But  when  the  thing  had  been  done-,  all  tho  towns[>eoplo 
seemed  to  like  it.  The  only  thing  they  did  not  seem 
to  dislike  was  the  jetty.  Mr.  <J.  T.  Browne  empha- 
sised one  or  two  of  the  objections  which  had  been  made 
for  a  loan.  If  a  vote  had  boon  taken,  two  out  of  three  electors 
would  have  voted  against  the  application.  This  was  his  convic- 
tion after  a  canvass  of  a  portion  of  the  town.  The  promoters  of 
tbe  toheme  bad  not  named  a  dozen  people  who  would  take  the 
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light.  Then  again,  tho  town  was  most  heavily  rated.  The  Town 
Clerk  said  Yarmouth  had  tho  lowest  rates  of  any  watering  place 
in  the  kingdom.  Mr.  Browne  replied  that  the  rates  were  now 
7s.  8d.  in  the  pound  Tho  Town  Clerk  said  these  rates  consisted 
princi^ially  of  poor  rates.  Captiiin  Wright  considered  that  the 
presence  of  electric  arc  lights  upon  tho  esplanade  would  greatly 
endanger  the  shipping  upon  incir  dungerous  coast,  because 
so  many  lighte  would  be  confusing  and  misleading.  Mr.  T. 
Rogers  spoke  on  behalf  of  the  workpeople,  amongst  whom  a 
distribution  of  £4,000  in  labour  woulrl  be  welcomed.  He  could 
get  as  many  signatures  in  favour  of  tho  scheme  as  M'aa  atlixed  to 
tho  petition  against  ic.  Mr.  Rogers  advanced  other  reasons  in 
favour  of  the  scheme.  Mr.  James  asBerte<l  that  tho  great  maiority 
of  the  fxipulation  was  against  the  scheme,  and  further  stated  that 
the  manufacturers  were  leaving  the  town  on  account  of  the  hea^*y 
burdens  in  the  shape  of  rates.  The  enquiry  then  ended,  the  in- 
spector stating  that  he  -would  report  to  the  l»cal  fiovornmont 
Board,  who  would  communicate  with  the  Town  Council. 

Mr.  Freeott's  Vlewa  on  Klootrio  Progresa.  —The  Pa/l  Mail 
Hft.fttf  of  the  i.>th  inst.  pnblihhwl  an  imi)ortant,  suitomont  by  Mr. 
W  H.  Proocc,  who  is  daily  tuid  hourly  occupied  with  tho  practical 
aiipHcation  of  electricity,  both  in  the  Post  Ottice,  of  which  he  is 
chief  engineer,  besides  being  in  connection  with  nearly  every  large 
electrical  enterprise  ig  the  kingdom.  He  is,  therefore,  able  to 
predict  fiom  the  sure  data  of  ex|jeiionce,  as  well  as  to  give  a 
fciirdV*-eye  view  of  the  post  achievements.  Only  by  conversing 
with  such  B  man  can  one  at  all  form  an  accural^e  conception  of  the 
va.''t  revolution,  physical  and  mental,  that  electricity  is  about  to 
make  in  the  near  future.  Much  ha«  been  written  and  said  about 
the  new  State  IcIeTihone  system  and  the  ci\ble  connecting  Ireland 
and  Scotland  laid  last  month,  but  it  is  not  generally  known  how 
vory  comprehen.-Hiv6  is  the  scheme,  fully  thought  out  in  all  its 
detaiN  by  Mr.  Preece.  The  pUns  for  its  practical  realisation  lay 
hidden  in  the  proposals  publishe<l  in  May.  1892,  by  tho  then  Post- 
master  <  J oneral.  And  aithoTigh  it  is  widely  known  that  electric 
light  is  continually  befxiuiing  chuaper  and  coming  into  more 
general  use,  few  are  aware  that  in  one  instance  it  is  already  sup- 

{>lied  at  tho  price  of  gas,  and  that  in  the  Savings  Bank  Department 
ast  year  tho  Post  OfKco  practically  got  their  electric  light  for 
nothing.  Talking  Lo  a  reprcKentativo  of  the  /*a//  MaU  Oa-Mte, 
Mr.  Preece  said  :  **The  cost  of  electric  lighting  is  being  very 
gre-Titly  reduced,  and  the  reduction  will  continue  with  its  greater 
use.  If  tho  continuous  supply  of  electrical  energy  could  be  main- 
tained and  paid  for  throughout  the  24  hours,  its  cost  to  the  public 
would  be  very  much  less  than  that  of  gas.  There  are  great  hoties 
that  its  use  for  motive  [>owcr  in  small  industries  during  the  day 
and  for  electric  lighting  duriuLC  the  night,  will  speedily  brin^ 
this  about  In  fact,  at  tfds  present  moment  there  is 
in  Newcastle  and  Bradford  very  little  diOerence  between  the 
price  of  gas  and  that  of  electricity.  My  views  on  this  point 
were  regarded  in  Manchester  and  Nottingham  jus  too  sanguine ; 
in  each  of  these  cases,  however,  the  Corporation  supplies  the  gas, 
and  itJ3  judgment  might  have  been,  unconsciously,  somewhat  pre- 
judiced. I  am  convinced  that  wherever  in  any  given  town  elec- 
tric light  is  very  largely  and  continuously  used,  its  cost  to  the  con- 
sumer will  rapidly  come  down.'  '  Can  you  tell  me  of  any  case  in 
which  electric  light  is  already  supplied  at  the  same  rate  as  gas  ?  * 
asked  our  representative.  '  f  only  know  of  one  instance,'  replied 
Mr.  Preece,  '  that  is  in  the  Smithfiold  markets.  There  the  condi- 
tions exist  that  I  have  explained  to  you  as  necessary — a  laree 
number  of  consumers  are  supplied  within  a  limited  area,  and  the 
supply  is  continuous  for  several  hours.  This  has  been  adopted  aa 
the  basis  of  a  commercial  undertaking  by  ^  firm  of  electricians 
(.Moeara  JuUtis  Sax)who  have  agreed  to  supply  tho  tnidors  at  exactly 
the  same  rates  as  gaa,  and  thoy  will  undoubtedly  make  it  pay  well. 
Vou  see,  the  markets  open  at  about  three  or  four  o'clock  in  the 
morning  and  remain  open  till  nine  or  ten.  We  are  going  to  light 
up  the  Post  Ofbce  throughout  with  electric  light  ;  then  we  shall 
have  it  cheai>er  than  gas.  Last  year  the  ratio  woe  22  to  18,  or 
about  15  i>er  cent,  dearer  than  gas  :  but  in  the  do[)artmcnt  where 
it  wan  used  the  absences  tbrougn  sickness  diminished  two  days  per 
head  in  the  year,  which  among  1,5<K)  people  means  3.(K)0  days 
more  work.  And  as  the  value  of  the  services  wis  e^iual  to  the  cost 
of  the  light,  we  get  our  light  for  nothing  "  Mr.  Preece  was  of 
opinion  that  corporations  'ought  to  be  compelled  to  provide 
electric  light.  They  are  compelled,'  he  said,  •  to  provide  pure  air, 
but  in  providing  gas  they  ore  providing  poison.'  "Then  do  you 
think  that  even  the  dwellings  of  the  iraor  should  be  lighted  by  elec- 
tricity ? '  '  Decidedly.'  answered  Mr.  Preece  ;  '  I  believe  it  to  be 
tho  poor  man's  lamp  of  the  future."  The  recent  growth  of  electric 
fighting  in  London  Mr.  Preece  described  as  "  enormous,"  and 
tmmed  to  our  representative  a  large  number  of  public  institutions 
where  it  was  either  already  in  use  or  being  fitted  up.  He  holds, 
however,  very  strong  views  with  regard  to  overhead  wires.  For 
the  telegraph  invalnable,  for  the  telephone  absolutely  indispen- 
sable, in  the  case  of  electric  light  he  condemns  them  altogetner. 
*'  Nearly  all  the  accidents  in  New  York,"  said  Mr.  Preece,  *•  that 
have  created  a  prejudice  against  electric  lighting  have  arisen  from 
the  use  of  overhead  wires,  and  I  invariably  advocate  the  use  of 
underground  conductors  because  of  their  safety,  efficiency,  and 
economy  in  maintenance.  In  the  case  of  telephony  it  is  c^uibe  a 
different  matter.  Perfect  telephony  would  be  absolutely  impos- 
sible for  long  circuits  with  underground  wires.  It  would 
with  our  pre.*4ent  knowledge  be  aosolutely  impossible,  for 
instance,  to  N}>eak  between  London  and  Birmingham  through 
an  underground  circuit.  I  wish  to  give  \(«!wo.s^r^  "vk*  ^cssia. 
fact,  because  if  tho  road  authorities  oppose  ^^^''^'^  ^^Sm^*^ 
fear  we  shall  have  to  exclude  some  authorities    ^^^^^^^^^xh^sos^^ssct. 

plana  ual«\Xitt«A.  \s^  T^iXA-c.'OtfMA^  *3ev^  '^  ^<ii    *=■**      ^^ 
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improve  their  services,  as  we  hnvo  done  in  the  Post  Odioe,  then  the 
telephonic  service  in  Enj^Und  will  be  unrivalled  in  the  world.  For 
the  dinienBioQB  of  our  inl&ndii  enable  us  to  do  what  would  bo  im- 
pouible  in  greater  countrien  like  the  United  States  of  America,  or 
ever  Germany.  There  is  no  ditHcult^  whatever  in  Rf>eaking  be- 
tween any  two  placef  in  the  United  Kingdom  if  we  are  allowed  to 
erect  our  wires  overhead.  But  if  we  are  forced  by  foolish  notione 
of  BStboticiem  to  put  them  underground,  purity  and  freedom  of 
speech  will  bo  sadly  interfered  with.liowever  the  wirea  may  be  insu- 
lated. Thouscof  earth  in  any  form  is  the  great  bugbear  of  telephony, 
and  all  the  recent  improvements  have  been  directed  to  remove  all 
earth  disturbanccH  from  our  wires.  The  buccoas  of  the  London- 
Paris  telephone  has  taught  un  a  great  many  useful  le^non?."  There 
was  much  connected  with  the  plans  of  the  Post  Ortice,  and  even 
the  new  telephone  system,  that,  in  view  of  the  impending  Oovorn- 
menb  en(.[uiry,  Mr.  Preece  did  nob  feel  Uimself  at  liberty  to  discusH 
at  present  with  a  representative  of  the  Prees  ;  but  so  much  may  be 
safely  declared,  that  it  is  not,  as  stated  in  some  of  the  pupers, 
ooly  a  few  chief  centres  that  it  i^  intended  to  connect  by  telephone 
The  telephone  is  deistinMl  largely  to  take  the  place  of  tiie  telegraph, 
and  the  telegraph  is  to  be  greatly  developeJ,  especially  for  Presj* 
work.  It  is,  we  believe,  still  somewhat  uncertain  if  the  Trovern- 
ment  will  actiuire  all  the  telephone  trunk  lineH,  but  the  concluding' 
remarks  of  Mr.  Preece  will  give  some  idea  of  the  extent  of  the 
Post  Office  scheme.  •'  \Vo  propose,"  said  he,  **  to  establish 
at  Leeds,  in  the  very  centre  of  England,  a  telephone  ex- 
change, with  which  every  chief  town  in  the  United  Kingdom 
will  DO  connected,  so  that  it  will  be  possible  for  any  towti 
to  apeak  with  any  other.  A  man  sitting  ab  his  desk  in  the 
city  of  Loudon  will  be  able  to  t«{)eak  with  his  corree(>ondent  in 
(rloseow  or  Aberdeen.  A  shipbuilder  at  Belfast  \rill  be  able  to 
speak  to  his  client  in  Southampon,  while  the  invalid  at  Torquay 
will  be  able  to  consult  his  doctor  in  Newcastle  by  8[>eech.  It  i.^ 
intended  that  the  work  in  the  towns  themselves  shall  be  done 
principally  by  the  telephone  companies,  bub  the  Post  Office  itself 
will  open  exchanges  where  there  are  no  companies.  It  would, 
perhaps,  have  been  better  if  the  whole  service  could  have  been 
under  the  management  of  one  administration.  But  the  Govern- 
ment found  that  there  were  great  difficulties  in  buying  up  existing 
companies,  and  they  have  elected  to  adopt  a  compromise  which 
will  certainly  benefit  Ihe  public." 
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11462, 
11464. 
11616. 

11517. 
11521. 

11667. 

11567- 

11578. 
11579. 

11506. 

11006. 

U609. 
11610. 

116i9. 

11680. 


JCNK    12. 

Improvements  In  or  relating  to  eleotrloal  conductors. 

<1ohn    Henry    Holmes,    Theodore     Holmes,    and    i)amo« 

Basnett  Atherton,  6,  Lord-street,  Liverjwol, 
Improved  galvanic  electi'io  belt  or  bandage.     William 

Philliijs  Thoinprion,  6,  Lord-street,  Liverpool.      (Hoinrich 

Theodor  Bicrninnn?,  fierniany.)     (Complete  sjiocilication.) 
Improvementa   In   altemate-ciirrent   dynamos,    .lamos 

Vate    Johnson,    -17,     Lincoln'-s-inn-fieldn,     London.       (Ijv 

Societc  rEclairnge  Electrique,  Franco.) 
Improvements   tn    dynamo  elsotrlo    maoblnes.      .lames 

Vate    .lohnrton,     -17,     I-iTioolii'?*-ihn  rieltU,     I»ndnn.       (La 

Sooirtc  ri^chiirngo  Kluclriijuo,  France.) 
Improvements    Ln   oleotrio   motora      Philip    Middietoci 

JuBlice,  j'KJ,  L'hancery  lane,  I^ndon.     (The  Clyde  Klocliic 

Motor  Company,  United  States.) 
Junk  13. 
Antomatto     elootrlo     oall     recorder.       William     James 

Chivers,  18,  High-street,  Sutton. 
Blootrio    lamp,    gas,    water,    or    motive    force    meter. 

Paul    Cadot   and    Albert   Charron,   17,    Harp-lane,  (Ireat 

Tower-street,  London. 
A    now    or    Improved   method    of    olootrlcaUy  weliling 

motals.       William    Phillips    Thomson,    6,    Lord-street, 

Liverpool.     (Charles  L.  Coffin,   United   Statoa.)      (Com- 
plete specification.) 
A   new   or   improved   method   of,  and   apparatus  for, 

electrleally    heating     or    welding    metal.       William 

Phillips  Thompson,    6,   Lord-Htreet,    Liverpool.     C^'harloa 

L.  Coffin,  United  States.)    (Complete  specitication. ) 
Improvements     In     seoondary     or     storage     batteries. 

William  Moir,  115,  Cannon  abroet,  London. 
Improvements    In    eloctrloal    heaters.     Jamen     Finney 

McElroy,      18,     Buckingham     street,    Strand.     London. 

(Complete  specification.) 
Improvements     in     eleetrio    ■witches.      J  amen    Finney 

McElroy,      18,     Buckingham  ■  fitroot,    Strand.     London. 

(Complete  flpecification. ) 
Improvements  in  apporatna  employed  tn  the  ovolntion 

and   oolleotlon    of    hydrogen    and    oxygen     gases    by 

elsetrolysis.       Chuilt^     John     VarnoM,     4'.it\,      Strand, 

London. 
ImprovemenU  In  apparatus  for  fbclUtating  telephonic 

inter-eommonSoatlon.   SirCharlea  Stewart  Forbes.  Barb., 

*21,  FinBbury-{)avement,  London. 
JrNK  14. 
Improvements  in  elsctrie  alarm   apparatns  for  doors, 

windows,    and    the    like.     Frledrich    Sauer    and    Carl 

Hentzschel,  70,   Market  street,   Mhnche«ter.      (Complete 

BpecWcation. 


U716. 

U717. 

11728. 
11729. 

IITtH 

lIT'i**. 

JlHEIl. 

HSU*. 

11H42. 

11M!M) 
\\^2[. 

11973. 
11977. 


The  ' '  preventnm "  crank  and  wire,  and  oleotrio  pnU 
out  beU-puU.  Charlep  Parkea,  53,  Woodcheefcer-fttreet, 
Harrow  road,  London. 

Improvements  in  coal -plates,  covers  for  collars, 
electric  light  boxes,  and  like  purposes.  The  Safety 
Tread  Syndicate,  Limitct!.  Jo--eph  Mason,  and  Jonathan 
Miif>on,  5.7,  Chancery-h»ne,  Lon»lon. 

Improvements  In  awitohes  for  electric  curroDts. 
Krnc8t  Francie  Moy.  IHH,  Strand,  I^ndon. 

Improvementa  in  coin-freed  maohlnes  for  adminlstorlnf 
oleotrio  currents.  I'hilipp  Kcincr,  i:t3,  Strand,  I.^ndon. 
^Complete  8|>ooiticatiun.) 

ImprovemenU     In     heating     iiqoids    by    elocCrlotty. 
Arnold  Beaumont  Woako*>,  5.S,  Chaocorylune,  London. 
Jli^E    15. 

Improvementa  in  or  relating  to  electric  bells.  Chafle* 
Tiirribull,  juii  ,  .*?,  Si.  NicholaH-buildingH,  Newca»tle-on- 
Tyne. 

Improved  means  and  appliances  connected  with 
securing  oloctrio  light  fittings.  Charles  NewlOQ 
Ru.-*.**oll,  100,  Ploct-f'trcet,  London. 

Improvements  in  electric  railway  trolleys.  Edward 
Hi:iiry  Allen,  47.  Liucoln'flinn-ticld,  London.  (l*ftt« 
nppliud  for  under  PatonU  Act,  ISH^l,  Sec.  103.  lOtb 
November,  IHO'J.  being  date  of  application  in  United 
States.)  (Complete  Hpecification.) 
JtVK    Hi. 

Improvements  connected  with  tbe  insulation  of  ole^ 
trloai  conductors  FLrneat  Payne,  Hatchlands,  Cuck- 
field,  Sunnex. 

Improvements  relating  to  telephones    Parncll  Kabbidge, 
II,  BienmV-buildinj^n,  Chancery-lane,  London 
JrsK  17. 

Improvements  in  and  relating  to  suspensory  appa- 
ratus, designed  more  especially  for  electric  and 
othor  hanging  1  ^mps,  bat  adapted  for  soapending 
and  rogalatlng  the  height  of  suspension  of  othor 
articles.  William  Henry  Johnson,  70,  High-Street, 
Southampton. 

Improvements  in  apparatus  for  electrolysis  of  wator- 
Sionienjt  Bro#.  and  Co.,  Limited,  and  Eugen  Friedrich 
August  Obach  28,  Southampton-buildings,  Chanoefy- 
lane,  London. 

Improvements  in  electrical  searoh  and  si  en  ailing 
light  apparatus.  Sheranl  0.-*born  Cow|>erColei»,  "iS, 
Southampton  buildin<;p,  (  hancery-lane,  London. 

Contact- plates  or  oloctrodes  for  forming  and  obarging, 
or  for  alternately  charging  and  dlsohargins  plates 
or  elements  to  be  used  in  voltaic  batterlss. 
De^imond  GoraKl  KitzUerahl,  Xi,  Chaneery-lane,  Londun. 
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SPECIFICATIONS  PUBLISHED. 

IHftt. 

Electric  current  transformers.      Lucas  and  otliors. 

Kleotric  beating  devices.     Schindler-Jenny. 

Cells  for  electrolysis,  etc.      F,  E.  and  A.  S.  Elmore. 

Electric  bell  push  and  stop.      Webb. 

Eleetrio  conduits.      Doulton  and  Morris. 

Electro-dynamic  machines.     Hutin  and  Leblanc. 

Submarine  telegraph  cables.     Preece. 

Electric  bell.      IHvifl. 

Electromagnetic  alarm  apparatus.      Hoffmann. 

Electric  light  coiling  roses      King  and  Mendhsm. 
1M93. 
Eleotrical    lighting.     Scharf. 
Electrically  heating  crucibles,  etc.     Mitchell. 
Electric  annunolators.      Wilder. 
Electric  cigar  lighters.     Smith, 
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[Polyphase  Currents. — M.  HoftpiUlier  has  just  pub- 
lished a  work  on  "  Polyphase  Alternate  Currents,"  which 
ia  published  in  England  by  Alabaster,  Gatehouse,  and  Co. 
Society  of  Arts  MedaL— The  council  of  the  Society 
of  Arts  have  awarded  the  society's  silver  medal  to  Mr. 
Gisbert  Kapp  for  bis  paper  on  '*  Some  Economic  Points  in 
Connection  with  Electric  Supply," 

Eleotropathio  Belts.— The  last  of  the  electropatbic 
belt  actions — that  by  the  Medical  Battery  Company  against 
the  Ehxtrical  lieview — has,  on  the  application  of  the  latter'a 
solicitors,  now  been  struck  off  the  list.  Our  contemporary 
makes  a  very  strong  and  able  summing-up  of  the  result  of 
the  exposure  of  this  *'  hideous  mockery." 

IConversasione. — The  Society  of  Arts  conversazione 
takes  place  to-day  (Friday)  at  the  Imperial  Institute.  The 
reception  will  be  held  from  9  to  12  p.m.  by  Sir  Richard 
Webster,  Q.C.,  M.P.,  and  the  members  of  the  council. 
The  Scots  Guards,  the  band  of  the  Royal  Artillery,  and  the 
Red  Hungarian  Band  will  give  selections.  The  East  and 
Weit  Gardens  will  be  specially  illuminated. 

I  The"Volta." — A  vessel  with  a  history  is  for  sale  in 
the  shape  of  Mr.  Reckenzaun's  electric  boat  '*  Volta.' 
This  boat  was  one  of  the  first  really  successful  launches 
driven  by  electricity,  and,  apart  from  its  other  trips,  made 
its  name  by  crossing  from  Dover  to  Calais  by  electricity — 
the  only  vessel  which  has  accompliehod  that  particular 
feat.  It  is  now  to  be  disposed  of  at  Mill  wall,  fitted  with 
its  motor  and  gear,  but  without  batteries.  A  whole  history 
of  accumulator  electric  traction  is  in  these  lines. 

H  Magnetism  at  Sea. — A  young  sailor,  who  is  engaged 
on  an  important  work  on  magnottsm  and  the  compass, 
finding  active  work  at  sea  does  not  give  him  siitticient  time 
to  properly  attend  to  the  subject,  advertises  on  the  22nd 
irjst.  in  the  fhiihj  A'&ivs  for  employment  or  agency  which 
would  give  him  reaaotiablo  remuacmttori,  and,  we  suppose, 
time  to  suitably  develo[i  his  matfnum  opws.  It  is  certain  a 
work  of  this  kind  by  a  competent  man  mij:ht  bo  very 
acceptable  to  shipowners  and  my  lords  of  the  Admiralty. 

Sims  -  Edison  Torpedo. — The  French  Minister  of 
Marine  will  shortly  make  experiments  at  one  of  the  great 
military  ports  with  the  Sims- Edison  torpedo.  Thetorpodo 
has  a  range  of  over  two  miles,  and  goes  at  the  speed  of  20 
knots  an  hour.  It  carries  acwt.  of  dynamite,  a  charge  ten 
times  greater  than  that  of  the  Whitehead  torpedo.  This 
can  even  bo  increased  to  half  a  ton.  The  effect  of  the 
explosion  of  this  weight  would  be  almost  impossible  to 
foresee,  the  smaller  charge  being  sufficient  to  sink  an 
ironclad. 

Standard  Cells. — Dr.  St.  Lindeck  has  an  article  on 
"  Electric  Researches  at  the  Physical  and  Technical  Insti- 
tute of  Charlottenburg  "  in  VEkcUicieii  (June  24),  dealing 
with  the  Clark  standard  cell.  The  various  tests  after 
reductiontol5deg.C.  showed  1-4377, 1*4387,  1*4385,  1-4378, 
r4375,  1-4374,  or  a  mean  ol  14379  volt  at  l.^deg.  C.  He 
gives  the  arrangements  adopted  for  testing,  and  comes  to 
the  conclusion  that  in  the  Clark  cell  wo  have  a  standard 
whose  exactitude  is  sufficient  for  all  possible  practical 
purposes. 

The  Proposed  Proteotive  Clanse, — The  following 
is  the  clause  j>ropoBod  to  the  Parliamentary  Committee  by 
the  electric  traction  interests  for  insertion  in  Tramway 
Bills  or  provisional  orders :  "  The  company  shall  use 
metallic  returns,  and  in  working  their  system  shall  take 
Bucb  reasonable  precautions  as  the  Board  of  Trade  may 


NOTES. 


direct  for  preventing  interference  with  any  properly-con- 
structed insulated  metallic  circuit  of  any  railway  or  tele- 
phone company,  and  for  preventing  electrolytic  action  on 
gas  or  water  pipes." 

Milan. — The  electric  railway  at  Milan  is  being  erected 
by  the  Italian  Edison  Company  in  the  Via  Vincenzo  Monti. 
The  cars  will  seat  IS  inside  and  carry  other  18  standing  on 
the  platfonns.  The  electric  motor  is  of  15  h.p.  to  20  h.p. 
The  current,  carried  by  overhead  trolley  wires,  will  be 
generated  by  two  150-h.p.  engines  and  dynamos.  The 
conductor  will  manipulate  two  handles — a  switch  and  a 
brake — at  either  end  of  car.  The  laying  of  the  line  will 
be  finished  at  the  end  of  August,  and  the  cars  will  be 
running  in  September. 

Telephone  in  Thunderstorms  — As  was  illustrated 
a  few  weeks  ago  at  Leeds,  it  is  dangerous  to  make  use  of 
the  telephone  in  a  storm  of  thunder  and  lightning.  This 
week,  the  34th  Regiment  of  Artillery,  in  garrison  at  Metz, 
was  executing  some  firing  exercises  in  the  polygon  at 
Haguenau,  and,  as  usual,  sentineU  had  been  placed  in 
various  directions  to  stop  circulation  within  the  dangerous 
zone.  An  artilleryman  placed  his  ear  against  the  receiver 
of  the  telephone,  when  a  Hash  of  lightning  suddenly  struck 
the  wire  and  killed  him. 

Annular  Parabolio  Reflector. — A  singular  combina- 
tion for  reflectors  for  an  electric  lamp  is  described  in  Cosmos 
for  27th  ult.  A  large  parabolic  reflector  at  the  back  reflect* 
the  back  rays  of  an  electric  lamp.  In  the  front  are  four  or 
five  portions  of  parabolic  reflectors  in  annular  rings.  The 
result,  says  the  inventor,  is  surprising,  and  indicates  this 
as  a  useful  arrangement  for  colliery,  tramway,  or  other 
similar  him])s.  Sections  and  views  are  given  of  this  new 
lamp.  It  is  the  invention  of  an  Italian  colonel,  G.  Bellati, 
and  is  made  in  large  quantities  by  Carello  Frati,  of  Turin. 

Cable  Relays.— The  Revue  dc^  Pastes  et  T^Ugrapl^ 
states  that  Purls  communicates  now  regularly  with  Algiers 
direct  on  the  Hughes  telegraph,  by  the  use  of  M.  Willot's 
cable  relays,  of  which  mention  has  recently  been  made.  In 
July  lust  trials  were  made  with  success,  but  it  was  not 
thought  possible  to  use  the  relays  on  the  regular  service. 
Now  the  service  is  carried  on  regularly  from  11  a.m.  to 
6  p.m.  every  day,  and  works  admirably  at  10{>  to  115  revo- 
lutions. The  distance  between  Paris  and  Algiora  is  1,600 
kilometres  (1,000  miles),  of  which  900  kilometres  is  over 
submarine  cable. 

Utilisation  of  Small  Water  Powers. — M.  Ch^e- 
ville  iti  Electridlt^  gives  some  curves  and  calculations  on  the 
utilisation  of  small  rivers,  instancing  the  case  of  a  small 
effluent  of  the  Marne,  which  by  not  costly  works  can  give 
33ft.  fall.  The  mean  flow  is  225  litres  per  second,  and  in 
winter  it  may  only  be  100  litres.  To  utilise  the  fall  it  may 
be  done  direct,  or  with  storage  cells ;  but  the  author  gives 
figures  to  show  with  a  dam  25  times  the  direct  output  can 
be  achieved  (2,300  IG-c.p.  lamps),  or  seven  times  that  with 
cells  for  six  hours  in  winter  or  two  in  summer.  He  thinks 
much  might  be  done  with  these  small  water  powers. 

Primary  Battery  Competition. — VEldiricUa  pub- 
lished last  week  a  list  of  those  who  have  entered  for  its 
primary  bittery  competition.  It  will  be  remembered  that 
a  prize  of  2,000  lire  (XlOO)  was  offered  for  the  best  battery, 
to  be  patented  and  put  in  manufacture,  the  inventor  to 
have  30  per  cent,  of  the  profits.  Fourteen  cells  have  been 
admitted,  the  first,  a  single-liquid  celt  without  depolariser, 
has  as  motto,  "  Ca0  4-2HCl  =  CaCl2+ H.p."  There  are 
five  cells  single-liquid  with  solid  depol5».v««3t  A^:^^^^^*^'^^ 


ammoniac,  and  one  with  potash  or  i 
gaseous  d^\)olM\?.^^:  ^  ^wa  N*\\}ck.  ^\\.<v^* 
riier,  aw^  \}a\^%  ^ov^WCv^^^  ^;3^«i?^- 
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admitted,  and  many  inventors  have  sent  deBcriptions,  but 
have  left  too  late  the  forwarding  of  a  model  of  their  cell. 

Civil  Enerineers. — At  the  6rat  meeting  of  the  recently 
elected  council  of  the  Inatitution  of  Civil  Engineers,  the 
following  reappointments  were  made  :  Mr.  Hugh  Lindsay 
Antrobus  aa  treaaurer,  Dr.  William  Pole,  F.R.S.,  as 
honorary  eecretary,  and  Mr.  James  Forrest  as  the  secretary. 
The  council  consiats  of  Mr.  A.  Giles,  president;  Sir  Robert 
Rawlinson,  K.C.B.,  Sir  B.  Baker.  K.C.M.G.,  LL.D.,  F.R.S., 
Sir  James  N.  Douglas,  F.R.S.,  and  Mr.  J.  Wolfe  Barry, 
vice-presidents  ;  Dr.  William  Anderson,  F.R.S.,  Mr.  Alex. 
R.  Binnie,  Sir  Douglas  Fox.  Sir  Charles  Hartley.  K.C.M.G., 
F.R.S.E.,  Mr.  J.  C.  Hawkshaw,  Mr.  Charles  Hawksley, 
Prof.  Alex.  B.  W.  Kennedy,  F.R.S.,  Sir  Bradford  Leslie, 
K.C.LE.,  Mr.  James  Mansergh,  Sir  Guildford  L.  Moles- 
worth.  K.C.LE..  Mr.  W.  H.  Preece,  F.R.S..  Sir  Edwani 
James  Reed,  K.C.B.,  F.R.S.,  M.P,,  Mr.  William  Sbelford^ 
Mr.  F.  W.  Webb,  and  Mr.  W.  H.  White,  C.B.,  F.R.S. 

Yorkshire  College  Mining  Glasses. — The  mirung 
classes  under  the  tuition  of  Prof.  Lupton  at  the  Yorkshire 
College,  and  at  the  Barnsley  and  Derby  centres  of  the  York- 
shire and  Derbyshire  County  Councils,  recently  made  an 
excursion  to  the  Birley  Collieries  of  the  Sheffield  Coal 
Company,  by  the  kind  invitation  of  Mr.  T.  R.  Gainsford. 
The  party  were  met  by  Mr.  Hargrave  Walters,  the  manai^er 
of  the  collieries,  and  were  conducted  over  the  works  and 
down  the  pit.  Great  interest  was  taken  in  the  electrical 
apparatus,  and  in  the  numerous  ingenious  mechanical  con- 
trivances of  Mr.  Walters ;  also  in  the  handsome  and  com- 
plete plant  at  the  new  pit,  where  the  banking  arrangemeata 
are  of  the  latest  and  best  kinds.  Mr.  Walters,  whilst  using 
electricity  and  compressed  air  for  speciul  purposes,  makes 
chief  use  of  the  wire-rope  system  for  transmission  of  power, 
and  he  gave  the  party  a  great  deal  of  most  valuable 
instruction. 

Dynamos  and  Ships'  Compasses. — At  the  present 
moment,  when  the  world  is  face  to  face  with  one  of  the 
greatest  horrors  in  modern  times  in  the  sinking  of  the 
battleship  '*  Victoria,"  the  following  official  note  may  have 
special  interest :  The  Admiralty  has  directed  that  all  ships 
fitted  with  300  and  400  ampere  dynamos  are  to  be  specially 
swung  for  the  pur[)ose  of  ascertaining  the  effect  of  the 
dynamos  on  the  ships'  compasses.  The  effect  on  all 
the  compasses  is  to  be  specially  noted,  and  a  report  for- 
warded to  the  Admiralty.  The  Lords  of  the  Admiralty 
have  directed  that  the  minimum  distance  between  dynamos 
^and  compasses  is  to  be  COft.  in  the  case  of  a  300»  and  70ft. 
in  the  case  of  a  400-ampere  machine  ;  and  in  the  light  of 
the  experiments  that  are  now  to  take  place,  it  would  bo 
interesting  to  know  the  distances  between  the  dynamos 
and  compasses  of  three  of  her  Majesty's  ships  that  have 
recently  been  damaged  by  getting  into  positions  at  direct 
variance  with  the  navigator's  intentions. 

Simnltaneons    Telegraphy    and    Telephony. — 

According  to  the  Elt:k(rakchnischer  Anzeigcr^  M.  Jules 
Demetzky,  of  Budapest,  has  conetructed  an  apparatus 
enabling  telephonic  communication  along  a  telegraph  wire 

'  to  take  place  while  sending  telegrams.  This  apparatus 
has  been  brought  to  sufficient  perfection  to  allow  experi- 
ments to  be  made,  with  the  authorisation  of  the  Hungarian 
Minister  of  Posts  and  Telegraphs,  over  the  length  of 
line  between  Budapest  and  Szegeddin.  The  tests 
seem  to  have  been  entirely  successful.  The  apparatus 
is  very  simple^  and  can  be  introduced  with  the 
greatest  facility  on  any  telegraph  line,  which  can  be 
then  employed  for  telephonic  service.     The  simultaneous 

I  transmission  of  telegrams  by  the  same  wire  does  not  inter- 
ere  in  the  leaat  with  the  use  of  the  telephone,  and  the 


apparatus  is  stated  to  have  the  effect  of  causing  all  strange 
induction  sounds  to  disappear.  When  employed  for  short 
distances,  as  on  local  exchange  circuits,  the  apparatus  "acta 
so  strongly  that  conversation  can  be  heard  very  distinctly, 
without  receiving  telephone,  by  several  persons  placed 
within  the  room." 

Wooden  Poles  for  Electrical  Work.— England  is 
still  in  the  rural  districts  not  what  one  would  call  very 
thickly  populated,  but  the  generations  of  inhabitants  have 
apparently  been  there  long  enough  to  bring  down  the 
growth  of  woods  and  forests  to  a  minimum ;  and  the 
relative  scarcity  of  wood  and  abundance  of  metals  has  as 
much  as  anything  else  caused  the  employment  of  so  many 
iron  or  steel  poles  for  telegraphic,  telephonic,  electric  light, 
and  electric  tramway  purposes.  In  the  United  States, 
however,  the  case  is  different,  and  cedar  poles  are  obtain- 
able in  any  quantity  at  something  like  half  the  price  of  iron 
ones.  The  great  lumber  interests  in  the  Michigan  back- 
woods are  beginning  to  make  a  specialty  of  jMales  for 
electrical  work,  in  sizes  from  Gin.  to  Sin.  at  the  top,  and 
9in.  to  llin.  at  the  bottom.  For  traction  purposes 
octagonal  poles  seem  to  be  patronised,  of  a  length  equal  to 
28ft.  over  all,  6ft.  at  the  base  being  coated  with  [)reserva- 
tive  ready  for  burying  in  the  ground.  The  above-ground 
portion  is  planed,  shaped  off  to  a  point  at  the  top,  and 
painted,  so  that  the  electric  tramway  contractor  has  his 
otherwise  thorny  road  made  smooth  for  him  in  this  respect 
at  least. 

Commonication  with  Lightships,  Etc. — Mr.  H. 
Benest  writes  calling  attention  to  one  portion  of  our  report 
of  the  papei"  read  before  the  Institution  of  Civil  Engineers 
of  Ireland  by  Mr.  Jno,  Rochford,  which  refers  to  a 
method  of  preventing  the  twisting  or  untwisting  of 
cable  taken  on  hoard  a  lightship  as  having  been  tried 
at  a  cost  of  £4,855,  and  the  statement  that  the  trial 
extended  over  two  years.  Mr.  Benest  points  out 
that  this  idea  originated  with  him  several  years  ago, 
and  was  explained  by  him  in  a  paper  read  before  a 
meeting  of  the  Balloon  Society  in  March,  1891.  Mr.  Benest 
has  communicated  with  Mr.  Rochford,  who  has  replied  that 
the  account  we  gave  was  incorrect  We  are  accustomed 
to  having  our  reports  questioned  when  third  parties  doubt 
the  correctness  of  the  author's  words,  as  in  this  case. 
As  a  matter  of  fact,  our  report  was  from  the  official  printed 
proof  of  the  institution  sent  to  us  officially;  hence,  if  it  con- 
tained any  statements  incorrect,  the  statements  were  the 
author's,  and  notours.  We  object  strongly  to  be  made  the 
scapegoat  for  errors  of  this  kind,  and  have  no  doubt  that 
the  paper  when  published  in  the  Transactions  of  the  society 
will  have  been  corrected. 

Society  of  Arts.— The  report  of  the  Society  of  Arts, 
adopted  at  the  annual  general  meeting,  is  a  long  and 
interesting  document,  discussing,  as  it  does,  the  work  of 
the  society  during  the  year.  In  the  first  place  it  calls 
attention  to  the  various  papers  read,  among  which,  as  our 
readers  well  know,  were  some  exceedingly  interesting 
papers  on  electrical  matters  by  such  authorities 
on  their  subjects  as  Prof.  Forbes,  Prof.  Silvanus  P 
Thompson,  and  Mr.  Gisberb  Kapp.  Besides  the  ordinary 
papers,  the  society  usually  provides  a  course  of  Cantor 
lecture^  of  the  greatest  vatuo  to  electrical  engineers  upon 
some  prominent  electrical  subjects.  This  year  Dr.  Fleming 
gave  a  course  of  four  lectures  on  "  Alternating  Currents," 
which  will  be  duly  printed  in  the  society's  JiwrTia/,  but  it  is 
well  known  that  the  society  has  taken  great  interest  in  the 
World's  Fair  at  Chicago,  and  a  large  portion  of  the 
report  deals  with  what  has  been  done  in  this  matter.  There 
is  no  doubt  that  the  Society  of  Arts  is  fulfilliog  nn  im{>or- 
tant  function  in  our  midst.    It  is  pre-eminently  an  educa- 
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tional  society,  and  its  papera  are  almost  always  authoritative 
upon  the  subjects  with  which  they  deal.  We  trust  ita 
present  great  success  will  be  long  continued. 

Hi^h  Speed.— Locomotive  No.  999  on  the  New  York 
and  Hudson  Railway  made  a  record  run  on  May  9.  The 
train  was  28  minutes  late  at  Rochester,  and  the  distance, 
69  miles,  to  Buffalo,  was  rnn  in  68  minutes.  One  distance, 
Gve  miles  on  the  level,  from  Looney  villo  to  Grimeaville,  was 
run  in  3J  minutes,  being  at  the  rate  of  86  miles  an  hour. 
But  one  mile  on  the  level  west  of  Grimesville  was  run  in 
35  seconds  by  the  conductors  stopwatch— this  was  at  the 
extraordinary  speed  of  103*8  miles  an  hour.  The  train  con- 
sisted of  four  cars,  weightof  cars  and  passengers  362,0001b., 
of  engine  and  tender  204,0001b.  The  cylinders  were  19in.  by 
24in.,  and  the  driving  wheels  86in.,  boiler  pressure  1901b. 
We  allude  to  this  remarkable  performance  a3  the  question 
of  high  speed  as  between  ateam-enginea  and  electric  motors 
is  now  being  widely  discussed.  It  is  necessary  to  remember 
that  the  extra  danger  and  the  wear  of  heavy  engines  run 
at  such  speeds  will  necessarily  preclude  any  attempt  to 
make  these  speeds  the  common  practice  with  the  present 
build  of  roadbed,  cars,  and  locomotives.  The  record,  how- 
ever, is  exceedingly  interesting.  The  engine  was  designed 
by  Mr.  Wm.  Buchanan,  superintendent  of  motive  power, 
who  appends  his  name  to  the  report  of  the  run. 

Telephone  Meter. — The  question  has  often  been  dis- 
cussed as  to  the  utility  of  having  a  meter  which  should 
indicate  the  length  or  number  of  conversations  by  tele- 
phone, and  should  thus  allow  the  telephone  companies  to 
charge  their  subscribera  according  to  the  use  of  the  line. 
Messrs.  Mix  and  Oenest,  the  well-known  constructors  of 
telephonic  apparatus,  of  Berlin,  have  recently  constructed 
an  hour  meter  of  this  kind.  It  consiata  of  a  simple  clock, 
whose  pendulum  or  escapement  is  released  when  the  tele- 
phone is  taken  from  the  hook^  so  that  it  goes  only  when 
conversation  is  being  held.  A  special  eif^nal  shows  when 
the  clock  requires  winding.  If  the  clock  runs  down,  the 
subscriber  cannot  make  use  of  the  telephone  as  the  line 
contact  is  not  made.  The  instrument  is  simple  and  may 
be  useful.  Its  greatest  defect,  of  course,  is  that  it  plays 
into  that  company  s  exchequer  which  takes  the  longest 
time  in  making  connection  through.  But  perhaps  this 
can  be  overcome.  It  is  well  to  remember  that  electric 
light,  at  first  all  taken  on  contract,  is  now  all  sold  by 
meter.  The  question  may  certainly  be  asked,  Why  not 
telephonic  communication  by  meter  instead  of  by  contract  1 
"Let  the  busy  pay  for  their  business."  What  do  the 
companies  say  1 

Aooumalator  Testa. — The  following  tests  are  an 
extract  from  the  results  of  the  examinations  of  the  accu- 
mulator batteries  of  the  Union  Bank,  St.  Gallen,  by  Prof. 
H.  F.  Weber,  of  Polytechnic  Electrical  Institute,  Zurich  : 
I.  The  electric  current  used  for  charging  the  batteries  was 
69897  ampere-hours  ;  on  being  discharged  the  batteries 
gave  674*84  ampere-hours.  Hence  the  effective  current 
hours  in  relation  to  the  total  electric  current  hours  is 
96*5  per  cent.  2.  The  electric  energy  required  for 
charging  was  94,770  watt-hours  j  on  being  discharged 
it  delivered  in  the  external  circuit  78,080  watt  hours. 
The  ratio  of  the  effective  energy  to  the  total  charg- 
ing energy  ia  therefore  82*4  per  cent.  Prof. 
Weber  further  reports :  "As  in  accordance  with  my 
extensive  experience  well-constructed,  carefully-served,  and 
continually  active  accumulator  batteries  yield  on  discharge 
from  93  to  95  and  97  per  cent  of  the  electric  current  used 
for  charging,  and  80  to  82  and  84  per  cent,  of  the  electric 
force  used  in  charging,  I  consider  that  the  E.F.S.  accumu- 
lator batteries  supplied  to  the  Union  Bank  by  Messrs. 
Gmur  Bros.,  are  now  in  the  best  possible  condition  and  of 


very  good  working  capabilities."    These  tests  will  have 
interest  to  all  users  of  secondary  cells. 

Conversaaione. — The  annual  conversazione  of  the 
Institution  of  Electrical  Engineers  was  as  successful  and 
interesting  as  ever.  Among  the  guests  who  accepted  the 
invitation  of  the  President  (Mr.  W.  H.  Preece,  F.R.S.) 
were  the  following  :  Lord  Kelvin,  P.R.S.,  Sir  George 
Berkley.  K.C.M.G.  (past-president  I.C.E.),  Mr.  A.  Giles 
(president  I.C.E.),Mr.  Edward  Woods  (past-president  I.C.E.), 
Sir  J.  Danvers,  Sir  Bradford  Leslie^  K.C.I.E.,  Sir  Albert 
RoUit,  M.P.,  Sir  C.  A  Hartley,  K.C.M.G.,  Sir  John 
Puleston,  Sir  Frederick  Bramwell,  F.R.S.,  Sir  David 
Salomons,  Bart.,  Sir  William  Flower,  Sir  James  Crichton 
Browne,  M.D.,  F.R.S.,  Sir  Owen  RoberU,  D.CX.,  Earl 
Russell,  Colonel  Hayward,  Sir  J.  Jennings,  Sir  B.  Baker, 
K.C.M.G.,  General  Webber,  C.B.,  Colonel  R.  Thompson, 
General  Young,  Mr.  H.  W.  Christmas  (Conaul-General  for 
Servia),  Dr.  John  Hopkinson,  F.RS.,  Dr.  J.  H.  Gladstone, 
F.R.S.,  Dr.  K  Frankland,  F.R.S.,  Dr.  W.  H.  Perkins, 
F.RS.,  Captain  Creak,  RN.,  Prof.  George  Forbes,  F.RS., 
Prof.  W,  G,  Adams,  F.RS.,  Prof.  D.  E.  Hughes,  1?.RS. 
Prof.  R  Meldola,  F.R.S.,  Prof.  Perry,  F.RS.,  Prof.  S.  P. 
Thompson,  F.R.S..  Prof.  A.  W.  B.  Kennedy,  F.RS.,  Mr. 
J.  W.  Swan,  Mr.  A.  Siemens,  M.LC.E.,  Mr.  Crompton, 
M.LC.E.,  Mr.  C.  E.  Spagnoletti,  M.LC.E 

Lig-htnine:  ia  a  Private  Hoase. — Daring  a  destruc- 
tive thunderstorm  which  broke  over  Huddersfield  on  the 
morning  of  Sunday,  the  4th  inst.,  the  house  of  Mr.  H. 
Kilner,  of  Kirkheaton,  sustained  considerable  damage.  Mr. 
Ki^ner  states  that  just  before  eleven  o'clock  he  heard  a 
tr em e nd ous  c rash .  The  ho u se  was  plunged  i nto  dar k- 
noss,  and  he  was  struck  on  the  head  and  should  era 
by  flying  furniture,  and  his  neck  was  cut  and 
seared.  It  seemed  as  if  a  bombshell  had  exploded 
in  the  middle  of  the  iloor.  He  was  stunned  for  a 
moment ;  but,  groping  round  for  the  children,  of  whom 
there  were  three,  be  made  for  the  door,  but  found  it 
blocked  by  fallen  boards,  which  had  come  from  the  passage 
partition.  When  Mrs.  Kilner  and  the  children  got  out  of 
the  house  it  was  found  that  one  of  them  was  slightly 
scorched,  but  otherwise  uninjured.  Every  picture  was 
stripped  off  the  wall  and  smashed  to  atoms.  The  floor  flags 
were  lifted  up  and  damaged  i[i  several  places,  and  the  cup- 
board doors,  the  mirrored  sideboard,  and  the  chairs  were 
broken.  The  house  will  have  to  be  completely  refurnished. 
The  lightning  also  struck  the  house  occupied  by  Mr.  G. 
Kilnar,  Mr.  H.  Kilner's  father,  and  an  eye-witness  states 
that  as  he  was  going  up  the  road  in  the  direction  of  the 
houses  he  felt  himself  lifted  off  his  feet,  and  nearly  deafened 
by  the  crash.  He  ran  forward,  and  saw  Mrs,  George  Kilner 
come  out  of  the  house,  her  face  covered  with  soot.  In 
Mr.  G.  Kilner's  house  there  was  a  small  electric  bell,  but 
the  bell  had  vanished  along  with  the  wire,  while  the  button 
was  found  a  considerable  distance  from  the  house.  Some 
of  the  back  windows  of  the  houses  were  blown  30  yards  or 
more,  and  much  damage  to  furniture  was  also  done  at  tht 
house  of  Mr.  G.  Kilner. 

Over-Compoanding. — Most  continuous-current  instal- 
lations are  now  made  for  constant  pressure ;  therefore 
compound  dynamos  are  the  rule.  Electrical  engineers 
buitd  machines  of  certain  types  that  maintain  a  prac- 
tically constant  voltage  at  all  loads,  provided  the 
speed  remains  the  same.  M.  P.  Simon,  in  UEledricicn, 
thinks  this  standpoint  is  not  the  right  one,  and  that 
all  machines  should  be  over-compounded.  Beyond  the 
question  of  stray  lines,  which  always  exist,  there  is 
the  engine  which  drives  the  dynamo.     Ho-^^'^^s^  vms^Rfc- 
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provide  engines  to  run  at  equal  speed  throughout  the  whole 
scale  of  load  with  no  greater  variation  than  1  or  2  per 
cent  hetween  maximum  and  no  load,  in  order  to  obtain 
constancy  of  pressure  in  commercial  dynamos.  But  while 
it  is  very  easy  to  over-compound  a  dynamo,  it  is  not  ao 
easy  to  preserve  the  same  speed  in  an  engine.  If  we 
examine  how  a  governor  acts,  we  shall  find,  indeed,  that  it 
cannot  act  until  a  certain  change  of  speed  has  taken  place. 
There  is,  therefore,  a  certain  lag  of  the  governor.  Great 
delicacy  of  action  is  obtained,  but  we  cannot  avoid  this  fault 
altogether.  If  we  suppose,  moreover,  that  the  dynamo  is 
driven  by  ropes  or  belting,  this  variation  is  still  more  im- 
portant. This  fact  would  lead  one  to  enquire  whether  it 
is  desirable  to  have  dynamos  exactly  compounded,  or  if  they 
would  not  be  better  over-compounded ;  and,  if  so,  how  much  1 
For  large  machines  this  would  require  specia.1  consideration 
for  each  case,  but  for  ordinary  sizes  a  slight  excess  of  series 
excitation — M.  Simon  thinks  r>  per  cent. — would  be  advan- 
tageous. He  suggests  that  dynamo-builders  should  add  to 
their  testa  the  words :  "  All  our  compound  machines  are 
over  compounded  5  per  cent,  to  guard  against  all  causes 
that  may  tend  to  lower  the  voltage  as  the  load  increases." 
This  arrangement,  he  thinks,  will  avoid  many  awkward 
surprises  to  small  users  without  increasing  the  price  of 
dynamos. 

The  Telephone  in  1892. — The  Jmirnal  TfUgraphiqw, 
the  official  organ  of  the  Bureau  Internationale  des  Adminis- 
trations TeU^graphiques  at  Borne,  gives  particulars  of  the 
constant  progress  of  the  telephone  throughout  the  world. 
In  spite  of  the  difficulties  presented  by  the  gathering  of 
regular  statistics,  by  reason  of  the  too  frequent  coUapso  of 
private  companies,  the  JmtnuU  TH^grajphiqiu  has  boon  able  to 
obtain  particulars  from  thirteen  of  the  most  important 
countries,  comprising  a  civilised  total  population  ol  200 
millions.  These  countries  possessed  at  the  end  of  11502, 
1,901  localities  provided  with  telephone  exchanges ; 
the  lines  represented  731,680  subscribers,  the  number  of 
stations  amounted  to  363,512,  and  the  number  of  urban 
and  inter-urban  conversations  to  the  grand  total  of 
800,754,500.  According  to  these  figures,  there  will  be  a 
Bubsci'iber  to  about  every  600  inhabitants,  and  an  exchange 
to  every  1 00,000.  The  general  average  of  conversa- 
tions a  day  is  seven,  a  little  less  than  that  of  the 
American  Bell  Telephone  Company.  In  France,  at 
the  end  of  1801  there  were  112  exchanges,  46  were 
in  course  of  construction,  and  the  subscribers  were 
18,191.  The  total  receipts  for  the  year  were  5,674,592f., 
most  of  which  came  from  Paris,  which  has  10,000  sub- 
scribers. During  1892,  103  other  exchanges  were  estab- 
lished, making  the  total  authorised  2G6,  There  have  been 
S26  new  exchanges  authorised,  or  75  per  annum,  since  the 
State  took  over  the  telephone.  This  result  would  show 
that  France  will  soon  be  equal  to  the  best-equipped 
countries.  Long-distance  speaking  will  also,  it  is  hoped, 
increase,  as  the  possibility  has  been  proved  of  speaking 
800  miles  between  New  York  and  Chicago.  Unfortunately 
the  price  (36s.  for  five  minutes'  conversation)  is  against  its 
general  adoption.  "  We  must  not  be  discouraged,"  con- 
cludes the  Jmtmal  TiUgraphieiue^  "  with  the  Chicago  tariff ; 
we  hope,  moreover,  that  much  other  progress  will  accrue 
to  us  from  this  extraordinary  town.  It  is  difficult  to 
foresee  all  the  surprises  in  store  for  us  from  the  World's 
Fair.  Will  it  give  us  induction  at  long  distances  without 
conducting  wire,  on  the  system  recently  set  forth  by  Mr. 
Preece  7  " 

Visible  Wirinff.-^Tbe  installation  at  the  Royal  Hotel, 

Blackfriars,  is  worth  a  visit  from  electrical  engineers  for 

several  reasons.     Not  alone  is  it  a  very  complete  and  com- 

pact     pldQt — Bsbcock- Wilcox     boilers,     Willans-Siemene 


steam  dynamos — supplying  over  2,000  lights,  fitted  with 
every  convenience  and  scientific  apparatus  for  continuous 
running  in  parallel  direct.  This  would  entitle  it, 
by  reason  of  its  accessibility  in  the  centre  of  town 
and  in  a  noted  and  well-patronised  hotel,  to  favourable 
consideration  as  a  fine  example  of  electrical  engi- 
neering practice.  But  from  the  electrical  contractor's 
point  of  view,  what  will  have  moat  interest  is  the  system 
of  visible  wiring  adopted  throughout  the  hotel  under 
the  supervision  and  arrangement  of  Messrs.  Siemens's  able 
foreman  engineer,  Mr.  W.  A.  Oollings.  Every  wire  is 
visible :  no  wood  casing  is  used  except  under  exception*! 
circumstances;  the  thinnest  insulation  is  employed  on  the 
cables  j  no  piercing  of  walls  has  been  allowed  except  for 
one  or  two  mains  ;  no  floors  have  been  taken  up ;  all 
pendants  are  socket-connected.  This  may  be  taken  as 
a  radical  departure  back  again  towards  the  old  wire- 
running  system,  yet  with  all  the  safeguards  of  modern 
practice.  The  hotel  will  be,  and  has  been,  visited 
by  many  engineers,  architects,  and  intending  customers, 
and  we  hear  of  several  large  West-end  contracts  to  be 
arranged  on  this  plan.  The  one  consideration  is — no 
hidden  wires.  Along  the  corridor  cornices,  copper  cables 
just  covered  with  blackened  insulation  (bare  cables  were 
intended  at  first)  are  led  along  in  black  china  cleats  plugged 
to  the  walls.  The  eflect  may  be  likened  to  a  double  string 
of  huge  black  pearls,  not  at  all  unpleasing  to  the  eye. 
The  trunk  mains  are  armoured,  and  come  up  the  air- 
shaft  to  distribution  switchboards  and  cut-oute.  But 
the  room  branches  are  all  run  very  neatly  through  the 
door  frames,  and  the  wires,  three  in  number  (one  for 
the  switch  return),  are  strung  in  jiarallel  lines — generally 
black,  though  sometimes  whitened — on  small  china  cleats  to 
the  cornice  round  the  room.  In  every  corner  is  a  socket, 
from  which  runs  a  twin  cord  to  a  gilded  ornamental  ceiling 
rose,  fixed  without  fuse,  so  that  on  cleaning  the  pendant 
can  be  taken  down.  The  lusos  are  all  outside,  on  the  top 
of  the  duel  frames.  Only  behind  cuitaius,  or  occasionally 
when  pasfiing  within  reach  of  hands  or  mechanical 
damage,  is  casing  used  for  the  wires.  All  the 
rest  of  the  40  odd  miles  in  this  large  building 
is  visible ;  and  not  a  joint  or  connection  but  can  be 
got  at  in  a  moment  by  the  turn  of  a  screw.  Where 
the  wires  have  to  cross,  a  triple  cleat  is  used,  and 
the  wires  pass  each  other  with  a  layer  of  china  in 
between.  Certainly  the  system  has  much  to  recommend 
it.  Several  fire  insurance  authorities  have  visited  the 
installation,  and  Sir  Polydore  de  Keyeer  seems  to 
be  immensely  pleased  with  the  general  satisfactorineis 
of  the  installation.  Another  interesting  point  is  the 
trip  switches  in  the  lavatories  which  trip  on  and  off  on 
opening  and  closing  the  doors.  Again,  in  the  engine- 
room  the  automatic  main  dynamo  switches  are  worth 
attention.  Two  machines  running  in  parallel  keep  their 
circuits  closed  by  electromagnetic  catches  on  a  spring 
switch.  If  the  load  falls  below  that  which  can  be 
supplied  by  one  dynamo,  all  that  is  necessary  to  do  ia 
turn  ofif  steam,  the  KM.F.  drops,  and  current  ceaeos 
in  that  part  of  the  circuit,  and  the  automatic  switch  being 
released  at  once  springs  off.  ^o  attention  or  moving  of 
switch  by  hand  is  therefore  required — the  mere  stopping  of 
the  engine  is  enough.  A  very  clean  and  roomy  engine- 
room  has  been  built.  The  installation  has  one-third  spare 
plant  besides  its  old  gas-engine  and  arc-light  plant,  already 
running  for  10  years,  to  light  the  immense  dining-room, 
which  seats  some  400  persons.  The  Royal  Hotel,  Black- 
friars, is  certainly  an  example  of  the  latest  practice  ia 
separate  plants,  and  as  it  will  be  kept  running  night  and 
day  the  efiect  can  be  seen  by  visitors  at  any  time. 
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A  very  interesting  inatallation  from  the  technical  point 
of  view  is  certainly  one  that  is  to  be  erected  by  the  General 
Austrian  Gas  Company  of  Budapest  for  the  lighting  of  that 
town.  The  system  chosen  includes  both  alternating  and 
continuous  current,  not  used  separately,  but  organically 
connected  together.  The  advantages  of  both  are  thus 
obtained  :  (1)  Small  section  of  long-line  mains  by  the  use  of 
high-tension  aliernate  currents,  and  (2)  security  of  working 
and  economy  of  distribution  by  the  use  of  accumulators. 

The  generating  station  is  situated  two  miles  from  the 
town.  Plant  for  10,000  16-c.p.  lamps  simultaneously 
lighted  will  first  be  installed.  The  mains  are  calculated 
for  16,000  larapSj  but  everything  is  arranged  so  as  to  be 
trebled  in  case  of  need.  The  distance  of  the  station  away 
determined  the  choice  of  the  alternate  current ;  from  the 
main  station  two  currents  will  be  sent  to  a  sub-station, 
with  a  difference  of  phase  of  a  quarter  period  direct  to 
two-phase  motors  coupled  to  continuous-current  dynamos, 
which  will  feed  the  three-wire  mains  by  the  intermediary 
of  a  battery  of  accumulators. 

The  driving  plant  consists  of  two  vertical  triple-expansion 
steam-engines  of  500  h.p.,  each  driving  i  two-pbaae  dynamo ; 
the  two  dynamos  will  run  in  parallel,  each  giving  about 
100  amperes  to  each  circuit  at  1,800  volts,  corresponding  to 
360  kilowatts  each  machine. 

H  EK.  Exciters.        I.  Excitation  of  Oeaeriitars.        G  D.  Oeaonton,  dlmphaM. 

H  C.  CoDducton  for  Altcnmtc  Curreitt,  dlophaw.        M  P.  Moton,  diaphue. 

^1  D.  Direct  Current  Getteratora.        A.  AccttDiulnlorB.        1>  M.   fHatrlbn 

■  Matui.        R.  HtaUoit  Lifchtliig. 
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The  exciting  current  will  be  supplied  by  low-tonsion 
dynamo,  which  will  also  light  the  station.  The  primary 
mains  will  consist  of  three  cables  of  two  concentric  con- 
ductors, lead-covered  and  double  iron-sheathed,  one  set 
being  for  reserve.  The  sub-station  will  contain  two  batteries 
of  accumulators  of  143  cells  each,  having  a  capacity  of 
1.500  to  2,200  ampere-hours,  and  a  discharge  current  of 
(2  X  500)  1,000  amperes.  The  volts  at  the  motors  (which 
are  in  parallel)  is  twice  that  across  one  bridge  of  the  three- 
wire  system.  The  distribution  is  carried  out  in  the  usual 
manner  by  means  of  accumulators,  with  regulators  to  vary 
the  number  of  cells.  The  entire  inBtallation  is  bein^ 
carried  out  by  Messrs.  Schuckert,  of  Nurenberg,  and  part 
is  to  be  ready  for  work  in  the  coming  winter. 


I 
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RING  ARMATURE  FOR  MULTIPOLAR  HIGH-TENSION 
MACHINES.* 

BY   LUDWIG    BAlTJICrARDT. 

Cylindrical  armatures  with  closed  winding  for  direct 
current  are  usually  divided  into  two  classes:  (1)  Dmm 
armatures — that  is,  those  in  which  only  the  outer  surface  ia 
covered  with  wires  ;  (2)  ring  armatures — that  is,  those  in 
which  both  the  exterior  and  interior  surfaces  of  a  hollow 
cylinder  carry  an  equal  number  of  turns  of  the  wire.  This 
clasaificatioti,  however,  by  no  means  exhausts  all  the  pos- 
sible kinds  of  armatures.  On  the  contrary,  there  is  a  third 
kind,  of  more  than  theoretical  importance,  in  which  there 
are  more  turns  on  one  surface  than  on  the  other.    This 

*  From  the  MUliroieehiiMche  ZoUehtifi, 


last  form  of  armature  is  of  especial  advantage  iti  the  con- 
struction of  large  direct-current  machines  of  very  high 
tension.  Such  machines  are  constructed  with  the  multi- 
polar arrangement,  and  with  such  a  disposition  of  armature 
winding  aa  will  permit  the  greatest  influence  of  the  magnetic 
fields,  so  as  to  increase  the  tension.  Armature  windings 
of  this  class  have  been  worked  out  by  Perry*  and  Fritsche.t 
The  accompanying  figure  is  a  diagrammatic  representa- 
tion of  the  winding  of  a  ring  armature  which  belongs  to 
the  category  last  mentioned,  with  closed  winding.  If  the 
reader   will  trace  out  the  course  of   the  current  in  thia 


diagram,  he  will  observe  that  there  are  two  systems  of 
winding  in  parallel,  and  that  the  increased  tension  is 
due  to  the  four  poles  arranged,  as  shown  to  be  most 
effective  with  this  disposition  of  the  circuit.  If  this 
arrangement  be  compared  with  that  of  the  second 
figure,  which  represents  the  dmm  armature  winding 
patented  by  Fritsche,  it  will  be  seen  to  possess  the 
following  advantages  :  First,  the  greater  simplicity  oE  work- 
manship due  to  the  use  of  a  ring  ;  secondly,  the  avoidance 
of  infringing  any  of  the  patent  rights  claimed  by  Fritsche. 
On  the  other  hand,  Fritsche  is  able  (other  conditions  re- 
maining similar)  to  make  use  of  a  greater  number  of  seg- 
ments for  his  collector.  The  lower  limits  of  the  allowable 
number  of  segments  of  the  armature,  with  given  total 
number  of  turns,  are,  however,  considerably  lessened  since 
wo  have  loaint  to  reduce  the  sparking  lo  a  minimum  by 
the  use  of  short  badly  conducting  lengths  of  wire  going  to 
the  collector. 


•Silvanua    Thompson.      ''I>ynttmo-oV«^^^  ^*^^|^v^^ 
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THE  TOULOUSE  ELECTRICITT  SUPPLY  STATION. 


A  company  was  formed  in  October,  1888,  under  the  title 
of  "  La  Socidt^  Toulousaine  d'EIectricitd,"  for  the  purpose 
of  supplying  electric  energy  throughout  this  busy  French 
town,  both  for  public  and  private  lighting,  and  for 
actuating  stationary  motors.  To  carry  out  this  purpose, 
steps  were  forthwith  taken  to  build  and  equip  a  large 
supply  station  in  the  centre  of  the  town,  where  capital 
facilities  existed  for  employing  water  power  available 
from  the  River  Garonne,  and  for  this  reason  alone,  there- 
fore, considerable  interest  attaches  to  the  enterprise.  It 
is  certain  that  very  much  more  might  be  attempted  in 
the   way   of   using  water  power   for    electric   generating 


vertical  shaft  brought  up  through  the  water-chamber  into 
the  dynamo-room,  and  there  rotated  either  by  hand  or 
mechanically.  On  the  upper  end  of  each  turbine  abaft  is 
mounted  a  large  bevel  spur  wheel  about  lift.  Gin.  diameter, 
with  wooden  teeth  set  in  an  iron  casting.  Gearing  with 
these  wheels  are  four  small  pinions  mounted  upon  two 
horizontal  shafts  running  lengthways  uf  the  dynamo- house, 
aa  will  be  seen  from  the  accompanying  plan  and  elevation  ; 
the  whole  work  of  the  station — whether  by  the  turbines  or 
auxiliary  engines — is  carried  out  by  these  two  shafts. 
Upon  each  of  them,  at  suitable  points,  are  mounted  four 
pulleys,  about  10ft.  diameter  and  20in.  face,  from  which 
are  driven  the  dynamua  by  endless  belts  of  triple  leather. 

The  dynamos  themselves  are  tixed  on  a  sort  of  gallery  or 
auperatructure  built  upon  arches  running  midway  between 


.Setrtlonal  Rievittlnii  of  the  Tooloiue  Klwtrlclty  f^Utlon. 


stations  than  has  hitherto  been  done,  and  it  ia  to  be  hoped 
that  the  results  from  the  Niagaraandothergroat  installations 
will  prove  conclusively  the  vast  scope  that  is  possessed  by 
turbines  as  prime  movers  in  the  direction  of  efficiency  and 
economy. 

Returning,  however,  to  the  Toulouse  station,  some  details 
(moat  of  which  are  derived  from  a  long  and  well  illus- 
trated description  in  the  Gcjiie  Civil)  may  now  be  given 
with  respect  to  the  generating  plant. 

The  entire  installation  was  designed  to  feed  about 
12,000  lamps  of  10  c.p.  each,  or  their  equivalent,  and  the 
mechanical  unit  adopted  in  the  station  was  therefore  one  of 
300  h.p.  The  turbines  decided  upon  were  of  the  Girard 
type,  four  in  number,  and  each  of  these — under  the  full 
head  of  14ft.  8in. — developes  320  h.p.  on  the  turbine  shaft. 

The  regulating  gear,  which  governs  the  flow  of  water 
through  the  turbine  blades,  is  operated  by  means  of  a  long 


the  turbine  shafts  ;  this  is  partly  to  get  a  longer  drive  for 
the  dynamo  belts,  and  partly  to  leave  more  room  on  the 
main  floor,  where  ease  of  access  to  the  countershafts  and 
auxiliary  engines  is  essential. 

It  has  been  found  necessary  to  instal  additional  motive 
power  in  the  shape  of  steam-engines,  by  reason,  first,  of  the 
rapid  development  in  the  demand  for  electric  energy 
throughout  the  town,  and,  second,  because  the  water 
power  available  is  to  some  extent  limited  in  amount,  not 
only  in  actual  quantity,  but  also  in  the  head  or  fall,  owing 
to  the  rajiid  flow  of  the  Garonne.  Accordingly — as  will 
be  noticed  on  the  plan — a  separate  set  of  steam-engines 
is  employed  to  actuate  each  of  the  two  horizontal  shafts 
already  mentioned  as  sei*Ying  to  operate  the  dynamos. 
P^ach  set  of  engines  is  put  in  the  middle  of  the  shafting 
length,  between  the  two  turbines,  and  ia  connected  with 
the  shafting  on  either  aide  by  means  of  a  clutch  coupling. 
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Wben^  therefore,  the  turbinea  are  running,  the  engines 
are  thrown  out  altogether  by  the  clutches  ;  but  if  through 
lack  of  water,  or  a  reduction  of  the  available  head,  the 
turbines  sbould  not  be  BuSlciently  powerful  to  properly 
work  the  dynamos,  the  bevel  spur  wheels  are  thrown  out 
of  gear  by  withdrawing  the  small  pinions  on  the  horizontal 
shafts,  keywaya — with  feathers — being  cut  for  the  purpose. 
The  clutches  between  the  engines  and  shafting  are  then 
closed,  and  the  dynamos  then  driven  entirely  by  the  engines* 


of  the  Collet  pattern.  Both  sets  of  boilers  discharge  their 
waste  furnace  gases  into  a  sheet  iron  chimney  about  6ft 
in  diameter  at  the  top,  with  a  height  of  about  156ft.  The 
pipes  to  and  from  all  feeding  apparatus — boiler  pumps, 
injectors,  etc. — are  in  duplicate  throughout,  so  as  to  pre- 
vent any  possible  accident  to  one  set  from  cutting  off  the 
supply  of  energy  out  of  the  station  ;  and  in  order  to  make 
the  steam  connections  elastic  or  flexible  in  the  method  of 
working,  they  are  so  arranged  that  any  engine  can  be 


ir^^^^^^^ 


FUd  of  Uie  TouloUiC  Elcctrtcltjr  atmilon. 


The  latter  comprise,  as  stated,  two  seta — one  for  each 
horizontal  shaft.  One  is  of  a  compound  horizontal  type 
rated  at  320  h.p.;  the  other  set  is  formed  of  two  ordinary 
high-pressure  or  simple  single-cylinder  engines,  rated  at 
250  h.p.  Both  sets  are  designed  to  use  condeneers,  the 
latter  at  will,  according  as  may  be  desirable. 

The  boilers  from  which  is  drawn  a  steam  supply  for  the 
engines,  are  also  separated  into  two  groups  ;  one  of  these 
contains  three  semi-portable  locomotive  type  boilers  of 
l&O  h.p.  capacity,  and  the  other,  three  multitubular  boilers 


supplied  from  any  one  of  the  five  boilers  installad,  and 
if  necessary  can  be  changed  ever  from  one  to  another 
whilst  running. 

Careful  arrangements  are  also  made  throughout  the 
station  for  proper  lubrication  of  all  working  parts  with  a 
view  to  possible  long  runs,  and  particular  attention  appears 
to  be  paid  on  this  accouut  to  the  turbine  steQs  ot  ^IvqU. 
For  these  it  was  found  that  oil  did  not  ^-h^s.  ^-^^^^^ 
faction,  and— as  in  a  great  number  o^  "^^  ^  >R»sa| 
much  \i^\XfcT  xtwiXXA  'w^x^  ^HaiiSiS^  V^o'^s^  ^, 
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water.  This  is  produced  by  siniply  trickling  water  from 
an  ordinary  pipe  and  cock  into  a  tray  containing  soap  and 
fitted  into  the  top  of  a  vessel  with  two  compartments. 
The  soapy  water  passes  through  holes  in  the  base  of  the 
partition  between  the  two  compartments  into  the  second 
one,  and  then  flows  down  a  pipe  intx)  a  cylindrical  tray 
fitted  round  the  vertical  turbine  shaft.  Thence  it  falls 
through  another  pipe  into  the  bearing  itself. 

The  dynamos  employed  in  this  station  are  all  of  the 
Thury  six-pole  ty{>e,  designed  to  give  continuous  currents 
of  700  amperes  each  at  a  pressure  of  150  volts  and  a 
speed  of  380  revolutions  per  minute.  The  steam-engines, 
it  should  have  been  stated,  work  at  a  speed  of  120  revo- 
lutions per  minute,  the  same  angular  velocity  of  course  as 
that  of  the  two  horizontal  shafts  to  which  they  are  con- 
nected. 

The  dynamos  are  self-excited,  or.  as  we  should  say 
shunt-wound,  the  connections  being  so  arranged  that  the 
Lmacbines  may  with  ease  be  coupled  up  in  parallel.  Since 
leach  turbine  drives  two  dynamos,  and  the  system  of  dis- 
Etribution  adopted  is  that  known  as  the  three-wire,  the  com- 
'bination  of  one  turbine  and  two  dynamos  forms  one 
complete  station  unit. 

Three  such  units  are  amply  sufficient  to  supply  the 
12,000  lamps  installed,  the  fourth  unit  being  kept  in 
reserve.  Of  course  the  machines  are  interchangeable,  so  far 
as  their  current  is  concerned,  the  necessary  switch  gears 
being  all  arranged  at  one  end  of  the  station,  where  also  is 
leffected  the  regulation  of  the  turbines.  The  **  switchboard," 
'Indeed  is  of  a  double  form,  one  [»art  comorisin^  the  switches 
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DlKgrftnii  Bbowlng  Oatpat,  etc.,  from  the  Toulouse  Klectrlcltjr  3UUon.| 

and  bars  connecting  the  different  machines,  also  the  field 
circuit  resistances,  the  regulating  handle  by  which  is  put 
into  action  the  machinery  that  changes  as  desired  the 
amount  of  water  flowing  through  the  turbine  blades,  and, 
lastly^  an  indicator  showing  how  many  of  the  latter  are 
closed  or  open.  The  second  part  of  the  station  '*  switch- 
board "  carries  the  omnibus  bars  and  circuit  feeders  ;  also 
the  main  switches,  ammeters,  and  cut-outs,  thus  forming 
the  switchboard  properly  so-called.  It  is,  however,  found 
to  be  a  great  advantage  that  all  the  governing  and  regu- 
lating appliances  should  be  [vlaced  in  close  proximity,  if 
only  to  reduce  the  number  of  men  necessary  to  work  the 
station. 

It  is  perhaps  worth  noting  that  the  usual  method  of 
regulating  the  dynamo  fields  by  resistances,  in  order  to 
maintain  a  constant  pressure  in  the  feeders,  is  not  always 
or  even  generally  followed  in  this  station  ;  instead  of  doing 
so,  and  keeping  the  speed  of  the  machines  as  near  as 
possible  constant,  the  speed  of  generators,  and  therefore  of 
dynamos,  is  varied  according  as  the  voltage  requires. 
The  claim  is  made  that  by  such  regulation  sudden 
changes  are  avoided  by  reason  of  the  mere  weight  and 
mass  of  the  parts  to  be  altered  or  moved — as  for  instance, 
the  arrangement  of  gates,  etc,,  by  which  is  regulated  the 
flow  of  water  past  the  turbine  vanes.  The  turbine,  turbine 
shaft,  and  bevel  gear  wheel  weigh  approximately  17  tons, 
and  nin  at  40  revolutions  per  minute.  In  spite,  however, 
of  the  considerable  weights  to  be  moved,  one  man  alone  is 
required  to  operate  the  whole  station.  This  result  is 
7bUined  by  the  use  of  two  subsidiary  turbines  of  30  h.p. 


to  do  the  heavy  work  of  moving  the  regulators,  these 
smaller  motors  being  put  into  operation  or  thrown  out  by 
connections  brought  right  up  to  the  switchboard. 

Four  men  in  all  are  therefore  needed  to  run  the  station 
under  such  conditions — one,  the  responsible  head,  at  the 
switchboard,  where  he  may  govern  not  only  the  electrical 
but  the  mechanical  an*ancoments.  The  other  three  are 
simply  assistants  or  labourers  required  to  watch  the 
dynamos,  counterEhaft,  and  turbines,  supplying  oil  when 
necessary,  and  in  other  ways  keeping  strict  outlook. 

The  circuits  operated  from  the  station  are  all  of  thera 
quite  short,  the  most  distant  lamps  being  not  more  than 
one  and  a  half  miles  away,  whilst  the  chief  consumption  of 
energy  all  takes  place  ^vithin  a  radius  of  three-quarters 
of  a  mile  from  the  station.  Consequently  a  low-pressure 
system  of  three  wires  has  been  adopted,  with  overhead 
feeders  carrying  current  at  125  volts  to  suitable  points 
in  the  complete  circuit  (also  overhead),  from  which  are 
taken  the  various  branches  as  required.  These  are  con- 
nected to  the  mains  according  to  their  importance  ;  the 
small  electric  motors,  for  instance  (of  which  quite  a  number 
are  in  use  for  various  purposes),  of  I  h.p.  or  leas  are  supplie<) 
from  the  125-volt  circuit;  the  larger  ones  are  connected 
direct  to  the  two  outer  mains,  so  as  to  use  the  full  pressure 
of  250  volts. 

Not  the  least  interesting  part  of  the  Toulouse  Company's 
installation  is  the  plan  of  employing  sub-stations  with  accu 
mulatore,  which  have  been  of  necessity  adopted  in  order  to 
increase  the  capmcity  of  the  station  above  its  limit  of  direct 
supply — the  output  of  12,000  lamps  or  their  equivalent 
having  very  soon  been  taken  up.  Accordingly  these  sub- 
stations— two  in  number  so  far — have  been  erected  at 
points  where  the  demand  is  greatest :  one  of  them  contains 
a  battery  of  145  cells  of  the  Betts  type;  the  other  has 
150  Laurent-C^ly  cells,  each  of  which  has  a  capacity  ol 
3,600  ampere-hours.  A  third  sub-station  is  now  proposed, 
and  will  soon  be  erected. 

The  public  lighting — along  the  streets  and  boulevards — 
comprises  208  arc  lamps,  each  of  10  amperes,  erected  for 
the  most  part  upon  standards  about  20ft.  high  placed  in 
the  centre  line  of  the  roadway.  Along  the  boulevards, 
however,  they  are — owing  to  a  variety  of  reasons — strung 
upon  cross-wires  suspended  from  ornamental  iron  posts  on 
op[iosite  sides  of  the  roadway,  and  are  at  a  height  of  nearly 
30ft.  above  the  ground-level.  The  town  markets  are  also 
lighted  very  handsomely  by  some  20  arc  lam|)B  and  a 
number  of  10-c.p.  incandescent  lights. 

Private  consumers  are  supplied  generally  by  contract, 
the  tariff' — from  one  hour  before  sunset  to  1.30  a.m. — bein^ 
as  follows  : 

Per  10-c.p.  lamp 28.  Ud.  per  month. 

K>        „       48.    7d.  „ 

20         „       58.    5d.  „ 

30         „       7s.    6d.  „ 

and  for  each  arc  lamp  taking  more  than  four  amperes  4s.  2d, 
per  ampere  per  month.  Lamp  renewals  and  carbons  are, 
of  course,  paid  for  by  the  consumer. 

Motive  power  was  at  first  supplied  at  the  rate  of 
£16  13s.  4d.  per  horse-power  per  annum  for  10  hours 
daily,  but  owing  to  the  demand  for  current  for  this  pur- 
pose the  price  was  raised  to  rather  more  than  £20  \}er 
horse-power  per  annum,  the  cleanliness,  elTiciency,  and 
other  good  qualities  of  electric  motors  being  responsible 
for  their  rapid  appreciation  by  the  workers  of  Toulouse, 
In  size  the  motors  employed  vary  from  ^  h.p.  up  to 
4  h.p.  ;  nearly  80  are  in  use  amongst  the  different  trades 
and  workshops  of  the  town,  the  largest  number  being 
found  in  printing  and  lithographing  establishments. 

Current  is  also  supplied  by  meter,  the  Cauderay-Frager, 
Thomson,  and   Brillie  instruments  being  principally  used. 

Besides  private  consumers  and  the  public  lighting,  the 
Toulouse  Company  also  supplies  the  post  and  telegraph 
offices  (lighted  wholly  and  solely  by  this  means),  the 
artillery  barracks,  the  cathedral,  aud  many  other  Urge 
buildings.  The  total  number  of  lights  supplied  with 
current  amounted  at  the  end  of  1892  to  13,682  lamps  of 
10  c.p.,  or  thoir  equivalent,  whilst  the  electric  motors  in 
us«  by  consumers  throughout  the  town  reache<i  a  total 
capacity  of  rather  more  than  125  h  p. 
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ON   LIGHT  AND  OTHER   HIGH-FREQUENCY 
PHENOMENA* 

BY      NUtOLA     TK8LA. 
(ContinMcd  from  page  634.) 

Thifi  bulb  verified  my  ex[>octation,  for  the  filament  was  sot 
spinning  when  the  current  was  turned  on,  and  bocarao  incandec- 
cent.  It  aleo  showed  another  intoreetinf^  fouturo,  bearing  upon 
fcbo  preceding  reraarka— namely,  when  the  filament  bad  been  kept 
incandescent  some  time,  the  narrow  tube  and  the  apace  ineide  were 
brought  to  an  elevated  temperature,  and  as  the  gas  in  the  tabe 
then  became  conducting,  the  oloctroetatic  attraction  between  the 
gUflS  and  the  filament  became  vary  weak  or  oeasod,  and  the  flla 
nent  came  to  rest.  When  it  came  to  rest  it  would  e^ow  for  more 
intenaely.  This  wa«  probably  duo  to  its  aasumin^  the  position  in 
the  centre  of  the  tube  where  the  molecular  bombardment  was 
most  intense,  and  al80  partlv  do  the  fact  that  the  individual 
impacts  were  more  violent,  and  that  no  part  of  the  euppliod  energy 
was  converted  into  mechanical  movement,  Since,  in  accordance 
with  accepted  views,  in  this  experiment  the  incandescence  must 
be  attributed  to  the  impacts  of  the  particles,  molecules,  or  atoms 
in  the  heat«d  space,  these  particles  must,  therefore,  in  order  to 
explain  such  action,  be  assumed  to  behave  as  indeLiendent  carrieri^ 
of  electric  charges  immersed  in  an  insulating  meaium  ;  yet  there 
is  no  attractive  force  between  the  glass  tube  and  the  filament 
because  the  space  in  the  cube  is,  as  a  whole,  conducting. 

It  ie  of  some  interest  to  observe  in  this  connection  that  whereas 
the  attraction  between  two  electrified  bodies  may  cease  owing  to 
the  impairing  of  the  insulating  power  of  the  medium  in  which  they 
are  immersed,  the  repulsion  between  the  bodies  may  still  be 
observed.  This  may  be  explained  in  a  plausible  way.  When  the 
bodies  are  placed  at  some  distance  in  a  poorly  conducting  medium, 
such  OS  slightly  warmed  or  rarefied  air,  and  are  Huddenly  eloc 
trifiod,  opposite  electric  charges  being  imparted  to  them,  these 
charges  6()ualise  more  or  lees  by  leakage  through  the  air.     But  if 

I  the  bodies  are  similarly  electrified,  there  is  less  opportunity 
afforded  for  such  dissiimtion,  hence  tho  repulsion  ob^orvod  in  such 
case  is  greater  than  the  attraction.  Re[)ulsivo  actions  in  a  go^eouB 
medium  nre,  however,  as  Prof.  Crookes  has  shown,  enhanced  by 
molecular  bombardment. 

Ow  CrRRK?«T  OR  Dtnamio  Elbotricitt  Phen'ombna. 

80  far,  I  have  considered  principally  effects  produced  by  a  vary- 
ing electrostatic  force  in  an  insulating  medium,  such  as  air.  When 
such  a  force  is  acting  upon  a  conducting  body  of  measurable 
dimensions,  it  oau^o.'*  within  the  same^  or  on  its  surface,  diflplace 


I 

I 


I 


meats  of  the  electricity  and  gives  rise  to  electric  currents,  and 
these  produce  another  kind  of  phenomena,  some  of  which  I  shall 
presently  endeavour  to  illustrate.     In  prei^enting  this  second  class 


of  electrical  effect?,  I  will  avail  myself  principally  of  such  aa  are 
producible  without  any  return  circuit,  hoping  to  interest  you  the 
more  by  presenting  these  phenomena  in  a  more  or  Icfis  novel  aspect. 
It  hns  been  for  a  long  time  customary,  owing  to  the  limited 
experience  with  vibratory  currents,  to  consider  an  electric  current 
OS  something  circulating  in  a  closed  conducting  path.  It  was 
astonishing  at  first  to  realise  that  a  current  may  flow  thi-ough  the 
Conducting  path  even  if  the  latter  be  interrupted,  and  it  was  still 
more  surprising  to  learn  that  sometimes  it  may  be  oven  ensier  to 
make  a  current  How  under  Kuoh  conditioui^  than  through  a  closed 
path.  But  that  old  idea  is  gradually  disappearing,  even  among 
practical  men,  and  will  K>on  be  entirely  forgotten. 


Showing  KJTecti  of  CnrrenU  Flowing  through  Open  Ctrouita. 

If  I  connect  an  insulated  metal  plate,  P,  Fig.  11,  to  one  of  the 
terminals,  T,  of  the  induction  coil  by  means  of  a  wire,  though 
this  plate  be  very  well  insulated,  a  current  posses  through  the  wire 
when  tho  coil  is  set  to  work.  First  I  wish  to  give  you  evidence 
that  there  is  a  current  passing  through  the  connecting  wire.  An 
obvious  wav  of  demonstrating  this  is  to  insert  between  the  terminal 
of  the  coil  and  the  insulated  plate  u  very  thin  platinum  or 
Gorman-silver  wire,  u\  and  bring  the  latter  to  incandescence  or 
fusion  by  tho  current.  This  re<iuircs  a  rather  large  plate  or  else 
current  impulses  of  very  high  potential  and  frequency.  Another 
way  is  to  take  a  coil,  C,  Fig.  II,  containing  many  turns  of 
thin  insulated  wire,  and  to  insert  the  same  tn  the  path  of  the  cur 
rent  to  the  plate.  When  I  connect  one  of  the  enJs  of  the  coil  to 
the  wire  leading  to  another  insulated  plate,  P,  and  its  other  end  to 
the  terminal,  T],  of  the  induction  coil,  and  set  the  latter  to  work,  a 
current  posses  through  the  inserted  coil,  C,  and  the  existence  of  the 
current  may  be  mode  manifest  in  various  ways.  For  instanfTe,  I 
insert  an   iron  core,  >',  within  the  coil.     Tho  current  being  one  oF 

*  A  lecture  delivered  before  the  Franklin  Institute,  at  Phila- 
deluhia,  February  24,  18f^  ;  and  before  the  National  Electric 
Light  Association,  at  St.  Louis,  Mo  ,  March  1,  iSd.*), 


very  high  frequency,  if  it  be  of  some  strength,  will  noon  bring  the 
iron  core  to  a  noticeably  higher  temperature,  as  the  hysteresis  and 
current  losses  are  great  with  such  high  frequencies.  One  mi^ht 
take  a  core  of  some  size,  laminated  or  not,  it  would  matter  little  ; 
but  ordinary  iron  wire,  i^th  or  ith  of  an  inch  thick,  is  suitable 
for  the  purpose.  While  the  induction  coil  is  working  a  current 
traverses  the  inserted  coil,  and  only  a  few  momenta  are  suBScient 
to  bring  the  iron  wire,  i,  to  an  elevated  temperature  autticient  to 
soften  the  sealing-wax,  x,  and  cause  a  paper  washer,  p,  fastened  by 
it  to  the  iron  wire  to  fall  off.  But  with  tho  npi>aratua  such  as  I 
have  here,  other  much  more  interesting  demonstrations  of  thii 
kind  can  be  made,  i  have  a  secondary,  S,  Fig.  12,  of  coarse  wire, 
wound  upon  a  coil  Kimilar  to  the  first.  In  the  preceding  experi- 
ment tho  current  through  the  coil,  C  (Fig.  11),  was  very  small,  but 
there  being  many  turns  a  strong  heating  effect  was,  nevertheless, 
produced  in  the  iron  wire.  Hnd  I  passed  that  current  through  a 
conductor  in  order  to  show  tho  boating  of  the  latter,  the  current 
might  have  been  too  small  to  produce  the  effect  desired.  But  with 
this  coil  provided  with  a  secondary  winding,  I  can  now  transform 
the  feeble  current  of  high  tension  whion  imssofl  through  the 
primary,  P,  into  a  strong  secondary  current  of  low  tension,  and 
this  current  will  *juite  certainly  do  what  I  expect.     In  a  small 


Conventon  nn  Open  L'lrcuU  with  Coll  and  IninUted  Plate. 


gloss  tube  (/,  Fig.  12)  I  have  enclosed  a  coiled  platinum  wire,  w — 
this  merely  in  order  to  i>rotect  the  wire.  On  each  end  of  the 
gla^<8  tube  is  sealed  a  terminal  of  stout  wire  to  which  one  of  the 
ends  of  the  platinum  wire,  w,  is  connected.  I  join  the  t'Onuinals 
of  the  Mooondary  coil  to  these  terminals  and  insert  tho  primary.  /», 
between  tho  insulated  plato,  Pj,  and  tlio  tonninal.Ti,  of  the  induc- 
tion coil  as  before.  The  latter  being  set  to  work,  instantly  the 
platinum  wire,  it\  is  rendered  incandescent  and  can  be  fused  even 
if  it  be  very  thiek. 

Inslciid  of  the  [)latinum  wire  I  now  take  an  ordinary  50-volt 
Iti-c.p.  lamp.  When  I  sot.  the  induction  coil  in  operation  the  lamp 
filament  is  brought  to  high  incandescence.  It  is,  however,  nob 
necessary  to  use  the  inauluted  plate,  for  the  lamp  (/,  Fig.  13)  is 
rendered  incandeecunt,  even  if  the  plate,  Pj,  be  diaconnected.  The 
secondary  may  also  bo  connected  to  the  primary  as  indicated  by  the 
dotted  line  in  Fig.  l.S.  to  do  away,  more  or  leas,  with  the  electro- 
fltjitic  induction,  or  to  modify  the  action  otherwise. 

I  may  here  call  attention  to  a  number  of  interesting  observa- 
tions with  the  lamp.  First,  I  disconnect  one  of  the  terminals  of 
the  lamp  from  the  iwcondury,  S.  When  tho  induction  coil  plays,  a 
glow  is  noted  which  fills  the  whole  bulb.  This  glow  is  due  to 
eler'troHtatic  induction.  It  increases  when  tho  bulb  is  grasped 
with  the  hand,  and  the  cApncity  of   the  evpcrimcnter's  body  thus 


X 


CntiTenton  on  Open  Circuit  with  C^U  aIoiic. 


abided  to  the  secondary  circuit.  The  necondfiry,  in  effect,  is  ec[uiva 
lent  to  a  metallic  coating,  which  would  be  placed  near  the  primary. 
If  tho  secondary,  or  its  cfpiivalenfc,  the  coating,  were  placed  syra- 
motrically  to  tno  primary,  the  electrostatic  induction  would  be 
nil  under  ordinary  conditions — that  is,  when  a  primary  return 
circuit  is  UEied— as  both  halves  would  neutralise  each  other.  The 
)<econdary  is,  in  fact,  placed  symmetrically  to  the  primary,  but  the 
action  of  both  halves  of  the  latter,  when  only  one  of  its  ends  is 
connected  to  tho  induction  coil,  is  not  exactly  equal  ;  hence,  elec- 
trostatic induction  takes  place,  and  hence  the  glow  in  the  bulb. 
I  can  nearly  equalise  the  action  of  both  halves  of  the  primary  by 
connectiitg  the  other  free  end  of  the  »aiiiQ  to  the  insulated  plate, 
as  in  the  preceding  experiment.  When  tho  plate  is  connected, 
the  glow  disnppoarR.  \\  ith  a  smaller  plate  it  would  not  entirely 
disappear,  and  then  it  would  contribute  to  the  brightness  of  the 
filament  when  the  secondary  is  closed,  by  warming  the  air  in  the 
bulb. 

To  demonstrate  another  interesting    V«6to«^^XW?i^  ^'^'*^*»-^ 
the  coils  used  in  a  corUin  way.     I  fir^t  <=^*^^^:^^^^^^^^r^ 
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the  lamp  glows  brightly,  as  shown  in  Fig,  14^,  in  which  C  is  a  fine- 
wire  colli  and  S  a  coArse-wiro  eocondary  wound  upon  it.  If  the 
insulatod  plat«,  Pi,  is  dit«connccted,  leaving  one  of  the  ends,  a.  of 
the  primary  int>uIatod»  the  filament  be^^omert  dark,  or  generally  it 
diminishes  in  briRhtnesp,  Fig.  14o.  Connecting  again  tho  plate,  Pj, 
and  raising  the  freuuency  of  tho  current,  I  make  the  filament  quite 
dark  or  barely  red,  Fig.  156.  Once  more  I  will  disconnect  the 
plat«.     One  will  of  course  infer  that  when  the  plate  is  disconnected 


Effect  ol  Attached  Plate  with  Low  Freqaenoles. 

the  current  through  the  primary  will  be  weakened,  that  therefore 
the  E.M.F.  win  fall  in  the  secondary,  S,  and  that  the  brightness  of 
the  lamp  will  diminiith.  This  might  be  the  case,  and  the  result 
can  be  secured  by  an  easy  adjustment  of  the  coils  ;  also  by  varying 
tho  frotiuency  and  potential  of  the   currents.     But  it  is  perhaps  of 

greater  interest  to  note  that  the  lamp  increaws  in  brightnees  when 
le  plate  is  disconnected,  Fig.  15a.     In  this  case  all  the  energy 


L 


Effect  of  AttAched  Plate  with  High  FwqnonclM. 

the  primary  recoivea  i^  now  sunk  into  it,  liko  the  charge  of  a 
battery  In  an  ocean  cable,  but  most  of  that  energy  is  recovered 
through  the  secondary  and  used  to  light  the  lamp.  Tlie  current 
traversing  the  primary  is  strongest  at  tho  ond,  6,  wmcfa  is  conn&cted 
to  tho  terminal,  Ti,  of  the  induction  coil,  and  dimiTii^bea  in 
strength  towards  the  remote  end,  a.  But  the  dynamic  inductive 
eBcct  exerted  upon  the  secondary,  S,  is  now  greater  than  before, 
whtn  the  saependod  plate  was  connected  to  tho  primary.  These 
reauits  might  have  been  produced  by  a  number  of  causes.     For 


instance,  the  plate,  Pj,  being  connected,  the  reaction  from  the  coil, 
C,  may  be  such  as  to  diminish  the  {wtential  at  the  terminal,  T,,  of 
tho  induction  coil,  and  therefore  weaken  the  current  through  iivn 
primary  of  tho  coil,  C  Or  tho  disconnecting  of  the  plate  may 
diminieh  the  ca[>acity  effect  with  relation  to  the  primary  of  tho 
latter  coil  to  such  an  extent  that  the  current  through  it  is 
diminished,  though  the  potential  at  the  terminal,  T„  of  the  induc- 
tion coil  may  be  the  same  or  even  higher.  Or  the  result  might 
have  been  produced  by  the  change  of  phase  of  the  primary  and 
secondary  currents  and  conP€<iuont  reaction.  But  the  chief 
determining  factor  is  the  relation  of  the  self- induction  and  capacity 
of  coil,  C,  and   plate,  P],  und  tho  frequency  of  the  current*.     The 

freater  brightness  of  the  filament  in  Fig.  15a  is,  however,  in  p*rt 
ueto  tho  beating  of  the  rarefied  gas  In  the  lamp  by  electroetatic 
ind  action ,  which,  as  before  remarked,  is  greater  when  the  suapended 
plate  is  disconnected. 

Still  another  feature  of  some  interest  I  may  here  bring  to  your 
attention.  When  the  insulated  plate  is  disconnected  and  the 
secondary  of  the  coil  opened,  by  approaching  a  small  object  to 
the  secondary,  but  very  small  sparks  can  be  drawn  from  it,  show- 
ing that  the  electrostatic  induction  is  small  in  this  case.  But  upon 
the  secondary  being  closed  upon  itself  or  through  the  lamp,  the 
filament  glowing  brightly,  strong  sparks  are  obtained  from  the 
secondary.  The  electrostatic  induction  is  now  much  greater, 
because  the  closed  secondary  determines  a  greater  fiow  of  current 
through  the  primary  and  principally  through  that  half  of  it  which 
is  connected  to  the  induction  coil.  If  now  the  bulb  be  grasped 
with  the  hand,  the  capacity  of  the  secondary  with  reference  to  the 
primary  is  augmented  by  the  experimenter's  body  and  the  lumi- 
nosity of  tho  lilument  is  increased,  the  incandescence  now  being 
due  partly  to  tho  flow  of  current  through  the  filament  and  partly 
to  the  molecular  bombiinlmont  of  tho  rarefied  gas  in  the  bulb.* 

(To  he  cotUiH'iud,) 


ELECTRIC  CONSTRUCTION  CORPORATION. 


We  have  received  the  following  circulars  : 

Notice  is  hereby  given   that  an  extraordinary  general  meeting  | 
of  the  above-named  Company  wilt   bo  held  at  the  Cannon -street  ] 
Hotel,  in  the  City  of  London,  on  Wednesday,  the  fifth  day  of 
July,  1S93,  at  three  o'clock  in  the  afternoon,  for  the  puri>oee  of 
considering  and,  if  thought  fit,  passing  the  following  resolutions 
as  special  resolutions— viz, : 

"  1.  That  it  is  desirable  that  the  Corporation  be  reconstructed, 
and  that  with  a  viow  to  such  reconstruction  tho  Corporation  be 
wound  up  voluntarily. 

"'2.  That  the  liquidators  be,  and  they  are  hereby,  authorised  to 
consent  to  the  incorporation  of  a  company  (hereinafter  ceJled 
"tho  new  company  ")  with  the  name  of  "The  Electric  Construc- 
tion Company,  Limited,"  or  such  other  name  as  the  Uquidaton 
may  approve. 

"  3.  That  tho  capital  of  the  new  company  be  £400,0(X»  divided 
into  150,000  ordinary  ehares  of  £2  each,  and  50,000  7  l^er  cent, 
cumulative  proferonco  shares  of  £2  each. 

'*4.  Thflt  tho  memornndum  und  articles  of  association  of  the 
new  company  be  in  auch  form  as  the  Ucjuidators  shall  approve. 

'^5,  Tnat  in  accordance  with  the  provisions  of  Section  161  of  tho 
ConijMinicft  Act,  1^62,  tho  lirpiidators  be  and  they  are  hereby 
authoriBod  to  transfer  to  the  now  comi>any,  as  from  the  lat  of 
July,  189^1,  uU  the  aasetsand  undertaking  of  the  Corporation,  upon 
the  term»  that  the  new  company  shall  pav  or  Hatisfy  all  the  debt4 
and  Habilitiea  of  the  CoriKiration,  including  the  cost«  of  the 
winding-up  and  reconstruction,  and  shall  issue  to  the  holders  of 
the  first  and  second  mortgage  debentures  of  the  Corporation  first 
and  second  mortgage  debentures  of  the  now  company  of  the  same 
nominal  amount,  and  carrying  the  same  rate  of  interest  as  the  first 
and  second  mortgage  debentures  of  the  Corporation,  and  ranking 
as  first  and  second  charges  respectively  upon  the  undertaking, 
property,  uncalled  capital,  and  assets  of  the  new  company,  soco 
first  and  second  mortgage  debentures  to  bo  in  such  form,  and  to 
be  secured  by  such  trust  deeds  as  the  liquidator?  shall  approve, 
and  upon  the  further  terms  that  the  new  company  shall  issue  to 
tho  liquidators,  aa  they  may  direct,  120,000  fully-paid  ordinuy 
nharee,  and  14,630  fully  paid  preference  shares  of  the  new  company. 

'*6.  That  the  120,000  fully-jjaid  ordinary  shares  of  the  neV 
company  bo  distributed  as  follows :  (a)  To  the  holders  of  income 
bonas  of  the  Corjxiration  two  Bharos  for  every  £10  of  income  booda 
in  aatififacLion  of  euch  bondR.  {h)  To  the  holders  of  founden' 
aharee  of  the  ('or|>orabion  two  shares  for  et'ery  founder's  abare. 
{c)  To  tho  holders  of  ordinai'y  shares  of  the  Corporation  two  eharw 
for  every  ordinary'  share  of  the  Corporation. 

"7.  That  the  14,630  folly  paid  preference  shares  of  the  new 
company  be  distributed  among  the  holders  of  the  preference  oharei 
of  the  Cor(X)ration  in  tho  prof>ortion  of  five  fully-paid  preforenoe 
sbarea  of  the  new  company  (£10)  for  every  fully-paid  preferonce 
share  of  tho  Corporation. 

"  8.  That  the  li(juidatom  bo,  and  the)'  are  hereby,  authorised  to 
enter  into  such  agreements  with  the  new  company  or  a  trustee 
for  the  new  company,  and  generally  to  do  all  such  acta  and  thiogt 
OS  they  may  think  expedient  for  carrying  the  reoonstruction  into 
effect." 

Notice  is  hereby  also  given,  that  in  ease  the  above  rMolutiooB 
are  passed,  the  same  will  be  submitted  to  a  f^econd  extivoniliiiary 
general  meeting,  which  will  be  called  for  the  purpoeoe  of  ooofinaiog 
the  same  as  special  resolutions  and  of  appointing  Uquidaton. 
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Statkmekt  Showing  tbe  Capital  op  thb  Electric  CoNsmucrioN  Corpoiuvtion,  Limited,  ajtd  tub  Capital  of   the  Proposed       « 

New  Company. 


Capital  of  the  Electric  ConBtruction  Corporationi  Limited. 


Capital  of  tbe  new  company  bo  be  isitaed  in  exohon^ 


To  he  txchanged  for 


6  per  cent,  mortgage  debenturea,  in  bonds  of  £100  each  £160,000 

6  per  cent,  second  mortRage  debenturoH,  rodoemable 
oy  half-yearly  drawings  within  1.1  yoarei.  with  in- 
come bond  of  equal  amount  attached,  entitled  ujwn 
redemption  of  the  corre8[>onding  debenture  to  rank 
in  front  of  the  ordinary  aharoa  and  to  bear  intoreat 
at  a  rate  equal  to  dividend  paid  on  ordinary  aharea     100,000  \ 

Income  bonda  100,0(Xl  / 


do. 


7  per  cent,  cumulative  preference  ehares  of  £10  each 

Ordinary  ahares  of  £10  each,  entitled  to  surplua  profits 
up  to  10  per  cent.,  and  to  one-half  of  remaining 
profits 

1(X)  founders'  Rhares  of  £10  each,  entitled  to  one-half 
of  eurplua  profite  after  10  per  oenb,  has  been  paid  on 
ordinary  nh ares     ..  .. 


29,260     do. 


1*6  per  cent,  tirtib  morbeage  debentures,  operating  as 
<     a  first  charge  upon  tne  undertaking  and  property 

I     of  the  company,  and  secured  by  trust  deed £150,000 

0/  fhe^*;,  £S4ttjOO  icilf  bf  dfpoiited  aM  HPcxtrity,  h\U  iciit  be  ai^ilahU 
for  i.sj*?4c. 
6  per    cent,  second    murtgac^o  dobontures,    to  rank 
next  after  the  first  mortgage  debentures  Hecure<i 
by  trust  dood,   redaeDiabIol>y  half-yearly  drawings 

within  15  years 100,000 

\  O/tkesii,  £60t000  wiil  be  deposited  as  secttrily,  but  will  be  avaiiMe 

for  isnu. 
20,000  ordinary  shares  of  £2  each,  fully  paid  in  ex- 
change for  the  income  bonds 40,000 

0/  thtsr_^  10,(H)O  shares  trill  be  issutd  a,nd  held  a*  security, 
i  14^630  fully-paid  7  per  cent,  cumulative  preference 
*   \     shares  of  £2  each 29,260 


{99,800  fully-paid  ordinary  sbaree  of  £2  each.  In  the 
proportion  of  two  new  sharee  for  one  old  199,600 


liOO0     do,     200 
£879,260 


do. 


do* 


do. 


400 


£519,260 


To  the    Sharthofderg    of  the    Sleetric    Conjdrur.tioni    Corporation, 
Limited. 

Sir  or  Miidam,— 1.  Since  the  last  general  meeting  your  directors 
have  carefully  considered  the  best  means  of  placing   the  Corpora 
tion  in  a  sound  commercial  and  financial   position,  and  they  are 
glad  to  be  able  to  report  satisfactory  progrea,*!  in  this  direction. 

2.  Important  reductions  have  boon  made  in  tho  general  ox- 
pensoa,  the  directors  have  reduced  their  remuneration,  and  such 
further  oconomiea  as  will  not  interfere  with  orticieney  will  bo  intro- 
duced a«  opportunity  offers. 

3.  During  the  past  year  seven  directors  have  vacated  their  seats, 
and  three  new  directors  have  been  appointed,  and  the  Board  has 
thus  been  practically  reconstituted. 

4.  The  directors,  recognising  the  necessity  of  a  commercial 
manager  for  the  economical  and  efficient  administration  of  tbe 
business,  consider  thomselvoa  fortunate  in  having  secured  as 
managing  director  Mr.  Emile  Garcke,  whoso  experience  and  suc- 
oeaa  as  manager  for  several  years  of  the  Brush  Electrical  Engi- 
neering Company  specially  qualify  him  for  the  position. 

5.  Mr.  James  Gray  has  recently  been  appointed  secretary, 

6.  The  directors  have  also  much  pleasure  in  reporting  that  the 
important  engineering  and  manufacturing  contracts  carried  out  by 
the  works  director,  Mr,  Thomas  Parker,  have  not  only  given 
entire  satisfaction,  but  eAtablinhed  for  the  Cor|)oration  a  high 
reputation  for  excoUenca  of  design  and  workmanship. 

7.  In  accordance  with  the  views  expressed  ab  the  (feneral 
meeting,  it  has  been  the  duty  of  the  reconstituted  Board  to  deter- 
mine, according  to  the  beet  of  their  judgment,  whether  tho  capital 
of  the  Corporation  is  adequately  represented  by  its  assetfl,  and 
after  careful  and  anxious  deliberation  the  directors  have  come  to 
the  conclusion  that  a  rearrnngoniont  of  capital  by  reconfltrucbion  ia 
both  expedient  and  nocestMiry.  Thin,  they  are  of  opinion  can  be 
most  iidvanLageouflly  carried  out  by  tho  formation  of  a  new 
company  with  reduced  capital. 

S,  As  a  consecjucnce  of  the  roconstrucbton,  future  profits  would 
be  applicable  to  payment  of  dividends  insbead  of  to  making  good 
the  deficiency  on  capital  account. 

9.  It  is  proposed  that  the  new  company  shall  be  called  ^*  The 
Electric  Construction  Company,  Limited,^  with  a  nominal  share 
capital  of  £400,000,  divided  into  150,000  ordinary  shares  of  £2 
each  and  50,000  7  per  cent,  cumulative  preference  shares  of  £2 
each,  with  £150,000  first  mortgage  debentures  and  £100,(-HMJ  second 
mortgage  debentures,  the  latter  redeemable  by  half-yearly  draw- 
ings in  about  15  years  ;  and  that  the  capita!  of  tho  Corporation  be 
exchanged  for  capital  in  tbe  new  company  on  the  following  terms  : 
{a)  Ordinary  shareholders  to  receive  two  fully-paid  £2  shares  of  the 
new  company  for  each  fully-paid  £10  share  of  the  Corporation, 
{b)  Preference  shareholders  to  receive  five  fuUy-paid  7  per  cent, 
cumulative  preference  shares  of  £2  each  (£10)  for  each  £10  fully- 
paid  7  per  cent.  fully-[»aid  cumulative  preference  share  of  the 
Corporation,  (i^)  Holders  of  founders'  shares  to  receive  two  fully- 
paid  £2  ordinary  shares  of  the  new  coin|jany  for  each  £10  foutidcrV 
shore  of  the  Corporation,  {d)  Holders  of  first  and  second  mortgage 
debentures  to  receive  first  and  second  mortgage  debentures  of  the 
new  company  of  the  same  nominal  amounts,  and  carrying  the  same 
rate  of  interest,  as  the  first  and  second  morbgage  debentures  of  the 
Corporation,  (e)  Holders  of  income  bonds  bo  receive  two  fully-[^id 
ordinary  shares  of  £2  each  for  each  income  bond  of  £10.  The  first 
mortgage  debentures  will  constitute  a  first  charge,  and  the  second 
mortgage  debentures  a  second  charge  upon  the  property,  assets. 
and  undertaking  of  the  new  company,  present  and  future,  and 
each  series  will  be  secured  by  a  separate  trust  deed,  with  the  same 
trusteofl  as  those  now  acting  under  the  existing  trust  deedfi.  The 
stabemenb annexed  horebo  shows  tho  present  capital  of  theCorpora- 


tion  and  the  capital  of  the  proposed  new  company,  to  be  issued  ia 
exchange. 

10.  It  is  proposed  that  the  new  company  shall  take  over  the 
business  with  all  liabilities  and  assets  as  from  July  1,  1893. 

U.  The  works  of  the  Corporation  at  Bushbury  are  generally 
admitted  to  be  the  best  of  their  kind  in  the  kingdom,  and  the  plant 
is  specially  adapted  to  the  business,  and  is  in  very  good  condition. 
The  patents  owned  by  the  Corporation  are  valuable,  and  the 
electro -chemical  patents  taken  out  by  Mr.  Parker  and  the  tech- 
nical staff  espocimly  give  good  promise  of  profitable  results. 

12.  The  ability  of  tho  Corporation  bo  carry  out  large  and  im- 
portant contracts  has  been  shown  by  the  successful  completion  of 
the  Liverpool  Overhead  Electric  Railway,  of  the  South  Staiford- 
shiro  Electric  Tramways,  and  of  iiamerous  electric  lighting  oon- 
tractti  and  other  applications  of  electricity  in  L«oodon  ana  the 
provinces. 

13.  Having  most  carefully  considered  the  whole  position,  the 
directors  are  of  opinion  that  the  copital  of  the  new  company  will 
be  fairly  represented  by  its  assets,  and  that  tbe  proposed  recon- 
struction deals  equitably  with  the  various  interests,  and  places  the 
company  in  a  strong  position  for  doing  such  an  amount  of  profit- 
able work  aa  may  be  reasonably  expected  to  yield  a  satisfactory 
return  upon  the  reduced  capital. 

14.  By  reason  of  the  reorganisation  of  the  business,  which  has 
been  in  progress  for  some  months  post,  it  is  impracticable  at 
present  to  give  the  result  of  the  working  during  the  portion  of  tbe 
year  which  has  elapsed,  but  perhaps  the  best  evidence  of  the  con- 
fidence of  the  Board  in  tho  future  of  the  company  is  bhab  several  of 
its  members  have  since  the  last  general  meeting  acquired  shares, 
advanced  money,  or  otherwise  supported  the  Corporation  to  an 
amount  exceeding  £^,000. 

15.  AcoomiMtnyin^r  this  rejiort  is  notice  of  a  special  meeting  to 
consider  and,  if  doomed  advisable,  to  pass  the  resolutions 
appended.  It  \n  hoped  that  all  shareholders  will  endeavour  to 
attend,  hut  forma  of  proxy  are  issued  to  enable  shareholders  to 
express  their  conclusion  on  the  proposals  now  submitted. 

The  Board  attach  much  importance  to  having  the  support  of 
every  shareholder. 

On  behalf  of  the  Board,  Danul  Cooper, 

Worcester  House,  Walbrook.  E.C.,  June  26,  1893. 


Chaii 


TESTS  FOR  INDIARUBBER. 


A  series  of  tests  have  been  recently  carried  out  by  a  Russia] 
naval  ofhcer  at  the  St.  Petersburg  Technical  Institute  in  order  to 
establish  asetof  definite  rules  for  judging  the  quality  of  \*ulcanised 
indiarubber.  The  following,  in  brief,  are  the  conclusions  arrived 
at,  recourse  being  ho^J  to  physical  properties,  since  chemical 
analysis  did  not  give  reliable  results  :  1.  Indiarubber  should  not 
give  the  least  sign  of  superficial  cracking  when  bent  to  an  angle 
of  IfiOileg.  C.  after  five  hours  of  exposure  in  a  cIoho«1  air  bath  to  a 
temperature  of  I25deg.  C.     The  test-pieces  should  be  2-4in.  thick. 

2.  Rubberthabdoes  not  contain  moreinan  half  its  weight  of  metallic 
oxides  should   stretch    to  five  times  its  length  without  breaking, 

3.  Rubbor  free  from  all  foreign  matter,  except  tbe  sulphur  used  in 
vulcanising  it,  should  stretch  to  at  least  seven  times  its  length 
without  rupture.  4,  The  extension  measured  immediately  after 
rupture  should  not  exceed  12  per  cent,  of  the  original  length, 
with  given  dimensions.  5.  Suppleness  may  be  detecm.mod  h^ 
measuring  the  percentage  of  ash  formed  xt\  x^nxisk^s^'^-  /""S^c^ck^^ 
form  the  WsU  lor  deciding  between  'lifl:^^^^^s.'v;gS!^ 


.-r 6.  Vul^ninedruhKc..-    ^>^^:^^:^:;^^ 


certam  purposes,    o.   vuicanweti  rutinc*y    ""  "JvveK"'^xi»««.'^ -^^^^n 
cold.     ivQ"-^"^-'^ A...s^  Vorc  x*X^ft>e,.^^ 
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MISLEADING  THE  POPULACE. 

Perhaps  it  is  au  error  in  electrical  tactics  if  we, 
instead  of  considering  the  value  of  the  evidence 
before  the  Joint  Committee  (the  concluding  portion 
of  which  is  given  in  our  pages  elsewhere),  call 
attention  once  more  to  the  silly  stupidity  of  the 
ordinary  newspaper.  Electricity  may  be  a  name 
to  conjure  with,  its  applications  may  be  numerous, 
may  be  wonderful,  yet  we  hold  that  some  care 
should  be  taken  in  promulgating  statements  which  a 
schoolboy  would  laugh  at.  Fancy  giving  serious 
consideration  to  the  statement  that  the  recent 
drought  in  Europe  has  been  caused  by  the 
multiplicity  of  telegraph  wires  !  Of  course,  the 
suggestion  comes  from  America,  and  is  put  in  the 
plausible  way  that  these  wires  have  a  great  effect 
upon  atmospheric  electricity,  and  hence  upon  the 
rainfall.  If  histor}'  is  read  aright,  Babylon  was  once 
a  fertile  district,  or  rather  the  city  was  in  a  fertile 
district,  but  the  land  is  now  au  arid  desert.  In- 
ference might  suggest  that  the  ancient  Chaldeans 
knew  all  about  electricity,  and  used  overhead 
wires  to  their  own  detriment  and  the  destruc- 
tion of  their  country.  Electrical  engineers  who 
are  patriots  first  and  electricians  after  should 
look  to  this.  The  very  developments  they  carry 
out  may  each  and  all  conduce  to  render  their 
country  one  of  the  rainless  wastes  upon  the  surface 
of  the  earth.  Unfortunately,  where  one  person 
reads  a  technical  joiunal,  ten  thousand  read  the 
papers  which  insert  these  silly  paragraphs,  and  the 
statements  made  therein  have  a  knack  of  sticking 
in  the  minds  of  the  readers.  Even  at  the 
end  of  this  nineteenth  century  most  people 
believe  what  they  see  in  print.  It  would  not  be 
there,  tbey  argue,  if  it  were  not  true ;  hence, 
no  doubt,  many  men  during  the  rainy  season 
wilt  look  upon  telegraph  and  telephone  wires  with  a 
fetish-like  afTection,  and  some  may  suggest  to  their 
member  to  ask  a  question  in  Parliament  about  the 
advisabihty  of  erecting  mure  wires  to  stop  the  rain. 
Better  suggest  a  national  trellis-work  of  metal  which 
can  be  closed  when  rain  is  wanted,  and  opened 
when  fine  weather  is  required,  while  you  are 
about  it.  Such  a  suggestion  would  be  quite 
as  valuable  as  many  discussed  seriously  by 
the  Legislature  during  this  sultry  summer 
weather.  But  the  weather  is  not  alone  affected 
by  electricity.  The  human  frame  is  to  be  purged  by 
electric  pills,  and  its  pains  are  to  be  alleviated 
by  electric  plasters,  as  wo  are  told  its  ills  are  by 
electric  belts — only  the  law  courts  do  not  seem  to 
see  it  in  that  light.  Blotting-paper  that  is  rapidly 
absorbent  is  termed  electric,  not  to  speak  of 
"  magnetic  "  hair-brushes  and  boots.  Tooth-powder  is 
"  electric  *' ;  in  fact,  the  term  is  tacked  on  to  everything 
where  the  sellers  think  it  will  conduce  to  selling. 
If  some  of  our  readers  could  see  the  hundreds  of 
papers  we  are  compelled  to  see,  and  examine  the 
advertisement  columns,  they  would  come  probably 
to  the  conclusion  that  half  the  newspaper  hterature 
of  the  day  lived  upon  quack  advertisements 
and  a  goodly  proportion  of  these  advertisements 
are  about  electric  something  or  other.  We  con- 
tend   that    both     by    these     paragraphs  and     by 
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admitting  these  advertisements,  the  general  pubHc 
is  led  astray.  It  shows  how  much  they  are  misled, 
because  miless  they  were  large  purchasers  of  the 
articles  advertised,  it  would  be  impossible  for  the 
advertisers  to  pay  the  enormous  sums  that  must 
necessarily  be  paid.  We  have  some  right,  then,  to 
ask  at  anyrate,  if  the  £  s.  d.  portion  is  not  given  up, 
that  the  misleadiniij  paragraphs  in  the  bod^'  of  the 
paper  should  be  avoided.  Either  these  electrical 
brushes,  boots,  combs,  pills,  etc.,  are  beneficial  or 
they  are  not.  If  they  are  not,  the  public  are  paying 
for  quack  nostrums,  and  the  people  who  assist  the 
sellers  of  these  things  by  paragraphs  and  the  admis- 
sion of  advertisements  are  quite  as  bad  as  the  sellers. 
The  consensus  of  scientific  opinion  is  that  the  vast 
majority,  at  any  rate,  of  these  magnetic  and  elec- 
trical appliances  are  useless,  if  not  injurious, 
and  some  protection  should  be  afforded  to  the 
public  by  tho.se  who  profess  to  be  its  teachers. 
What  confidence  can  we  have  in  the  political 
prophet  who  runs  his  paper  to  a  large  extent 
by  puffing  electrical  pills  ?  Another  feature  of  this 
disgraceful  state  of  things  is  that  the  advertisements 
of  many  of  these  nostrums  are  set  up  in  the  paper 
as  articles  or  reports,  and  mingled  with  the  ordinary 
reading  matter.  What  a  sign  of  the  times !  We 
have  lost  the  blunlness  of  speaking  of  our  ancestors — 
we  mince  our  words  and  methods,  are  effeminate 
and  foppish,  and  permit  the  most  gigantic  swindles 
to  be  perpetrated  in  our  midst  because  somebody 
thereby  makes  money.  Our  forefathers  would  tell 
us  we  are  a  lot  of  hypocrites — with  an  adjective. 


CORRESPONDENCE. 

"  i->iio  nian'a  woril  li  no  nmiiB  woni, 
Jiutico  ncodi  that  lioth  be  heard." 


ACCUMULATOR  TRACTION. 

Sir. — Referring  to  your  ablo  leader,  "  llj&y  r.  Klec 
tiicity,"  in  last  week's  Elrcinad  Enginci'i\  in  which  you 
[toint  to  the  very  propitious  lime  for  the  iticroaacd  activity 
of  all  those  engaged  in  electric  traction  enterprise,  wo 
gladly  iickuowledj^e  your  evi«lent  object  to  draw  attention 
to  the  many  great  advantages  of  accumulator  traction 
which  have  no  doubt  boon  attained.  But  why  consign 
every  hope  of  a  successful  coll  for  this  purpose  to  the 
future  when  facts  indisputable  and  convincing  are  e:isily 
available,  demoustrating  that  batteries  [wssessin^  all  the 
qualities  essential  for  traction  work  are  supplied  by  this 
company,  and  have  now  been  in  use  in  Birminjrham  for 
over  10  months  ? 

The  reproach  of  keeping  results  dark  touches  ua  not,  for 
we  have  from  time  to  time  published  particulars  of  the 
working  of  the  Birmingham  Central  Tramway  Company's 
Bristol-road  line,  and  the  behaviour  oi  our  cells  used 
thereon — statements  for  the  absolute  accuracy  of  which 
we  can  adduce  the  best  proofs  in  the  records  of  the  tram- 
way company.  These  are  briefly  summarised  thus  :  1.  That 
the  Epstein  cells  have  been  in  continual  use  on  the 
Birmingham  Central  Tramways  since  August,  1892. 
2.  That  the  service  kept  up  since  that  time  has  been  con- 
spicuously free  from  stoppages.  3.  That  these  cells  have 
never  given  the  slightest  trouble,  notwithstandittx  tbf^t 
during  the  winter  months  they  were  taxed  to  th«  utmost. 
4.  That  the  batteries  now  in  use  and  still  doing  good 
service  have  euch  completed  between  4,000  and  6,000  cat 
miles  without  so  much  as  a  single  plate  havini^  to  be 
renewed  or  doctored,  results  never  before  approached. 
0.  That  the  rate  of  Hd.  per  car  mile  at  which  we  have  under- 
taken to  maintain  our  cells  over  a  [mriod  of  seven  years, 
and  to  renew  all  such  parts  as  may  in  time  fall  below  a 


certain  capacity,  is  considered  very  advantageous  by  the 
tramway  company,  while  beuig  remunerative  to  us. 

On  every  single  point  in  connection  with  the  working  of 
our  cells  at  Birmingham,  highly  satisfactory  information, 
backed  by  documentary  evidence,  can  be  given,  which  must 
carry  weight  and  convince  anyone  who  has  not  made  up 
his  mind  to  ignore  all  contemporaneous  achievements.  The 
service  of  the  line  on  which  our  accumulators  are  in  use  is 
to  our  knowledge  more  regular  and  reliable  than  that  of 
any  line  0[)erated  on  the  overhead  wire  or  on  the  conduit 
system,  and  it  can  be  proved  that  such  a  line  can  be  more 
economically  worked  than  any  direct-current  system.  The 
cells  are  efficient  and  of  extraordinary  durability. 

The  cost  of  their  maintenance  is  guaranteed,  and  the 
first  outlay  for  installation  compares  favourably  with  that 
for  every  other  mode  of  propulsion.  A  few  figures  will 
easily  demonstrate  this.  The  cost  of  electrical  equipment 
only,  indeftendent  of  {permanent  way,  rails,  etc  ,  is  for  the 
overhead  system  about  £4,000  per  mile  double  track,  for 
the  conduit  system  about  £0,000  per  mile  double  track. 

The  outlay  for  accumulators  per  car  accommodating  52 
passengers  i&  covered  by  £500.  Taking  as  a  representative 
line  a  tramway,  say,  six  miles  long,  the  electrical  equip- 
ment would  cost :  for  the  overhead  system  £24,000,  for 
the  conduit  system  £36,000,  respectively  ;  or  with  the 
same  capital  expenditure  48  cars,  or  72  cars  respoctivelyi 
at  £500  per  car,  could  be  provided  with  accumulators. 
Now,  at  a  speed  of  six  miles  per  hour,  including  stoppacres, 
a  car  would  |>erfoim  the  journey  in  one  hour ;  therefore  48 
cars  on  a  double  track  would  provide  a  2J-minute  service, 
and  72  cars  on  a  double  track  would  provide  a  lii-minute 
service — a  frequency  of  service  which  will  scarcely  ever  be 
required,  a  five-minute  service  being  already  considered 
very  quick.  Longer  time  intervals  between  the  cars  at 
once  tell  in  favour  of  accumulators,  reducing  the  number 
of  cars  required,  and  consequently  the  capital  expenditure. 

As  regards  the  complete  success  of  self-contained  cars 
fitted  with  Epstein  accumulators,  this  is  beyond  dispute  ; 
facts  have  proved  and  continue  to  prove  this  conclusively. — 
Yours,  etc.,  L.  Brokkman,  Manager, 

The  Epstein  Electric  Accumulator  Company,  Limited. 

June  28th,  1893. 

[The  above  letter  soems  conclusive  as  to  our  surmise 
that  some,  if  not  all,  of  the  prominent  makers  of  accumula- 
tors will  bo  able  to  guarantee  results. — Eu.  E.  E.^ 


THE    JOINT    PARLIAMENTARY    COMMITTEE    ON 
ELECTRIC  POWERS  PROTECTIVE   CLAUSES. 


TnURHUAY. 

{Cotulwied  from  page  637.) 

Bb,  J.  Swinbomo,  exatninixl  by  IKr.  Crlpps  in  tho  intorcrfts  of 
electric  truction,  considered  thftt  the  einglo-wiro  telophono  method 
wanacheap  and  bad  system,  and  he  attributed  aU  the  interference 
to  which  telephones  were  liable  to  the  U80  of  tho  single  wire  with 
earth  or  water-pipe  return.  The  earth  return  waa  rarely  uaod  in 
tele^raphfl.  In  one  senee  it  wa«  used  in  telephony,  but,  as  a 
matter  of  fact,  nearly  utl  the  tclephonett  uaed  tho  water-pipes  ais 
return  ;  earth-platea  were  adopted  whore  pipes  were  not  readUy 
available.  The  electric  light  comiwinies  insulated  their  mainK,  nob 
because  they  were  told  to  lio  so  by  Uw,  but  because  they  could  nob 
get  large  currents  through  the  earth.  With  electric  tramwaye 
tlie  conclitionfl  were  different  ;  there  woa  either  a  complete  return 
or  a  very  fair  proportion  of  u  complete  return  provided  by  the 
railB.  Then  the  same  condition  did  not  obtain  in  regard  to  inau* 
lation,  tm  tho  rails  could  not  be  simply  insulated  af  in  the  case  of 
electric  lighting,  because  a  contact  was  reiiuirod  to  be  made  from 
[:K>int  to  point  oil  along.  It  therefore  nocosaitatcd  the  use  of  bare 
conductors  with  a  tramway.  The  tramways  had  a  natural  uninsu- 
lated return  by  tho  rails,  and  in  large  tramways  it  was  necessary 
to  UHO  an  additional  uninsulated  return.  There  was  no  analogy 
between  a  lighting  and  a  traction  com[>any.  With  tho  former,  the 
conductor  could  be  covered  with  insulation,  but  in  tho  case  of  tho 
latter  it  must  be  bare,  so  as  to  get  at  it  with  tho  collector.  More- 
over, in  electric  lighting  the  conductors  could  bo  placed  in  a 
culvert  or  pipe  and  covered  completely  over.  That  was,  however, 
impo8«<ible  with  electric  tramways,  because  with  an  underground 
system  it  must  be  left  open  for  the  collector  to  reach  the  con- 
ductor.  An  electric  light  conductor  might  be  covered  with 
insulation  or  not,  and  have  air  insulation.  \N  ^iCs».  *.  "wftassc^vi  ^s^ 
tho  overhead  system  thorc  was  not  so  verv  ""^^  ^'^'^^^\^- 
insuhiting  the  r^ccond  overhead  conductor  ;  ^^^^>a;^Wv«gws!^-  "^x^k 
calty  ol  ineuWVcv^  \}Ba  aa\>^\«.\a\  xw  iwv  x«i.^*««^^ 
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points  where  the  conductor  was  t!iup[K>rted  were  exposed  to  dampi 
mud,  snow,  and   dutit,  and   all   thoHO  were  apt  to  collect  on   the 
porcelain    influlators.    and    finally    moko    a    iMhrtialty    conductin^^ 
bridge  acroetf  which  tbo  electricity  could   Bow   to  the  ground,  and 
it  wap  that  groat  ditticulty  which  had  led  to  the  abandonint^  of  the 
culvert   systom  in   America.      It   was   obvious   that   if  drainage 
could  be  manned  perfectly,  water  could  be  prevent'Od  from  tilling 
the  culvert  to  such  an  extent  that  it  woald  touch  the  wire  dmply 
because  the  culvert  was  full  up  to  the  point  where  the  wires  were  ; 
but  oven  that  difficulty  had  arisen  in  Araerica.     Even  if  drained, 
the  damp  could  not  be  drained   awav,  and  the  damp  would  cause 
breakdowns.     Those  things  were  all  matters  of  decree.     From  a 
practical  engineering  point  of  view,  ii  wa»  impossiole  to  insulate 
Uioso  things.     The  flingle-troUey  system,  as  adopted  at  Leed?>,  had 
boon  exUnsively  used  in   the  United   States,  and   two  years  ago 
there  were  about  3.000  miles  of  line  ooerated  on  that  method.     It 
was  rnpidly  diHplucing   horses,  and  cheaper  than    horse  traction, 
and  somewhat  cheaper  than  cable  haulage.     The  witness  believed 
that  the  system  interfered  with  the  telephones  in  America  ae  in 
Leeds,  ana  the  solution  of  Che  problem  was  that  the  aathoritios, 
after     mature    consideration,     came     to     the    conclusion     that 
the      roads      were      int«nded      for      traction,      and      not      for 
talking    through.      A^tked    aa    to    whether    the   double  •  trolley 
system  would   be  i^implc  as  far  as  insulation  was  concerned,  the 
witness  remarked  that  it  would  be  diOicult — not  so  difficult  oh  the 
insulation  of  a  double  underground  system,  but  it  was  very  much 
more  difficult  than  the  single- trolley  system  was  as  regards  insu- 
lation.    Ho  did  not  rogara  a  double-trolley  system  as  practicable 
from  a  commercial  point  of  view.     It  was  not  only  the  aifficultyof 
insulation,  but  that  of  extra  complication,  and  the  unsightlincsa 
and  the  great  difficulty  of  managing   the  collection  of  a  double 
overhead  current.     With  one  fishing-rod  overhead  to  collect  from 
one  set  of  wires,  no  trouble  could  be  caused  overhead   by  making 
two  opt>o8ite  poles  connected  with  the  dynamo  touch  ;  but  with 
two  overhead  there  was  considerable  difficulty   in  working  two 
fishing-rods,  and  in  arranging  the  wire  circuits  so  as  not  to  cause 
a  short  circuit.    That  gave  rise  to  great  practical  difficulties.    The 
unsightliness  of    the    double-trolley  method   would    prevent    its 
coming  into  use   in  a  busy  town.      If  adopted   anywhere  it  would 
be  in  simple  cases  and  in  country  districts.    The  single  trolley  had 
been  adopted  so  larg^ely  in  America  that  it  had  practically  ousted  all 
other  systems,  and  he  thought  it  woi*  the  most  practicable.     With 
regard  to  the  Budapest  tramway,  with  its  few  crossings  and  turn- 
outs, he  did  not  regard  that  as  any  example  of  what  would  obtain 
if  anyone  tried  to  put  down  a  complicatod  urban  tramway  syKteiu' 
with  underground  conduit  and  double  insulation.     When  dealing 
with  underground  culverts,  the  branch  lines  became  enormously 
oomplicatea,  and  that  was  where  nine-tenths  of  the  difficulty  came 
in,  because  all   the  crossings  of  those  wires  had  to  be  arranged 
underground  in  such  a  manner  that  the   cramcar  could  not  make 
any  short  circuits.     He  did   not  think   the   problem   had   ever 
really    been     solved.       The     only     way    i  t     had     ever     been 
Intone     hod      been      where     power     had     been     supplied     avail- 
■  able    for    the    car    at    a    certain     place.      That    was    all    right 
with  a  simple  system  if  the  tram  was  going  straight  along  or 
the  streets  not  crowded,  but  it  would  bo  impoefible  to  work  such 
a  method  in  a  city   like  London.     There  would   not  be  sufficient 
momentum  upon  the  car  to  take  the  car  10ft  or  15ft.     The  only 
way,   like  at  Huda|ie«>t,  was  t^  get  out  and    punh  wlien  ntopped 
in  that  way.     In   reference   to  the   LocrJs  system,  the  tolophoues 
and   telegraphs   would    be    i»erfectiy    protected    if    insulated    by 
metallic  returns.  The  insulation  of  the  telephone  and  railway  wire 
returns  would  give  the  best  obtainable  i>rotectiou.     There  was  no 
^auch  thing  as  perfect  insulation  or  a  [lerfect  conductor  ;  but  having 
'regard   to  the  insulation  of  n  tramway,    it  could  not  be  ma*lo 
perfect,  and  ho  did  not  think  it  would  bo  practically  iiOAAible  tn  make 
a  tratnway  system  no  |.>erfe<7t  tliat  thcru  would  not  be  enough  leak- 
'Ago  to  di.'iturb  t'Olcphoiies  and  certain  railway  ?*igualM.     Thcie   had 
Lbeen  no  advance  in  electric  traction  .^^inco  the  insertion  of  tfie  pro- 
tective clause!)  in  various  Actft.   DitliouUy  wax  ex|)eriencod  through 
both  induction  and  leakage,  but  the  former  was  tnc  most  imjKirtaat 
cause  of  tho  disturbance  in  connection  with  tramways.    Induction 
depended  upon  the  relative  i)ositionBof  the  conductors  compared 
with  the  position  of  the  telephone,  and  tho  position  was  set  out  by 
the  exigencies  of  tho  case.     In  running  a  dynamo  the  conductors 
had  tooe  put  in  a  certain  position— they  could  not  be  twisted  to 
get  over  the  induction,  whereas  the  telephone  company  could  use 
a  double  return  and  twist  it.     One  system  or  the  other  hod   bo  be 
twisted  to  prevent  the  induction,   but  with  traction   that  could 
not  be  done.     It  would  be  an  easy   matter  for  the  telephone 
company  to  overcome  the  difficulty  of  induction  by  twisting,  as 
was  the  U6ual  way  in  which  it  was  done,  and   the  cost  was  practi- 
cally no  more  than  that  of  putting  up  the  return  in  tho  ordinary 
way.     With  regard  to  Lord   Kelvin's  statement,  that  by  making 
I  certain  alterations  in  the  trolley  contacts  the  ditficulty  might  to  n 
[certain  extent  be  met,  tlie  witness  observed   that  he  had   made 
>  experiments  at  Leeds  to  Hnd  out  whether  that  was  so  or  not.    A 
'  long  Boxible  wire  was  taken   from  the  car  to  the  overhead  con- 
ductor so  as  to  cut  out  and  entirely  dispense  with  the  trolley  wire; 
another  long  flexible  wire  was  taken  to  the  rails  from  the  other 
end  of  tho  motor,  so  that  the  current  did  not  have  to  pass  to  the 
hVheeU  in  running  that  motor  backwards  and   forwards,  and  then 
there    w&a    no    anprociable   difference   in    the   telephones.      The 
witnees  bad  entirely  eliminated  the  cause  of  disburbance  suggested 
by  Lord  Kelvin,  and  found   that  the  dlsturbftnce  wa;  apparently 
as  bad  as  before.     He  had  not  prepared    an   estimate,  but  he  did 
f  Dot  consider  that  the  cost  of  metallic  telephone  circuits  would  be 
groat.     It  would  not  be  necen^ary  to  metallically  connect  all  the 
trhoe.     It  would  not  bo  sulliciont  to  double  the  disturbed  wires 
oal^,  but  it  would  be  iaJlaltely  more  efficient   than  by  uBing  thorn 


with  an  earth  return.  The  erection  of  complete  metallic  circuiu 
would  obviate  the  disturbance  caused  by  tramways,  and  he  did 
not  consider  it  would  be  necessary  to  alter  the  switchboards  in 
order  to  carry  out  an  insulated  return  system.  lu  the  case  of 
railway  signalling  the  witness  thought  that  one  return  would  be 
sufficient  for  a  number  of  signal  wires.  There  was  no  doubt,  apart 
from  the  question  of  electric  traction,  that  the  telephone 
company  would  be  obliged  to  adopt  a  metallic  syBtem. 
There  would  doubttces  soon  be  many  competing  companiee,  and 
the  first  company  (tho  Now  Telephone)  which  proposed  to  com- 
pete intendeci  to  use  metallic  returns,  and  other  companies  would 
also  adopt  metallic  circuits.  He  opined  that  in  a  comj^aratively 
few  years  metallic  returns  would  be  used  in  most  towns  :  they 
must  be  inatalled  in  large  towns  and  cities.  If  electric  lighting 
and  traction  companies  developed  at  all,  the  witness  thought 
that  the  railway  companies  would  also  have  to  introduce  metallic 
returns.  That  would  bo  necessary,  apart  from  traction  interests, 
because  of  the  electric  light  companies.  He  thought  cither  large 
electrical  industries  must  not  develop,  or  railway  companiee 
would  have  to  protect  themselves  by  using  return  wires  or  tome 
other  form  of  protection.  At  Bournemouth,  whore  be  had 
investigated  the  matter  on  behalf  of  the  telephone  company,  be 
found  that  the  disturbance  in  the  wires  was  caused  by  the  electric 
light  company  using  alternating  currents.  He  could  hear  the 
hum  of  the  electric  light  company,  and  the  disturbance  was 
annoying.  There  was  di.oturbance,  although  both  the  light  and 
the  telephone  systems  were  comparatively  small  eystema. 

By  BCr.  Pembor :  The  practice  in  telephony  was  to  take  the  retam 
to  the  watcr-pi[)e  in  tho  house,  and  that  was  in  metallic  counectioD 
with  the  water-pipes  in  the  ground.     A  portion   of   the  curreat 
passed  into  tho  ground,  but  most  of  it  went  through   the  pipes- 
It  was  necessary,  with  a  slot  system,  to  insulate  the  first   con- 
ductor.    The  insulation  of  the  second  conductor  doubled  the  diffi- 
culty, and  in  case  of  disturbance   it  did  more  than  that.     If  one 
onductor  was  well  insulatod  and  the  other  conductor  connected 
to  earth  and  something  went  wrong,  say  a  short  circuit,  the  insu- 
lated conductor   would  go  to   earth  :  a  local   current  was  then 
merely  cauBetl  acrosi"  the  point  whore  the  fault  occurred,  and  if  an 
attempt  was  made  to  do  without   insulated  conductors,  one  might 
break  down.     SupiMsing  one  did  break  down  in  one  place  first,  if 
nothing  hap[>onen,  it  would  not  be  detected  ;  another   breakdown 
somewhere  else,  then   the  whole  E.M.F.  of  the  station   would  be 
sending  an  earth  current  across  from  one  point  to  the  other  across 
tho  country,  and  that  wa^  a  much  more  serious  thing  than  thtt 
leakage  duo  to  tho  few  volta  ordinarily  expended  in   the  oninsti- 
lated  return  circuit.     There  was  no  greater  dirticulty  in  insulating 
one  conductor  than  the  other  ;  but  to  insulate  the  two  the  whole 
difficulty  was  increaaod.     It  was  not  simply  multiplying  by  two, 
but  the  difficulty  was  increased  very  largelVt  and  also  in  the  motor. 
Two  wires,  for  instance,  had  to  be  taken  down  the  plough  inatetd 
of  one,  and  it  was  more  difficult  to  do  that  than  to  take  one  down. 
The  witness  believed  the  single- trolley  system  was  cheaper  than  cable 
haulage.  Ho  suggoetod,  in  tne  choice  of  a  system,  that  in  a  place  like 
London  reference  should  be  had,  not  only  to  the  syetems  now  in 
use,  but  also  to  thoae  which  might  be  introduced  in   the  next  few 
years      Engineers  were  experimenting  with  systems  which  did  not 
retjuirc  the  use  of  overhead  wires  or  culverts.     The  arrangement 
proposed  was  to  use  a  closed- conduit  system,  the  working  of  which 
the  witness  explained.     Such  a  system  must  be  open  to  the  earth 
on   the   ground   surface,  and   it  was  possible   that    that   method 
might  be  the  only  system  that  could  be  used  in   London.     It  was 
possible  in  the  future  that  the  only  system  available  for  tramways 
in  London  might  be  roc^uired  to  be  connected  to  the  earth  at  certain 
points.     The    system  hod   not    been    commercially  applied,   but 
it  soon  might  be.     Asked  as  to  the  method  he  would  rocommeod 
in  ca.se  that  system  did  not  come  into  working  order,  he  deposed 
in  favour  of  tho  overhead  sinerle  trolley  for  London.     It  waa  the 
\eti!*h  objectionable  metho^l.     It  me.ant  at  present,  as  far  as  a  large 
portion  uf  the  metropoli.H  was  conoerno<l,  that  electric  traction  could 
not  be  had  until  inveDiions  in  the  applications  of  electricity  were 
more  advanced.     Tho  witness  did  not  think  that  the  protective 
clauses  had  in  London  been  the  cause  of  the  stoppage  of  eleccnc 
tramways,   but    he    thought    they   hod    helped,   though    not  in 
the    busy    parts.       He    would   introduce    the   overhead    vyatem 
wherever  the  {leople  would  submit  to  it.     It  was  a  question  simply 
of  alleged   beauty  of  the  streets  against  practical  conveoienoo. 
The  overhead  system  had  been  adopted  in  many  American  tewm 
which  wore  more  beautiful  and  busier  than   Manchester  or  Liver- 
pool.   As   far  as  he  could  see,    the   underground   system,    as  at 
Budapest,  was  much  better  than  the  overheaa  method  as  farae  sigbt- 
linesa  was  concerned.     By  providing  two  collectors   in  the  case  of 
Budapest,  where  the  telepnones  were  disturbed,   the  difficulty  of 
tho  gap8  might  bo  overcome,  but  in  surmounting  it  other   difficol- 
tic>^  would  be  introduced.     The  witness  believw  that  the  obiec- 
tion    to    overhead    wires  had    been   one  of   the   objections    toat 
prevented  tho  introduction  of  electric  tramways  in    England.     It 
was  true  that  there  were  about  100  miles  of  line  at  Cincintuti 
operated   on   the  double-trolley   system,    but    that    mileage   wsi 
nothing  in  America.     With  regard  to  putting  tho  two  conductorv 
close  together  to  overcome  induction,  the  witness  said  it  conld  bs 
overcome  in  a  d^reo,  but  he  did  uot  think  two  wires  could  bs 
placed  close  enough  to  be  safe  to  prevent  disturbance   in  tele- 
phoues  in  a  complicated  case.     TelepQone  wires  were  often  a  long 
way  distant  from  thedisturbingcauso.  Water-pipeawerefrequeotlr 
laia   along  the    street,  and  if   telephone   wires    were    conaected 
to  the  water-pipes  there  might  be  inductive  disturbance,  simply 
communicated  by  the  tramway  to  the  water-pipes.     That  waa«  h« 
thought,  in  many  cases  the  chief  disturbance  to  tho  t«le{»hoiie»  a* 
it  was  communicatod  to  the  water-pij>e. 
By  Kr.  Pope,  on  behalf  of  the  gas  and  water  compaaioa :  As  to 
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electrolytic  action,  if  large  currents  were  permitted  to  pass  along 
eas-mainS}  and  if  the  main  vfoe  allowod  to  form  the  {>oaitivo  polo, 
the  ga8-pip68  could  be  eaten  away.  The  witness  eonaidercd  it  fati 
that  the  gas  companieB  shouM  bo  protectefl  from  having  their  gas- 
pipes  eaten  by  their  electrical  rivaU,  but  it  did  not  necessarily 
lollow  that  ill  a  grounded  return  of  Lhe  tramways  the  gas  ot  water 
pipes  should  be  eaten  away.  lb  was  not  the  least  likely  if  a 
properly  arranged  system  was  used.  If  the  grounded  returii — 
that  is,  nota  return  by  earth  but  by  an  uninsatated  conductor — was 
adopted,  he  did  not  think  there  was  any  real  chance  of  the  gos- 
maine  being  eaten. 

By  Mr.  Crlppa  ;  Electrolytic  action  in  the  coho  of  tramways 
could  be  pi-ovided  against.  The  simplest  way  was  to  have  ground 
returns,  a  naked  conductor  ;  and  in  spite  of  the  clause  protecting 
gas  companies,  ho  would  like  to  connect  the  gas  company  to  the 
negative  pole  of  his  dynamo.  If  there  was  any  electrolysis  due  to 
escaping  currents,  it  was  only  a  pmalt  percentage  which  would 
attack  the  gas-pipes.  The  result  was  thnt  in  order  to  wear  out 
the  gat^  pipes,  a  number  of  circuit  rails  would  have  to  bo  worn  out. 
Electrolysis  would  be  an  infinitely  more  serious  thing  to  traction 
systems.  The^'  would,  thereforoi  arrange  so  that  there  would  be 
comparatively  no  waste  on  their  own  side,  therefore  there  would 
be  no  damage  done  to  any  pipes. 

Mr.  R.  K.  Cronipton,  called  by  Mr.  Grabam,  said  that  the 
protective  clauses  like  the  Wellingborough  clause  had  prevented 
the  spread  of  electric  traction.  There  was  absolute  proof  of  that. 
His  nrm,  in  common  with  others,  were  luked  by  the  <  Glasgow  for 
poration  to  accept  the  rosponsibility  of  complying  with  tho  pro- 
tective clause  introduced  into  that  Corporation's  provisional  order, 
and  they  found  themselves  utterly  unahio  to  take  that  rc^jionpi 
bility  on  their  .>fhoulders.  That  was  Lho  Pivniouth  clnuso.  As  an 
engineer  and  contractor  anxious  to  secure  the  ordor,  ho  hiid  Hpout 
a  long  time  in  trying  to  find  out  if  by  any  expenditure  or  ingenuity 
of  their  st-aft'  they  could  devise  means  to  so  arrange  tho  plant  oa 
not  to  affect  the  telephone  Hues,  He  was  reluctanlly  comjielled 
to  write  to  the  Glasgow  Corporation  that  he  could  not  take  the 
responaibility,  The  witnese  hod  CN;>nstdere<l  tho  uuostion  as  to 
whether  many  thousand  of  pounds  would  accomplish  tlie  object^  but 
he  found  there  were  no  known  metbods  that  had  worked  satlsfoo- 
torily  of  doing  what  the  company  were  usUed  to  do  in  that  clause 
He  found  that  it  was  practically  im|>ot^ible  to  insulate  to  the 
extent  to  make  it  quite  certain  that  they  would  not  interfere 
with  tho  telephones.  He  had  not  considered  overhead  double  con- 
ductors, buthetboughtthoy  would  be  insupportable  in  this  country. 
Single  overhead  conductors  hod  been  greatly  objected  to  by  local 
autnoritioa  in  this  country,  but  any  attempt  to  introduce  a  double 
overhead  syatem  was  utterly  a  waste  of  time,  and  would  never  be 
permitted.  He  had,  therefore,  conSnod  his  attention  to  tho  per- 
lection  of  a  system  of  underground  double-insulated  conductors, 
and  on  which  he  had  been  at  work  for  four  or  five  years;  but  he 
had  not  been  able  to  introduce  those  patents  into  any  complicated 
system  of  lines.  The  crossings  and  turnouts  no  doubt  at  first 
eeemed  easy,  but  when  the  details  were  considered  the  ditficulty 
of  dealing  with  two  insulatod  conHuctors  was  practically  insur- 
mountable. For  instance,  there  would  be  a  number  of  blanks  at 
places  where  one  of  the  conductors  was  etop[)ed  off,  and  the  car« 
would  be  without  prot>€Lling  j)ower  with  this  blank  in  a  dense 
tratUc.  He  had  been  to  Budapest  and  in»f)«cted  tho  electric 
tramway.  It  had  been  constructed  regardleew  of  expen?to,  and  he 
noticed  the  difficulties  of  the  hlanks.  Whenever  two  cars  were 
stopped,  one  after  the  other,  the  second  car  htu\  to  be  shouldered 
over  the  crossing.  He  thought  that  a  slot  syctem  wou!d  probably 
be  the  Fiy^^tom  to  bo  used  in  the  future,  but  not  such  a  slot  m 
at  Budapest,  which  was  entirely  imposHJble  in  England  on  account 
of  the  width  of  tho  slot.  The  wheel  of  a  hansom  cab 
would  go  in  it.  He  thought  that  a  narrow  slot  system 
could  be  arranged  for  a  single  insulated  conductor.  It  had  not 
yet  been  successfully  pccomplished,  but  it  might  be  done.  There 
were  no  groat  dilTiculties  in  the  way,  but  the  rails  mui^t  be  left  as 
the  return  conductor^  insulated  as  far  as  they  could  be  by  the  road 
itself;  but  the  rails  could  not  be  insulated  under  all  conditions, 
and  therefore  if  only  part  of  them  was  insulated,  one  might 
as  well  leave  off  attempting  to  insulate.  About  5  per  cent. 
of  the  current  produced  by  tne  dynamo  might  pass  through  the 
earth  back  to  the  dynamo ;  only  a  microscopic  quantity^  he 
thought,  would  pass  along  the  g&spipes.  The  question  of  elec- 
trolysis due  to  leakage  from  continuous  currents  nad  been  much 
exaggerated.  He  had  tried  every  possible  meiina  for  several  years 
in  London  to  find  whether  the  damage  which  was  said  would  be 
done  by  electric  lighting  had  boon  done,  but  be  had  never  yot 
traced  a  cose  to  the  electric  current,  provided  proper  precautions 
bad  been  taken  at  tho  generating  station  to  connect  the  pruper 
pole  of  the  generating  system  to  the  earth.  Under  the  Board  of 
Trade  rules,  electric  lighting  com[>unieB  were  not  permitted  to 
coDDOct  any  pole  to  tho  earth,  but  on  account  of  a  great  number 
of  the  conductors  of  electric  light  stations  being  in  private  houses, 
and  that  thoro  was  always  loakogo  in  tho  hoasos,  it  was  pretty 
easy  to  arrange  that  the  bulk  of  the  leakage  was  on  one  aide  of  the 
HVBtem,  BO  that  the  negative  pole  of  the  systoia  was  got  nearest  to 
the  earth's  potential.  Where  that  was  carried  out.  there  was  no 
attacking  of  the  metallic  pipes  whatever.  Ho  believed  all  tho 
caaes  reported,  and  which  were  very  few,  had  been  due  to  the 
current  at  the  time  when  the  other  pole  had  been  at  earth's 
potential.  Under  such  circumstan^jos  accident**  took  place.  As  a 
rule,  the  insulation  of  the  electric  light  mains  sutTorod  so  greatly 
that  there  was  immediately  a  heavy  leak,  and  before  there  was 
time  to  cause  much  damage  by  electrolytic  action  it  was  dis- 
covered ;  some  damage  might  bo  done  then.  That  hod  on!  v  boon 
discovered  by  actual  practice  two  or  throe  years  ago,  and  since 
being  discovered  there  was  no  longer  any  further  trouble.     Of  the 


many  miles  of  main  under  his  charge  in  London,  he  hod  been 
unable  to  identify  any  serious  action  that  could  be  said  to  be  in 
excess  of  what  occurred  before  electricity  was  used  as  it  was  at 
present.  The  conditions  between  electric  lighting  and  traction 
were  so  diiferont  that  they  could  not  be  compared  Electric  light 
companies  could  show  that  bheir  mains  were  practically  tied,  and 
that  the  leakage  was  so  infinitesimal  as  not  to  be  considered.  iSuch 
leakage  as  hod  occurred  through  electric  light  circuits  had  been 
small,  and  hud  boon  put  up  with  by  the  telephone  company.  The 
witness  considered  that  in  the  future  telephone  companies,  in  their 
own  intorosts,  would  be  obliged  to  have  a  complete  metallic^  return. 
In  the  cose  of  fair  competition,  as  stated  by  Mr.  Swinburne,  tho 
telephone  companies  would  be  compelled  to  put  in  metidlic  returns. 
Ho  believed  that  it  was  tho  immunitv  from  com()etition  which 
enabled  tho  telephone  company  to  use  tno  earth  return. 

By  Mr.  Pembcr  :  The  Southend  tramway,  which  he  hod  con- 
structed, was  moat  successful,  and  had  paid  its  capital  twice  over. 
It  was  more  a  railway  than  a  tramway.  With  regard  to  tho  con- 
tract for  tho  rUasgow  electric  care,  ho  had  been  oskod  to  tender 
for  the  C(»t  of  the  line.  He  did  tender,  but  wrote  stating  that  he 
could  not  undertake  the  responsibility  of  the  protective  clause  in 
the  speciBcation,  and  in  which  he  would  have  to  take  over  the 
responsibility  of  not  interfering  with  the  telephones.  He  had  seen 
the  estimates  prepared  by  Dr.  E.  Hopkintion,  but  had  not  studied 
them  :  they  did  not  provide  for  contingencies  which  wore  abso- 
lutely necessary. 

Fkiiiay. 

Mr.  R,  B.  CromptoD,  whose  cross-examination  was  resum^  by 
Mr.  Moulton,  naid  in  regard  to  the  blankn  in  the  Buda|>ost 
fiyistem,  that  if  a  car  »topf>ed  at  those  places  it  would  have  to  bo 
jmshetl  on.  That  ditliculty  could  bo  ovorcomo  by  adopting  a 
double  system  of  plough^;,  but  that  would  be  all  complication.  To 
surmount  bhc  ditlicultics  of  sparking,  tt  had  sometimes  been  con- 
sidered advisable  to  have  two  collectors,  so  that  one  passed  over 
an  insulated  point  ami  jum|MKl,  a  a[»ark  being  avoided  on  account 
of  tho  other  collector  being  down  at  the  same  time.  Double 
ploughs  had  been  tried,  but  there  was  extra  complication,  even 
when  the  ploughs  were  at  the  same  (jotential,  and  tho  advantages 
expected  by  their  uso  had  not  yot  been  found.  He  hotJ  used  them, 
buL  was  better  without  them.  That  incthod  was  not  at  present 
used  at  Southend,  and  had  not  since  the  beginning  of  the  year. 

By  Mr.  Orahjun:  The  previous  day  he  had  been  asked  whether 
the  system  that  was  being  adopted  by  Messrs.  Mather  and  Piatt 
in  the  Isle  of  Man  could  not  be  used.  He  thought  he  ought  to 
have  said  in  reply  that  one  reason,  as  ho  understood  the  propo- 
sition, was  that  it  involved  doubling  the  electrical  pressure,  and 
that  was  u  condition  of  Uiings  which  would  not  be  (lermittod  by 
the  Board  of  Trade.  With  I'egard  to  two  conductors  in  a  conduit, 
the  difficulties  of  insulating  two  as  compared  with  one  were 
increased  something  like  four,  Bve,  or  tenfold.  The  large  culvert, 
although  poAsible  at  Budapest,  where  there  were  not  many  under- 
ground pipes,  was  absolutely  out  of  question  in  English  cities 
such  as  London,  Manchester,  and  Liverpool,  and  it  was  only  idle 
talk  to  sf>eak  of  the  Budapest  system  being  a  possible  method  for 
use  iu  England.  It  could  not  be  carried  out  even  if  desired,  and 
the  space  recpiired  to  get  tho  safety  obtained  in  Budapest  was  not 
obt^Linable  in  this  country. 

By  tho  CommUteQ  :  The  traffic  in  London  was  ditforent  to  that 
of  Budapoi^t,  and  owing  to  the  Urge  tpianlities  of  mains,  etc.,  it 
would  be  im(>OK8ible  to  work  the  system.  Electric  car-starters 
could  be  provided  at  additional  ox^xinae,  but  it  complicated  the 
system.  Mechanical  car-starters  had  not  been  a  success.  A% 
rei^ardod  the  ex[>ondituro  of  putting  down  the  Budapest  system, 
taking  a  stroet  net\r  King's  Cross,  it  would  cost  about  £10,000  or 
£11,000  a  mile. 

Mr.  A.  R.  Bennett,  who  had  received  an  order  from  the  House 
of  Lordfl  to  appear  and  give  evidence,  said  that  he  would  not  have 
voluntarily  acne  so.  At  present  he  was  general  manager  and 
chief  engineer  to  the  New  Telephone  Company.  A  raetalllc 
circuit  exchange,  if  designed  from  the  beginning  exclusively  for 
metallic  circuits,  and  without  the  intention  of  putting  up  single 
wires  in  the  ordinary  way,  would  not  co*<t  appreciably  more  than  a 
single-wire  exchange  with  single  overhead  wires.  With  metallic 
circuits,  many  wires  could  oe  placed  close  together  without 
interferenco  with  an  efficient  service,  so  that  the  wires  oould 
be  uut  in  a  cable,  and  a  great  many  maintained  in  a 
email  diameter.  Tho  open  wires  used  in  a  single  system  had 
to  be  strung  u[\  on  supports,  each  wire  being  kept  at  a  distance 
which  should  not  be  less  than  8in.  or  9in.  apart>  and  preferably 
12in.  Therefore  the  space  occupied  by  the  single-wire  method 
was  necessarily  much  greater  than  if  the  wires  were  put  in  a  cable. 
It  was  possible  for  a  snort  distance  to  put  the  single  wires  in  a 
cable,  but  there  wore  practical  difficulties  in  the  way  which  were 
seiiously  against  it,  Induction  was  greatly  augmented,  so  that 
except  on  short  lengths  overhearing  was  greater  with  the  single 
wires  in  a  cable  than  if  suspondea  overhead.  Telephony  could 
only  be  efficient  and  satisfactory  by  adopting  a  metallic  system  ; 
and,  a  change  from  the  single  to  a  double  system  could  be  carried 
out  with  great  care  without  altering  tho  switchboards,  and  the 
metallic  system  would  not  be  brought  into  use  until  complete,  or 
when  it  replaced  an  euual  number  of  single-wiro  circuits.  The 
conversion  to  the  metallic  system  would  obviate  all  ditficultiefl  due 
to  electric  traction,  and  all  interference  from  other  sources.  It 
would  be  possible  instead  of  doubling  each  wire  to  use  a  return 
for  several  wires,  but  it  would  not  be  such  a  complete  Gtit«  oa 
entire  duplication.  If  asked  to  erect  a  new  e:K.*S^^aa^'^s^^'^5s^.^-^>^IoM^ 
would  advocate  meUUic  circuits.  All  8oxxt«»^\  ,^=^^^^J^^  , 
whether  from  earthy  electric  lights  tcactlorv>  *^]^^^^^^Siaii<A«    ^i?«^ 
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from  traction  interests,  he  would  reconaraend  telephone  companiee 
to  U8e  complete  metallic  circuile,  and  by  eo  doing   the  number  of 
u;aubflcribera   would    naturally   increoee.     The   rao«t    perfect    pro- 
^tection    for    railway    comfianiea    watt    the     abttolute    duplication 
of  the  Bin^Ie  wire«,  but  disturbances  might  al»o  be  prevented 
in   two   other   way^.     In  the   firat  case   a   comiiion  return    wire, 
,  or,  to  avoid    possible   accidcntt**  two  separate  return  wirea  joined 
Kto^ether,  inignt  be  u^d  for  »  considerable  number   of    railway 
^Instrumente.     Tiio  other  plan   would   be  to  run  a   wire  from  the 
railway  station  or  cabin  where  the  disturbances  occurred  a  cerUiin 
distance  back,  and  there  put  it  to  earth.   It  would  be  very  dillicult, 
from  a  traction  \toinl  of  view,  to  deal  with  conduction   and  induc- 
tion BO  aft  not  U)  afreet  the  telephone  py**teni  if  the  traction  intoreats 
BAid  the  earth  return  waf*  necci*r>ary  to  them. 

Btr.  Alex.  Siemens,  examined  by  Mr.  Crlppa,  gave,  u«  ihebaHin 

of  his  evidence,  luirticulars  of  his  own  and  Hrm'f*  exporionce  in  the 

L4ifTeront  c^tAbli^hmentH  in  the  world.     Asked  an  to  whether  blork 

i-instrumontfl  should  be  inptiluted  by  metallic  circuit  return,  ho  aaid 

that  OS  a  matter  of  fact  tho^e  si^naU  were  almost  always  guarded 

against   Rin^le   impulro   currentii.     If   induction   was   bIm)   to   be 

r  obviated,  all  the  wires  must  bo  doubled.  The  general  tendency  was 

Uo  dispense  with  overhead  wires  and   put  them  underj/round.  and 

lil  placed   there  they  muH  be  metallic.     The  Kudapet^t  tramway 

fitystem  would  cost  at  leaat  50  irtjr  cent,  more  if  used  in  EnglamU 

By  Mx.  WallJhoe  :  The  Budai>ef>t  syptem  was  a   practical   sue- 

ess.     There  were  about  60  motor  ears  and  ITi  mile*"  of  line,  and 

imctenaions  were   being   made.     He  did   not   think  there  wan  any 

^difficulty  in  the  crossings  ;  the  gape  had  boon  loft,  and  meang  had 

not  been  provided  to  complicate  the  system.     They  had  left  the 

line  as  it  was.  and  only  used   one   plough.     The  line  biul  been 

worked  with   perfect  satisfaction  to  everybody,  and  it  probably 

could  be  carried  out  in  thiH  country. 

By  the  Commlttoe  :  Apart  from  traction,  block  signals  were  so 
arranged  that  they  could  nul  be  inovetl  by  current*  produced  by 
traotion.  ((>iieBtionod  as  to  whether  he  would  recommend  tlio 
Budapest  system  in  thin  country,  the  witness  caid  that  it  wiu* 
Bxtromely  expensive.  An  ordinary  tramway  cost  about  A."i()l.)0 
Iper  mile,  with  overhead  wires  £4. (NX),  and  tlio  Hudai>eHt  would 
|«oat  about  l'B,00O,  provided  there  were  noobatucles.  His  Hi-m  hod 
llried  to  introduce  the  Budafiest  syHtem  at  Bradford,  but  owing 
[to  some  bridges  it  was  iniposHible  to  construct  a  tramway  on  that 
IsyBtem.  Ho  wa^  of  opinion  that  in  all  largo  towuB  it  would  be 
^practically  im|K)f4.''ible  tu  introduce  it. 

'  Mr.  J.  H.  Greatliead,  called  by  Kr.  Graham,  put  in  figures 
showing  the  i;rowth  of  passenger  traffic  in  London  during  many 
years  past.  He  did  not  oonrtidcr  the  prcpent  facilities  adeijuate 
lor  bringing  in  and  taking  out  the  |>opulation  of  London.  Ah 
chief  engineer  to  the  ('ity  and  South  I>mdon  Railway  ho  know 
there  hod  been  no  corapluint«  of  interference  with  the  tolefihoncR. 
It  was  possible  ui  an  underground  railway  to  place  the  rails  on 
wooden  sleeiiers,  wliich  would  insulate  them  to  a  oertain  extent. 
KTherc  were  gaps  on  that  line,  prinnijially  at  the  8tationH,  bub  they 
'  wore  bridgc<l  over  by  piece**  of  copi^Hjr. 

By  Mr.  Pember  :    The  City  and  South   London  line  had  siuco 

constructed  accepted  the  Plymouth  protective  clause.     The  ('ity 

Land  Waterloo,  the  Paddington  and  Tlapham  Junction,  t]io  Central 

ondon,  and   the  Hampfitead  and  St.  PancroM  Railways  hod  alr*o 

freed  to  the  clause. 

By  Mr.  Orah&in  :  The  cfttiraated  coat  of  the  conductor  in  the 
kse  of  the   Central   lx)ndon    Rnilwuy   was  £75,000,  and   if  it  was* 
■uggested  that  an  absolutely  insulated  return  Khould    bo  impaired 
ivpon  the  comijany  it  would  involve  additional  expentte      More- 
over, the  working  ox(>enBCfl  at  the  generating  fitntion   would  be 
increased  by  15  per  cent.,  and   altogether  it   would  roAult  in  an 
I  increased  cost  to  the  comiwny  of  i:40,0(K)  f»er  mile,  or  i:'J4*),iKK)  for 
Ithe  six  miles,  and   the  gain  wouhl  be  very   trifling  indeed.     The 
■-very  small  difl'eronce  of  prcHsuro  between  one  end  of  the  City  and 
Bouth  London  Railway  and  the  other  end  would  leave  little  chance 
of  any  action  on  pipes  outsiclo  the  lines 

By  Mr.  Pember  :    In  the  caee  of  the  ('laphnm  Junction   and 

Paddington,  although  the  company  had  offerea  to  use  an  insulated 

return,  the  South  Kensington  authorities  objected  to  the  line  being 

Ibrought  there  because  they  thought  there  would  be  induction  and 

bio  disturb  the  instruments. 

By  the  Committee :  Asked  whether  there  liad  been  any  die- 
^turbance  in  the  telephones  and  telegraphs  through  the  working  of 
the  South  London  Railway,  the  witness  said  that  in  ISiU  Mr 
Preece  thought  there  was  more  interference  than  he  liked  The 
company  had  carried  out  certain  alterations  which  seemed  to 
satisfy  the  Poet  OHice,  and  ho  had  not  heard  that  Mr.  Preece  had 
complained  ttince  then.  With  regard  to  the  ringing  of  the  boll  at 
the  chemiRt'tt  shop  in  Claphamroad,  the  witness  had  vij*iLed  the 
shop  the  previous  evening.  From  mensurementB  then  made  he 
came  to  the  conclusion  that  there  was  a  difference  of  potential 
between  the  gas  and  water  pipes  of  about  one  tenth  of  a  volt. 
That  was  barely  sufiicient  to  ring  a  delicately -arranged  bell  at  the 
shop.  He  and  others  also  made  tests  between  the  gas  and  water 
pipes  at  the  several  stations  on  the  railway,  and  they  wore  unable 
to  detoct  any  difference  of  |X)tential  between  them.  Ho  bolioved 
that  a  current  of  one-tenth  of  a  volt  would  not  have  any  elec- 
trolytic action.  No  complaints  had  been  made  at  Liverfiool  as  to 
disturbances  in  the  telepnones  and  telegraphs  there.  The  cost  of 
the  Liverpool  line  was  £85,000  per  mile,  and  the  signals  on  it  were 
automatically  worke<i  and  were  not  interfered  with  by  the  traction 
current.  Similarly,  on  the  South  London  line  the  telegraphs, 
telephones,  and  nignala  there  upcfl  were  not  dipturbod. 

Mr.  v.  Jennings  Fanons,   cxaminofl   by  Mr.  Crlppi,  stated 

that  he  was  cliiof  engineer   to  the  Thomson- Houhton  (*om)>any  in 

PuriB,  and  itnd  juBt  returned  from  the  United  States.     The  double 

ovcrhoad  nyftcm  had  been  used  /or  some  yoan  at  Cinciimati,  and 


was  working  satisfactorily  as  far  as  it  went ;  but  it  was  oot  satis- 
factory, from  the  fact  that  it  coat  very  much  more  to  Instal  and 
maintain,  and  therefore  all  extensions  that  were  ma<le— and 
oxtenatons  were  always  being  carried  out— were  on  the  *inglo- 
trolley  system.  His  company  had  approximately  5.000  miles  of 
electric  tramway  in  operation.  The  earth  return  with  central 
conductor  was  practically  universal  in  America.  The  telephone 
cora(>anie«  in  Cincinnati  had  been  obliged  to  eet  out  of  the  *^iffi- 
culty  of  tlitfturbaneo^  tlie  bent  way  they  coula,  and  in  large  cities 
thoHo  com|>ante£!  were  duplicating  their  wires  ;  in  small  towns  a 
single  return  was  used  for  a  group  of  wires.  The  question  of  eloc 
trolytic  action  liutl  occurrea,  and  they  were  remedying  that  by 
putting  down  a  heavier  return  wire. 

By  the  Committee  :  At  Boston  the  current  was  collected  from 
overhead,  and  the  return  was  formed  by  tlie  raih,  between  wliich 
a  copier  return  was  laid.  The  latter  was  an  addition  to  overcome 
electrolytic  action.     The  voltage  ufle<l  wat-  r/K»  volts. 

Mr.  S.  Sellon.  oxaminod  by  Mr.  Gratinm,  exhibited  a  model 
representing  the  double- trolley  system  as  used  at  ('incinnati.  He 
had  ha<l  proof  of  the  reHtrictiouK  caused  by  the  protective  clauses, 
being  connected  with  the  Tbomaon-HouBton  Company  of  America. 
They  had  tried  to  do  a  large  businesa  in  England,  and  up  Uo  the 
prcHent,  except  where  those  clauses  did  not  apply,  they  nad  done 
nothing.  They  had  been  com}>eUed,  owing  to  those  clauses*  to 
refuse  to  carry  out  an  electric  tramway  system  in  lUosgow  and  at 
Yarmouth.  The  witness  did  not  think  it  possible,  except  at  great 
expense,  bo  insulate  underground  conductors  on  tramwaya  so  as 
not  to  interfere  with  telephones.  He  gave  figures  as  to  the  growth 
of  electric  traction  in  the  United  State**. 

Hy  Mr.  Pember  :  The  cIquko  in  the  iUasgow  specification  would 
have  made  his  company  responsible  for  aflfecting  the  telephone* 
through  leakage  after  the  tramway  had  been  constructed,  ami 
they  could  not  undertake  to  indemnify  the  Corporation  in  that 
event. 

By  Btr.  Woraloy  Taylor  :  He  was  not  aware  that  the  capital 
expended  on  trauiwayH  in  tlie  United  Kingdom  amounted  to 
i;i3,.V)0,(KX),  or  that  .JOO.tHK),000  passengers  wore  carried  by  them 
annually.  The  corfwrationa  were  endeavouring  to  get  the  tram- 
ways in  their  po^c^es^ion,  and  woro  seeking  to  work  them  by 
application  to  I'arliament.  With  electric  traction  it  woald  Iw 
|.>osHLble  to  reduce  considerably  the  cost  of  traction.  The  average 
cost  of  horse  or  steam  traction  was  about  8d.  per  car  mile  :  with 
cloctric  tniction  the  coat  was  about  5^d.  or  6d.  At  Loedn  the  cost 
with  horses  was  7'77d.,and  the  electric  tramway  there  was  work- 
ing at  5id.  Steam-cars  were  greatly  objecte^l  to  by  local 
authorities,  and  were  rapidly  dying  out,  and  it  would  be  abeolutely 
necessary  in  future  to  have  somo  system  to  replace  steam,  because 
with  heavy  gradients  some  kind  of  mechanical  {Mwer  woa  required. 
At  Boston,  since  the  adoption  of  electric  traction,  there  warn  47  per 
cent,  more  trathc  dealt  with  than  was  originally  carried  by  horve 
ctirs. 

BfaJor*General  Webber,  ciDed  by  Mr.  Grlppa,  expressed  the 
opiTiion  from  hin  oxitcricnce  that  metallic  circuits  were  indispeoi- 
ablo  to  ensure  an  etiicicnt  telephonic  tuervice,  and  that  whore  the 
number  of  wires  exceeded  seven  or  eight  they  should  be  placed 
underground. 

Mr.  Heaklt,  examined  by  Mr.  W.  Taylor,  stated  that  be  wa» 
electrical  engineer  to  the  Blackpool  Corporation,  and  cfenentl 
manager  of  the  tramwayf.  The  electric  tramway  there,  which  was 
two  milcf^  long,  had  been  in  operation  for  eight  years.  Duriagthc 
(lost  month  it  had  been  necessary  to  bi'eak  up  the  streets  to  lay 
down  electric  light  conduits,  and  in  no  case  did  ho  find  any 
evidence  of  electrolytic  action  on  the  gas  and  water  pipes.  The 
return  for  the  current  on  that  line  was  formed  by  tho  rails,  which 
were  connected  together  so  that  there  might  be  a  more  ready  path. 
Ho  had  made  frequent  tests  and  hod  found  that  the  interfereaceof 
the  tramway  was  not  so  great  aa  the  disturbance  caused  by  cross- 
talk Id  the  telephones.  The  electric  tramway  there  was  aboat  to 
be  modified,  so  that  the  slot  should  only  be  open  at  any  potnls 
covered  by  tho  cars  at  any  time,  as  the  sea-water  had  caiuea  oon- 
siderxble  difficulty.  Tho  central  conduit  would  be  used  as  return, 
and  an  auxiliary  copper  conductor  laid  besido  it,  so  that  there 
would  not  be  at  any  time  a  greater  difference  of  potential  than 
1^  volts.  It  was  not  noceaaary  for  tramways  to  use  an  insulated 
return,  and  he  would  protest  against  it;  the  dilBcultiea  at  tbo 
crossings  and  turnouts  were  very  great,  and  especially  in  A 
conduit  system. 

By  Mr.  Pope  :  The  Blackpool  Corporation  had  promoted  a  pre- 
Aisional  order,  and  a  [Kirtion  uf  the  new  lines  was  to  be  leaded  for 
working  by  accumulators,  which  would  not  interfere  with  the 
telephones. 

Mr.  J.  B.  Cooper  (town  clerk  of  Walsall),  in  examination  by 
Mr.  B.  Browne,  detailed  the  tramway  system  there,  the  action  of 
the  town  in  regard  to  tho  electric  tramway,  and  the  sending  lo 
tho  United  States  of  a  local  engineer  to  investigate  tlie  conditions 
uf  tramway  working.  Since  the  beginning  of  the  yoar,  when  the 
operation  of  the  tramways  by  electricity  was  first  commenced,  tirt 
tramways  had  worked  highly  sutisfactorily,  and  both  the  Corpora* 
tion  and  the  f>ublic  were  pleased  with  thorn  The  servioe  had 
been  improved,  and  down  to  the  end  of  May  l,09d,tM)0  paneongeff 
had  been  carried.  If  necessary,  the  ('orporation  would  nohar 
dis{>ense  with  the  telephones  than  with  the  tramways.  There  had 
been  a  slight  disturbance  in  the  telephones—  a  certain  amount  of 
roaring— but  not  sufiicient  to  prevent  oonvftrsation. 

Mr.  Yonng  (general  manager  of  tho  Glasgow  Corporation 
tramwayt^),  (juestioned  bv  Btr.  W.  Taylor,  saitl  there  were  30  mil<^ 
of  line  there,  constructed  at  a  cost  of  £^i4.'i,000.  Lost  September 
the  Corporation  advertised  for  tenders  for  eriuip^nng  tho  tramwa]^ 
by  electricity,  and  in  the  speciHoAtion  u  romhlion  wae  iii»«rt^ 
that  any  firm  who  tendered  should  bo  rct*jK)nsiblo  for  any  iii'lvanntty 
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within  the  meaning  of  the  protective  claase  contained  in  the 
Corporation's  Act.  Eleven  offerB  were  received,  a«  follow  : 
Crompton  and  Co.,  Ea«ton  and  Andereon,  the  Electric  Construc- 
tion Corporation,  Dick,  Kerr,  and  Co.,  the  National  Electric 
Company,  the  \VeRtin^hou»e  Electric  Comiiany,  CJreonwood  and 
Batley,  the  General  Electric  Howor  and  Traction  Corai>any, 
Siemens  Bros..  Woodhouseand  Rawson.and  the Thorason  Houston 
International  Electric  Company.  Not  one  of  those  firms  would 
accept  the  re«iixni8ibiUty  of  the  protective  clause. 

By  BIr.  Pember :  Some  five  or  six  of  the  firms  wrote  and  refused 
bo  take  the  reH[>onsibility  ;  the  others  ignored  it  altogether.     The 

>  Glasgow  Cori>oration  had  only  accepted  the  claune  under  the 
pressure  of  the  National  Telephone  Company. 
By  the  Commtttee  :  When  the  clauae  was  accepted,  the  Cor[K)- 
ration  did  not  think  f.o  much  of  adopting;  electricity  a*»  afterwards. 
Kr.  J.  Ward  (mayor  of  Lecdf^),  in  reply  to  Mr.  B.  Browne, 
deposed  that  in  Loedf*  there  were  22  mile*  of  tramway  worked  by 
steam  and  honte  cars  and  about  three  miles  operated  by  electricity. 
TheCorponitiDn,in  its  Conaolidated  Bill  thia  year,  had  endeavoured 
to  secure  powers  to  ude  electricity  generally,  hut  owing  to  the 
protective  clauwe  the  Bill  had  been  withdrawn.  The  ex|)erienco 
of  the  Corporation  with  retrarfi  to  electric  traction  was  very  satis- 
factory, and  there  were  no  lines  in  o|)eration  in  Tweeds  that  were 
90  popular  as  those  worked  by  electricity.  He  thought  the  feeling 
of  the  Highways  Committee,  of  which  ho  was  a  member,  was  that 
H  they  would  like  to  dispense  with  the  steam-cars.  The  opinion  of 
B  that  committee  and  the  great  majority  of  the  members  of  the 
Corporation  was  greatly  in  favour  of  electric  traction,  and  their 
feeling  was   that  no  clause   should   be  insortefl    in   the    above- 

I  mentioned  Bill  which  would  prevent  their  using  electric  traction. 
By  Blr.  Pember ;  The  Corporation  hoped  to  arrive  at  electric 
traction  without  the  use  of  overhead  wires.  It  did  not  matter  in 
the  suburbs. 
By  tho  Committee  :  He  believed  the  Corporation  was  virtually 
asked  to  accept  the  Plymouth  clause,  but  they  could  not  do  po. 
They  did  not  wish  to  damage  the  telophotie  company. 

Mr.  Keevney  (mayor  of  Salford).  examin&rl  by  Bfr.  Taylor,  (*aid 
that  in  Salford  there  were  13  miles  of    single  line,  which  forine<l 

I  part  of  a  very  large  system  extending  to  Manchester  and  else- 
where. The  tramways  in  Salford  wore  at  [irc^cnt  leased,  but  the 
lease  would  expire  in  five  or  six  yo&vf^.  This  year  tho  Cor])oraiian 
introduced  a  Bill  for  the  purpose  of  doubling  a  part  of  the  tram 
lines.  The  National  Telephone  Company  opposed  the  Bill,  and 
most  unjustly  too.  That  company  asked  not  only  that  the  pro- 
tective clause  should  apply  te  the  small  portion  to  be  recon- 
Btructed,  but  also  to  tne  whole  system.  At  that  time  the 
Corporation  had  in  view  electric  power  for  tho  whole  system,  but 
owing  to  the  protection  desired  by  the  telephone  company  the 
Bill  was  withdrawn  this  session.  The  Corporation  would,  how- 
ever, proceed  with  the  Bill  another  time,  and  would  not  permit 
tfche  clause  to  be  insortefl. 
Mr.  J.  Sonthem  {member  of  the  Manchcator  Town  Council), 
examined  by  Mr.  B.  Browne,  said  that  the  Corporation  exercised 
control  over  the  streets.  Tho  (?or[>orabion  owne<l  30  miles  of  tram- 
waVt  and  that  was  coupled  up  with  the  systemn  of  Salford, 
Oldham,  etc.  He  would  deprecate  any  steps  to  debar  them  from 
using  electric  power. 

MOXPAY. 

Mi^or  P.  Cardew  (electrical  adviser  to  the  Board  of  Trade)  who 
was  called  by  the  committee,  said  that  he  ap[>eared  as  an  inde- 
pendent witness.  Ho  desired  to  correct  a  statement  matio  by  Sir 
Courtenay  Boyle  with  regard  to  the  gas-pipes  at  Preston,  tho 
latter  having  attributed  the  damage  done  to  them  to  electrolytic 
action.  The  witness,  however,  attributed  it  to  the  paaaage  of  an 
electric  current  between  the  iron  culvert  in  which  the  mains  were 
containeil  and  the  service  nii>e8  that  were  damaged.  He  produced 
spocimena  of  pt{>e6  that  hau  been  acted  upon  by  the  current.  In 
one  case  the  aostruction  of  the  pipe  was  clue  to  the  imperfect  con- 
dition of  the  mains  of  the  Preston  Electric  Light  Company, 
resaltiDg  in  the  formation  of  an  arc.  In  another,  Sin.  of  a 
service  pipe  had  been  melted  where  it  came  into  contact  with  the 
electric  light  culvert,  whilst  in  a  third  case  a  large  piece  had  been 
melted  out  where  the  service  pif>e  was  toucliing  the  underneath  of 
the  culvert.  In  theee  caaet  the  damage  wa*<  not  caused  by  electro- 
lytic action,  but  something  ciuicker— tliat  was  heat.  The  sjindy 
Boil,  ho  thought,  intensified  tne  accident  nt  Preston. 

By  Mr.  Forwood :  The  mains  were  laid  in  an  iron  culvert,  and 
the  gas-pipes  were  either  absolutely  in  contact  or  nearly  so.  The 
acciJente  were  due  to  faulty  insulation. 

By  Lord  Rnaoell :  He  did  not  think  it  possible  to  prevent  acci* 
dents,  although  he  thought  that  the  likelihood  of  serious  accidents 
might  be  greatly  dimininherl  by  prot>er  precautions.  Under  the 
circumstances,  ho  thought  that  sufficient  care  had  not  been  taken 
by  tho  Preston  Electric  Light  Company  before  the  accident* 
happened,  and  the  accident  might  be  attributed  to  careleBBQees. 
If  the  system  had  been  carried  out  exactly  as  detailed  and  specified 
by  the  contractors,  and  if  all  reasonable  care  had  been  taken  and 
proper  test-s  made,  he  wa!>  cjuite  certain  that  those  accidents  would 
not  have  occurred.  By  Uying  such  n  form  of  culvert  contain 
ing  bare  stripe  of  copper  conductors,  although  insulated,  it  wmn  nn 
error  of  judgment  to  allow  gaa-pit>ee  to  come  into  contact  with  the 
culverts  ;  and  that  was  perlmiiS  due  to  the  hurried  way  in  which 
the  electric  light  installation  hod  been  carried  out. 

By  Sir  B.  SunueUon  :  There  hod  been  several  ca«ee  of  damage 
to  water-pines,  and  also  to  a  gas  meter.  By  testii  which  he  carried 
out  on  the  last  occasion  that  the  water  pi j)©  f.iiled,  and  tho  locality 
of  which  he  did  not  disclofto,  he  hiul  provtxl  that  thn  duniiwe  was 
caused  by  tho  mains  of  the  lighting  company,  and  wa*»  duo  to 
electrolytic  action.     He  liod  a  sifoclmen  of  the  pipe,  which  wan 
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much  corroded,  but  ho  would  not  say  that  the  whole  of  it  was  due 
to  electrolytic  action  The  diflerence  of  potential  between  the 
electric  culvert,  which  was  of  the  same  character  as  that  ab 
Preston,  and  that  pi(>e  or  similar  pipe  was  six  volts  ;  that  waa 
sufficient  to  account  for  considerable  electrolytic  action.  The  same 
current  that  had  been  flowing  to  eurih  and  causing  the  corrosion 
had  also  caused  corrosion  on  the  positive  side  of  the  circuit. 
With  regard  to  the  metallic  connection  between  tho  negative 
terminal  of  tlio  dynamo  and  tho  water-mains  in  the  oaso  of  tram- 
waye,  that  method  ha<^l  been  adopted  at  the  suggestion  of  tho 
witness  at  Leeds  and  in  one  or  two  other  canes.  On  considering 
the  conditionsof  tho  Leeds  line,  where  the  current  returned  by  unin- 
sulated mils,  and  that  there  was  water  in  gas-pi|)es  in  tho  imme- 
diate neighbourhood,  ho  had  conttidered  it  most  essential  that  tho 
tramway  conifmny  should  take  all  reasonable  precautions  to  pre- 
vent damage  to  those  pities.  He  had  therefore  suggest^xl  tho 
coimection  of  the  negative  terminal  of  the  dynamo  to  tho  water- 
main,  the  result  of  that  being  to  raise  the  whole  of  the  olootric 
circuit  positive  in  regard  to  the  water-mains  and  the  general  earth. 
When  tnat  was  the  case,  any  leakage  of  current  passing  botwoonthe 
electric  system  and  the  water-pi|>eH  would  tend  to  corrode  the  rails, 
and  would  tend  to  preserve  the  water- pijics.  That  connection  had 
been  made  one  and  a  liulf  years  ago,  and  not  having  felt  absolutely 
aatislied,  he,  a  year  ago,  examined  the  l^eeds  line.  As  ho  had 
anticipated,  the  potential  was  everywhere  positive  to  the  water- 
pipes,  and  amounted  to  about  two  volts  at  the  extreme  end  t  he 
could  not  tind  any  sigrns  of  damage  either  in  gas  or  water  pi()ea. 

By  Mr.  Molloy  :  The  accident  at  Prei^ton  could  certainly  have 
been  prevented.  The  im[>erfect  means  of  localising  and  testing 
was  tne  cause  of  tlio  fault  remaining  undiscovered  so  long. 

By  Lord  RuuoU :  In  the  case  of  tramways,  elootrolytio  action 
could  be  conlined  to  tho  tramway  rails. 

By  Vlscouat  Cross  (chairman)  :  At  the  request  of  the  witnoss* 
tests  had  very  recently  been  made  on  the  South  London  Klectrlo 
Railway,  and  the  main  result  showed  a  maximum  ditference  of 
potetitial  between  the  company's  system  and  tho  gas  and  wnior 
pipes  of  *2^  volu,  except  at  one  station,  where  it  was  about  four 
volL')  between  the  gas  pi[>e9and  tho  negative  terminnl.  U[>on  that, 
liQ  hail  suggcHtetl  that  a  metallic  connection  nt  thnt  point  between 
tho  rails  and  the  gas-pt[>es  might  be  found.  That  was  soon  dis- 
covered, and  lie  thought  that  that  had  been  the  cause  of  the  ring- 
ing of  the  bell  to  wliich  reference  hud  been  mode.  With  regard 
to  electric  tramways,  improvements  could  be  made,  and  very  pro- 
bably interference  even  with  existing  systems  of  working  coula  be 
avoided.  It  wu«  im(>OBr<iblo  to  absolutely  avoid  any  interference 
between  uny  two  circuit*!  on  tho  earth,  but  practical  interforencu 
was  a  very  diiferent  thing.  In  tho  case  of  the  South  London 
Railway,  tests  made  last  week  had  given  much  information  as  to 
whero  the  leakage  occurre<l,  and  he  hod  no  doubt  that  that  leakage 
could  be  enormously  diminished,  and  In  tho  case  of  such  railways 
all  practical  interference  could  be  avoidefl.  Kirst  of  all,  the  whole 
conductivity  of  the  rails  must  be  utiliBed,  and  the  aecond  point 
v,iii*  tu  provideadocent  amountof  insuhitioti  between  the  rails  and 
the  iron  tunnel,  such  as  teak  sleepers.  In  the  case  of  tramways, 
the  conditions  were  diCterent,  but  ho  thought  that  there, 
again,  advantage  should  be  taken  of  tho  whole  conductivity 
of  the  rails,  to  increase  tho  conductivity  by  an  additional 
conductor  in  the  return  circuit,  and  adapt  it,  as  far  as 
could  be,  to  the  system  which  was  used  in  electric  light 
supply,  and  to  maintain  a  iK-actit^Uy  uniform  pressure  throughout. 
As  regards  the  causes  of  disturbance  a  constant  unvarying  current 
would  not  alTeet  telephone*},  however  large  it  might  be,  or  how- 
ever much  tho  current  was  escaping  to  the  earth  ;  but  in  a  tram* 
way  the  current  was  always  varying.  There  was  sudden  variation 
in  the  car  if.self,  sudden  variation  caused  by  sparking  at  the 
contacts  and  brushes,  by  vibration,  and  tho  way  in  which  the 
armature  was  wound.  The  witnees  hod  no  doubt  that  improve- 
ments  would  be  continually  carried  out,  and  he  certainly  thought 
that  some  such  Improvements  in  the  direction  lie  ha<l  indicated 
wore  (>ossib1e.  Such  improvements  were  practicable,  and  would 
nut  necesbiiate  any  great  expense.  He  attributed  the  greatest 
importance  to  a  Hysteni  of  testing  the  line. 

By  Mr.  MoUoy  :  Asked  whether  with  large  extensions  of  train- 
ways  and  with  smalt  amount  of  leakage  any  danger  to  gas  or 
water  pipes  might  bo  expected,  the  witness  ssld  he  did  not  think 
there  would  be  with  proitor  precautions  and  tests.  With  suitable 
regulations,  such  us  no  ha<l  pointed  out,  there  would  bo  no  danger 
of  electrolytic  action  to  be  apprehended. 

By  X^rd  Clifford  .-  The  action  of  the  tramway  at  Leeds  was 
rather  to  damage  tho  rails.  Interference  with  telephones  might 
be  cau(«ed  without  Icakaifc  to  earth  ;  it  was  due  to  a  rapidly  vary- 
ing current,  and  what  would  cure  the  one  would  not  euro  the 
other.  The  difficulty  would  bo  overcome  without  resorting  to  an 
absolutely  insulated  tramway  system. 

by  Major  Dmrwln  :  Tho  Board  of  Trade  had  given  ureliminary 
consent,  with  certain  provisions,  to  an  increase  in  tne  working 
pressure  of  the  Leeds  tramway  to  500  volts. 

By  the  Cbmlroian :  The  witness  thought  the  overhead  teleplione 
wires  in  London  had  reached  their  limit.     He  would  only  recom- 
mend the  connection  of  the  negative  pole  of  the  dynamo  to  the 
water  pipoe,  not  to  the  gas  pipes  also.    Asked  whether  that  would 
leave  them  in  the  same  position  as  at  prwsnt,  he  stat«d  he  thought 
not,  because  with  a  connection  on  two  water-moios  of  larg*  soouon 
the  potential  of  the  system  throughout  was  established  prootieally 
constant,  that  was  the  lowest  point— namely,  the  potential  of  the 
earth— and  then  both  goa  and  wat«r  pipes  wcrsi^^^v*^*^*'**^-    "^ 
place  shouUl  not  be  selected  for  the  connect.Vo^'^*'^^^^^^ 
WHi»  to*j  clo-o.     That  connection  must  be  *=*^*^^fVJJl^xSS'^"' 
was  \\\%\,  yt\\^x^  \\.  -wft-v   -(tviAfc  VV*X  «v^  ^■*"^*^^A  •^***««»>«^  ^ 
would  Vt«  «\\^tv.    ¥ «  Viwcwoxv^aa,  t  av«— --««»  ^ 
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produrefl  betweoTi  the  ^alb  and  water  pipe?  there  80  as  to  caupe 
electrolytic  action  between  them,  but  thiit  could  bo  avoided  with 
reasonable  caro. 

Sir  Fredorlok  BramweU,  examined  by  Mr.  Pope,  regarded 
electrolytir;  action  tm  a  real  danijer  when  certain  conditions  pre- 
v*ail<}d.  He  meant  electric  lighting  and  traction  where  there  was 
not  pro[>er  inHuUtion  of  the  current  from  the  earth.  The  condition 
in  the  cane  of  the  Leeds  line  wa^  a  danger,  and  if  there  were  no  means 
of  protecting  the  tramway  from  using  the  earth  that  would  be  a  real 
danger.  The  proposal  of  Major  Cardow  did  not  take  Into  con- 
sideration that  there  might  not  be  continuous  water-pii>es  ;  thoy 
might  go  up  another  street.  Then  the  water-pipes  might  hare 
and  did  have  joints  which  were  impermeable  by  electricity  :  and 
the  joints  of  most  were  coated  with  a  composition  which  would 
not  give  good  conduction.  Ho  considered  that  method  dangerous, 
and  that  it  ahould  not  be  allowed.  The  proper  insulation  of  the 
outgoing  and  incoming  conductor  would  ensure  there  being  no 
leakage  except  when  an  accident  hap|>enod.  Electrolytic  action 
might  continue  for  a  year,  and  the  harm  to  gas-plpee  would  depend' 
upon  the  time  and  the  extent  of  the  leakage.  A  doublo-troUey 
system  would  not  be  permitted  in  London,  and  he  consideieil  that 
slot  gj'stems  wore  practicable,  a^  instanced  by  ro(^  tramways. 

By  Mr.  Taylor :  Ho  had  not  discovered  any  damage  that  might 
have  been  caused  by  electrolytic  action  at  Leeds.  The  injury  was 
co\ercd  up,  and  might  not  be  found  until  there  was  a  rupture. 

Dr.  J.  HopkinaoD.  called  by  Mr.  Danokwarts,  said  that  it  was 
only  coro|)arativoly  recently  that  he  had  realised  how  .soriouH  wore 
the  elfecrts  of  electrolytic  action  un  pi[>es.  His  view  was  that  the 
only  protection  for  pifjes  was  to  insulat-e  the  whole  system  of  elec- 
tric tramway  conductoi-s.  He  knew  there  was  danger  from  Lfieo- 
retical  considerations,  and  he  nhowedaga-s-mcter  having  two  holes 
in  it.  and  which  had  been  damaged  through  an  earth  contact  of 
one  of  the  conductors  of  the  St.  James's  and  Pall  Mall  Comjumy. 
The  witneeH  showed  diagrams  to  illustrate  Iuh  imprcfi&ion  that 
oxidation  would  occur  through  connecting  the  wnter-pipcH  to  the 
negative  pole  of  the  dynamo.  He  agreed  with  Sir  Frederick 
BramwoU  that  there  was  not  perfect  conductivity  in  the  pijies  on 
account  of  the  joints,  one  of  which  he  exhibited. 

Prof.  Dewar  referred  to  a  case  of  electrolytic  action  in  the 
United  States,  and  said  that  the  danger  was  present  here  as 
well  as  there.  The  remedy  was  perfect  insulation  of  the  return 
circuit. 

By  Mr.  Browne  :  Ho  had  never  heard  of  any  other  case  of 
electrolysis  taking  'place  through  leakage  from  a  tramway  than 
the  one  to  which  ho  liad  referred. 

Mr.  Fonlger,  examined  by  Mr.  Danolnrerta,  said  he  was 
engineer  to  the  Oaslight  and  Coke  (Jompany,  the  extent  of  whose 
system  he  gave  particulars.  There  were  many  accumu^atious  of 
gas  underground,  and  he  thought  protection  should  be  given  to  the 
gas  company  as  well  as  in  the  interests  of  the  public. 

By  the  Committee  :  There  hati  not  been  any  damage  done  to 
the  company's  pi[>es  by  electrolytic  action.  It  was  an  anticipated 
danger  and  a  real  one. 

Mr.  L.  Xpateln.  examined  by  Mr.  Pope,  referred  to  the  use  of 
the  Epstein  cells  on  the  Birmingham  Central  Tramways.  He  pro 
duced  figures  to  show  that  the  system  was  not  more  costly  titan 
the  direct  system.     Fvenewals  cost  jd.  per  car  mile. 

By  BIr.  Browne  :  The  witness  said  that  the  E|istein  accumula- 
tors had  been  purchased  by  the  tramway  comjiany,  and  that  his 
company  had  undertaken  to  maintain  them  at  l^d.  jjer  car  mile. 
If  renewed  now  the  cells  would  cost  the  comiiany  Jd.  per  car  mile. 
He  was  informed  by  the  managing  director  that  the  irregularities 
wore  fewer  than  on  any  other  lines*  in  Birmingham. 

Mr.  Cbrlatie  (the  Astronomer  Royal)  in  reply  to  the  Chairman, 
detailed  the  diMturbancea  at  Ttreenwich  through  tlie  working  of 
the  City  and  South  London  l^ilway  ;  the  current  noticed  ranged 
from  one-third  volt  to  one-half  volt  in  difference  of  |Joteniia] 
between  two  eert-hplatee.  He  did  not  consider  the  dieturbance  of 
sufficient  importance  to  necessitate  any  restrictions. 

TUKSDAV. 

Mr.  Fember,  Q.C.,  in  his  address  on  behalf  of  the  National 
Telephone  Company,  did  not  consider  it  necessary  to  give  an 
analysis  of  the  scientilic  evidence  Stated  broadly,  the  question 
concerned  the  promotion  of  electric  traction  on  the  one  hand  and 
all  the  electrical  world  on  the  other  ;  the  lighting  companiefl 
with  their  model  clauses  being  apparently  content  with  them. 
There  might  in  the  future  be  many  uses  to  which  small 
currents  could  be  advantageously  put  with  earth  returns. 
The  telephones  and  telegraphs  were  of  enormous  fjublic  advan- 
tage, and  the  paper  put  in  by  Mr.  Ciaino,  showing  hundreds 
of  millions  of  messages  annually,  was  conclusive  of  the 
importance  of  telephones  to  the  public.  From  the  lirst  the 
telephone  licenses  had  been  worked  with  earth  return,  which,  with 
currents  Huch  as  theirs,  was  not  only  natural,  bub  the  best  and 
cheapest  method.  It  might  be  departed  from  in  certain  circum- 
stances, but  not  under  ordinary  conditions,  for,  as  both  Mr.  Oaine 
had  Mr.  Forbes  had  stated,  when  the  exchanges  were  thick  and 
numerous,  it  was  well  to  hare  a  metallic  return  Although  they 
recommended  and  were  carrying  that  out,  still  95  per  cent  of  the 
business  was  being  conducted  with  earth  return.  He  referred  to 
the  low  average  cost  per  message,  of  which  218,000,000  were  sent 
last  year,  representing  three  minutes'  conversation  each  way. 
He  would  like  to  know  what  it  would  cost  to  telegraph  between 
two  places  the  words  of  a  person  who  read  aloud  for  throe  minutes. 
Ite  system  could  only  be  altered  at  very  great  expense  ;  put 
roughly  by  Mr.  Gaine  and  Mr.  Forbes  at  £2,000,000.  or  about 
fiO  per  cent,  of  the  company's  capital  That  extra  expenditure 
hsd  t-o  be  considered  from  the  points  of  view  of  present  business 
Mud  aa  it  expanded  io  future  ;  ADd  it  must  necessarily  fall  upon 


the  public.  The  license  had  18  years  to  run.  and  the  Crown 
Hlill  the  [>owor  to  buy  up  the  system  either  in  1895  or  in  19 
whilst  in  1911  the  Ucenso  expirtxl.  If  the  Crown  did  not  rene 
the  license,  and  if  the  expense  was  put  upon  the  company,  the 
charge  for  the  telephone  to  the  puolic  would  inevitably  be  in- 
creased. It  was  universally  admitted  that  on  the  proscnt  ayat> 
underground  wires  would  not  do.  Was  it  right,  or  would  it 
wise  to  force  the  company  to  the  only  alternative — the  genen 
duplication  of  its  wii-es  and  the  expense  of  the  insulated  return  1 
It  must  not  be  forgotten  that  the  telephones  and  telegraph' 
were  first  in  the  Hold  as  users  of  tne  earth.  The  extr 
ordinary  high  currents  used  in  electric  lighting  and  tractit 
would,  if  an  earth  return  was  used,  create  such  a  great  dis- 
turbance an  to  render  the  earth  unfit  for  general  use.  Such  a 
use  would  not  boa  use  according  to  the  conditions  under  which 
a  i>erson  could  use  a  common  gooa.  That  was  the  principle  which 
underlay  the  decision  of  Mr.  Kekewich.  If  the  use  would  prevent 
its  use  by  anyone  else  as  a  common  good  that  could  not  be  done 
unless  assisted  by  statute,  and  such  statute  ahould  not  be  j^ven. 
An  attempt  had  been  made  to  turn  the  position  upeide  down,  and 
to  say  that  it  wris  the  telegraphs  and  telephones,  tnab  worked  with 
delicate  instruments,  that  debarred  the  earth  to  other  people 
Parliament  had  hitherto  acted  upon  what  he  maintained  was  the 
proper  principle  :  it  had  enforced  in  50  cases  out  of  53  sufficient 
chiu!>CHon  electric  traction  enterprises,  and  those  clauses  would  be 
boforc  Iho  committee  when  the  matter  was  considered.  The 
cunimitttiti  NviiH  tif<kod  by  electric  traction  promoters  to  do  some- 
thing new.  and  which  wiw  exactly  contradictory  to  Parliament.  It 
.Micme'l  tn  him  that  it  would  be  contrary  to  every  principle  of  logic 
and  jii.'«Lice  to  turn  roun<)  nnd  logislato  on  behalf  of  those  who  pro- 
[H)bCfl  t<)  bring  about  Iho  ililficiilty.  Electric  traction  ecarcely 
existed  in  EngLind,  and  he  would  omuhasiso  that  the  telegraphs 
and  tulephonet?  had  the  right  of  conHiaoration  which  sprung  witii 
priority  of  user.  It  coula  hardly  bo  urged  that  the  telephones 
shoii!d  have  provided  against  all  subsctpicnt  user  of  the  curreute. 
The  committee  had  been  told  thivt  the  telephone  company  was  not 
a  parliamentary  company  ;  that  was  not  their  fault,  but  the  fault 
of  thutfe  who  granted  the  license.  On  two  or  three  occasioofl 
the  company  had  endeavoured  to  bring  in  a  Bill,  but  the  Post 
0[iieo  had  always  o[)|K>sod  a  veto  It  had  been  established  in  the 
Wandnwortb  case,  when  the  Ix>cal  Board  instituted  a  suit  to  present 
the  carrying  of  overhead  wires  across  the  streets,  that  although  the 
Board  was  the  owner  of  the  streets,  and  might  have  some  unde- 
tined  ownership  of  land,  it  was  limited  to  that.  The  company  had 
proved  to  be  working  by  common-law  rights,  and  not  by  stafcutOi 
but  were  their  common-law  rights  less  than  if  by  statute!  All 
agreed  that  the  telegraphs  must  be  protected  ;  they  were  pro- 
tected by  the  Po^tmaster-(>eneral  on  the  part  of  the  nation.  Ai 
far  OS  he  understood,  the  telephones  were  gradually  cutting  out  the 
telegraphs,  and  it  was  not  too  much  to  suggest  that  the  latter 
would  turn  out  to  be  only  the  forerunner  of  telephones  in  thii 
country.  It  had  been  suggested  that  metAllic  returns  were  best 
for  telephony.  Theoretically,  that  might  be  true,  but  practically 
It  was  not  so.  The  results  of  the  more  simple  method  were  quite 
good  enough.  If  they  were  not,  i>eople  would  use  the  telegraph 
instead  of  the  telephones.  As  Mr.  Forbes  had  shovm,  in  many 
places  the  company's  subscribers  had  doubted  and  trebled,  as 
against  the  subscribers  to  the  Post  Ofhce  telephones  with  doable 
wires.  The  tetephones  were  far  cheaper  than  the  telegraph,  and 
why  should  the  public  be  deprived  of  the  benefit  for  a  ^'stexn  of 
electric  traction  that  had  not  been  tried  ?  Had  he  been  allowed  to 
croftsexaniine  Mr.  Preece,  the  counsel  would  have  shown  that  that 
gontlomim  had  said  in  committee  that  the  telephone  clause  was  s 
fair  clause.  When  the  Post  Oflice  bought  up  the  telephones  it 
would  be  at  a  valuation  as  a  going  concern.  If  Mr.  Preece  thought 
that  metallic  returns  were  far  better,  it  was  of  course  to  bis 
jul  vantage  to  got  the  particular  article  he  liked  most,  and  if  be 
could  induce  the  comraittoo  to  force  the  com{)any  to  do  it 
with  the  tatter's  money  in  the  meantime,  so  much  the  better 
for  him.  It  was  ijuite  clear  that  the  company  could  only 
do  so  by  borrowing  at  high  rates,  but  considering  the  present 
tenure  it  would  be  iin{>ossible  tu  borrow  the  money.  The  company 
for  certain  portions  of  their  business  did  see  the  necessity  for 
metallic  returns,  and  where  such  was  the  csao  they  were  used. 
Where  was  the  wisdom  of  forcing  them  to  adopt  them  everywhere  ? 
There  were  not  'JO  miles  of  electric  tramway  in  Great  Britain, 
against  90,000  miles  of  tele[)hono  wires.  Wherever  the  metallic 
returns  were  inLroUucod,  the  service  would  be  stopped  for  fire  or  six 
years.  As  far  as  a  common  rotuni  wire  for  a  group  of  wires  was  cos* . 
cerned,  an  accident  to  that  wire  would  affect  the  whole  group.  WitJ 
regard  to  the  telephone  clause  affecting  electric  traction,  if  that  i 
true,  he  would  »till  urge  its  insertion.  Here  there  were  two  gr 
benefits  to  the  public— the  telegraphs  and  the  telephones — and  I 
would  say  that  it  was  not  right  to  oust  one  set  of  undertakers  for  ' 
another,  the  fonner  being  an  innocuous  user.  It  was  instructive 
that  there  were  not  less  than  70  cases  where  tramway  oompaniei 
or  corporations  had  electrical  powers,  and  which  were  not  subject 
to  any  one  of  the  forms  of  clauses  of  the  telephone  company.  Had 
there  been  no  chance  of  doing  any  work  in  any  one  of  those  cases! 
As  for  cheaper  traction,  he  would!  undertake  to  say  that  there  wa* 
not  one  case  where  there  was  the  least  provi^ioo  for  an  alteratM 
of  faros.  Tramways  were  in  many  cases  monopolists,  and  it  wa 
not  likely  because  they  could  work  cheat>er  by  electric  tracCioi 
that  the  public  would  be  in  the  least  benefited.  In  all  probability 
the  real  reason  that  hod  prevented  the  adoption  of  electric  tram-" 
ways  had  been  tlio  abominable  disfigurement  due  to  the  overhead 
trolley  system  ;  Mr.  Crompton  and  Mr.  Swinburne  had  practically 
admitte<l  it.  The  traction  interests  did  not  mean  so  much  tb« 
convenience  aud  advantage  of  the  public,  but  of  the  contractors. 
As  far  aa  insulation  was  concerned,  if  thoy  could  not  completely 


THE  ELECTRICAL  ENGINEER,  JUNE  30.  1893. 


659 


I 


I 
I 


insulate  they  had  better  learn,  and  pjet  rid  of  the  overhead  trolley. 
Electric  traction  in  England  would  not  be  permitted  until  tliey 
had  dispensed  with  tho  overhead  trolley.  At  Glasgow  the  legal 
liability  wna  tried  to  be  put  upon  the  contracton«.  who,  natur^Iy 
knowine  that  the  moet  perfectly  devised  system  was  always  liable 
to  accident,  docUnod  to  accept  the  proposal.  He  did  not  wonder 
that  the  contractors  would  not  accept  it,  or  that  tho  Corfwralion 
wiahed  to  transfer  the  clauee.  With  regard  to  tho  Budaj>08t  lino. 
that  was  a  distinct  success.  The  early  aiafiguroment  uaa  di!*f.>oped 
of  and  the  difficulty  of  insulation  was  alff^o  ^ot  rid  of.  The  tram- 
way worked  well  and  the  telephones  by  it.  The  difficulty  of  the 
crossin^a  could  be  overcome  oy  tho  use  of  two  coltecLorn,  which 
would  bridge  the  space.  As  to  Dr.  Hopkinson's  e»*timftt©3,  no 
question  hml  been  asked  of  them,  and  that  (gentleman  had  liorie 
good  traction  work.  On  the  other  hand,  who  had  done  anything 
with  the  eTceplioB  of  Mr.  rroinpton  1  Science  having  overcome  t^o 
many  difficulties  would  not  be  beaten  by  nmd,  nailst  damp,  etc.  Asto 
the  insupcrabledillicultie«  believed  in  by*«o  many  contractors,  as  soon 
as  the  latter  felt  that  thoy  muHt  overcome  them,  they  would  do  it. 
The  whole  thing  was  in  its  infancy,  and  fcbo  urosent  was  the  time 
to  teach  it  to  Torm  proper  habits.  Surely  tne  committee  would 
not  stand  in  the  way  of  promoting  improvements.  He  ventured 
to  submit  that  the  action  of  Parliament  hod  been  the  right  one, 
and  no  reason  hnd  been  shown  for  a  reversal  of  the  course  of 
action.  The  telephone  companies  would,  of  course,  bo  content 
with  a  continued  insertion  of  tho  Plymouth  clause  in  all  Tramway 
Acts.  A  ^reat  number  of  now  interests  might  in  tho  near  future 
tpriog  up,  and  it  would  be  wise  to  safeguard  them,  on  the  ground 
that  prevention  waa  better  than  cure.  It  might  bo  well  to  create  a 
general  safeguard  by  enacting  that  in  no  case  should  a  current  be 
sent  to  earth  than  some  ascertained  fraction  of  an  ampere.  That 
would  naturally  cure  the  effect  of  the  direct  current,  and  also  the 
changing  current,  but  it  would  not  cure  induction.  Something 
would  have  to  be  done  in  that  way.  As  an  alternative  to  the 
Plymouth  clause,  a  provision  something  like:  "It  should  be  n 
compliance  with  tho  retjuiroments  of  tho  subsection  if  the  pro- 
moters in  the  construction  and  maintenance  oF  their  works,  and  in 
th©  working  of  the  tramways,  from  time  to  time  adopt  tho  best 
known  means  of  insulating  tlieir  conductors  and  other  electrical 
works,  and  prevent  induction  with  other  electric  circuits. " 

Mr.  Fletober  HoiUton.  <J,C.,  in  the  interests  of  tho  railway 
companiee,  said  that  the  task  of  the  electric  light  companief  wtifl 
far  greater  than  the  traction  companies.  There  had  been  a  change 
of  front.  The  struggle  was  not  over  electricity,  but  one  in  favour  of 
a  rich  party,  who  knew  very  well  that  if  the  committeo  threw 
down  the  obstacles  that  had  kept  them  out  of  England,  they  would 
be  able  to  extend  an  imperfect,  early,  and  undevelo[>e(l  Bystem, 
which  would  give  more  cause  and  trouble  to  get  rid  of  aa  long  aa 
it  lasted.  Tho  indulgence  asked  by  the  traction  interests  was  to 
be  allowed  to  use  currents  of  great  intensity  and  magnitude  to 
use  them  without  taking  precautions  to  prevent  leakage  to  the 
earth,  and  to  use  that  leakage  as  a  means  of  assisting  the  return 
current.  That  would  not  only  pat  serious  i-esponsibility  upon 
Others,  but  it  would  result  in  pcrioup  damage.  The  responsibilities 
of  the  neighbours  would  be  inoroju«ed  by  the  great  ciirrentj^  running 
about  the  earth.  Each  |>erson  had  to  carry  on  his  business  so  aa 
not  to  interfere  with  that  of  anybody  else.  If  people  were 
allowed  to  use  an  overhead  wire  as  a  conductor,  and  pay 
no  attention  to  the  return  conductor,  that  was  a  cheap 
enoueh  system  to  keep  others  out.  The  traction  companies  hod 
not  shown  that  it  was  necessary  to  have  the  single  overhead  wire  ; 
they  hod  not  shown  that  if  that  was  abandoned  there  was  no 
leakage  of  eontinous  currents  to  the  earth.  They  said,  look  at 
America.  The  whole  success,  contended  tho  counBel,  in  America 
simply  meant  that  it  was  cheap  enough  to  keep  out  better  systems 
if  it  was  only  allowed.  The  committee  was  asked  to  protect 
nothing  but  tho  single  overhead  wire  system — the  crudc:*t  atid 
earliest  motho<i.  Dr.  Hopkinson  hnd  given  evidence  that  Mcf«!<r^'. 
Mather  and  I'latt  were  proimrod  to  carry  out  theoverhejid  douhle- 
troUoy  system  free  from  all  objccbione,  at  a  price  which  did  not 
differ  by  £2(Xi  on  the  whole  from  tho  price  [>er  mile  of  the  ninglo- 
trolley  Byetem,  and  that  if  they  were  allowed  that  mode  of  com- 
plete insulation  they  would  be  permitted  to  use  double  the  prensuro, 
about  600  volt*i ;  that  would  come  to  something  liko  CO<M»  or  t'7(H> 
less  than  the  crudest  system.  That  gentleman  had  been  tho  first 
to  give  attention  to  tho  matter,  and  he  f»|K>ke  with  authority  not 
Burpassod  by  any  other  Entjltsh  engineer.  They  «aid  it  was  iMsr- 
foctly  practicnblo  at  small  ox(>en«o  to  give  protection  to  tlieir 
.  neigribours.  The  evidence  Hhowo<l  that  tho  double-trolley  systoui 
was  practicnlilo,  and  needd  noindnlgonro  such  us  that  indutgenco 
would  give  :  but  they  objectc*!  to  ovorhcml  wiios.  There  wxvs  no 
satisfactory  evidence  that  if  one  wire  wa«  used  in  a  con- 
duit the  use  of  another  would  cause  any  groat  increase  in 
price.  Mr.  Siemens  had  said  that  tho  Budapest  line  was 
successful,  and  that  blanks  had  been  left  because  it  had 
not  been  worth  while  troubling,  but  that  it  was  perfectly  easy  to 
overcome  the  difficulties.  If  the  local  authorities  would  not  allow 
overhead  wires,  the  question  was  oj?  to  the  use  of  two  wires  in 
a  conduit.  It  was  ridiculous  that  the  inttu^jerable  diinculty  of  a 
14ft.  gap  mentioned  by  Mr.  i'rompton  could  influence  legislation. 
The  only  system  that  asked  for  that  was  the  single-trolley  method, 
because  the  single  underground  conductor  was  no  more  sorious 
trouble  or  difficulty  than  tlie  double  trolley  system.  It  was  a  case 
where  electric  traction  did  not  need  teginlation  ;  it  could  be  done 
either  by  accumulators,  by  the  doublo-troUey  system,  or  under- 
ground ;  but  he  would  say  more,  there  were  other  svstems — closed 
conduit— that  would  have  a  chance  if  the  cheap  and  nasty  was  not 
allowed.  Coming  to  consider  the  railway  \rire!*  and  tho  working 
by  current  now  of  imftrumente  themselves  or  the  checks  to  prevent 
accidente,  counsel  said  that  the  objoction  to  tho  traction  aisLurb- 


ance  woe  that  it  was  very  Wolent  for  a  short  distance.  Now  the 
block  wires  for  tho  inptruments  were  carried  onlj*  for  a  short 
distance,  and  would  not  be  under  the  influence  of  earth  current*, 
unless  owing  to  severe  magnetic  storms.  It  was  not  denied  in 
regard  to  disturbances  in  signal  wires  that  the  railway  companies 
would  be  interfered  with  if  they  did  not  take  steps.  Could  tliey 
80  protect  themselves,  though  at  small  cost,  so  that  those  people 
should  be  allowed  that  indulgence?  Why  should  any  of  the 
coat  be  thrown  ufx)n  the  railways?  The  traction  comijanies, 
to  lessen  their  cost,  wished  to  put  it  on  the  railways.  Why  should 
that  be?  The  rnilways  said  that  they  would  be  put  from  a 
position  of  compnrative  security  to  one  where  they  would  have  to 
exercise  continual  vigilance  againsDa  dangerous  enemy.  Suppose 
they  duplicated  their  wires,  they  would  have  to  watch  and 
maintain  them  in  a  state  of  etJiciency  and  resjjonsibility  that  had 
never  been  [>ut  upon  them,  and  unless  that  was  done  there  would 
be  the  enen^y  ready  to  in^t^iiitly  vop  in  and  make  the  signals 
wrong  to  the  daTtger  of  the  public.  If  both  used  insulated 
returns  one  might  make  a  slip^  hut  nn  accident  to  both  would 
hardly  occur  at  the  fame  time.  If  traction  companies  worked 
with  a  complete  return,  and  the  railway  com|>anieB  took  nil  pre- 
cautions to  prevent  interference,  in  the  case  of  accident  in  the 
working  of  tho  tramways  the  railways  would  be  restored  to  a 
degree  of  safety.  Until  that  was  done  he  submitted  that  the  rail- 
ways would  not  be  in  a  reasonable  degree  of  safety.  With  regard 
to  the  use  of  a  common  return,  or  tne  earthing  of  a  wire  some 
distance  away,  he  directed  attention  to  the  remancs  of  Mr.  Spagno- 
letti  on  that  |>oint.  The  counsel  then  referred  to  the  ownership 
by  railways  of  gas  and  water  (jijies,  and  urged  that  by  connecting 
the  negative  \x>\e  of  the  dynamo  to  the  water-majns,  corrosion 
would  bo  sot  up  between  tho  latter  and  tho  goemains  and  injure 
all  the  railway  structures.  The  railway  companies  askod  that 
what  was  given  at  Bolton  should  be  given  as  a  regular  protection. 
According  to  that,  electric  currents  should  be  so  constructed 
and  tramways  so  worked  as  to  prevent  any  injurious  efTects 
by  leakage  or  induction  in  the  wires  of  railway  companies.  Clausea 
to  that  effect  wore  what  tho  railway  companies  dej>ired  to  be 
inserted. 

BCr.  Balfour  Browne,  on  behalf  of  1*2  large  cor[>orntions,  observed 
that  they  would  bo  neriously  atl'ected  by  the  legislation  pro^x)sedoci 
the  other  side,  Tho  corporations  owned  about  £'2,0lXI.0()O  of 
tramways,  and  could  piirchai>c  the  Other  line«  at  the  end  of  'Jl 
ye»»rs.  About  i)l'),<MMV>(>l)  in  sovereigns  hod  been  s[:>ent  on  tram- 
ways,  aL^aiast  £:l,r>fM>,<)ilMJ.  of  which  many  were  f»a[>er  sovereigns, 
on  telepliony.  Mr.  Pember  had  mentioned  the  number  of  mcssagea 
nent,  but  there  were  .j(K>  0<K»,l>K}  passengers  carried  on  the  tram- 
wavfl.  Tramway  tmrtion  wns  far  more  imfxirtant  than  telephony, 
and  the  town  clerk  of  WnU.'ili  had  stated  that  the  Torporation 
would  rather  renounce  telef)hony  than  traction.  Not  only  had  tho 
telephone  clause  stood  in  the  way  of  electric  traction  at  Birming- 
ham and  Salford,  but  also  at  (ilo^gow.  where  the  Corporation,  not 
knowing  the  effect  of  the  clause,  asked  and  obtained  electric 
powers  in  1891.  In  the  co-^e  of  the  latter  no  firm  would  undertake 
the  responBibility  of  the  clause.  Mr.  Sinclair  hod  oflmittod  that 
the  system  of  working  of  the  tole[)hone  company  did  debar  an 
increase  of  traction.  Was  the  coinmittoe,  he  ofikod,  going  to  give 
such  protection  when  mitlions  wantc<J  electric  traction?  Quoting 
from  the  decision  gi^^en  m  the  case  of  the  Leeds  tramway,  he  said 
that  the  decision  by  Mr  Kekewieh  was  in  favour  of  the  tramway 
and  against  the  telephone  company.  It  was  hold  distinctly  that  tho 
IjOeds  company  havinggot  their  tramway  under  a  provisional  order, 
had  an  absolute  right  to  the  uao  of  the  oat  th  for  tho  return  current, 
even  if  timt  wo-s  injurious  to  tho  telephone  com[>any.  Tho t  was 
the  law,  and  the  tolephone  and  railway  com[>aniefl  asked  the  com- 
mittee to  reverse  it.  If  Mr.  Sinclair  was  right,  it  was  im[>05siblQ 
with  cheap  traction  by  electricity  for  the  telenbono  company  to 
continue  its  present  system.  Ho  claimed  for  the  cor[ioiations  an 
abnolnte  right  to  use  ©irth  returns.  If  they  ha<)  a  provisional 
order,  notwithstanding  tho  lelophones  they  ought  to  proceed.  It 
was  absolutely  tho  caaa  that  the  telephone  company  could  make 
their  syHtem  etiicient  by  a  metallic  return,  by  the  twisting  of  tho 
wires  to  prevent  induction.  It  was  extraordinary  that  tho  tele- 
phone company  should  only  do  it  where  it  was  com[>olled,  whilst 
tho  Po:*t  Ofhco  had  adopted  a  complete  metallic  system.  Mr. 
Forbes  had  said  that  in  Liverpool  and  other  towns  it  was  likely 
that  a  metallic  return  should  he  adoptod.  and  that  that  would  bis 
neoe*»Aary  al^o  where  traction  was  about  to  be  mlopto^l.  Lord 
Kcl\ in  had  practically  admittetl  that  tho  double-wire  rtystem  was 
necesKiiry  ;  ho  hsul  snid  that  tho  ilii*turbance«  in  Ijondon  wore 
fMirtlydueto  the  telegraphs  and  partly  to  the  teloiihono  wiro« 
themselves.  Why  did  tho  teleplionu  intorostH  come  and  ask  for 
protection  against  electric  Irnclion  when  thoy  had  to  protect 
themselves  against  themselvof*  und  against  telegraphy?  Mr. 
PrcGCO  hod  said  that  he  did  not  think  a  telephone  circuit 
won  complete  or  perfect  until  it  was  on  a  metallic  circuiti 
and  that  ultimat-ely  tho  metallic  system  was  cheaper.  Mr. 
Swinburne  and  Mr.  Crompton  had  stated  that  it  was  im- 
possible to  insulate  tramways  so  as  to  make  them  really 
decently  insulated.  On  the  other  hand,  Sir  Frederick  Bram- 
well  and  Prof.  Dewar  had  had  no  exi^erience  in  that  matter. 
Mr.  Siemens,  who  had  tried  to  introduce  the  Budapest  system  at 
Bradforrl<  had  said  that  there  would  bo  no  dilliculty  of  doing  so  in 
tlie  outlying  districts.  The  counsel  stated  that  it  was  not  m  the 
latter,  but  in  the  towns  where  it  was  desired  to  adopt  electric 
traction.  Those  three  practical  men— and  there  was  no  evidence 
on  tho  other  side  except  that  it  had  been  done  at  Budapest— said 
that  it  wa«  impossible  to  insulate  the  returvi  ^-a.  \.v»xcch'«4'v. /Vc*. 
difficulty  of  induction  according  to  Mr,  SwVxOci^^^^R^*^^*^^ 
tho  relative  i)ot^ition  of  the  conductors,  aft*X  ^^^^^^fiViV^B^ 
*  "induction  V(O^xV^\As^^.^i^Va^c»\fcx^'^i.'^'0wa  xxfcvaw-'^  \RK\»Bta 
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more  easily.  Thus,  even  if  leakAge  was  to  some  extent  prevented, 
induction  would  Htill  take  plnce,  or  the  very  thin^  thnb  happened 
in  Loodfl.  The  telephone  companies  could  protect  thomsclvea,  but 
che  electric  traction  interests  could  not,  yet  the  former  a.«kod  the 
committee  to  pat  that  clause  upon  the  latter  to  prevent  electric 
traction  !  Lord  Kelvin  had  thought  it  possible  that  the  traction 
companies  mi^ht*  work  with  one  insuhitcKl  and  a  grounded  return, 
and  that  the  latter  might  arrunj^e  their  ap[iaratu8  bo  as  not  to 
interfere  with  the  telephones.  That  was  without  an  in^ulate^l 
metallic  return,  and  that  was  being  done  at  Blackpool  without 
injary  to  the  telephones.  If  that  was  so,  and  l^rd  KeUin  a£»r©ed, 
what  other  expense  were  the  traction  coinpixnioa  to  be  put  to  when 
a  rearrangement  of  the  wires  would  remedy  the  matter?  Mag- 
netic disturbances,  as  had  been  pointe<l  out,  wore  as  injurious 
88  traction,  and  were  the  traction  mterests  to  bo  put  to 
serious  ovpcnse  for  what  was  naturally  done  by  earth  currenU? 
The  WttUttll  disturbances  had  beon  o%orcome  at  trifling  expense, 
and  were  the  traction  people  to  bo  put  to  the  extra  expense  of 
JE4,00<)  per  mile?  Mr.  t^ingdon  had  said  that,  uimrt  from  electric 
traction,  he  would  recommend  the  use  of  metallic  returns  ;  whibt 
Mr.  Spa^oletti  assorted  that  so  long  as  the  insulation  stood  there 
would  be  no  interference.  As  to  eloctrolvtic  action,  it  was  all 
nonsense,  and  until  Mr.  Preeco's  remarks,  the  gas  and  water  com- 
panies  were  i|uito  silent  on  the  matter.  Mr.  Henkit  and  Mr. 
Crompton  had  not  found  any  puoh  action,  whilst  the  I'rer'ton  ca?c 
had  been  disposed  of  by  Major  Cardew.  Wo*  there  anything  in 
it?  There  was  not  a  word  of  truth  in  the  assertion  that  an 
attempt  was  being  made  to  introduce  a  bad  system  of  electric 
traction.  Mr.  Justice  Kekewich's  decision  was  that  the  system 
was  the  best  yet  discovered.  That  was  the  system  Mr.  Moulton 
condemned.  The  corjwrations  had  not  decide<l  what  system  to 
adopt ;  what  they  wanted  was  a  free  hand  to  introfiuco  any  system 
which  was  riRht  and  good.  They  did  not  want  a  clause  that  would 
eive  power,  as  did  that  of  the  telephone  company.  Mr.  Pembor 
had  said  it  was  a  question  of  telephones  against  the  whole  elec- 
trical world.  He  (the  counsel)  sain  that  the  remedy  was  obvious. 
First,  to  get  efficient  telephones  there  must  be  a  metallic  circuit : 
but  he  was  not  going  to  sny  that  traracars  should  bo  run  without 
proper  precautions.  He  thought  Mr.  Preece's  su^^et<tion  Fiiir  uud 
reasonable:  he  had  said  that  the  remedy  with  telephones  was  to 
adopt  metallic  circuitH  ;  with  block  signals  it  was  equally  simple^ 
but  with  tramways  it  was  diObrent  ;  he  said  that  the  use  of  tho 
earth  by  tramways  should  be  subject  to  tho  supervision  of  the 
Board  of  Trade  and  the  concurrence  of  the  Postmosterdeneral. 
The  counsel  would  protest  against  tho  adoption  of  insulated 
metallic  returns  to  protect  the  telephones.  If  such  a  clause  was 
poftsod  it  would  stand  in  the  way  of  ail  electric  traction,  and  woald 
be  a  serious  detriment.. 

Mr.  C.  A.  Cripps,  in  tho  interest  of  the  eloctric  traction  com- 
paniesi  said  that  the  latter  had  never  used  an  earth  return,  and 
that  they  did  not  desire  to  do  .«o.  Tho  question  was  as  to  tho  use 
of  an  insulated  or  an  uninsulated  metallic  return.  Tho  clause 
tho  traction  companios  proposed  was:  "The  company  shall  upc 
metallic  returna  and  in  working  their  system  shall  take  such 
reasonable  precautions  as  tho  Board  of  Trade  m-^y  direct  for 
provonting  interference  with  any  properly-constructed  insulated 
metallic  circuit  of  any  railway  or  telephone  company  and  for 
preventing  electrolytic  action  on  gaa  or  water  [himjs. "  Tho  com- 
mittee wouhl  observe  that  the  basis  of  the  clauj^o  was  that  the 
railway  and  tolophonos  should  use  a  properly-insulated  metalilic 
circuit,  but  if  they  did  they  were  subject  to  tho  liability  of  tho 
traction  companies  to  use  a  metallic  return  :  the  latter  to  bo 
subject  t-o  the  Board  of  Trade  to  work  the  lines  so  t\t  not  to  inter- 
fere with  tho  railway  or  telephone  system,  and  ulso  [irevent  any 
electrolytic  action  on  gas  and  water  pipes.  All  the  scientific 
evidence  pointed  one  way.  As  to  electrolytic  action,  the 
traction  companies  did  not  believe  in  tho  difScultios  that  it  was 
said  would  arise  from  electrolytic  action,  and  thoy  wero  willing  to 
prevent  it  under  tho  direction  of  the  Board  of  Trade.  The 
traction  companies  might  aObct  telephones  or  railways,  but  they 
did  not  desire  to  do  so,  and  they  wished  to  be  protected.  The 
views  of  Mr.  Preece  bad  been  confirmed  by  all  witneasei  irre- 
spective of  side,  and  his  evidence  harl  practically  been  put  in  the 
proposed  clause.  Tho  traction  companice  only  used  the  earth 
accidentally — that  was,  a  certain  amount  of  leakage  went  to 
earth.  Mr,  Preeco  had  laid  the  greatest  stress  upon  accidental 
returns  and  earth  returns  in  tho  ordinary  way  ;  he  had  not  con- 
sidered it  necessary  to  absolutely  insulate  tho  railway  rcturnn  ;  but 
he  thought  that  tramways  could  use  tho  earth  accidentallv  with- 
out disturbing  the  telephones.  If  the  telephone  people  said 
that  tho  traction  system  must  bo  insulated,  that  was  in 
the  nature  of  protection ;  but  if  a  first-class  system  of 
telephony  was  desired,  it  was  admitted  that  metallic  returns 
must  be  used.  The  experience  of  Mr.  Siemens's  firm  in  all 
parts  of  tho  world  could  not  bo  discarded,  and  that  sup- 
port^ che  contention  that  the  metallic  circuit  system  was  the 
Mst.  Lord  Kelvin  hod  admitted  it,  and  nearly  all  witnesses 
af^reed  that  in  future  a  metallic  service  must  be  provided  in  all 
large  towns.  The  best  system  was  admitted  tK3  bo  an  underground 
systom,  and  to  have  that  it  was  necoe«ary  to  have  a  metallic 
system.  There  was  a  Treasury  minute  which  stated  that  no 
further  license  would  be  given  without  the  use  of  a  metallic 
system.  So  far  the  Post  Office,  the  Treasury  minute,  and  the 
electrical  interests  agreed  that  a  metallic  service  should  be  intro- 
daoed,  and  that  was  the  only  way  to  get  an  cHicient  aorvio*.  It 
had  been  urged  that  there  would  bo  a  complete  standstill  if  a 
change  was  made:  yet  in  London,  where  there  were  no  electric  tram- 
ways, Mr.  Oaine  had  said  that  the  corojiany  were  substituting  the 
mot-'illic  Hystcm  for  the  return.  Of  courfic  that  ret^uirotl  time. 
The  evidence  of  Mr.  P^nnott  was  uncontradicted  :  he  said  that  a 


bettor  and  raotallic  return  system  could  be  erected  practically  m 
cheap  OS  a  sincle-wiro  exchange.  There  was  not  an  authority 
gi-oattr  than  Mr.  Bennett  in  the  United  Kingdom  ;  the  latt«r 
would  advocate  a  metallic  circuit  if  a  new  system  had  to  be 
devised,  and  he  was  a  far  greater  authority  than  Mr.  Gaine. 
That  evidence  had  been  corroborated  by  Mr,  Crompton  and 
others.  The  cost,  too,  was  not  oppreciably  more  with  a 
complcto  metallic  circuit  exchange,  and  was  less  by  usinf? 
a  single  return  for  a  number  of  wires.  Traction  com- 
fjanics  would  interfere  with  the  telephones  without  the 
latter  used  a  metallic  syptcm.  That  had  oeen  shown  ut  Leeds 
and  in  Houth  Stairordshtie  :  at  the  latter  the  local  authorities 
intervened  between  the  parties.  The  traction  companies  would 
interfere  with  the  telephones  and  telegraphs,  and  if^  that  was  to 
say  that  there  was  to  be  no  development  of  traction  in  England 
without  tho  adoption  of  the  Budapest  system,  all  tho  evidence 
concerning  that  line  was  that  it  could  not  bo  introduced  in  towns. 
The  committoe  must  cither  let  tho  telephone  companies  go  on 
destroying  electric  traction  altogether,  or  if  the  latter  was  to  have 
any  development,  a  system  must  be  introduced  that  would  give 
fair  protection  to  telephone  companies  and  give  electric  traction  a 
chance.  As  to  railway  signals,  the  traction  people  had  said  that) 
they  could  not  guarantee  jmrfoct  insulation.  Dr.  Hopkiason  had 
pointed  out  that  unless  tho  railway  signalling  apparatus  was  insu- 
latwl,  [Mirfect  safety  could  not  be  obtained.  The  railway  com- 
Ijanies  must  insulate  their  system,  they  musttaketho  responsibility; 
and  really  that  was  apart  from  electric  traction.  Even  if  electric 
traction  was  stopped  the  railways  must  protect  themselves,  and 
according  to  the  evidence  no  committee  could  sanction  any  electric 
system  without  the  railways  absolutely  insulating  their  signal 
wires.  If  they  did  not  they  would  not  get  the  protection  necea- 
Hary  for  safety,  and  scientists  agreed  that  they  must  do  so. 
Coming  to  consider  electrolysis,  the  counsel  said  that  the 
difficulty  could  be  met  easily.  Mr.  Preece  bad  said  that 
alternating  currents  would  not  afiect  the  pipes ;  Mr.  Swin- 
burne had  explained  that  by  connecting  the  negative  to 
the  rnpes  all  electrolytic  action  would  cease.  Major-General 
W'ebbor,  who  had  given  special  attention  to  the  subject,  agreed 
with  them,  and  said  that  the  matter  could  be  treated  with  in- 
djtforenco.  The  traction  companies  agreed  that  it  was  a  point 
that  deserved  careful  attention,  that  it  had  been  much  exaggerated, 
tliat  they  would  have  no  difficulty,  and  wero  quite  willing  to  be 
under  the  direction  of  tho  Board  of  Trade  in  order  to  (nrevent 
electrolytic  action,  otherwise  they  would  not  have  put  that  in  the 
pn:>[x>8ed  clause.  The  traction  companioi  only  wanted  their 
[K>^ition  to  bo  fairly  considered,  and  thought  it  would  be  obtained 
by  soino  such  clause  iu4  they  proposed,  and  which  appeared  to  be 
founded  u[X)n  tho  evidence  either  by  the  traction  or  the  telephone 
companies. 

Bir.  S.  Pope.  U.C,.  in  tho  interest  of  the  gOH  and  water  com- 
iHvnia**,  obsorvefi  that  in  tho  clause  proposed  by  tho  traction 
companies  it  only  said  '*  raotallic  returns,"  not  continuously 
inMilatcd  return}^.  That  clause  might  be  paraphrased  that  "this 
committee  rccocnmcnds  that  traction  interests  should  do  as  they 
are  doing,  and  that  tho  c^neetion  of  what  restriction  should  be 
impOMMl  upon  thorn  i'hoald  be  referred  bock  to  tho  Boord  of 
Trade."  He  thought  it  was  an  ingenious  method  of  tempting  the 
committeo  not  to  give  any  clause.  He  proposed  to  ask  definitely 
thiit  the  committee  should  recommend  that  in  all  future  granbi 
of  statutory  powers  to  use  electricity,  insulated  metallic 
returns  should  bo  re(piircd  as  a  condition  of  the  user.  It 
seemed  hard  that  a  railway  company  should  be  compelled 
to  S[)end  money  in  protecting  themselves,  but  the  gas  and  water 
uouqwiiiieH  nil  over  the  country  could  not  protect  themselves 
against  the  danger  of  electrolytic  action.  In  the  opinion  of  one 
eminent  scientist,  that  could  only  be  effectually  guarded  against 
by  the  use  of  insulatod  returns.  The  question  was  a  public 
question  all  round — whether  in  the  interest  of  the  general  com- 
munity any  restriction  should  bo  put  on  electric  traction  to  as  to 
ensure  .public  safety.  Claa  and  water  companies  wero  not  merely 
private  enterprises.  The  leakage  from  uninsulated  mot&Uic 
circuits  might  create  corrosion,  additional  risks  of  explosion, 
floods,  etc  ,  that  were  public  inconveniences.  A  gas  explosion 
was  not  merely  the  intorest  of  tho  company  ;  it  was  a  public  risk 
and  danger  just  exactly  as  was  interference  with  railway  signaliv 
Absolute  certainty  could  only  be  obtained  by  enacting  that  the 
return  current  should  be  entirely  insulated,  and  they  asked  for 
that.  The  counsel  did  not  attach  the  least  importance  to  what 
had  been  found  at  Blackpool  or  elsewhere.  There  was  no  ex- 
perience in  this  country  on  the  matter,  but  in  the  Unite<i 
States  one  of  the  burning  questions  was  that  of  electrolytic 
action.  According  to  the  papier  handed  in  by  Prof.  Dewar,  it  wee 
impossible  to  provide  against  it.  The  danger  of  corroeion  to  gu 
and  water  pipes  could  not  be  detected  :  it  was  a  hidden  eourceof 
danger  that  ought  to  be  provided  against ;  ib  was,  as  Prof.  I>ewar 
hod  put  it,  an  additional  aid  to  the  natural  causes  of  corrosion,  and 
he  know  of  no  altoruativo  than  perfect  insulation.  Was  the  oom- 
miltee  prepared  to  runthe  public  risk  that  such  a  d anger necoeaarily 
involved  by  the  proposal  of  the  clause  before  them?  There  was 
no  reason  why  tho  risk  should  be  run.  It  was  urged  that  if  traction 
wan  put  under  the  snmo  restriction  orf  electric  lightinir,  it  would 
prevent  its  extension.  But  if  the  double-trolley  aystcra  was  not 
adopted.  Sir  Frederick  Bramwcll  hod  Baid  that  it  would  be  as  easy 
to  put  two  conductors  in  a  conduit  as  one.  The  question  for  tho 
committee  waii  whether  the  nsk  ought  to  be  run  when  it  could  be 
avoided.  The  gas  and  water  comiHinies*  proposal,  as  a  clause,  wee 
to  the  effect  that  an  insulated  return  should  be  used,  and  nothing 
[Kjrnntted  to  be  connected  to  tho  earth. 

Mr.  Wallace,  Q.C..  sitid  that  if  in  thcdeliboratiODSof  theoominittee 
ib  wag  thought  that  anything  shonld  bo  done  to  affect  the  otMni 


tfit  ELECTHiCAt  ENGINEI:R,  JUNE  30,  1893. 


66i 


lijrht  companiee,  the  latbor.  who  had  held  aloof  from  the  en()uiry, 
should  be  pverniitt^xl  to  appear  before  the  committee. 

la  reply,  ilm  Ch*lrm«o  said  that  if  ihatwoH  done  tliey  would  bo 
informed. 

Thifl  concluded  the  eni|uiry  previous  to  the  issue  of  the  report  of 
the  committee. 


COMPANIES'  MEETINGS. 


ELECTRIC  AND  GENERAL  INVESTMENT  COMPANY^ 
LIMITED. 

The  fourth  ordinary  meeting  of  thi*»  Comvnny  wai»  held  at  Win- 
chester House  on  Tuesday,  Mr.  Ueorge  Herring  in  the  chair. 

After  exprcAsin^  great  regret  at  the  Heath  of  the  former  diatr- 
man  of  thoCompiny,  the  late  Duke  of  Marlborou[;h,  the  Clialnn&n 
proposed  the  arlofttion  of  the  report.  He  stated  that  theauthoriwed 
capital  of  tho  Com[>any  was  £*2<X),»X)0,  and  the  cubBcribed  capital 
waa  i'HMJ.CHXl,  but  the  paid-up  ciipital  was  only  ftflJ/Xjf). 
That  WI18  why  they  had  been  enabled  to  make  the  dividend 
I  hey  recommended.  They  had  invejated  the  rci»erve  fund 
belonging  to  the  holders  of  the  founderfl*  shares  in  a  manner 
which  they  believed  would  prove  advanCaf^eous  to  that 
aeotion  of  their  profirietors  ;  and  the  reserve  fund  of 
the  ordinary  shareholders  waa  invested  in  the  business  of 
the  ('omi*any.  Their  inveetmentM  were  taken  at  cost,  but  they 
had  ma<le  an  estimate,  and  they  were  convinced  that  they  were 
worth  tho  sum  shown,  even  at  the  present  denressed  prioen.  In 
the  three  years  ^ince  tho  ('ompany  was  e8tai>lishe<l  the  share- 
holders had  received  in  dividondH  nearly  l'3^.  6d.  on  every 
sovereign  they  had  paid  to  the  (*ompany*  and  the  amount  tranfi- 
ferred  to  reserve  fund  represented  another  lOs.  The  mere  fact 
that  they  were  receiving  a  diWdeud  of  '2o  |jer  cent,  for  tho  pant 
year  showed  that  it  wa«  more  or  leas  8()eculative,  and  when  a  bad 
year  came  ho  ho|iod  they  would  not  reproach  tho  Board.  If  there 
wore  prosporoutj  yoarw  the  public  mijfht  fool  inclinod  for  electrical 
investments,  and  they  had  one  which  they  would  brin^  out, 

Mr.  J,  B.  BraltliwAUe,  Jan.,  acconded  tho  motion,  which  was 
adopted,  and  tho  dividend  rocomroentted  was  approved^ 


BUSINESS  NOTES, 


Thre*-Wlro  Patenta.  — The  Brif^^hton  iVj^foration  have  signud 
an  ag^reemenb  for  tho  (layraent  of  royalties  on  the  three-wire 
aystem. 

■mUng. — The  Enlinj;  Locid  Board  rotpiiro  tcnderM  by  'l"ly  •'»  for 
a  central  electric  station.  Particulars  will  be  found  in  our  ridver- 
tiAemont  columns. 

IsUngton.— Applicjitionfl  for  the  post  of  electrical  engineer  t{) 
St,  Mary's,  lelincton,  must  bo  sent  to  tho  ve«try  clerk,  Upi>er- 
streot,  N.,  by  July  5. 

City  of  London  Company.— iiottors  of  allotment  in  tho  (.'ity  of 
Ijondon  RlocUic  LiijhliniJf  Company,  LimlLod,  isMuo  of  'if>,(M)0 
preference  Hharc<^  have  boon  posted. 

Kaatorn  Kxtonslon  Company.— Tho  Uiix^ctors  have  doclarod  an 
interim  dividend  for  the  uimrter  endinj^  March  31  last  of  'is.  6iL 
per  nhure.  tax  free,  iMiyablc  on  15th  prox, 

Woatom  and  BrazUikn  Teleffraph  Company.— The  rooeijits 
for  the  iiast  week,  after  deducting  17  \M2r  cent  payable  to  the 
London  Plalino- Brazilian  Compuny,  wore  £t2.476. 

St.  Lake*a. — At  tho  last  meeting  of  the  St.  fluke's  Vestry,  in 
reply  to  a  (]uestion.  the  clerk  Raid  that  a  clause  ha<t  been  inserted 
in  tho  agreement  providing  for  accumulators  sutficient  to  work  the 
electric  lighting  scheme. 

Foreign  Klmoroa.— Shareholders  who  desire  a  full  investigation 
into  tho  iitrairs  of  Elmore's  Foreign  and  Colonial  Priority  (  ompany 
are  invited  to  attend  a  meeting  at  Winchester  House  to-day, 
Friday,  June  ."W),  at  *2  p  m. 

Thomson-Houston.- Mr.  Tiraff- Baker  has  left  the  Thomson- 
Houston  Company  to  devoto  his  time  to  tho  Electric  and  Oeneral 
Contract  Company,  of  which  he  is  managing  ilirector,  and  to 
undertake  the  financing  and  construction  of  electric  traction  lines. 

London  Eleotrlo  Railways. — Tho  Bill  for  the  proposed  electric 
railway  from  Waterloo  to  the  City  woe  referred  on  Tuesday  to  the 
Uoopposed  Bill  Committee  of  the  House  of  Lords.     The  City  and 

t  South  London  Bill  was  also  referred  to  the  committee  as  unopposed. 
CHty  and  South  London  Railway  Company. — The  receipts  for 
the  week  ending  June  25  wore  i;7B'»,  t^inst  £747  for  tho  same 
period  last  year,  or  an  increase  of  £1.S.  Th©  total  receipts  for  1H93 
show  an  mcreaso  of  £1,667  over  those  for  the  corresponding  period 
of  18IW. 

pondee.-The  annual  meeting  of  the  Dundee  Ghs  Commission 
was  held  last  week.  Mr.  Jas.  Mitchell,  convener  of  the  Finance 
Committee,  stated,  regarding  the  electric  light,  they  had  nothing 
to  guide  them  yet  as  how  it  would  result  tinancially,  but  ho  moved 
that  the  present  rate  of  5<1.  per  Board  of  Tragic  unit  be  continued. 

North-Eastorn  Telephone  Company.  Ltnklted.  —This  Company 
baa  been  registered  by  Waterlow  Broy.  and  Layton,  Limitea, 
Birchin-lane,  E.C.,  with  n  capital  of  £1,00(J  in  £1  shares.  Object : 
To  carry  on  the  business  of  a  telephone,  telegraph,  and  electric 
liftht,  boat,  and  power  dupply  company.    Table  A  mainly  ftppli>)n. 


Belam  (Braill). — Tenders  are  required  for  lighting  by  gas  or 
electricity  the  city  of  Bolom,  the  capital  of  (iram  Parn,  Brazil,  by 
contract.  The  conditions  of  contract  and  all  particulars  may  bo 
had  on  application  to  the  Brazilian  C^onsulate,  6,  ifrcat  Winchester- 
street,  London,  E,C.,  or  at  the  Consulates  of  Liverpool  and 
<Ilapgow. 

Bolton.— The  sub-committee  of  the  Cfos  Committee,  who  have 
in  hand  the  question  of  electric  lit^hting  in  Bolton,  held  another 
meeting  last  week,  when  certain  netailm  in  regard  to  the  under- 
taking were  conBidere<l  and  advanced  a  stage.  It  is  expected 
that  by  the  next  Council  meeting  the  information  on  the  subject 
in  rp^ard  to  the  coinmittco's  proposals  will  bo  complete. 

Bcriot'fl  Hospital  Sohool. — The  govornora  of  tho  (■ooi^e 
Heriot's  Trust  have  decided  to  erect  a  new  examination  hall  for 
the  Heriot's  Hospital  School.  The  building  will  be  heated  and 
vcntUtiled  by  st-eam.  and  lighted  by  electricity  from  the  present 
technical  department  of  the  school.  The  desii;n  is  by  Mr  Donald 
A.  Oow,  arnhitcct  and  su[»erintendent  of  works  to  tho  Trust,  and 
the  building  is  to  be  rewly  for  use  by  the  end  of  the  see^ion 
lsOS-i>4.     The  cost  will  be  between  £S.(MJ(>  and  £9,0(i0. 

West  Afiioan  Telegraph  Company.— The  revenue  for  the  year 
amounted  (o  i:GO,OJ-_'.  Us.  'id.,  againut  which  £'20.018.  14s.  8d.  is 
chargoil  for  ordinary  cx[>onsos,  £1.S,1M>4.  3s.  7d.  for  expenditure 
relating  to  ro(»airs  of  cables  etc.,  and  £802.  If)s.  3d.  for  income 
tax,  leaving  a  balance  of  £26,1^^7.  5s.  8d.  From  this  amount  is 
deducted  £23,7*36.  15s.  lOd.  (being  for  interest  on  debentures 
£13,060.  28  6d.,  and  for  sinking  fund  £10  666.  I3s.  4d.),  leaving  a 
balance  of  £2,410.  9e.  lOd.,  which  it  has  been  decided  to  oarry 
forward. 

Paddlngton. — The  raception  of  tho  accounts  of  the  Metropolitan 
hlectric  Supply  ('Omi»any,  Limited,  formed  a  subject  of  discussion 
at  the  Patidington  Vestry  aa  to  the  wistlom  of  tho  Vestry  in 
declining  to  carry  out  the  supply  of  electric  light.  It  appears 
that  after  two  years*  work  the  company  had  made  a  profit  of 
2  l>er  cent.  Colonel  Barchard  congratulated  tho  Vestry  in 
(Icctining  to  embark  on  the  enterprise,  as  some  members  desired 
to  do.  The  result  was  that  the  Vestry  hod  got  its  money  and  the 
comjiany  the  electric  light.  At  present  the  company  hod  only  *J97 
customers  in  Paddington. 

United  River  Plate  Telephone  Company.— Tho  report  for  the 
year  ending  March  HI  stntes  th\t  after  deduction  of  ex|)en8ee  in 
the  Kivor  Plate,  loss  on  exchange,  debenture  interest,  and  other 
Ixindon  charges,  tho  Directors  state  that  the  year's  working  has 
enabled  them  to  write  ofT  £768,  the  balance  of  taxeii  fln8(>cnso 
account,  £2,7'i8  for  Iwid  and  doubtful  debts,  and  to  carry  £3,000 
to  ilcprvcieition  and  renewal  fund.  Thuro  then  remains  a  balance 
of  C.VtO.  incrcai*ed  by  £."*G5  brought  forward  from  the  previous 
year  to  £90.'>.  Since  March  31  last  tho  business  of  the  Company 
has  kof>t  pace  with  tho  general  improvcraont  in  afToirs  in  tho 
Argentine  Republic. 

Metropolitan  Asylnms. — Tho  Sn)all-}}ox  Hospitals  C-ommitteo 
of  Lhc  .Metropulitati  AMylums  Board  liwt  Saturday  reported  recom* 
mcnrling  that,  subject  to  tho  approval  uf  the  Local  (rovornmenb 
Honrd,  tho  C'$timato  of  MepHrs.  l.*atimor  Clark,  Muirhcad,  and  Co., 
of  2;i,  Kegcncy-street,  Weijtminster,  S.  W.,  for  the  supply  and 
erection  of  a  telephone  syst-em  at  the  (iore  Farm  Hospital^  in 
uccordanoo  with  a  si>ecification  proparerl  by  Dr.  J.  Hopkinson.  be 
iiccopt4Klat  the  sum  of  £'J70.  This  was  agreed  to.  Tho  following 
is  a  list  of  the  estimates  received  from  the  other  selected  tirms  : 
L'on.Molidated  Telephone,  etc.,  Company,  Farringdon-road.  £3*28. 
Kis.;  Messrs.  Spagnoletti  and  Crookes,  Coldhawk  roiuf,  £-((>0. 

Harrogate.— Tho  projected  lloating  of  a  private  company  for 
tho  supply  of  electric  light  for  Harrogate  has  been  abandonocl,  lb 
was  at  first  thought  that  u  local  company  could  be  got  together, 
itnd  with  this  view  meetings  of  the  promoters  were  called  to  tako 
the  initiative  in  the  matter,  but  from  tho  report  of  the  consulting 
electrical  engineer,  the  scheme  would  re(|uire  tin  extensive  floating 
capital.  Thi^  fact  was  laid  before  a  recent  meeting  of  piivate 
supporters,  and  it  was  deemed  that  the  company  could  not  be 
treated.  It  now  devolves  u[>on  the  Cor[)oration  of  Harrogate  to 
tako  action  in  tho  inttttor,  and  thereby  prevent  any  other  company 
coming  in.  The  (juestion  of  electric  lighting  has  already  been 
freely  discussed  in  the  Council. 

Baraet.— A  parhamcntary  jmper  has  been  published  stating  in 
reference  to  the  electric  lightmg  provisional  order,  for  which  tho 
Barnot  Local  Board  has  applied,  in  order  to  keep  out  outsiders, 
that  Lord  Playfair  has  given  notice  of  the  following  amendment  to 
be  moved  on  the  third  reading  of  the  Bill,  dealing  with  this  and 
similar  orders:  **  Barnot  Order,  page  5.>,  line  7,  after  ('any*) 
insert  (*  such  '].  Aftor  Hue  nine  insert  the  following  subjection  : 
•  (5)  Provided  always  that  if  the  undertakers  or  any  such  owner  at 
any  future  time  apply  to  Parliament  to  appeal  or  amend  tho  fore- 
going provisions  in  accordance  with  tho  report  of  a  joint  committee 
of  both  Houses  of  Parliament  (whether  such  report  shall  or  shall 
not  be  retrospective  in  its  rocommondations),  such  owner  or  under- 
takers, as  tho  cose  may  bo,  shall  not  be  entitled  to  oppose  such 
application  except  on  details.'  " 

Lannoeston  (Taamanla)  — Tondern  for  supply  and  erection  of 
electric  lighting  plant  are  invited  fur  the  city  uf  Launceston,  Tas- 
mania.  Sealetl  tenilers,  addressed  to  Mr  C  W.  Rocher,  town 
clerk,  I^unceHton,  TaMnania,  will  bo  received  at  his  office  up  to 
12  o'clock  noon  on  Saturday,  December  'Mi  next,  for  tho  execution 
of  the  following  works  at  and  near  Launcei&tjcvx — ^^vu. -.  V. '^SJoi^ 
supply  and  erection  of  turbines,  are  dynamoA<»  ^^^^^^vI^-Sm^SSc* 
and  all  nocotuuiry  fittings  at  tho  generating  *^**"^^**^,a%^!^  «#:»  "^^w* 
and  erection  of  iwle?*,  Httin^R,  inKViVa.'Uyc^x  '^'^'^^^^L^.jg^iJSM^g^ ^agS-fesa 
supply  and  wocxlvcnx   v\   ^x^  ^a>^  \T»syMa^«*'='^"^ 
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reflocton,  mQterSi  etc.  4.  The  supply  for  carbons  for  arc  lamps 
and  spare  leads.  5.  Maintenance  una  workineof  installation  for 
six  consecutiTo  months.  Plans  and  apecificationa  may  bd  seon  at 
the  office,  where  also  all  particulars  may  be  obtained. 

lAmbetli. — The  Workhouse  and  Infirmary  Committee  of  the 
Lambeth  OuardiAna  have  recommended,  and  the  Board  have 
agreed  to  obtain,  the  opinion  of  Mr.  Preece,  or  some  person  nomi- 
nated by  him,  as  to  the  practicability,  cost,  and  ultimate  economy 
of  lighting  the  Renfrew-road  workhouse  and  inlirmary  by  elec- 
tricity. The  master  of  the  Hackney  Workhouse  had,  it  was  stated, 
readily  »n|jpUe<l  the  committee  with  informntion  as  to  the  advan- 
tages of  the  uac  of  electricity  in  that  institution^  whero  the  lieht 
was  a  complete  sncceas.  Before  the  matter  was  discussed^  the 
Chairmnn,  oddresj^in^  the  chairman  of  the  committee,  said  :  *^  You 
won't  be  mad  enoufi^h  to  propose  this  expenditure  at  the  present 
atate  of  electric  lighting."  Mr.  Mann,  the  chairman  of  the  com- 
mitboe,  said  they  were  only  anxious  to  ascertain  the  expense  and 
expert's  ad\-ice,  for  the  whole  of  Liimboth  only  cost  the  Vestry  £&X 
The  chairman  said  the  extra  boiler  accommodation  would  c(Mt 
£.5,(KX».     Tho  limit  of  the  cost  of  expert's  opinion  is  to  be  £30, 

Xleotrteal  Trades  Union.— The  head  otHco  of  the  Electrical 
Trades  Union  is  now  ri9  and  60,  Chancery-lane.  W.C.;  secretary, 
Mr.  A.  .J.  Walker.  The  union  has  30  branches  and  1  70O  members. 
Anew  branch  has  lately  been  opened  at  Birmingham,  and  branches 
will  be  oj^ened  in  Portemoulh,  Devonport,  Dublin,  Dundee,  Ediii- 
burght  Aberdeen,  Chelmsford.  There  are  numerous  benefits  for 
the  contribution  of  6d.  per  week.  The  following  are  eligible  who 
are  comixjtent  in  one  or  more  of  tho  following  branches:  Armature, 
mapnet,  and  transformer  winders;  erectors  and  tenders;  installa- 
tion linesmen  and  wiremeo,  indoors  and  out ;  battery  accumulator 
makers,  fitters,  and  inspectors ;  telegraph  and  telephone  wiremen 
and  linesmen  faultfindera  ;  instrument  makers  ;  instalUtion  atten- 
dants, land  or  sea;  electrical  traction  employee ;  also  assistants  who 
have  been  employed  for  12  months  and  upwards,  whether  tele- 
graph, telephone,  or  electric  light  construction  and  maintenance. 
The  central  office  is  open  till  5.30  p.m.,  or  later  by  appointment. 

York. — At  laf»t  week's  meeting  tho  Electric  Lighting  Sub- 
committee of  the  York  Corporation  had  under  consideration,  in 
conjunction  with  Prof.  Kennedy,  their  electrical  adviser,  the 
several  tenders  for  the  lighting  of  the  city  by  oleobricity.  With 
the  exception  of  a  tender  from  Messrs.  Crompton,  the  whole  of  the 
tenders  were  from  companies  adopting  the  high-tension  system. 
After  consultation  the  subcommittee  came  to  the  conclusion  that 
the  high-tension  system  would  benefit  tho  city  in  the  future  in  a 
more  efficient  degree  than  the  low-tension  scheme,  and  it  was  sub- 
sequently resolvSl  to  place  that  opinion  before  the  full  committee, 
together  with  the  recomnietiduLion  of  one  of  tho  tenders  for  accept- 
ance. On  the  meeting  of  tho  full  committee  it  was  generally  felt 
that,  before  so  im^tortant  a  (juestion  as  the  adoption  of  a  system 
should  be  decided,  it  would  be  advisable  to  be  m  possession  of  n 
digest  of  the  present  electrical  adviser's  reports,  and  the  moetine; 
was  eventually  adjourned  so  that  the  whole  of  tho  members  could 
be  placed,  as  far  as  iK>sstblo,  in  possession  of  tho  main  features  of 
the  two  systems.  It  is  anticipated  that  the  citizens  will  shorUy 
hare  information  of  a  definite  character  before  thorn. 

St.  Savlonr'a,  London.— At  the  meeting  of  the  Board  of  Works 
lost  week  the  Paving  and  General  I'urjwscs  Committee  retwrted 
that  they  had  received  a  letter  from  the  secretary  of  the  City  of 
London  Electric  flighting  Company,  limited,  stating  that  the 
company  have  purchased  the  freehold  of  the  whole  of  Pitt'splace, 
and  of  the  west  side  of  William 's-court,  and  that  they  proposed  to 
build  a  generating  station  on  the  site  thereof,  and  of  tne  cottages 
to  be  pulle<l  down  ;  also  a  notice  from  the  solicitors  of  the  com- 
pany Htuting  that  tho  com(jany  desire  to  stop  up  Pitt'a-ploce,  and 
asking  for  the  consent  of  tho  Board  to  thoir  doing  ho,  preliminary 
to  an  application  being  motle  to  the  uiiiticeH  for  closing  it  as  a 
highway.  Having  carofullv  conHidcrou  tho  application  and  heard 
a  statement  by  Mr.  Cook,  the  enginoer  and  ninrmger  of  the  com- 
pany, the  committee  were  of  o(nnion  that  the  application  should 
be  acceded  to,  and  recommondeil  that  tho  Board's  consent  should 
be  given,  subject  to  tho  company  making,  at  their  own  expense, 
the  necosNiry  application  to  the  justices,  and  undertaking  to  pro- 
vide an  much  accommodation  for  the  working  classes  to  bo  dis 
placerl  as  will  correspond  with  the  number  of  houHCf*  to  be  pulle<) 
down,  and  that  the  buiiding«  to  bo  erected  for  their  accommwla- 
tion  shall  not  exceed  throe  lioors  in  height.  Tho  reijort  of  tlio 
committoe  was  adopted. 

Newport.— At  aftf>ecial  meeting  of  the  Newj^Hirt  City  Council, 
the  subcommittee  of  the  Parlinmontary  Committee  on  electric 
lighting  reported  in  favour  of  the  adoption  of  the  high-tension 
oltorniitinj'-current  transformer  system  as  being  generally  the 
most  suitable  for  large  and  straggling  districts.  "Hiey  also  recom- 
mended the  appointment  of  an  electrical  engineer  in  order  to  pre 
pare  pUna,  specifications,  and  estimates.  The  installation  should 
be  capable  of  supplying  the  current  in  tho  first  instance  to  the 
whole  of  tho  borough  on  the  wostorn  side  of  the  ri\*er,  but  the 
central  station  in  Friar  a  Field  should  bo  so  planned  that 
the  necessary  space  would  be  provided  for  the  machinery 
rec^uired  to  extend  the  supply  to  the  eastern  district. 
This  report  was  adopted,  but  Alderman  Bear  asked  how  far 
it  was  committing  the  Corporation.  Did  the  report  pledge 
the  Corporation  to  any  particular  expenditure?  The  Town  Clerk 
said  the  question  of  coat  and  of  providing  tho  money  would  again 
come  before  the  Corporation,  as  they  would  have  to  apply  to  tho 
Local  Government  Boanl  for  leave  to  raise  a  loan.  Tne  Corpora- 
tion, however,  had  on  n  previous  occasion  committed  itself  to 
electric  lighting.  Alderman  Vaughan  asked  if  it  would  not  be 
better  to  adopt  the  course  token  at  Oxford  and  Leeds— vie.,  allow 


a  company  to  set  np  their  own  undertaking— and  then,  when  they 
had  mode  a  success  of  the  scheme,  purchase  it  from  the  coaapaoT 
at  5  per  cent.  The  Mayor  said  the  subcommittee  had,  he  believed, 
not  been  shaken  in  their  view  that  the  electric  lighting  should  be 
undertaken  by  tha  Corporation. 

Board  of  Trade.— The  following  notice  has  been  issued  : 
"  Whereas,  in  certain  regulations  made  by  the  Board  of  Trade 
under  the  Electric  Lighting  Acts,  1882  to  1890.  and  certain  pro- 
visional orders  and  licenses  granted  under  those  Act«,  it  is  pro- 
vided that  where  the  supply  of  energy  is  transformed  at  a 
converting  station  some  means  or  aiipHratus  approved  by  the 
Board  of  Trade  shall  be  provided  which  shall  render  it  impoesible 
that  the  low-pressure  aistributing  mains  shall  be  at  any  time 
charged  to  a  dangerous  difference  of  potential  from  the  earth 
owing  to  any  accidental  contact  with,  or  leakage  from,  the  hifrh- 
pressurc  system  either  within  or  without  the  converting  station  ; 
and,  whereas  in  such  regulations  it  is  also  provided  that  where 
any  transforming  apparatus  is  insUUed  on  a  consumer's  premiflOfl 
some  means  or  apparatus  approved  by  the  Board  of  Trade  shall  be 
providwl  which  snail  render  it  impossible  that  the  low-pressure 
service  lines  and  consumer's  wires  shall  be  at  any  time  charged  to 
a  dangerous  difTerence  of  potential  from  the  earth  owing  to  any 
accidental  contact  with,  or  leakage  from,  the  high-proesure  system 
cither  within  or  without  the  transformer ;  now,  therefore,  the 
Board  of  Trade  approve  of  tho  apparatus  known  as  the  Cardew 
earthing  device  of  tho  pattern  deposited  at  the  Board  of  Trade 
laboratory,  sealed,  and  numbered  3,  3a,  and  3b,  for  use  under 
such  regulations  :  provided  that  in  all  coses  in  which  such  devices 
fire  used  suitable  quick-acting  fuses  or  cut-outs  are  inserted  in  the 
high'predsare  circuit,  and  that  in  any  cose  whore  the  high- 
pressure  current  to  the  transforming  apparatus  may  exceed  30 
amperes,  two  such  devices  at  the  least  shall  be  used." 

New  Bwladoa  O.W.B.  BCecbanloa'  Institution.  —  A  well- 
attended  meeting  of  the  Junior  Engineering  Society,  in  connection 
with  the  recent  visit  to  Bath,  was  held  in  the  lecture  hall  of  the 
in<?titution  on  Wednesday,  June  21,  Mr,  A.  E.  Leader  in  the  chair. 
Very  interesting  pai)erB  were  read  by  Messrs.  W.  L.  Holt  and 
H.  G.  Cotsworth  respectively,  descriptive  of  the  works  of  Messrs. 
Stothert  and  Pitt,  and  of  the  Bath  Electric  Lighting  Works.  Mr, 
Holt  dealt  wMth  the  nature  of  work  in  hand  in  the  different  shops, 
remarking  on  the  predominance  of  crane  work.  He  then  proceeded 
to  describe  the  principal  objects  of  interest,  chief  among  which  was 
a  25-ton  Tit*in  for  block-setting  at  Pernaiubuco,  which  had  recently 
been  tested  ;  two  traversing  cranes  for  Southampton  and  Dover, 
and  several  of  the  firm's  standard  two  and  three  ton  cranes  ia 
various  stages  of  construction,  Mr.  Molt  concluded  with  a  refer- 
ence to  some  photographs  of  cranes  made  by  Messrs.  Stothert  and 
l*itt.  Mr.  H.  Ci.  Cotsworth'a  paper  opened  with  a  brief  history  of 
Mr.  Mflfisini^ham's  pioneer  worlc  in  municipal  electric  lighting  in 
the  West  ofEngland,  of  which  tho  installation  at  Bath  is  one  of 
the  most  successful  results.  With  the  aid  of  some  adnurable 
sketches  he  then  explained  the  general  principles  of  the  ThomsoQ- 
Houston  dynamo,  which  typo  is  used  in  this  installation,  together 
with  the  very  ingenious  arrangement  for  regulating  the  potential 
of  the  current  supplied.  Also  in  the  same  way  Mr.  C-otsworth 
very  clearly  explained  the  method  of  preventing  axcessive  sparking 
by  means  of  a  neat  air-pnmp  fixed  to  the  dynamo  shaft.  With  a 
description  of  tho  engines  and  boilers,  and  also  of  the  system  of 
laying  the  cables,  Mr.  Cotsworth  concluded  his  excellent  paper* 
Messrs.  TincUnell,  Stephens,  Dominy,  and  Leader  took  part  in 
the  discussion  which  followed,  and  with  a  hearty  vote  of  thanks  to 
Messrs.  Holt  and  Coteworth,  and  also  to  Messrs.  Stothert  and 
Fitt,  Mr.  Massingham  and  his  chief  engineer,  Mr.  Metzger^  the 
proceedings  terminated. 

BtBokEMwl  and  Lytbam  Kleetiio  Tramway.— The  Blackpoolt 
St.  AnneVf  and  Lytham  Tramways  Bill  came  before  the  Com- 
mittee of  tlie  HouHe  of  Cummons  on  Unopposed  Bills  last  Friday, 
AS  an  unopposed  moasure.  By  the  Bill  it  is  sought  to  obtam 
powers  to  construct  a  tramway  from  Blackpool  to  Lytham,  an 
improvomont  which  it  was  stated  was  greatly  needed  in  the 
neighbourhood.  It  is  proposed  that  the  tramway  shall  be  eight 
miles  in  length,  and  that  the  com|)any  to  come  into  existence 
under  the  Bill  shall  be  empowered  to  connect  their  tramways  with 
those  alrearly  within  the  area  of  the  Blockixiol  Corporation*  and 
the  CoriKiration  arc  to  be  om|>owore<l  to  grant  a  lease  of  their  Uoos 
to  the  company.  Mr.  Tahoudin  said  that  the  Bill  was  designed  to 
meet  a  great  want.  At  present  all  the  pasnengers  between  Black- 
pool and  Lytham  were  convevod  by  train.  Power  was  inserted  in 
the  Bill  to  work  it  either  by  electricity  or  animal  power.  The 
portion  of  the  tramway  inside  the  borough  of  Blacicpool  would 
still  belong  to  the  <  'or{X)ration,  but  the  portion  outside  would 
belong  to  the  company.  The  [x>rtion  inside  the  borough  was  to 
be  leased  to  the  company.  The  lease  would  be  for  24  years.  They 
had  reduced  the  fares  to  be  charged  on  these  tramways.  One 
of  the  new  clauses  dealt  with  the  negotiations  with  ifae 
Corporation  of  Blackpool.  To  that  clause,  of  course,  the 
agreement  which  had  been  entered  into  with  that  body 
would  have  to  bo  scheduled.  They  had  now  come  to 
a  6nal  agreement  with  the  Corporation,  and  the  lease  bad 
now  been  issued  and  would  bo  scheduled  to  the  Act.  CUosai 
would  be  inserted  for  the  protection  of  the  National  Tolepbooe 
Company,  which  had  been  agreed  to  by  that  company.  ClanMi 
would  tiao  be  drawn  up  for  the  protection  of  certain  of  the  estAte 
owners  whose  estates  abutted  on  the  proposed  tramways.  Mr. 
Chandos  Leigh  said  there  was  one  other  clause  with  reference  to 
the  company  using  other  means  of  conveyance  besides  tramways, 
which  he  thought  should  be  inserted  in  the  Bill  as  a  saparmtc 
clause.  Mr,  Tahoudin  said  that  that  clause  should  be  adopt«d« 
The  clause  would  empower  the  company  to  acquire  by  hire  or  by 
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purchaae,  in  connection  with  their  tramwayn,  omnibuses  and  other 
vehicles.  There  was  no  power  in  the  Bill  to  use  steam  on  these 
tramways.  The  Bill  has  been  read  for  the  third  time  in  the  House 
of  Commons. 

Cardiff  Tenders.- -A  8|jecial  meeting  of  the  LiRhtine:  and  Elec- 
trical Committee  of  Cardiff  Corporation  was  hold  in  the  Council- 
chambor  on  Monday,  under  the  chairmanBli  tp  of  tho  Mayor 
(Councillor  Vaughan),  there  being  also  prcBent  Aldermen  Jacobs 
and  Carey,  Councillors  J.  Munn,  W.  J.  Trounce,  J.  Jenkins,  and 
F.  L,  Short,  the  borough  engineer  (Mr.  W.  Harpnr),  and  tho  con- 
sulting electrical  engineer  (Sir.  Massey).  Tenders  for  the  supply 
of  boilers,  machinery,  and  electrical  api>arati\8  were  received  and 
considered,  there  being  26  in  all.  The  consulting  engineer  stated 
that  in  his  opinion  they  could  get  all  the  machinery,  etc.,  required, 
for  about  £10,600  if  the  different  portions  of  material  were  supplied 
by  different  firms.  Alderman  Carey  thought  there  should  oe  no 
divided  responsibility,  and  that  the  laying  down  of  plant  and 
machinery  be  given  to  some  firm  whom  thoy  could  trust.  There 
were  eight  tenders  for  the  whole  of  the  mnchincrv  and  plant— 
namely  : 

Ferranti  and  Co. ,  London £12,700 

BruHh  Engineering  ComDany  12,200 

Latimer  Liark,  Muirheaa,  and  Co.... 11,500 

Crompton  and  Co 11,200 

Johnson  and  Phillips U,0<M> 

Siemens  Hros H>,*KMi 

Woodhouso  and  Rawson    lO.HOt) 

John  Fowlor  and  Co.  (without  boilers),  over    n.(i*>0 

There  were  18  other  tenders  for  portions  only,  or  for  types  of 
machinery  and  apparatus,  not  in  accordance  with  ftjecificationp. 
After  deliberation,  the  committee  decided  to  accept  the  following 
tenders  :  Boilers,  Messrs.  Davey,  Faxman,  and  Co.,  Colchester  : 
oondenser,  Messrs.  James  Watt  and  i'o  ,  Birmingham  ;  engines, 
dynamos,  switchboard,  transformers,  rectiliers,  etc.,  Messrs. 
Siemens  Bros.,  Limited,  London  ;  lamps  and  special  automatic 
cut-outs,  Messrs.  Johnson  and  Phillips,  of  Cbai'lton.  The  selec- 
tion of  lampptoats  and  other  small  things  have  been  deferred.  Tho 
total  amount  of  the  tenders  accepted  is  £10,200. 

Royal  Hotel,  Blaokfrl&ra. — Sir  Polydore  de  Key^er'^  palatial 
Koy.ll  Hotel  at  blackfriars,  London,  na^  been  fitted  throughout 
with  electric  light  by  Mensrs.  Siemens  Bros.,  the  cost  in  uU  being 
a  sura  of  over  £14,000,  so  that  it  can  bo  seen  a  very  fair  BiEca 
central  station  is  required  for  this  hotel  alone.  The  total  length 
of  cable  and  wire  amounts  to  over  44  miles.  The  P»oyal  is  now 
one  of  the  most  perfectly  equipped  hotels  in  London,  not  to  say 
the  whole  of  Europe.  An  entirely  now  block  of  building.^  has 
been  erected  at  the  back  for  the  machinery,  and  the  whole  plant, 
to  avoid  risk,  ha8  been  duplicated.  There  are  three  Willans 
engines  driving  Siemens  dynamos,  Tho  engines  are  of  80  b.h.p. 
at  450  revolutions,  and  the  dynamos  give  440  amperes  at  115  volts. 
An V  two  of  the  sets  is  more  than  sufficient  to  supply  the  wholo 
light.  Steam  is  supplied  by  three  Babcock  and  Wilcox  boilers, 
two  of  which  arc  in  constant  use.  Tho  fcodwator  is  obtained  from 
an  artesian  well  sunk  in  1870.  A  fine  switchboard  controls  the 
supply  in  all  parU  of  the  hotel,  and  space  is  left  behind  for  conveni- 
ence of  connection*.  All  main  cables  ai-e  armour-plated.  On 
entering  the  courtyard  tho  visitor  sees  ^H  larpo  incandescent  tamj^s 
tastefully  arranged  round  the  hotel  amid  Howersand  shrubs  in  true 
continental  style  On  entering  the  hall  iinm&d  lately  inside  the 
hotel,  the  first  thing  to  meet  the  eye  is  the  arrangement  of 
coloured  lamps  extending  from  the  6rst  to  the  fourth  floor.  The 
dining-rooms,  which  havo  lately  been  beautifully  redecorated,  are 
lighted  with  large  lamtw  that  throw  a  pleawint  ^low  on  bhet-nhteK. 
The  smokiTig  and  reading  rooms,  which  look  on  to  the  Embank- 
ment, are  lighted  by  incandescent  lamf>s,  and  present  to  view  a 
picture  that  is  unique  in  London.  In  addition  to  the  lumps  that 
bang  from  the  ceiling  there  is  on  each  table  a  small  lamp,  which 
can  be  lighted  at  the  will  of  the  visitor.  Klectric  cigar  lighters 
are  also  fitted.  The  system  adopted  as  regards  the  lavatories 
throughout  the  hotel,  allows  the  o[)emng  of  the  door  to  switch  the 
light  on,  while  when  one  loaves  and  closes  the  door  an  automatic 
arrangement  comes  into  play  and  cuts  the  current  off.  In  the 
bedrooms,  on  opening  the  door  the  visitor  finds  close  to  his  hand  a 
email  switch,  the  pressing  of  which  switches  the  light  on,  and  a 
similar  switch  is  placed  immediately  over  the  bed,  so  that  when 
the  visitor  has  retired,  and  wishes  to  turn  tho  current  off,  all  he  has 
to  do  is  to  press  the  button.  The  attractiveness  of  this  well-known 
hotel  is  now  certainly  completed  by  the  very  elaborate  installation 
of  electric  light. 

Biaidstoa*. — The  Electric  Lighting  Committee  presented  the 
following  report :  In  accordance  with  your  instructions  your  com- 
mittee advertised  for  information  as  to  the  terms  on  which  a  com- 
pany or  firm  would  undertake  and  carry  out  the  powers  granted  to 
your  Authority  under  the  Maidstone  Electric  Lighting  Order,  1892, 
special  regard  being  had  to  tho  system  of  lighting,  the  maximum 
enarges  to  consumers,  and  the  time  for  which  a  contract  should 
run,  or  a  deed  of  transfer  extend.  Five  replies  to  the  advertise 
ment  have  been  received  and  carefully  considered  by  your  com- 
mittee, who  are  of  opinion  that  tho  terms  offered  by  Meesra,  Sharp 
and  Kent,  and  Messrs.  Bourne  and  Grant,  for  taking  over  and 
carrying  out  the  order  are  the  most  likely  to  meet  the  views  of 
your  Authority.  Messrs.  Sharp  and  Kent  arc  prepared  to  take 
over  and  work  the  provisional  order  on  the  following  terms  :  1. 
That  your  Authority  and  the  Corporation  give  tho  firm  the 
whole  of  tho  public  lighting,  guaranteeing  a  minimum  sum  fier 
annum  of  £500.  2.  That  the  Board  of  Tra^e  be  petitioned  for  an 
ext«nsion  of  time  within  which  Che  conditions  of  tne  order  arc  to 
be  fulBlled.  .1.  That  your  Authority  have  the  right  to  purchase 
tho  undertaking  at  the  end  of  10  years  on  paying  for  tho  plant  and 


a  goodwill  of  five  times  the  previous  year's  net  profit,  or  at  an 
earlier  period   if  desired   by  your  Authority,  subject  to  special 
arrangements  being  made.    4.  That  your  Authority  find  a  suitable         ' 
site  for  tho  works,  in  a  position  to  be  approved  by  the  firm,  who         | 
shall  pay  a  rental  for  the  same.    T).  That  the  maximum   charge        \ 
shall  oe  8d.  ner  unit.     6.  That  the  riuestion  of  "  system  "  be  left 
entirely  in  tne  hands  of  the  firm,  who  are  greatly  in   favour  of 
Andrews's  concentric  system.     7.  Arrangements  can  be  made  for 
the  repayment  of  the  cost  of  the  provisional  order  out  of  profits        | 
earned.     H.  A  discount  of  25  per  cent,  will  be  allowed  for  publiQ 
lighting   from    the    maximum    rate   charged,    provided    a    mini-         ' 
mum    annual   payment    is   guaranteed    by    the    local   authority.         | 
Messrs.    Bourne    and    (I rant   are    prepared    to    take    over    the 
powers,  rights,  duties,   and   liabilities   under  the  order   by  way         ' 
of  absolute  transfer  (with  the  assent  of  the  Board  of  Trade)  on  tho         ! 
following  terms  :  I.  To  repay  the  costs  of  the  order  and  tboeo 
incident  to  transferring  tho  same  (if  carried  out),  not  exceeding 
£500.    2.  The  fiim  will  carry  out  the  terms  of  the  order,  and  agree         j 
with  your  Authority  as  to  the   minimum  number  of  lights  which         ! 
Hliouln  be  at  Hrst  provided  for,  and  provide  suttieient  plants,  mains, 
etc.,  to  Tiicet  all  demands  that  may  from  time  to  time  ho  made  for 
supply  within   the  area  covered   by  tho  order.     3.  Tho  firm  will, 
before  procooding  with  the  work,  make  complete  surveys  and  sub- 
mit a  scheme  for  the  approval  of  your  Authority,  as  far  as  prac- 
ticable adopting   any  suggestions  of  your  Authority  as  to  the 
method   of   lighting   (providing   the   same   are   approved   by  the 
board  of  Trade).     4.   Your  Authority  to  have  the  option  of  pur- 
chasing  tho   undertaking  at  the  end  of   21   years  from  date  of         ! 
transfer  aba.  valuation  to  be  basod  on  tho  fair  markot  value  of  tho         ' 
undertaking  as  a  going  concern.     Six  months' notice  of  such  in- 
tention to  purchase  to  be  given  by  your  Authority,     Such  option 
to  purchase  on  same  terms   may  recur  at  every  fifth  year  after  tho 
twenty-first  up  to  the  forty-first  year  from  the  date  of  transfer — 
at  the  end  of  the  forty- first  year  from  date  of  transfer— the  pur- 
chase may  bemads  as  prescribed  by  .Sec.  *Jof  the  Electric  Lighting         j 
Act,  18HH.     5.  The  firm   would  agree   lo   frame  a  scale  securing         | 
consumers  certain  rebates  from   the  authorised  maximum  charge, 
such  rebates  to  be  proportional  to  the  quantity  of  energy  used, 
and    would     further     agree     to     supply     electrical    energy    for 
public  lighting  at  a  discount  of  20  \yev  cent,  from  the  maximum 
rate  charged  to  consumers.   Mesprs.  Bourne  and  (Jrant  are  prepared, 
if  preferred  by  your  Authority,  to  enter  into  a  "  contract "  instead 
of  taking  an  abpolute  tran.iferof  the  order,  on  tho  following  terms  :  i 

To    provide   necessary   inoiioy   and   curry   on,   on   behalf  of  your 
Authority,  tho  duties  and  liabilities  under  the  order,  subject  to  a        | 
site  being  provided  for  an  electrical  station,  a  guarantee  given  for         i 
a  minimum  number  of   lamps,  and  your   Authority   agreeing  to 
purcha^  the  undertaking  in  21  years  at  a  valuation  ba&ed  on  the 
fair  market  value  of  the  same  as  a  going  concern.     Messrs.  Bourne 
and  Grant  are  now  preparing  a  draft  scheme  and  contract. — The         ' 
Mayor  said  they  all  hod  the  report  of  the  Electric  Lighting  Com- 
mittee before  them  ;  he  did  not  know  whether  any  member  would 
like  to  move  a  resolution   on  the  subject.      Mr.   Baker  said    ho 
would  like   tc    move   that   tho    wholo   matter    be   referred    back 
to    the    committee    for    further    consideration.      He    thought    it         , 
was  known  that   all   the  members  of  the   Board    had   b^   for- 
warded  to    them   a  scheme    which    was   before    the   committee,         I 
bub   no   mention   of   it   was   made   in   the   report.      The  scheme         i 
w&£  from  a  local  tradesman,  and  he  thought  it  should  have  the        I 
consideration  of  the  committee.  (The  Mayor  :  It  has.)  Mr.  Baker,         [ 
continuing,  said  he  did   not  want   to  go  into   the  merits  of  the 
matter,  but^  it  seemed  to  those  not  on  the  committee  that  there         | 
were  certain  advantages  in  that  echomo  which  did  not  appear  in        ' 
the  others.     He  had  the  greatest  confidence  in  the   present  com- 
mittee, bub  the  matter  was  so  important  that   he  thought  the 
question  should  bo  considered  by  a  committee  of  the  whole  Board. 
They  wanted  to  go  into  the  details  again.     The  Mayor  said  Mr.         i 
Baker's  remarks  tended   to  refer  the  matter  to  the  Board  in  com-         i 
mittoo.     Mr,  Baker  said  then  if  he  was  in  order  ho  should  like  to         | 
move  that.     Mr.  Tootell  teconded.     In  answer  to  Mr.  Cox,  the 
Mayor  said  the  Board  had   not  given  up  the  idea  of  keeping  their 
provisional  ardor  in  their  own  hands.     The  reaolution  was  then 
put  and  carriwJ. 

HAneheater  Telephone  Wires. — At  the  Manchester  City  Council 
last  week,  Mr   Alderman  Milling  moved  the  adoption  of  a  report 
of  the  Paving,  Sewering,  and  Highways  Committee  in  relation  to 
telephones,   together  with  the  following  resolution  :  "That  the 
Paving,  Sewering,   and    Highways   Committee   be   instructed   to 
communicate  with  the  National  Telephone  Company  or  any  other 
company  that  may  desire  to  approach  them,  also  to  present  a         I 
special  report  to  the  Council  as  to  tho  terms  and  conditions  upon         j 
which  it  ia  proposed  to  carry  the  arrangement  into  effect,  but  that 
until  such  a  report  has  been  considered  and  sanctioned  by  the         : 
Council  no  engagements  whatever  be  entered  into  on  the  part  of        ! 
the  Corporation,       He  said  it  would  be  seen  from  the  report  which 
had  been  presented  to  the  members  of  the  Council  that  the  town 
clerk   had   been    in    communication   with   the  secretary  of    the        | 
National  Telephone  Company,  who  had  a  project  in  view  for  an         | 
extflnsivo  rearrangement  of  their  wires  witn  a  view  to  extending 
and  facilitating  their  business.     They  proposed  to  place  in  certain 
streets   pipes  of  3in.   bore,  each  of  whicii  shoula  accommodate         i 
100  subscribers*  wires.     The  matter  was  a  very  important  one,  and         I 
tho  committee  desired  dome  expression  of  opinion  on  the  part  of         j 
the  (~'ouncil  as  to  what  course  they  should  pursue  in  reference         I 
to  the  proposal.     Mr.  Alderman  Reade  seconded,  and  Mr.  Tetlow 
supported  the  resolation.  Mr.  Southern  moved  as  »»w^as«tA33B»soS»-- 
'^Tlmt   tho    Paving,   Sewering,    and    Highway*     ^^'*'^^''^^*^^^ 
instructed   to  refuse  the  privilege   to  any  co^**-V^^^  "^i^sr^  -^^ 

channels,   culvectA,    (\«    m\^    q^.V^   -wss^stN.-^    "^^^^^    V«:*^      " ' 

thoroughfar^a,.    "ttv^N.  SJw^  ^\s«$;^\j«iN»fe  x^*i;M»XiC^^ 
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aider  the  public  advantage  of  layini;  telephono  wire^i  underground, 
and  if  ^ati^fied  of  the  advantago  to  repoit  to  the  Council  the 
probable  co^t  of  the  necesaary  provision,  and  the  beet  modes  of 
obtaininpr  com^^etition  for  the  Ufie  thereof ;  and  further  to  report 
upon  the  expediency  in  either  letting  or  tea^in^  the  uaid  pro- 
vision of  limiting  the  charge  to  subscribers  or  u^ers."  He  eaid 
he  did  not  think  the  Council  had  any  eufticicnt  reason  in  the 
re«^ue8t  before  ttieui  for  departing  from  a  uound  principle 
which  they  bad  deliberately  adopted  in  anumber  of  other  cafies. 
He  had  no  doubt  that  the  placing  of  these  wires  underground 
would  be  a  contiiderable  public  advantage,  for  they  were  an  eye- 
acre  to  the  atreeut,  and  a^  thoy  became  more  numeroas  they 
became  more  and  more  objectionable.  Beyond  that,  the  tele- 
phonic system  wa»  coiD^iarntively  now.  The  wire^  were  of  a 
nature  to  corrode  in  the  course  of  a  few  vears,  and  convidorable 
danger  might  arUe  from  them.  Already  there  wa«  inconvenience 
caused  by  thtira  in  winter  during  stormtji,  so  that  he  had  no  objec- 
tion, but  rather  the  contrary,  to  the  pro(i06ttion  that  it  would  be 
better  that  the  wires  should  be  placed  underground.  The 
privilege,  however,  was  an  exceedingly  valuable  one,  and  before  it 
was  conceded  they  must  know  what  the  terms  were  going 
to  be.  They  should  not  only  know  what  the  Corporation  were 
going  to  receive,  but  what  was  to  be  charged  to  the  citizens 
for  the  use  of  the  wires.  Before  they  let  a  pnvilege  like  that 
to  one  particular  company  they  must  insist  that  the  citizens 
should  have  the  use  oi  the  wires  at  something  like  n  rentKinable 
rate.  In  some  continental  cities,  and  in  America,  charges  were 
made  in  accordance  with  thi«i  principle.  Hohnd  heard  it  tiuggeste^l 
that  he  had  (iome  interest  in  the  matter.  He  hiid  only  to  say  in 
regard  to  that  that  ho  had  been  for  2a  years  in  public  life,  and  he 
had  never  preforrofl  his  private  interest  to  the  public  interest,  and 
never  intended  to  do.  .\s  far  as  his  interest  went  it  was  on  the 
other  side,  and  not  ihut  on  which  hitj  contention  had  been.  It  was 
a  small  interest,  but  such  as  it  was  it  would  Hutfer  by  the  course 
ho  rocomroended  the  Council  to  adopt.  He  desired,  before  a 
decision  wa»  come  to,  thattheCiovornmont  Post  Office  Department 
should  be  invited  to  tender  for  this  underground  privdege.  It 
had  its  telephonic  exchanges  in  other  towns,  and  they  were 
successful,  ofGcient,  and  satisfactory.  He  wanted  that  the 
people  of  Manchester  should  be  put  in  as  good  a  position  as 
the  people  of  other  towns.  Mr.  Locke  seconded  the  amendment. 
Mr.  Alderman  Joseph  Thompson  said  he  was  in  an  unpleasant 
position,  becauae  he  was  officially  connected  with  the  National 
Telephone  Company.  That  company  appeared  before  the  Cor- 
poration, and  it  had  ap[»eared  before  the  Cori>oration  for  seven 
months  without  an  answer,  asking  simply  to  be  allowed  to  do, 
either  by  itself  or  at  tlio  hands  of  the  Cori^oration,  what  thoy 
wiflhod  to  compel  it  to  do  some  years  ago.  At  that  time  it  was  a 
small  provincial  company  and  would  have  been  unable  to  do  it, 
bocaueo  to  bo  com[>ol[od  to  lay  the  wirC8  underground  would  Uave 
been  to  crush  it  out.  The  House  of  Commons  intervened,  and  the 
matter  was  allowed  to  stand  over,  and  from  that  day  to  the 
present  nothing  had  been  done  bv  the  Corj»nLtion  of  Man- 
chester with  respect  to  povorning  the  telephones.  Now  thinga 
wore  altogether  ditlbront.  The  use  of  telephonc-s  hafl  largely 
increased,  and  thoy  had  become  an  actual  necessity.  The  over- 
head wires  haf]  become  an  cyeffore  and  a  great  oxpeni^o,  and  the 
r  company  asked  to  be  tUlowod  to  do  that  which  the  Corfiorution 
Lwould  have  fonied  tlicm  to  do  some  years  ago.  The  comtKiiiy 
Would  either  do  the  work  themselves  or  let  the  Coruoration  no  ir, 
and  they  would  rather  that  the  latter  course  w&a  aaoptcd.  Thoy 
did  not  desire  to  put  their  pipes  in  front  streets.  He  asked  the 
Council  not  to  cripple  a  company  that  was  trying  to  do  its  work 
well,  but  to  give  it  reasonable  facilities.  He  did  not  think,  with 
reference  to  tlie  Post  Office,  that  it  would  outer  into  this  businciw 
It  already  did  its  telegraphic  but^inoss  at  a  loss.  After  a  brief  dt.-i- 
cuHsion,  the  motion  and  amendment  wore  withdrawn  in  favour  of 
an  amendment  of  the  resolution  to  the  ofTcct  that  the  committee 
be  authorised  to  negotiate  with  any  telephone  company  or  private 
'Owners  or  the  Post  Oflice  I>epartment  of  the  (iovernmont  on  the 
subject  of  underground  telephone  wires,  but  that  before  any 
~rrangementa  were  carried  into  ctfect  the  committee  should 
DQt  a  special  report. 
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ings.  Chancery-lane,  London. 
Improvements  relating  to  methods  of  measuring,  oon- 

troUing.  and  regulating  electric  ourrents,  and  to  appa- 
ratus   therefor.       Addison    Goo^iyenr    Waterhouifte,    45. 

SouLhampton-buildinge.  Chancery  lane,  London. 
Jrst  21. 
An  improved  globe  or  shsde  bolder  for  electrlo,  gas,  or 

otherlamps,   W'illiiim  Howard  Ingall, Triangle-chamber?, 

Martiiioji'i-stroel,  Birmingham. 
ImproTements  In  the  arrangement  of  telephone  elroaits 

and  switching  devices   therefor.     Sir  Charles   Stewart 

Forbei?,  Bart..  21,  Finsbury-|»avement,  London. 
ImprovemenU  In  eontroUlng.  adjusting,  and  mounting 

movable  eoils   tn    telegraph    recording   instruments. 

John     (Jott,     5'i,     BishopHgate  street     Within,    London, 

(Charles  Cuttriss,  L'nited  States.) 

An  Improved  olootrieal  lighting   device.     .Tales  £i 

Senfechal,     45,     Southampton-buUdtngs,     Chancery 

London. 

JrxE  22. 
Certain   improvements   in   electrical   switches.     Arthi 

David  Ash,  \Voo<l -street,  Willenhall,  Statfordahire. 
Improvements  in  eleotrioitsr  meters.     (>u8bav  Binswonj 

and     Herbert    John    Coatee,    71,    Queen    Victorla-etn 

Ijondon. 
Improvements  In    secondary   batteries.     Alfred    JuUus 

Boult,  323,  High  Holborn,   London.     (Henry  Woodward, 

Canada.)     (Complete  epeciiication. ) 
Improvements  la   oleotrlcaUy-iUumlnated    signs.     Oay 

Carey  Kricker,  15,  Sj)encer-road,  Putney,  Iv>ndon. 

Jl  NK  23. 

Apparatus  for  the  marking  of  meat  by  eleotridty  and 
other  analogous  purposes.  Montauu  FuUort'On  Arm 
strong,  Joseph  Kincaid,  John  Edward  Waller,  and 
Edward  Manville,  2J»,  (ireat  (ieorgostreot,  Westminster, 
Ijondon. 

Improvements  in   portable  electric  lamps  and  batteries 
therefor.     Henry  Charles  (iover,  28,  Southampton-build- 
ings, Chancery-lane,  Ijondon. 
JrsE  24. 

A  mode  of  and  means  for  oleotrleally  eontroUlng 
lubricators.  Percy  Rosling  and  Frederick  .loseph 
Aruntiol  MutthewH,  9,  Old  r»ank-chamben*,  Park  row, 
Leeds*. 

Improvements    relating    to    eleotrlo    railway    si| 
.ieller*<on  Bratlfortl  and  .li\mc-»  Polk  Williams*.  .">.*>,  Chancer 
lane,  lx)ndon. 

Improvements  In  Jnnctlon-boxes  for  underground  olee 
trioal  c  ndnctors.  David  Un|uhart  and  Jume*  Milne 
Small,  2S,  .Soiitliarnpton-buiIding«,Chanoory-lanc,  U»ridnn. 
(Complete  H(iccit»i'jitioii.) 

Improvements  in  aUornatlng-ourrcBt  electrlo  machines. 
Maurice  Hutin  and  Maurice  Loblanc,  2H,  Southampton 
buildingp.  Chancery  lane,  London. 


k  row, 
inccry^^^ 


JrNE  19. 
Strong's  are  lamp  shade.    .Jonathan  Strong.  The  Weavers' 

Arm«  Distillery,  Nowington  Oreen-roatl,  London. 
Seotrio  low>wster  alarm  for  steam-boilers.      Rictinrd 

Brown,  43,  Milner-Hlreot,  Preston. 
Improvements  In  eleotrlo  travelling  cranes  or  hoists. 

Ea«ton    and    Anderson,    Limited,    and    Edward    William 

Anderson,  47,  Lincoln's  inn-tieUl**,  London. 
JrNE  2(). 

Improvements    In    ssritohes   for    controlling    elsotile 

corrents.     Charlea  Hichardson  and  Edward  H.  Herbert, 

Coinbrook  Park-road,  Manchester. 

Improvements  in  electric  machines  and  transformers. 

Maurice  Hutin  and  Maurice   IvebUnc,  '28,  Soutliampton- 

buildings,  Chancery-lano,  London. 
Improvements  In  electrical  time  switches  for  signalling. 

Edwanl  Tyer,  28,  Southampton-buildingfl,  Chancery- lane, 

London. 
A  safety  switch  for  electrical  lock  and  block  apparatus 

OB  milways.     Edward  Tyer,  1?m.  Soutlmtnjitonbuildingf, 

Chancory-lane,  London. 
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SPECIFICATIONS  I'UBMSIIKlV 

1802. 
Xleetrlc  lampi.     .Tnhn^'on.     (Second  cilition.) 

Cover  for  electrlo  posh  knobs,  etc.     SliioU. 

Coin-opcratod  telephone.      Lake.     (Xoricga. ) 

Eleotrlo  railways.     Wynno. 
,   Eleetrlc  alarms.      Darrah  iiitfl  (iough. 
,  Telephonic  apparatus,  etc.     Andort*  and  Kottgon. 
.   Electrical  switches.     .Tenner  and  Wilkcp. 
.  Heating  and  cooking  by  olectrlolty.     Bin^wsnger. 

1893. 
Electric  lamxM.     Kou'. 
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